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A 

Acceleration:  Advantages  of  Smooth   771 

 Curves  on  New  York  &  Portchester  Rail- 
way   

 for   I'olyphase  and   Direct-Current  Rail- 
ways [Berg]    *228 

 Portable  Device  for  Determining  [Corey]  *8'J8 

 Tests  for  in  Schenectady   *776 

 (See  also  High-Speed.) 

Accident  Claims:    Amount   Paid  in  Sacra- 
mento   

 Frauds  in   304,  354 

 Increase  in    737 

 Insurance  Dept.  of  the  Mass.  Elec.  Cos.  883 

 Peculiar,  in  Brooklyn    8b  1 

 TroUeymania    876 

Accidents  in  Germany  [Vellguth]   742 

Accountants'  Association,  of  America,  Offi- 
cers and  iixecutive  Committee  of   '440 

 New  York  Convention,  Papers  at  549,  640 

  Proceedings  at  566  ,  604 

  Comments  on  [Kittredge]   692 

Accounting:     Accounts    Payable    and  the 

Voucher  System  [Tingley]   *128 

 of  Conductors  [White]    642 

— ;,-for    Material    and    Supplies,    Report  of 

Committee  on   [Smith]   551 

 Report  on  Standard  Systems  of  [DufTy].  642 

 Storeroom  in  New  Orleans   *665 

  in  St.  Louis    *7 

Advertising   on  Cars  in  England   894 

Albany,  Decision  on  Speed  of  Cars   533 

Albany-Hudson  Railway,  Third-Rail  System 

of  [Hoopes]    214 

Albany-Schenectady  Railway   *357,  *762 

Alternators,  Operation  in  Parallel:  Discus- 
sion on    702 

 [Darrow]    c  816 

 [Emmett]    *700 

 [Garfield]    c  684 

 [Rice]    702 

 [Steinmetz]    699 

Aluminum  Used  as  Feeders  in  Milford   791 

American  Car  Company,  Works  of   *i6 

American    Managers   Abroad   67 

American  Electrical  Apparatus  Abroad   717 

American  Institute  of  Electrical  Engineers: 

Convention  of   215,  228 

 Papers  before   •228,  290,  •844 

  Comments  on    268 

American  Railways,  Views  of  German  Ob- 
server   716 

American  Society  of  Mechanical  Engineers, 

Meeting  of   858,  *89S 

American  Street  Railway  Association:  New 

Offices  of    •607 

 New   York   Convention,   Comments  on 

[Crosby]    588 

  Committees  of    534 

  Editorial  on    529 

  Exhibits  at   *570,  'eiO 

  Papers  read  at  536,  589 

  Plan  of  Exhibits  of   *99 

  Proceedings   555,  597 

  Rules  for   Exhibitors    190 

  Report  of  Committee  on  Standards..  '640 

■                 Comments  on    586 

  Visitors  from  Abroad   606 

 Officers  and  Executive  Committee  of....  '439 

 Purposes  of  [BaumhoflF]   649 

  Comments  on    531 

American  Street  Railways,  a  Review  of  the 
Past   and   a   Forecast   of  the  Future 

[McCuIloch]    ^541 

  Comments  on    532 

Anarchism  and  Those  Who  Are  Responsible 

for  It   307,  c355 

AiiderGon,  Indiana:    Brake  Tests  in  •817,  902 

 Union    Traction    Company    of  Indiana, 

Long  Trolley  Trip  of   339 

  System  of    '821 

Appl  ;yard-Fisher  Syndicate,  Plans  of  [Davis]  *150 

Arbitration:   in  London  8-12,  853 

 Comments  on    819 


(Abbreviations:    *  Illustrated,    c  Correspondence.) 

Armatures,  Repairs  of,  in  St.  Louis   •! 

 (oee  also  Motors,  Electric.) 

Ash  Conveyor  (Robins)    •EOS 

Association:    American  Street  Railway  (see 
American  Street  Railway  Association). 

 Gern.an  Street  Railway  (see  Germany). 

 Incorporated    Municipal    (see  Incorpo- 
rated Municipal  Association). 

 International  Tramway  (see  International 

Tramway  Association). 

 Master   Car   Builders    (see   Master  Car 

Builders'  Association). 

 Rhineland  District  (see  Germany). 

 Street  Railway  Accountants  (see  Account- 
ants' Association). 
 Tramways  and  Light  Railways  (see  Tram- 
ways and  Light  Railways  Association). 

Atlanta:    Change  of  Ownership  in   606 

 Rapid  Transit  Company,  System  of   'Ill 

Aurora,  Elgin  &  Chicago  Railway,  Plans  of..  884 

Austin,   lexas.  Improvements  in   722 

Automobiles:    in  Competition  with  trolley..  73^ 

 for  Emergency  Wagons    144 

  in  Brooklyn    ^775 

 High   Speed  of   167 

 New  Route  in  New  York   178 

Axles:    M.  C  B.  Dimensions   65 

 Recommendations     of     Committee  on 

Standards    •640 

B 

Babbitt,  Mould  for  Casting  (Ridlon)   •708 

Baltimore:  Belt  Line,  Behavior  of  Rail-Bonds 

of    ^703 

  [Young]    c815 

  Laying  Third  Rail  in   856 

  Storage  Batteries  of  [Hull]   *738 

 United  Traction  and  Electric  Company: 

New  President    56 

  Paving  Demanded  of   853 

Barstow,  W.  S   ^321 

Bearings:   Mould  for  Casting  (Ridlon)   •708 

 Recommendations     of     Committee  on 

Standards    '640 

Beilstein,  L.  E   »83 

Berlin:   Electric  Railways  in  [Scott]   *278 

 Electric  Works,  Output  of   884 

 High-Speed  Line  to  Zossen  *301,  902 

  (See  also  Germany,  Notes  from.) 

Bethlehem    Steel    Company,    Excursion  to 

Works  of    •609 

Birmingham,  Consolidation  in    189 

Blanks,   Standard  Report  of  Committee  on 

[Smith]    551 

 (See  also  Accounting.) 

Block  Signal  Systems:   on  Boston  Elevated 

Railroad  [Knowlton]    •259 

 Economy  of  Operation  [Pestell]   592 

  Comments   on    587 

 on  Sutro  Railway    *16 

 Value  of    30 

Boilers,    New    York    City    Power  Plants 

[Kent]    ^441 

Bolts,  Standardization  of  [Cooper]   131 

Boosters:  for  Feeder  Distribution  [Davis]...  *343 
 for     Storage-Battery     Railway  Service 

[Davis]    343 

  [Harrington]    *5S9 

  [Hull]    *738 

Boston,    Elevated    Railway:     Block  Signal 

System  of  [Knowlton]    •259 

 Car  for    'leO 

 Car  House,  Rolling  Doors  for  (Kinnear).  ^161 

 Heavy  Traffic  in   863 

 Opening  of    186 

  of  Atlantic  Avenue  Extension   302 

 Improvements  in   653,  719 

 Standard  Platforms  for    •254 

 Wear  of  Third  Rail  in  76,  686 

Boston  &  Worcester  Street  Railway,  System 

of    775 

Brady,  Anthony  N.,  Statistics  from   717 

Brakes:    Paper  on  [Barnes]    31C 

  Comments  on    309 


•    D  \ 

— ^[Frerpm]   741 

— [J^ellis]   ^649 

Brakes,  Air:  CompresstJr  for  C.  P.  14   ^493 

 Developments  in  (Magann)    508 

 Improved  (Knell)    •515 

 Improved   (Standard)   '518 

Brakes,   Magnetic  (Westinghouse) .  .*52,  *162  *709 

Brake  Shoes:    Composition  of  [Sieber]   742 

 New  (Crescent)    ^516 

Braking:     Curves    of    New    York    &  Port 

Chester  Railway    •SSI 

 Tests  in  Anderson   *817,  902 

— —Testimony  on    838 

Bridge:    Lift,  in  Chicago    ^157 

 Temporarily  Constructed  for  New  Castle.  *356 

Bridge  Construction,  Cost  of   838 

Brill  Company:    Excursion  to  Works  of   630 

 Plant  in  England    318 

British   Institution   of  Electrical  Engineers, 

Inaugural  Address,  Abstract  of   896 

 Visit  to  Germany  [Scott]    *278 

British    Thomson-Houston    Company,  con- 
trolled by  G.  E.  Company   68 

British  Westinghouse  Company,  Annual  Re- 
port of    862 

Brooklyn  Rapid  Transit  Company:  Annual 

Report  of    678 

 Accident  Cases,  Increase  in   737 

- — Automatic  Train  Recorder  of   ^674 

 Automobile  Emergency  Wagon  of.l44,  •265,  '776 

 Bridge,  Accident  on    164 

 Terminal,  Report  on   ^645 

  Comments  on    639 

  Report  of  Engineer  Martin  on   852 

 Cars  in  [Chamberlin]  •465,  •536 

  Comments  on    530 

 Change  of  Routes  in    716 

 Compressed-Air  Locomotive  in  56,  *720 

 Development     of     Suburban  Territory 

[Brackenridge]    *i52 

 Elevated  Railway,  Lease  of   27 

— —      Proposed  Changes  in    •756 

 Emergency  Wagon  Service  in.. 144,  *265,  *775 

 Machine  for  Reinsulating  Old  Wire   ^814 

—New  Car  House  of   *m 

 Power  Stations  of  [Roehl]   ^470 

 ^Railway  Problems  of  [Greatsinger]   ^458 

 rStorage  Batteries  [Morse]    ^340 

 Track  Construction  of  [Packe]   •345 

Buffalo:      High-Tension      Distribution  in 

[Buck]    •776 

 International  Traction  Company,  Eleven 

Months'  Report  of   68 

 Pan-American  Exposition  (see  Pan-Ameri- 
can). 

Butte,  Employees'  Rooms  in   778 

c 

Camden,  Storage  Batteries  in  [Harrington]..  *5S9 

Cape  Town,  Improvements  in   725 

Car  Construction:    in  Detroit    *24 

 Runningboard  and  Hand-Rail  on  Closed 

Car,  in  Austin,  Tex   722 

 (See  also  Car  Works.) 

Card  Index,  Hints  on  Use  of  [Hibbard]   779 

Car  Door,  New  (Duner)   '298 

Car  Hour,  Adoption  of  Standard   642 

Car  House:    in  Brooklyn   ^120 

 in  Manchester    ^39 

 Rolling  Doors  for  (Kinnear  )   'Wl 

Car  Mileage,  Method  of  Deriving  [Smith]...  553 

Carnival  in  Richmond    *738 

Car  Panels,  Sheet  Iron  used  in  Dry  Climates.  719 

Car  Platforms  [Partridge]   ^250  •Sll 

 Long,  in  Detroit  and  St.  Louis  '9,  '24 

Cars:   of  American  Car  Company   ^46 

 Anderson  (closed)    •S23 

 Beaver  Valley  Traction  Company  (semi- 
convertible)    '50 

 Boston  Elevated  (closed)    *160 

 Buffalo  (semi-convertible)    '511 

 Chicago  &  Joliet  (closed)    ♦707 

 for  City  and  Suburban  Service  [Chamber- 
lin]   •sse 


IV 
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  Comments  on    530 

■  Cleveland  (closed)    'SU 

 Colorado  Springs  (convertible)   '847 

 Columbus  (closed)    '300 

 Convertible  (Brill)    510 

 Devonport  (double-deck)    '706 

 Discussion  on  Possible  Length  of   637 

■  Dundee,  Double-Deck    '16 

 Galesburg,  closed    *296 

 Greater  New  York  [Chamberlin]   *465 

 Johnstown  (closed)    '497 

 Kansas  City  (closed)    *746 

 of  Laclede  Car  Company   *47 

——Lexington  (closed)    '498 

 Long,  in  Chicago   736,  884 

  Discussion  on    637 

 Manchester  (double-deck)    *40 

 Mexico  (funeral)    'IS? 

 Milan  (closed)    '803 

 Milford  (closed  and  open)   '792 

 Narragansett  Pier  (open)   *510 

 New  Type  for  City  Service  [Chamberlin]  •536 

  Comments  on    629 

 Norfolk  (combination)    *192 

  (convertible)    '247 

 Observation,  in  St.  Louis   '209 

  Uses  of    95 

  in  Washington    *170 

— Oley  Valley  Railway  (closed)    'TOe 

 Ottawa  (parlor)    *514 

 Parlor,  Comments  on    95 

 Peoria  (closed)    *15S 

 Recommendations     of     Committee  on 

Standards    '640 

 Richmond  (closed)    *848 

 St.  Catharines  Railway  (closed)   •286 

 St.  Louis  (closed)    •BBS 

•            (open  and  closed)    *1 

 of  St.  Louis  Car  Company   '45 

 Schenectady  (closed)    *762 

 Washington   (observation)    •170 

 ■       (semi-convertible)    ^49 

Car-Step  Lifter  (Montony)    '517 

Car  Works:   of  Jewett  Car  Company   502 

 at  Niles   295 

■  Stephenson  Company    ^495 

Chicago:  Burlington  &  Quincy  Railroad,  Im- 
provements with  Third-Rail  System   •718 

 City  Railway,  Long  Cars  of   736 

 Franchises  in.. 61,  712,  715,  735,  754,  782, 

857,  880,  894,  900 

 anil  Joliet  Electric  Railway   304 

 Lift  Bridge  in    '157 

 Proposed    High-Speed    Road    to  South 

Bend    864 

 Return  Circuit  in    740 

 South  Side  Elevated,  Strike  of   554 

 Union  Traction  Co.,  Fire  in  Car  House..  884 

  Long  Cars   for   884 

  Report  of    165 

Cincinnati,  Electric  Railways  near  [Davis]..  '145 

Circuit  Breaker  (Reliance)   ^847 

Circular  Loom  in  Railway  Work   656 

Claim  Department,  Province  of  [Patterson].  358 

 in  Philadelphia    103 

•  (See  also  Accident  Claims.) 

Cleaning  Cars  in  Anderson   824 

Cleveland:    Assessments  Increased  in   95 

 Electric  Railways  near   ♦145,  '774 

 Increased  Taxation  in   161,  851 

 Street  Cleaning  by  Sweepers   '79 

 Traffic  Records  Broken  in   364 

 Transfers  in    705 

Colombo,  Ceylon,  Electric  Tramway  in  [Mor- 
rison]   *690 

Colorado  Springs.  Convertible  Car  for   ^847 

Columbia  Construction  Company,  Organiza- 
tion of    739 

Columbus:    Comparison  of  Alternating  and 
Direct-Current  Transmission  in  [Hop- 

~  kins]    •547 

 Electric  Railways  near  [Davis]   •145 

 Grove   City  and   Southwestern  Railway, 

Car  for    •300 

 London  &  Springfield  Railway,  Opening 

of    78 

Compressed-Air  Cars,  Cost  of  Operation  in 

Rome    897 

Compressed-Air  Locomotive  for  Brooklyn.  .56,  ^520 
Condensers,  New  York  City  Power  Plants 

[Kent]    •441 

Conductors,  Accounts  [White]    642 

Conduits  for  V/iring  (Simplex)  

Connecticut,  Increase  in  Jurisdiction  of  Rail- 
road Commissioners   172 


Control    of    Polyphase   and  Direct-Current 

Motors,  Discussed  in  London   842 

Controller;    British  (E.  E.  M.  Co.)   •SOS 

 for  Polyphase  Motors,  Berlin-Zossen  line.  *301 

 Type  N  (G.  E.)    '489 

Cooling  Towers:    in  Naples  Power  Station 

[Pio]    ^119 

 for  Power  Stations  [Vail]    595 

 for  Power  Stations,  Comments  on   587 

Coupler  for  Manhattan  Railway  (Van  Dorn).  •296 

Covering  for  Pipes,  Tests  of  [Barrus]   864 

Crossings:    Expense  of  Protecting  in  Michi- 
gan   66 

 Standard  Employed  in  Philadelphia   794 

Curve  Construction  in  Philadelphia   *799 

D 

Dallas,  Proposed  Railroad  to  Fort  Worth...  ^206 

Davidson,  J.  F   •216 

Uawson,  Philip,  New  Business  of   881 

Dayton,  Electric  Railways  near  [Davis]  

Delaware,  Lackawanna  &  Western  Railroad, 

Possibilities  of  Electric  Power  on   895 

Denver,   Automobile    in    Competition  with 

Trolley    737 

Despatching  Cars,  Union  Traction  Company, 

of  Indiana    ^821 

Despatching  Diagrams,  Method  of  Preparing 

[Roberts]    757 

Detroit:    Combination  in    744 

 Electric  Railways  near  [Davis]   •145 

Duty,  Edwin,  Death  of    ^866 

E 

Electric  Light  Companies,  Accounting  Sys- 
tems of  [Moore]    640 

 [Tripp]    643 

Electrolysis,  Paper  on  [Ellicott]    740 

 (See  also  Return  Circuits.) 

Elevated    Railways:     Automatic    Train  Re- 
corder for    ^674 

 -Brooklyn,   Changes   in   Track  Construc- 
tion in    756 

 Loop  Terminals  for  [Lambert]    c  816 

 Multiple-Unit  System  for  (G.  E.)   *489 

— —(See  Berlin,  Brooklyn,  Boston,  Chicago 

and  New  York.) 
Emergency  Wagons:   Automobile,  in  Brook- 
lyn   *775 

 House  for    *265 

Employees:    College  Students  as   94,  327 

 Complaints    Against,    Proposed  Method 

of  Requiring  Deposit  for   75.j 

 Denounce  Strike  Agitation  in  Philadel- 
phia  857,  89:1 

 Increase  of  Pay  in  Pittsburgh   9S 

 Merit  System  on  New  Orleans  &  Carroll- 
ton  Railroad   :   *663 

 Organization  of  Metropolitan  Street  Rail- 
way Company  [Vreeland]    *397 

 Pensions  and  Insurance  for   638,  652 

 Prizes  for,  in  Newton    745 

 Relation  of  Railway  Company  to  [Con- 

nette]    22 

 Report  on  Rules  for   360 

 Rooms  in  Butte    778 

■  Summer  Uniforms  for    167 

 Training  Requisite  in  Germany  for  Mo- 

tormen  [Roehl]    742 

 Waiting  Rooms  in  Philadelphia  

Engine  Builders'  Association,  Meeting  of. 


846,  863 

Engineering  Profession  and  Technical  Papers, 

773,  779 

Engines:     New    York    City    Power  Plants 

[Kent]    '441 

 Report  of  Committee  on  Standardization.  ^859 

 Specifications  for  Installation   c  27 

 (See  also  Alternators  and  Power  Stations.) 

Erie  Rapid  Transit  Street  Railway,  System  of  *878 

Europe,  American  Managers  in   67 

Everett-Moore  Lines:    Consolidation  of. 320,  744 

 Managers'  Association   554,  712 

 Plans  of  [Davis]    *148 

  [Lang]    778 

Express  Service  in  New  York  56,  ^62 

 (See  also  Freight.) 

F 

Fall  River-Providence,  New  Road  between..  760 

Fares,  Proposed  Classification  of   224 

Farming,  Alleged  Application  of  Trolley  Cur- 
rent to    754 

Feeders:   Comparison  of  Cost  of  with  Storage 

Batteries  [Lyndon]    'IS 


 Different  Voltages  used  in  Nuremburg..  c  25 

 Distribution  in  Brooklyn  [Roehl]   ^470 

  in  New  York  [Pearson]   •414 

 Method  of  Determining  Faults  in  [Stott].  ^844 

Feed-Water  Analysis,  Laboratory  for  Dear- 
born Drug  &  Chemical  Company   503 

Feed-Water  Heater  (Hoppes)   •54,  ^782 

Fenders:    Discussion  on  (Consolidated)   525 

 New   (Hofifmeister)    *178 

 New  (Watson)    *55 

 Paper  on  [Poetz]    741 

— Self-Adjusting  (Dunning)    509 

 in  Toronto    ^849 

Field  Coils,  Method  of  Utilizing  Old  Wire  in  ^814 
Finance:    Agreements   between  Interurban 

and  City  Roads  [McCormack]   543 

  Comments  on    529 

 Capital  Accounts,  from  the  Standpoint  o£ 

Investors  and  Public  [Williams]   549 

——Comparative  Cost  of  Third-Rail  and  Trol- 
ley Roads  [Hoopes]    314 

 Comparison  of  Cable,  Electric  and  Horse 

Traction,  New  York  City   488 

 Cost  of  Construction  and  Operation  of 

New  York  &  Portchester  Railway   833 

 Cost  of  Installing  Alternating  and  Di- 
rect-Current      Transmission  System 

[Hopkins]    •547 

 Cost  of  Installing  Storage  Batteries  [Lyn- 
don]  •IS 

 Cost  of  Compressed-Air  Cars  in  Rome...  897 

 Cost  of  Station  Operation  in  Anderson...  827 

 Earnings   and   Capitalization   of  Several 

Interurban  Railways  [Walker]   731 

 Economies  Possible  in  Electric  Railways 

[Sieber]    742 

 How   to   Make   Non-Paying   Roads  Pay 

[Cooper]   41,  131,  263,  696 

 Manhattan   Railway,   Probable  Earnings, 

with  Electrical  Equipment    854 

 Mass.  Electric  Companies,  Report  of   883 

 New  Orleans  &  CarroUton  Railroad,  Sta- 
tistics of    *661 

 Street  Railway  Investments,  Editorial  on.  532 

 Twin  City  Rapid  Transit  Company,  Spe- 
cial Report  of   212,  237 

 (See  also  Gross  Earnings  and  Statistics.) 

Fire  Department,  Streams  of  Water,  Tests  on 

Conductivity  of    708 

Fort  Worth,  Proposed  Road  to  Dallas   *206 

Four  Tracks  on  Thoroughfares  Proposed   755 

Franchises:    Discussion  on    638 

 Taxes,   in   Chicago  61,712,715,735,754,782, 

857,  880,  894,  900 

 in  Cleveland    851 

 in  New  York  State  69,  308,  319 

Freight  Cars:    Haulage  of,  on  Narrow-Gage 

Trolley  Lines  in  Geneva   *740 

 in  Norfolk    *245 

 in  Ohio    209 

 in  St.  Louis    692 

 (See  also  Express..) 

Funeral  Cars  in  Mexico   ^157 

c 

Galesburg,  Michigan  Traction  Company,  Car 

for    »296 

Gears  and  Pinions,  Wear  of   494 

General  Electric  Company,  Control  of  B.  T. 

H.   Company   68 

Generators:  British  (E.  E.  M.  Co.)   •499 

 (Bullock)    ^849 

 Device    for    Stopping   Sparking   of,  in 

San  Francisco    17 

 Report  of  Committee  on  Standardization.  '859 

 Split  Poles  (Sprague)   *494 

 (see  also  Alternators,  Polyphase  Trans- 
mission and  Power  Stations.) 
Geneva,  Haulage  of  Standard  Freight  Cars 

on  Narrow  Gage  Trolley  Lines   ^740 

 Rail-Eonds  Used  in   *800 

Germany:    Electric   Railways  and  Manufac- 
turers in  [Scott]   •278 

.  High-Speed  Tests  in  «'301,  902 

 Municipal  Operation  of  Railways  in   214 

 Notes  from    104 

 Nuremburg,  Standard  Wheels  and  Feeder. 

Construction  in    c  25 

 Street  Railway  Association,  Annual  Meet- 
ing of    741 

 Street    Railway    Association    of  Rhine- 
land,  Meeting  of   43 

 (See  also  Berlin.) 

Glasgow:  Annual  Report  of  Tramways  Com- 
mittee   174 


INDEX. 
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 1  ternational  Exhibition,  Close  of  

 Trolley  Wires,   Prevention  of  Breakage 

in  [Jamieson]   

Glens  Falls,  Consolidation  in  

Gotshall,  W.  C  

Grease  Car  Used  in  Philadelphia  

Great  Britain:  Dundee,  Tramway  in  

 Manchester,  Tramway  System  of  

 Wolverhampton,  Surface  Contact  Sys- 
tem in   

 (See  also  Glasgow  and  London.) 

Greatsinger,  J.  L  

Greece,  Electrical  Developments  in  

Gross  Earnings:  Method  of  Estimating  on 
New  York  &  Portchester  Railway  

 Method  of  Increasing  in  Large  Cities  by 

Increasing  Termini   

■  (See  also  Finance.) 

Guard  Wires  (See  Overhead  Construction). 

Guy  Anchor  (Stombaugh)  

H 

Hart,  Henry,  Death  of  

Headlights:  Improved,  in  Anderson  

 New  Type  (Dressel)  


881 

•720 
300 
831 
800 
•14 
•36 

743 

•711 

237 

834 
755 

•159 


747 
•826 
•521 


Heating  of  Interurban  Cars  and  Vestibules. 813,  853 

Heaters,  Electric  (Bay  State)   503 

 Improvements  in   (Consolidated)   ^520 

....  514 
....  *299 


8% 


895 


 Improvements  in  (Gold)  

 for  Manhattan  Elevated  Railway  

Heavy    Electric    Railroading:  Adaptability 

of  Electricity  to  [Langdon]   

 -Delaware,  Lackawanna  &  Western  Rail- 
road, Possibilities  on  

 Discussed  in  London    842 

New  York  Central  Tunnel  (see  N.  Y.  Central). 

 New  York  &  Portchester  Railway   •829 

 Pennsylvania   Railroad,   Proposed  Work 

of   876,  *879 

 Possibilities  of  High  Speed   135 

 Proposed  Equipment  of  New  York  Cen- 
tral Tunnel  [Bell]   c  133 

 Tests  in  Germany  on  Zossen  Road  *301,  902 

 (See  also  High  Speed,  Interurban  Rail- 
ways and  Third  Rail.) 

High  Speed:  of  Automobiles   167 

— — Berlin-ZoEsen  Road   *301,  902 

 New  York  &  Portchester  Railway   ^829 

 Portable  Device  for  Determining  [Corey].  *898 

 Possibilities  of   135 

 Union  Traction  Company,  Anderson  

 (See   also    Heavy    Electric  Railroading 

and  Interurban  Railways.) 
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STREET  RAILWAY  PROGRESS  IN  ST.  LOUIS 


St.  Louis  has  always  played  an  important  part  in  the 
development  of  the  electric  railway  industry  of  America, 
both  in  the  manufacture  of  street  railway  cars  and  other 
supplies,  and  in  progressive  operating  practice.  In  the 
first  ten  years  of  the  electric  railway  in  St.  Louis  a  public 
policy  which  was  liberal  in  the  granting  of  franchises,  com- 
bined with  considerable  rivalry  among  competing  lines, 
made  the  development  very  rapid,  not  only  as  regarded 
the  building  of  new  mileage,  but  also  in  the  improvement 


going  on,  until  all  but  the  last  named  system  have  been 
consolidated, and  are  now  operated  by  the  St.  Louis  Transit 
Company.  The  St.  Louis  &  Suburban  Railway  remains 
as  a  distinct  system,  together  with  its  allied  suburban 
lines,  which  are  operated  under  one  management  and  as 
if  belonging  to  the  same  company. 

An  article  of  this  kind,  dealing  with  present  progress, 
would  not  be  complete  without  reference  to  some  of  the 
past  improvements  in  electric  railway  practice  that  found 


VIEW  OF  LOOP  AT  THIRD  STREET  AND  WASHINGTON  AVENUE,  LOOKING  WEST  ON  WASHINGTON  AVENUE,  ST.  LOUIS 


of  rolling  stock  and  all  the  details  of  street  railway  service 
that  tend  to  the  public  comfort.  As  time  wore  on  con- 
solidations gradually  took  place  until  the  St.  Louis  of 
recent  years,  as  the  visitors  to  the  convention  of  1896 
found  it,  had  seven  systems  of  street  railway,  each  one  of 
which  included  a  number  of  small  companies.  These 
systems  were  the  Lindell  Railway,  the  National  Railway 
(Chicago  syndicate),  the  Southern  Electric  Railway,  the 
Union  Depot  Railroad,  the  Missouri  Railroad,  the  Peoples 
Railway,  and  the  St.  Louis  &  Suburban  Railway.  Since 
the  convention  of  1896  consolidations  have  been  gradually 


their  origin  or  much  of  their  early  support  on  the  St.  Louis 
roads. 

The  long  double-truck  car,  with  cross  seats  and  center 
aisle,  gained  its  first  great  popularity  in  St.  Louis,  and 
events  since  that  time  have  shown  that  in  this  regard  St. 
Louis  led  what  was  to  become  a  very  general  practice. 

The  first  cast-welded  track  ever  laid  was  put  down  in 
St.  Louis  in  November,  1894,  and  the  success  of  the  2  miles 
tben  laid  led  to  the  laying  of  a  great  many  miles  the  fol- 
lowing season  in  St.  Louis,  as  well  as  elsewhere.  The 
spring  of  1894  saw  the  laying  of  considerable  electrically 
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welded  track,  which  experiment  led  up  to  the  trial  of  cast 
welding  the  following  fall. 

In  1893  the  first  large  railway  generators  direct-con- 
nected to  Corliss  engines  were  turned  over  in  the  Cass 
Avenue  &  Fair  Grounds  Railway  plant.    These  are  soon 


THE  ST.  LOUIS  TRANSIT  CO. 


FIG.  I.— ARMATURE  COIL  WINDER  FOR  G.  E.  57  MOTORS. 
GENERATOR  COIL  WOUND  AND  SET  FOR  SPREADING 

to  be  taken  down  and  used  in  the  new  power  house  of  the 
St.  Louis  Transit  Company  on  the  north  side. 

In  the  matter  of  street  railway  supplies  the  St.  Louis 
street  car  builders  have  always  furnished  an  important  pro- 
portion of  the  street  cars  in  both  this  and  foreign  countries. 
Nor  has  it  been  behind  in  car  wheels,  boilers,  engines  and 
miscellaneous  supplies.  Taken  altogether,  St.  Louis  can 
not  fail  to  be  a  field  of  interesting  study  from  a  street  rail- 
way man's  standpoint. 

Previous  to  the  consolidation  already  mentioned  of  some 
five  or  six  different  managements  under  the  control  of  the 
St.  Louis  Transit  Company  there  was  considerable  differ- 
ence in  the  methods  of  management  and  operation,  made 
necessary  by  the  operation  of  several  distinct  properties. 


The  more  important  of  the  changes,  brought  about  by 
the  consolidation  of  these  various  properties  into  one,  may 
be  summed  up  briefly  as  follows  :  The  building  of  two  large 
power  houses  to  replace  six  small  power  houses  previously 
supplying  the  system;  the  establishment  of  an  up-to-date 
armature  repair  department,  fitted  with  labor-saving  appli- 
ances and  employing  economical  methods,  comparing  fa- 
vorably with  the  best  electrical  factories;  the  modification 
of  rolling  stock  toward  certain  uniform  standards;  doing 
away  with  the  numerous  small  car  rebuilding  and  repair 
shops,  each  complete  in  itself,  and  the  assignment  of  some 


FIG.  2. 


-ARMATURE  COIL  WINDER  FOR  G.  E.  57  AND  OTHER 
MOTORS,  COIL  SPREAD  READY  TO  TAKE  OUT 


FIG.  3.— ARMATURE  COIL  WINDER  FOR  G.  E.  57  AND  OTHER  MOTORS,  SHOWING 
DETAILS  OF  RACK  AND  PINION,  DIES,  ADJUSTMENTS,  ETC. 

It  will  be  interesting  to  note  some  of  the  changes  that  have 
been  brought  about  by  the  new  state  of  affairs  that  lias  re- 
sulted from  the  consolidation  and  change  of  management. 


one  particular  class  of  work  to  shops  where  room  permits 
more  than  ordinary  overhauling  to  be  done.  By  the  latter 
it  must  not  be  understood  that  there  has  been  any  material 
reduction  in  the  number  of  car  houses  or  the  number  of 
places  where  ordinary  overhauling  is 
done,  but  that  as  far  as  possible  special 
kinds  of  work  are  concentrated  at  places 
specially  well  equipped  to  do  them.  A 
thorough  system  of  keeping  track  of  all 
motor  and  car  repairs  was  also  part  of 
the  work  of  the  mechanic. 

NEW  ARMATURE  SHOPS 

The  company  has  good  reason  to  be 
proud  of  its  armature  department,  which 
is  under  the  management  of  John  An- 
derson.   The  methods  there  are  so  well 
perfected  that  not  a  few  manufacturers 
of  electrical  machinery  have  been  able  to 
get  valuable  pointers  from  a  visit  to  the 
shops,  and  inquiry  into  the  methods  and 
machinery  used.    It  has  come  to  be  ac- 
cepted by  a  great  many  street  railway 
motor  repair  men  that  unless  a  road  is  very  large  and  can 
afford  to  fit  up  for  winding  armature  coils  on  a  large  scale, 
that  it  is  much  cheaper  to  buy  from  the  large  factories 
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which  can  keep  a  large  force  of  boys  and  special  macliinery 
at  work  on  coil  winding.  The  St.  Louis  Transit  Company 
is  one  of  the  roads  which  is  large  enough,  profitably,  to  es- 
tablish an  armature  department  which  winds  it  own  coils  by 
special  machinery.  The  machines  used  in  this  department 
are  all  the  design  of  Mr.  Anderson, 
the  foreman.  The  armature  coil 
winding  is  done  by  three  machines, 
which  can  be  altered  to  make  every 
type  of  motor  coil  used  by  the  com- 
pany. 

The  machine  shown  in  Figs,  i,  2 
and  3  winds  coil  for  G.  E.  57,  John- 
son type  34,  G.  E.  52,  Westinghouse 
12  A  (high  and  low  speed),  and  for 
modified  form  of  Westinghouse  No. 
3  motor  armatures.  Fig.  i  shows 
this  machine  in  the  process  of  wind- 
ing a  G.  E.  57  coil.  One  of  the  fin- 
ished coils  is  hanging  on  the  ma- 
chine.   At  present  the  machine  is 

turned  by  the  hand  crank  shown,  and  a  boy  turns 
while  a  man  attends  to  the  winding,  but  they  will 
soon  be  fixed  to  operate  by  power,  in  which  case  one  man 


off  entirely  when  a  coil  is  to  be  pushed  in.  By  loosening 
the  other  clamp  screw  in  the  arm  the  cap  can  be  taken  off 
entirely  when  a  coil  is  to  be  taken  off.  After  a  coil  has  been 
wound  and  dies  put  on,  as  seen  in  Fig.  i,  the  clamps  hold- 
ing the  arms  are  loosened,  and  the  rack  and  pinion,  seen  at 


FIG.  5.— ARMATURE  COIL  WlNDERlFOR  G.  E.  800  MOTOR 


the  right  in  Figs.  I,  2  and  3,  is  used  to  spread  the  coil  into 
proper  shape.  In  Figs.  2  and  3  the  coil  has  just  been 
spread.  Clips  are  put  on  during  the  spreading  process,  and 
before  the  coil  is  taken  out  of  the  machine  a  few  wraps  of 
tape,  near  the  corners,  as  seen  in  the  completed  coil  in  Fig. 
I,  are  put  on  to  hold  it  together.  When  it  is  taken  out  the 
spring  clips  seen  on  the  coil  in  Fig.  i  are  also  put  on,  and 
remain  while  it  is  being  handled,  until  the  coil  is  dipped  in 
varnish.  Fig.  3  is  to  show  the  details  of  the  die,  rack  and 
pinion,  and  other  adjustment  features  mentioned. 

The  machine  for  winding  armature  coils  for  Westing- 
house No.  56  motors  is  shown  in  Fig.  4,  with  one  of  the 


FIG.  4. 


-ARMATURE  COIL  WINDER  FOR  WESTINGHOUSE 
56  MOTORS.    COIL  JUST  COMPLETED 


can  work  the  machine  alone.  Power  will  be  transmitted 
to  the  machine  through  a  friction  clutch,  thrown  in  by  a 
foot  treadle.  When  the  treadle  is  released  the  brake  is  ap- 
plied, so  the  operator  will  have  no  difficulty  in  stopping 
just  where  he  wishes.  This  plan  is  already  in  use  on  the 
field  coil  winding  machines  described  later.  In  Fig.  i  the 
coil  has  just  been  wound  between  the  two  arms,  drawing 
its  wire  from  a  spool  in  the  background,  and  dies  have  been 
clamped  on,  which  give  a  slight  twist  to  the  sides  of  the 
coils.  The  distance  between  the  arms  is  adjustable  with 
the  clamp  screws  shown.  This  adjustment  with  the  change 
of  dies  adapts  the  machine  for  the  winding  of  the  different 
kinds  of  coils  mentioned.  Particular  attention  should  be 
called  to  the  caps  on  the  ends  of  the  arms,  which  are  ad- 
justed to  form  the  groove  into  which  the  wire  goes  as  it 
is  wound.  The  width  of  the  groove  is,  of  course,  varied  to 
suit  the  gage  of  the  wire  that  is  being  wound.  This  width 
of  groove  is  adjusted  before  the  machine  is  started  by  one 
of  the  clamp  screws  seen  on  the  arm,  which  adjusts  the 
distance  to  which  the  cap  can  be  pushed  in.  By  loosening 
the  other  clamp  screw  on  the  arm  the  cap  can  be  taken 


FIG,  6.— ARMATURE  COIL  WINDER  FOR  WESTINGHOUSE 
49  MOTORS 

completed  coils  below  it.  This  machine  is  comparatively 
simple.  To  remove  a  coil  after  winding,  the  block  on  one 
corner  is  loosened,  and  also  one  of  the  end  clips.  In  Fig. 
3  the  coil  is  just  completed,  and  has  the  spring  clips  on 
ready  for  handling. 
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The  G.  E.  800  motor  armature  coil  winder  is  clearly 
shown  in  Fig.  5.  The  winding  is  accomplished  by  a  back 
and  forth  motion  of  the  hand  wheel.  The  coil  is  taken  out 
of  the  winder  by  removing  the  caps  around  which  the  ends 
of  the  coil  make  the  turn,  and  the  coil  then  has  the  form 
seen  in  the  coil  on  the  table  just  in  front  of  the  hand  wheel, 
Fig.  5.  It  is  then  spread  to  the  form  shown  on  the  table 
at  the  right  of  the  hand  wheel. 


having  tried  it.  A  diagram  of  the  scheme  is  given  in  Fig. 
8.  The  belt  is  made  very  loose,  and  an  idler  pulley,  worked 
by  the  treadle,  presses  the  belt  against  the  running  pulley 
when  the  machine  is  to  be  run.  The  friction  is  ample  for 
the  purpose. 


f  Taping 
Mat-hinc 


FIG.  7.— COIL  TAPING  MACHINE 

The  Westinghouse  No.  49  armature  coils  are  wound  on 
the  machine  shown  in  Fig.  6,  which  is  very  similar  to  the 
Westinghouse  56  winding  machine. 

Next  in  order  in  the  list  of  coil  making  apparatus  is  the 
machine  for  taping  the  coils,  seen  in  Fig.  7.  It  is  a  ring, 
with  a  diagonal  opening  in  one  side  to  admit  the  coil  to  be 
taped,  and  mounted  between  four  rollers.  The  belt  which 
revolves  the  ring  passes  under  the  ring  between  it  and  the 
two  lower  rollers.   The  operation  of  the  machine  is  appar- 


Sliiel  Ry.JrmrDal 

FIG.  8.— DEVICE  FOR  DRIVING  TAPING  MACHINE 


In  Fig.  9  are  the  two  field  coil  winding  machines,  with 
tension  blocks  and  reels.  This  company  uses  field  wire 
insulated  with  a  layer  of  asbestos  and  a  single  cotton  cover- 
ing to  hold  the  asbestos  on. 

One  notable  thing  about  all  the  coil  winding  apparatus 
in  this  shop  is  that  no  wood  forms  are  used.  All  forms  are 
metal,  and  hence  have  practically  no  wear,  hence  there  is 
not  the  danger  of  misfit  coils  due  to  the  wear  of  the  forms. 
With  the  use  of  metal  entirely  it  is  easier  to  design  ap- 


FIG.  9.— FIELD  COIL  WINDERS 


ent  from  the  picture.  The  tape  spool  is  carried  on  a  spindle 
fastened  to  the  revolving  ring.  The  tension  of  the  tape  in 
running  oflf  the  spool  i^:  regulated  by  the  thumb  nut  on  the 
end  of  its  spindle.  The  friction  drive  on  these  coil  winders 
is  of  interest,  as  it  is  the  result  of  an  accidental  discovery, 
and  is  not  likely  to  be  thought  of  as  practical  by  one  never 


paratus  which  can  be  worked  rapidly  and  conveniently,  and 
the  danger  of  abrasion  of  insulation  is  no  greater  if  corners 
are  properly  rounded.  With  power  on  the  armature  coil 
machines  now  run  by  hand  crank,  it  is  thought  that  a  man 
can  easily  wind  coils  for  two  (198-coil)  armatures  in  a  day. 
At  present  a  man,  with  the  assistance  of  a  boy  to  turn,  and 
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who  divides  his  time  between  two  neighboring  machines, 
can  wind  150  coils  per  day.  The  boy  working  the  G.  E. 
800  coil  winder  (Fig.  5)  will  turn  off  350  to  400  coils  per 
day. 

After  the  coils  are  wound  they  are  first  dipped  in  Sterling 
extra  insulating  varnish.  They  are 
then  baked  at  200  degs.  F.  for  about, 
one  hour.  The  straight  sides  of  the 
coils  then  have  manila  paper  pressed  on, 
and  over  this  a  layer  of  micanite  cloth. 
Over  this  a  layer  of  fish  paper  is  stuck 
on  with  Le  Page's  liquid  glue.  As  the 
glue  is  not  a  good  insulator,  it  is  care- 
fully kept  away  from  intimate  contact 
with  the  coil,  and  used  only  under  the 
fisli  paper  which  forms  the  outside 
layer.  The  fish  paper  is  said  to  be  su- 
perior to  anything  yet  used  for  the  outer 
insulation.  In  pressing  on  these  vari- 
ous thicknesses  of  cloth  and  paper  the 
coils  are  put  in  presses,  the  row  of  which 
is  seen  in  Fig.  10.  These  presses  have 
interchangeable  dies  to  fit  various  coils. 
One  man  uses  several  presses  at  a  time. 
He  puts  a  coil  in  one,  sets  the  press 
down  tight,  and  goes  on  to  place  coils 
in  other  presses  while  the  coil  dries. 
After  pressing  on  the  slot  insulation 
the  ends  of  the  coil  are  taped  in  the  ma- 
chine that  has  been  described  (Fig.  7), 
and  the  coil  is  baked  thirty-six  hours. 
Cotton  sleeves  are  slipped  over  the  leads 
of  a  coil.  G.  E.  800  coils  are  taped  all  the  way  around 
instead  of  on  the  ends  only.  After  an  armature  has  been 
completed  it  is  coated  with  armalac. 


at  present  installed  on  the  testing  rack  the  following  motor 
field  cases:  Johnson  34,  Westinghouse  56,  Westinghouse 
12a,  G.  E.  57,  and  G.  E.  800.  G.  E.  52  and  Westinghouse 
49  are  to  be  added.  Each  motor  is  geared  to  a  brake  pulley, 
and  the  brake  is  provided  with  a  rod,  which  bears  down  on 


FIG.  lo.~PRESSES  FOR  INSULATING  ARMATURE  COILS 


an  ordinary  platform  scales  to  measure  the  torque.  The 
current  is  regulated  during  a  test  by  a  controller,  and  re- 
sistance mounted  on  a  hand  truck,  as  seen  in  Fig.  12.  To 
obtain  current,  it  is  only  necessary  to 
plug  in  two  jacks  in  the  posts  under 
each  testing  rack.  The  leads  for  the 
controller  are  then  run,  and  connected 
to  the  motor  leads  by  temporary  con- 
nectors, and  all  is  ready  for  the  test. 

For  moving  armatures  around  the 
room,  a  block  and  tackle  hung  from  an 
overhead  track  furnishes  all  the  facili- 
ties. Besides  regular  fixed  armature 
racks  there  are  plenty  of  portable  iron 


FIG.  II.— TESTING  FRAMES  FOR  BRAKE  TESTS  OF  ARMATURES 


Before  sending  an  armature  out  of  this  department  to  be 
put  in  service  at  some  car  shop  it  is  put  in  a  testing  case 
and  run  under  a  friction  brake  test.  The  motor  field  cas- 
ings mounted  in  testing  frames  into  which  the  armatures 
under  test  are  placed  are  located  in  one  end  of  the  arma- 
ture room,  and  are  shown  in  Figs.  11  and  12.   There  are 


racks,  with  roller  bearings,  which  can 
be  set  anywhere  desired. 

An  armature  car  is  in  use  all  day  dis- 
tributing and  collecting  armatures  from 
the  eleven  shops,  where  they  are  taken 
out  of  and  put  in  the  motors.  This  car 
is  heated  in  winter  to  keep  armatures 
thoroughly  dry. 

Field  coils  on  the  Westinghouse  No. 
49  armatures,  which  are  bent  instead  of 
being  wound  on  an  elaborate  bent  form, 
are  wound  straight  as  any  other  field 
coil,  but  are  made  slightly  wider  than 
the  pole  they  are  to  go  on.  Then  they 
are  bent  to  form  in  the  press  seen  in 
Fig-  13- 

In  assembling  the  troublesome  two- 
part  clamps,  which  are  difiicult  to  draw 
up  evenly,  have  been  abandoned  in  favor  of  a  three-part 
clamp,  shown  in  Fig.  14.  When  the  commutator  is  as- 
sembled and  is  to  be  bored  out,  it  is  put  in  a  three-jaw  chuck 
in  the  lathe,  the  jaws  of  the  chuck  bearing  on  the  clamp 
midway  between  the  bolts.  Billings  &  Spencer  drop  forged 
bars  are  used. 
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Westinghouse  resistances  have  been  modified  to  give 
more  room  for  ventilation,  and  make  it  possible  to  take  the 
spools  apart  easily.  One  of  these  resistances  is  shown  in 
Fig.  15. 

During  rush  hours,  at  present  writing,  860  motor  cars 
are  run,  and  on  Sunday  1200  motor  cars.  About  twenty 
men  are  employed  in  the  armature  repair  shop. 


FIG.  12.— TESTING  FRAME  SCALES  AND  MOVABLE  CONTROLLER  WITH  LEADS  AND  PLUGS 


M.  H.  Logan,  electrician  of  this  department,  has  made 
out  a  table  of  data  on  motor  windings  used  by  the  com- 
pany for  convenience  and  quick  reference,  which,  through 
his  courtesy,  is  here  given,  as  it  may  prove  of  use  to  others 
in  similar  work.  Mr.  Logan  is  also  preparing  for  reference 
purposes  a  set  of  prints  showing  the  core  commutator  and 
three  or  four  coils  of  each  type  of  armature.  With  these 
any  armature  winder  can  learn  the  winding  of  an  armature 
he  is  not  familiar  with  in  a  very  short  time,  and  with  little 
other  instruction. 

MASTER  MECHANIC'S  RECORDS 

With  the  consolidation  of  so  many  car  shops  and  houses 
under  one  management,  Lee  Massengale,  master  me- 
chanic, appreciated  more  fully  than  do  many  the  impor- 


used.  The  foremen  turn  these  in  to  the  master  mechanic, 
and  by  10  o'clock  the  next  morning  the  master  mechanic 
has  a  good  idea  of  what  was  done  on  the  road  the  previous 
day.  The  workman's  reports  are  used  in  keeping  track  of 
the  repairs  of  each  car.  For  car  repair  records  a  loose  leaf 
ledger  is  used,  of  the  form  shown  in  Fig.  16.  The  sheet  is 
very  long  (36  ins.),  and  15^  ins.  high,  and  is  divided  into 
three  main  divisions,  viz. :  Motor, 
truck  and  car  body.  For  con- 
venience of  reproduction  these 
headings  are  shown  herewith,  one 
under  another,  but  the  reader  will 
understand  that  they  extend  side 
by  side  across  the  blank.  The  sheet 
contains,  as  will  be  seen,  space  for 
entering  the  date  and  cost  of  all 
the  repairs  on  a  car  where  they  can 
be  easily  seen.  The  chief  clerk 
posts  this  ledger  from  the  work- 
men's reports,  calculating  the  cost 
from  the  amount  of  labor  and  ma- 
tterial  given  thereon.  When  a  sheet 
of  the  ledger  is  full,  it  is  taken  out 
and  a  new  one  put  in.  From  the 
jedger  a  recapitulation  and  report 
made  out  once  a  month  shows  for 
each  of  the  eleven  car  shops  and 
twenty-eight  divisions  the  cost  of 
material  inider  the  items :  "Mo- 
tors," "Trucks,"  "Car  Bodies" ; 
also  the  cost  of  labor  on  those  three 
items,  the  cost  of  miscellaneous 
labor,  the  total  cost  and  the  aver- 
age cost  per  car.  The  cost  per  car 
operated  per  month  for  main- 
tenance and  repairs  on  the  various  divisions  varies 
enormously,  depending  on  the  age  and  nature  of 
equipment.  On  one  division,  where  new  cars  are 
run,  it  is  less  than  $10,  while  on  the  worst  division  it 
is  over  $40.  The  average  per  car  operated  on  the  whole 
load  for  the  month  of  April,  1901,  was  $26.45.  This  in- 
cludes the  wages  of  all  men  engaged  on  rolling  stock  re- 
pair and  maintenance,  but  does  not  include  the  wages  of 
eighteen  rolling  stock  inspectors  and  one  chief  inspector, 
which  are  charged  to  operation.  The  inspectors  are,  how- 
ever, under  the  inspectors'  supervision.  The  eighteen  in- 
spectors note  and  report  defects  on  cars  discovered  during 
the  day  while  in  operation,  and  thirty-one  night  men  make 
the  repairs  reported  as  necessary  by  the  inspectors.  Regu- 


FIG.  13.— FIELD  COIL  PRESS 


FIG.  14.— COMMUTATOR  CLAMP 


FIG.  15.— RESISTANCES 


tance  of  keeping  close  track  of  what  is  going  on  in  every 
car  shop  on  the  system,  and  the  scheme  of  records  he  has 
worked  out  is  very  complete.  Every  man  of  the  200  and 
over  employed  on  car,  truck  and  motor  repair  work,  and  in 
new  construction  in  the  eleven  shops  of  the  company,  turns 
in  to  his  foreman  every  night  a  report  of  labor  done,  telling 
what  parts  of  what  cars  he  worked  on  and  the  material 


lar  run  cars  are  run  in  every  eight  days  for  washing,  and 
at  the  same  time  are  looked  over  and  overhauled  as  much 
as  necessary.  Tripper  cars  are  washed  every  three  weeks. 
The  monthly  recapitulation  before  spoken  of  shows  also 
the  number  of  cars  run  in  during  the  month  for  troubles 
not  discovered  on  wash  days.  In  the  master  mechanic's 
office  three  men  keep  the  records,  one  of  whom  keeps  time 
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for  the  200  or  more  men  employed  in  the  master  me- 
chanic's department. 

"DETROIT"  PLATFORMS  AND  NEW  CARS 

Some  of  the  latest  types  of  new  cars  purchased  from  the 
St.  Louis  Car  Company  last  year  are  shown  in  Figs.  17, 
18  and  19.  The  most  recent  change,  however,  is  the  adop- 


tion of  the  Detroit  7-ft.  platform.  The  adoption  of  this 
platform  is  so  recent  that  at  present  writing  no  cars  with 
it  are  in  operation,  but  it  will  be  used  on  all  new  and  re- 
built cars.  This  platform  came  from  Detroit  with  Mr.  Du 
Pont,  its  success  and  popularity  there  leading  him  to  adopt 
it  for  St.  Louis.   It  will  first  be  put  out  on  eighty-six  cars 
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FIG.  16.— FORMS  FOR  KEEPING  REPAIR  SHOP  RECORDS 

DETAILS  OF  MOTOR  RESISTANCES.    ST.  LOUIS  TRANSIT  CO. 


Field  Coils. 


Make. 


Westinghouse  


Gen.  Electric 

Johnson   

Walker  

Sprague  t  A. 

+  B. 

tc. 


Type. 


56. 

49. 
12a. 
3. 

57. 

52, 
800. 

34. 


R.  w. 


.037 
.080 
.123 
.203 
.073 
.147 
.273 
.045 
.161 
1.375 
1.675 
l.ia5 
.452 


Turns. 


75. 
114. 
159. 
180. 
110. 
157. 
2-20. 
172. 
1.53. 
365. 
4:50. 
.340. 
357. 


Wire 
Gage. 


1. 

4. 

5.  -D. 

«.-□. 
3.-  □ . 
5. 

6.  -n. 
6-2  in  I 
5. 

12. 
12. 
11. 
7. 


Armature  Coils. 


Make. 

Type. 

R.  w. 

Remarks. 

Westinghouse  

56. 

.0050 

3.  wires  in  1|. 

49. 

.008 

1.  wire. 

V.'.'- 

]2a. 

.016 

1.  wire. 

12a. 

.012 

1.  wire. 

3. 

.023 

1.  wire. (long  coil. ) 

3 

.021 

1. wire. (short  coil.) 

Gen.  Electric  

.57. 

.0055 

2.  wires  in  ||. 

.52. 

.014 

1.  wire. 

800. 

.012 

1.  wire. 

Johnson..  

34. 

.0060 

1 .  wire. 

Walker  _  

34. 

.016 

1.  wire. (long coil.) 

34. 

.015 

1. wire. (short  coil.) 

Armature  Windings. 


Make. 


Westinghouse  . 


Gen.  Electric 

Johnson  

Walker  

Sprague  t 


Type. 


56. 

49. 
12a. 
12a. 
3. 

57. 

52. 
800. 

34. 

34. 
6. 


.138 
.230 
.371 
.S53 
..500 
.121 
.308 
.292 
.155 
.412 
.669 
.509 
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39. 
59. 
47. 
47. 
95. 
33. 
29, 
10.5. 
33. 
95. 

mooth  core 
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117. 
117. 

93. 

93. 

95 

99. 

87. 
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99. 
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56. 

50. 
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U  0) 

^6 
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Com- 
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tion. 


117. 
117. 

93. 

93. 

95. 

99. 

87. 
105. 

99. 

95. 

.50. 

56. 


Controller  "Blow"  Coils. 

*  High  Speed.                                  Wire  Gage  =  B.  and  S.  Standard. 

t  Slow  speed.                                          3.-D    -4.-D  ., -5.-D    and  6.- □  .  ^- Square  Wire. 

in  ||.  -  In  Parallel.                                           B.  and  S.  Gage  as  Numbered. 

Make. 

Type. 

Turns. 

Gage. 

R.  w. 

Remarks. 

Westinghouse  

Gen.  Electric  

28  and  28  a. 
K.-ll  and  K.-IO. 
38. 

20. 
90. 
72. 

4.-0. 

4.  -D. 

5.  -a. 

.017 
.026 
.012 

1.  wire. 

1 .  wire. 

2.  wires  in  || 
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which  are  being  made,  each  from  two  old  Olive  Street  merotis  than  any  other  type  in  St.  Louis,  and  is  proving 
cable  cars— grip  and  trailer.    These  cars,  one  of  which  is     popular  the  country  over  with  companies  and  public,  be- 


FIG.  17.— STANDARD  OPEN  CAR,  ST.  LOUIS  TRANSIT  CO. 


FIG.  18.— STANDARD  CLOSED  CAR,  ST.  LOUIS  TRANSIT  CO. 


FIG.  19.— STANDARD  SPLICED  CAR,  ST.  LOUIS  TRANSIT  CO. 

shown  in  Figs.  20,  21,  22  and  23,  have,  in  the  splicing,  been  cause  it  is  comfortable  to  ride  in  in  all  seasons,  being  prac- 
altered  to  the  closed,  cross-seat  type,  which  is  more  nu-     tically  a  convertible  car,  and  adapted  to  both  summer  and 
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winter  use.  The  Detroit  platform  is  best  shown  in  Fig.  23,  bow  in  them,  so  the  conductor  can  stand  in  front  of  the  rail- 
and  its  general  appearance  on  a  car  in  Fig.  20.   The  pas-     ing  and  assist  passengers  without  being  unduly  in  the  way. 


FIG.  20.— NEW  SPLICED  CAR  WITH  DETROIT  PLATFORM 


sageway  is  kept  clear  by  the  conductor,  and  those  who  wish     The  body  of  this  car  is  31  ft.,  9  ins.  long.   The  front  plat- 
to  stand  on  the  rear  platform  keep  behind  the  railing.     form  extends  5  ft.,  and  the  rear  platform  7  ft.    The  sup- 
There  are  always  plenty  who  want  to  stand  on  the  back 


FIG.  22.— INTERIOR  FIG.  23.— NEW  DETROIT  7-FT.  PLATFORM  WITH  PASSAGEWAY 

AND  STANDING  ROOM 

platform.  The  railing  is  a  great  convenience,  and  does  porting  timbers  under  the  rear  platform  are  12  ft.  long, 
away  with  practically  all  the  inconvenience  of  the  back  There  are  twelve  Scarritt  seats  uiside,  two  of  which  are 
platform  load.    The  railings  made  hereafter  will  have  a     placed  lengthways  on  each  side  at  the  rear  end.    The  car 
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SECTION  A-B. 


Street  Ry.Journal 


FIG.  24.— MOTOR  SUSPENSION  OF  DOUBLE  TRUCK 

is  87  ins.  wide  inside;  aisle  width  21  ins.;  seat  width  33  ins. 
There  are  four  G.  E.  800  motors  under  the  car,  with  a  sus- 
pension noted  later.  The  overhang  from  the  rear  king  pm 
to  the  rear  bumper  is  13  ft.,  6  ins.  In  splicing  3i-in.  x  4-in. 
sills  were  run  under  the  entire  length.  The  signs  have  the 
letters  cut  in  the  wood,  and  the  background  is  white  cellu- 
loid. A  lamp  is  put  behind  the  front  sign  in  front  of  the 
dome  of  the  car,  but  the  side  signs  are  illuminated  from  the 
interior  of  the  dome.  The  trucks  are  the  company's  own 
make,  and  are  very  smiilar  to  a  freight  car  truck.  The 
plans  are  given  in  Fig.  25.  Mr.  Du  Pont  believes  that  by 
selecting  springs  of  proper  stififness  it  is  not  necessary  to 
have  many  sets  of  springs  to  insure  easy  riding.  The  pres- 
ent truck  has  an  outer  set  of  springs  for  a  light  load,  and 
as  they  are  compressed  the  inner  springs  come  into  com- 
pression. The  motor  suspension  which  it  is  intended  to 
use  under  these  cars  is  peculiar,  and  its  plan  is  shown  in 
Fig.  24.  The  motors  are  outside  the  axles,  but  there  aro 
no  bars  on  the  truck  outside  the  axles.    The  yoke  seen  in 


Fig.  24  is  fastened  rigidly  to  the  motor  cas- 
ing, and  the  ends  of  the  yoke  extend  back 
under  the  sand  bolster  of  the  truck.  The 
thrust  of  the  yoke  is,  therefore,  upward  un- 
der the  sand  bolster.  The  weight  on  the 
motor  axle  bearings  is  much  greater  than  the 
weight  of  the  motor,  because  it  is  on  the  long 
end  of  a  lever,  but  the  dead  weight  on  the 
axle  is  partly  compensated  for  by  the  Hfting 
of  the  car  weight  by  the  ends  of  the  yoke 
under  the  sand  bolsters. 

As  to  fenders,  a  number  are  in  use.  The 
Broadway  line  is  being  equipped  with  the 
Hunter  automatic  fender.  The  St.  Louis  & 
Suburban  Railway,  of  St.  Louis,  is  equipped 
throughout  with  this  fender. 

The  power  house  change  and  construc- 
tion, which  is  being  carried  on  under  the 
supervision  of  W.  D.  Boyce  &  Company, 
consulting  and  supervising  engineers,  of  St. 
Louis,  is  as  yet  in  too  incomplete  a  state  for 
full  description,  but  this  article  would  not 
be  complete  without  some  brief  mention  of 
the  work  going  on   in   that  department. 


Scale  1  in. =  2  ft. 


Street  Ry.Journal 


FIG.  2S.— STANDARD  DOUBLE  TRUCK 


FIG.  21.— FRONT  VIEW,  SHOWING  SIGNS 

There  are  two  enormous  power  houses  under 
way.  One  of  these  is  a  reconstruction  and 
enlargement  of  the  old  Lindell  Railway 
power  house  at  Park  Avenue  and  Vande- 
venter  Avenue,  in  the  west  part  of  the  city. 
This  will  have  an  output  at  economical  rat- 
ing of  23,500  hp,  in  apparatus  as  follows: 
Four  3400-hp  Fulton-Corliss  cross-com- 
pound condensing  engines ;  four  2250-kw 
Westinghouse  direct-current  generators ; 
three  2300-hp  same  type  engines ;  three 
1500-kw  same  type  generators;  three  1000- 
hp  Porter-Allen  tandem  compound  condens- 
ing engines ;  three  600-kw  Westinghouse 
generators ;  fourteen  Stirling  water-tube 
boilers;  fourteen  Hawley  down-draft  fur- 
naces ;  sixteen  O'Brien  water-tube  boilers ; 
sixteen  Green  traveling  link  grates ;  Hoppes 
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purifiers ;  Excelsior  feed-water  heaters ;  Holly  system  of 
pipe  drainage;  Worthington  jet  condensers,  with  twelve 
cooling  towers ;  Mead  automatic  conveyors. 

The  power  house  on  the  north  side,  at  Salisbury  Street, 
a  block  east  of  Broadv/ay,  will  have  14,000  hp  in  apparatus, 
as  follows:  Sixteen  O'Brien  water-tube  boilers;  sixteen 
Green  traveling  link  gates ;  Hoppes  feed-water  purifiers ; 
Excelsior  feed-water  heaters;  Wheeler  surface  condensers; 
Barnard-Wheeler  cooling  towers;  Mead  coal  conveying 
apparatus;  two  3400-hp  Fulton-Corliss  compound  con- 
densing engines;  two  2250-kw  G.  E.  direct-current  gener- 
ators; two  i8oo-hp  same  type  engines;  two  1200-kw  three- 
phase  G.  E.  alternators;  three  1200-hp  AUis-Corliss  en- 
gines; three  800-kw  General  Electric  generators. 

MANAGEMENT 

The  general  management  of  the  St.  Louis  Transit  Com- 
pany is  under  A.  B.  Du  Pont,  seccnd-vice-president.  The 
rolling  stock  and  the  employment  of  men  in  all  the  shops 
comes  under  Lee  Massengale,  ma."ter  mechanic. 


yl-  miles  from  the  downtown  terminus  at  the  Southern 
Hotel.  At  the  present  time  all  the  traffic  comes  down  town 
over  one  pair  of  tracks. 

It  was  calculated  that  properly  to  maintain  voltage  at 
the  downtown  end  of  the  road  would  require  an  expend- 


Polyphase 


 ►♦^  

Transmission  on  the  St.  Louis  &  Suburban 
Railway 


The  demands  for  power  on  the  lines  of  the  St.  Louis  & 
Suburban  Railway  having  become  so  great  that,  some  time 
ago,  the  addition  of  more  generating  machinery 
became  apparent,  and  the  best  method  of  enlarg- 
ing the  plant  was  considered.  The  first  idea  was 
simply  to  add  more  direct-current  machinery 
and  more  copper  feed  lines.  This  was  carried 
almost  to  the  point  of  adoption,  but  it  was  found 
that  the  immediate  investment  in  feed  wire 
necessary  to  maintain  voltage  at  the  downtown 
end  of  the  rail  would  be  enormous.  Fig.  i  is  a 
map  of  the  lines  operated  by  the  St.  Louis  &  Su- 
burban Railway  Company,  and  shows  as  well 


MAP 

SHOWING  THE  LINES  OF  THE 

ST.LOUIS  A  SlIKUKlt  VX  ItY.  SVS'IKM 

St. Louis,  Mo.  1901. 

—  Lini'S  Built 


street  Ry..]oiirnal 


riG.  I.— MAP  SHOWING  LOCATION  OF  POWER  STATION  AND  TRACKS  OF 
THE  ST.  LOUIS  &  SUBURBAN  RAILWAY  CO. 


FIG.  2.— ST.  LOUIS  &  SUBURBAN  RAILWAY,  NEW  1200  KW  ALTERNATOR 


the  lines  the  company  is  planning  to  build,  and  pro-  iture  of  $110,000  in  copper  alone,  to  say  nothing  of  the 
posed  capacities  of  power  stations.  The  greater  part  of  cost  of  power-station  machinery.  Furthermore,  this  cop- 
the  power  is  generated  at  De  Hodiamont,  which  is  about     per  would  be  of  no  value  to  the  balance  of  the  line.    It  was 
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then  concluded  that  the  proper  solution  of  the  problem 
would  be  to  put  in  a  couple  of  i200-kw,  three-phase  gen- 
erators, which  could  supply  the  downtown  end  of  the  ro^^d 


FIG.  3.— POLYPHASE  SWITCHBOARD 


power  house  at  Brentwood,  and  run  that  power  house  as  a 
sub-station,  except  on  Sundays  during  the  heaviest  load, 
when  the  steam  plant  will  be  started  up.     Another  sub- 
station is  also  being  considered  at 
Ramona. 

The  i200-kw  generator  at  the  De 
Hodiamont  power  house  is  a  6600- 
volt,  25-cycle,  105-amp.  machine 
of  General  Electric  make,  direct 
connected  to  a  30-in.  and  50-in.  x 
60-in.  compound  condensing  Cor- 
liss engine,  bulk  by  the  Fulton 
Iron  Works  Company,  of  St.  Louis. 
To  run  this  new  unit  some  old 
horizontal  return  flue  boilers  were 
taken  out  of  the  boiler  plant  and 
replaced  by  three  500-hp  water- 
tube  boilers  built  by  the  J.  O'Brien 
Boiler  Works  Company,  of  St. 
Louis,  and  fitted  with  Hawley 
down-draft  furnaces.  The  engine 
operates  at  75  r.  p.  m.  It  is  the  in- 
tention to  build  a  cooling  tower 
and  run  condensing.  The  cylinders 
on  the  engine  are  lubricated  by  a 
Phoenix  automatic  pump  lubri- 
cator, which  consists  of  several 
small  pumps  operated  from  the 


and  other  distant  points  if  desired.  The  estimated  cost 
of  these  two  engines  and  generators,  with  all  transforming 
apparatus,  and  steam  plant  with  condenser  cooling  tower, 
was  $270,000. 

One  unit  of  1200  kw  is  installed  at  the  main  power  house 
and  is  running.  It  supplies  a  sub-station  located  near 
Sixteenth  and  Wash  Streets,  as  seen  in   Fig.   i,  and 


FIG.  4.- 


-SWITCHBOARD  WIRING  AND  BRICK  CELLS  FOR  OIL 
SWITCHES 


this  sub-Station  feeds  the  downtown  district,  with  the  result 
that  there  is  an  enormous  improvement  in  voltage  on  the 
downtown  lines.  Preparations  are  also  nearly  completed 
at  present  writing  to  place  rotary  converters  at  the  steam 


FIG.  5.— EXTERIOR  OF  WASH  STREET  SUBSTATION 

valve  motion  of  the  engine.  Each  pump  draws  from  a 
drop  by  drop  supply,  which  can  be  regulated  by  the 
engine.  The  exciter  for  this  generator  is  a  General  Elec- 
tric 50-kw  direct-connected  marine,  generating  at  running 
400  r.  p.  m.    The  1200-kw  unit  is  shown  in  Fig.  2. 

The  switchboard  (Figs.  3  and  4)  is  a  good  example  of 
modern  high-tension  work.  It  is  designed  for  the  two 
generators,  which  will  ultimately  be  installed.  The  two 
middle  panels  in  Fig.  3  are  generator  panels.  Each  has 
a  double-throw,  three-pole  oil  switch  for  throwing  the  gen- 
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erators  on  to  either  one  of  two  sets  of  bus-bars.  The 
switch  can  not  be  thrown  from  of¥  on  to  either  set  of  bus- 
bars without  first  releasing  the  catch  by  pulling  the  knob 
below  the  switch  handle.  The 
switch  can  be  thrown  off  instantly 
from  either  bus-bar  without  releas- 
ing the  catch,  but  it  will  catch  in  off 
or  middle  posftion.  Just  above  the 
main  switch  is  the  rheostat  handle 
for  regulating  the  field  current.  At 
the  right  of  this  is  the  double-pole 
knife  switch  with  auxiliary  con- 
tacts for  breaking  the  generator 
field  circuit.  At  the  left  of  the 
rheostat  is  the  synchronizing  plug 
for  connecting  the  synchronizing 
transformers  to  the  bus-bars,  and 
above  the  synchronizing  plug  is  the 
synchronizing  lamp,  which  is  on  the 
secondary  of  the  synchronizing 
transformer.  In  the  middle  above 
the  rheostat  handle  is  a  polyphase 
recording  wattmeter,  which  records 
the  output  of  the  generator  in 
watt-hours.  At  the  top  of  the  panel 
are  an  indicating  wattmeter,  two 
ammeters  and  one  voltmeter.  At  the 
left  of  the  generator  panels  are  the 
two  exciter  panels.  At  the  right  of 
the  generator  panels  are  the  two 
6600-volt  feeder  panels.  Through 
one  of  these  the  high-tension  cur- 
rent passes  for  the  downtown  sub- 
station on  Wash  Street,  and  through  the  other  the  current 
for  the  Brentwood  sub-station.  Each  panel  has  an  am- 
meter in  one  leg  of  the  three-phase  circuit,  and  an  electro- 
static ground  detector.  The  feed  circuit  also  passes 
through  both  a  three-pole,  double-throw  oil  switch,  by 


The  automatic  circuit  breaker  is  tripped  by  a  coil  supplied 
with  direct  current  from  the  exciter.  A  small  transformer 
is  placed  in  series  on  the  feed  circuit.    When  a  short  circuit 


FIG.  7— SWITCHBOARD  OF  WASH  STREET  SUBSTATION 

which  it  can  be  thrown  on  the  upper  or  lower  bus-bars,  and 
through  a  three-pole  oil  circuit  breaker.  The  handle  of 
the  double-throw  switch  is  shown  at  the  left,  and  the  handle 
for  resetting  the  circuit  breaker  at  the  right  on  each  panel. 


FIG.  6.— INTERIOR  OF  WASH  STREET  SUBSTATION 


comes  on  the  feed  lines  the  secondary  of  this  series  trans- 
former actuates  a  solenoid  plunger,  which  closes  the  exciter 
circuit  that  trips  the  circuit  breaker. 

The  circuit  breaker  is  built  on  the  same  principle  as  the 
oil  switch.  The  switches  and  circuit  breakers  are  located 
in  a  set  of  brick  cells  some  distance  back  of 
the  board,  as  seen  in  Fig.  4,  and  a  series  of 
rods  and  bell  crank  levers  connects  them 
with  the  handles  on  the  board.  A  good 
idea  of  the  wiring  behind  the  board  can  be 
obtained  from  Fig.  4.  Plenty  of  room 
must  be  allowed  for  safety  and  convenience 
around  a  high-tension  board  of  this  kind. 
The  series  transformers  and  lightning  ar- 
resters are  on  the  wall  back  of  the  board. 

The  6600-volt  current  for  the  Wash 
Street  sub-station  is  taken  on  three  wires 
carried  on  glass  insulators  on  the  same 
poles  as  the  500-volt  direct-current  lines. 
The  exterior  of  the  Wash  Street  sub-sta- 
tion and  the  high  and  low-tension  wires 
entering  it  are  shown  by  Fig.  5.  This  sub- 
station contains  two  G.  E.  6oo-kw  rotary 
converters.  Each  rotary  has  a  bank  of 
three  250-kw  G.  E.  static  transfomiers  re- 
ducing from  6600  to  350  volts  to  supply  it. 
There  is  also  one  250-kw  static  transformer 
kept  in  reserve  in  the  station,  though  not 
connected  up  or  placed  over  the  air  blast. 
Each  bank  of  transformers  has  its  own  air 
blast  furnished  by  3.6-hp  motors  driving 
Buffalo  Forge  Company  fans.  In  the 
view  of  the  interior  of  the  sub-station,  Fig.  6,  a 
bank  of  transformers  and  its  blower  is  seen  in  the 
background.  The  switchboard  shown  in  Figs.  6  and  7 
has  one  main  panel  at  the  right  for  receiving  the  6600-volt 
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circuit.  This  panel  has  a  double-throw,  three-pole  oil 
switch  for  throwing  the  incoming  current  on  to  either  the 
upper  or  lower  bus-bars,  a  voltmeter  and  an  ammeter. 
There  is  also  a  high-tension  panel  for  each  bank  of  trans- 
formers, shown  at  the  extreme  right  in  Fig.  7.  Each  of 
these  has  a  double-throw,  three-pole  switch  for  connecting 
to  either  set  of  bus-bars  and  a  voltmeter,  ammeter  and 
synchronizing  plug  and  lamps.  The  alternating-current 
ends  of  the  rotary  converters  are  connected  directly  to  the 
low-tension  side  of  the  static  transformers,  the  switching 
being  all  done  on  the  high-tension  side  of  the  transformers 


Tramway  Equipment  of  Dundee 


Since  about  the  middle  of  last  year  the  city  of  Dundee, 
one  of  Scotland's  most  important  cities  outside  of  Glasgow 
and  Edinburgh,  has  been  in  the  enjoyment  of  electric  trac- 
tion, and  a  short  description  with  a  few  illustrations  will 
doubtless  prove  interesting  to  the  reader.  Dundee  is  known 
the  world  over  as  the  home  of  the  jute  trade,  but  in  this 
hustling  city  by  the  sea  there  are  many  other  important  in- 
dustries, and  in  addition  to  its  being  an  important  seaport,  it 
may  be  classed  as  a  manufacturing  city.  Notwithstanding 


VIEWS  OF  THE  DUNDEE  TRAMWAY  SYSTEA\ 


by  means  of  the  switchboard  panels  just  mentioned.  The 
direct-current  ends  of  the  rotaries  are  handled  by  switch- 
board panels  similar  to  generator  panels,  with  the  addition 
of  switches  for  starting  the  rotaries  from  the  direct  current 
on  the  line.  There  are  three  of  the  ordinary  direct-current 
railway  feeder  panels  at  the  left  end  of  the  board.  A  30- 
volt,  950-amp.  reactionary  coil  is  in  the  secondary  circuit 
of  the  transformers.  The  rotaries  have  a  new  ball  device 
for  causing  end  play,  which  is  seen  on  the  bearing  of  the 
rotary  in  Fig.  6. 

The  conditions  on  the  St.  Louis  &  Suburban  are  most 
favorable  to  alternating-current  power  distribution  because 
the  road  extends  over  a  long  territory,  east  and  west. 


this,  however,  Dundee  has  many  beauties,  its  old-fashioned 
streets  and  buildings  proving  quite  attractive  to  the  casual 
visitor.  It  speaks  volumes  for  the  energetic  Dundonians, 
therefore,  to  have  been  among  the  very  first  to  introduce 
electric  traction  in  Scotland,  Aberdeen  only  rivaling  it  in 
this  respect.  The  tramway  system  of  Dundee  is  scarcely  a 
quarter  of  a  century  old,  but  considering  the  natural  diffi- 
culties that  had  to  be  overcome,  the  development  has  been 
fairly  rapid.  The  streets  are  hilly,  narrow  and  crooked, 
and  the  problem  of  satisfying  every  district  which  cried  out 
for  the  service  has  been  far  from  easy.  When  the  Town 
Council  two  years  ago  took  over  the  system  it  was  finally 
decided  to  adopt  electricity,  and  whatever  difference  of 
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opinion  there  may  have  been  as  to  the  new  routes  to  be  Adjoining  are  the  necessary  economizer  house  and  pump 
opened,  it  was  early  agreed  that  electricity  was  to  entirely  room.  The  stack  is  one  of  the  largest  in  Dundee,  being  220 
supersede  steam  and  horse  haulage.  ft.  in  height,  20  ft.  in  diameter  at  the  bottom,  and  121^  ft. 


CENTER  POLE  CONSTRUCTION,  DUNDEE 

It  was  also  early  decided  to  adopt  the  overhead  system 
and  a  uniform  gage,  though  to  do  this  much  old  property 
has  had  to  be  demolished,  streets  widened,  and  new  build- 
ings erected.  From  the  first  ex-Provost  Brownlee,  the 
convener  of  the  tramways  committee,  took  a  very  active 
interest  in  the  work,  and  is  largely  responsible  for  the 
municipalization  of  the  Dundee  tramways, 
the  adoption  of  the  overhead  system,  as 
opposed  by  those  favoring  a  conduit  system, 
and  for  the  broad  manner  in  which  the 
whole  work  has  been  executed,  comprising, 
as  it  does,  many  permanent  improvements 
to  the  city.  Hitherto,  Dundee  has  been  a 
somewhat  congested  city,  but  now  the  su- 
burbs have  been  well  opened  up,  and  the 
congestion  nmch  relieved,  many  being  now 
able  to  live  out  in  the  suburbs  which  could 
not  previously  be  readily  reached. 


SIDE  POLE  CONSTRUCTION,  DUNDEE 

at  the  top.  The  new  engine  house  is  112  ft.  in  length  and 
36  ft.  in  width,  with  a  height  from  the  floor  to  the  attics  of 
40  ft.,  and  is  lined  internally  by  enameled  fire  brick  in  vari- 
ous shades.  "The  old  boiler  eciuipment  of  the  station  con- 
sisted of  four  300-hp  Lancashire  boilers,  and  an  additional 
four  of  500  hp  each  have  been  put  in  by  Messrs.  Cooper  & 


THE  GENERATING  STATION 

The  tramways  department  obtains  its  cur- 
rent for  the  electric  cars  at  present  from 
the  same  generating  station  that  provides 
current  for  lighting  purposes.  A  large  new 
]i!)\ver  house  has,  however,  just  been  com- 
pleted, and  is  being  equipped,  adjoining  the 
electric  light  station,  which  will  virtually 
hereafter  be  one  station  and  under  one  man- 
agement. It  is  in  the  center  of  the  city  and 
is  on  a  piece  of  ground  at  the  corner  of  Dud- 
hope  Crescent  Road  and  Lochee  Road. 

There  are  two  new  boiler  houses — one 
88  ft.  X  61  ft.,  and  the  other  75  ft.  x  61  ft. 
The    larger    one    will    hold    eight    boilers    and  the 
smaller    one    seven.     The    roof    is    strongly  framed 
with  steel   girders  so  as  to  carry  the  cooling  tanks. 


INTERIOR  OF  CAR  HOUSE 


Creig.  The  accommodation,  however,  will  be  suiScient  for 
eleven  other  boilers  of  a  similar  capacity  when  needed. 
This  will  bring  the  total  boiler  capacity  of  the  station  at  the 
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present  time  up  to  3200  hp  for  both  Hghting  and  haulage 
purposes. 

The  new  generating  plant  consists  of  two  Willans-Parker 
combined  units  of  300  kw  capacity,  and  a  large  Willans- 
Parker  unit  of  500  kw.  capacity.  The  engines  are  Willans 
&  Robinson's  high-speed  triple  expansion  engines,  each  set 
having  high,  intermediate  and  low-pressure  cylinders, 
working  on  separate  cranks.  The  two  smaller  sets  are  of 
450  hp  each,  and  the  large  set  of  750  hp.  They  are  coupled 
direct  to  a  Parker  four-pole  dynamo.  The  smaller  sets  run 
at  357  r.  p.  m.,  and  the  larger  one  at  250  r.  p.  m.  The  trac- 
tion generating  plant  thus  has  a  combined  horse  power  of 
1650,  and  has  been  supplied  by  Lowden  Brothers,  Dun- 
dee. Space  is  left  for  five  other  dynamos  and  engines  to 
be  put  in  as  required.  The  engine  house  is  fitted  up  with  a 
traveling  crane,  and  all  the  most  modern  appliances  for 
rapid  and  efficient  working.  The  new  switchboard  has  also 
been  supplied  by  Lowden  Brothers,  and  by  it  will  be  con- 
trolled the  electric  power  to  the  whole  of  the  new  tramways. 

The  car  houses  occupy  an  area  of  over  1500  yards,  and 
the  work  shops  extend  to  about  350  yards. 

The  whole  of  the  overhead  svstem  in  Dundee  has  been 


STANDARD  CAR,  DUNDEE 

carried  out  by  Robert  W.  Blackwell  &  Company,  of  Lon- 
don, and  span  wire,  side  pole,  and  center-pole  construction 
has  been  adopted  wherever  advisable.  Now  that  the  elec- 
trical standards  are  in  position,  and  the  public  eye  has  be- 
come habituated  to  their  appearance,  one  hears  less  talk 
about  the  offense  given  to  esthetic  taste  by  the  introduction 
into  Dundee  of  the  overhead  system  of  electric  haulage. 

Several  of  the  illustrations  show  the  various  types  of  con- 
struction, and  it  must  be  admitted  that  the  work  in  certain 
of  the  streets,  such  as  the  Nethergate,  where  the  center-pole 
construction  has  been  adopted,  with  arc  lights  on  the  top  of 
the  poles,  looks  particularly  well.  In  design  and  structure 
the  poles  and  brackets  are,  neat  and  of  a  strength  far  in  ex- 
cess of  requirements.  The  feeder  wires  are  all  underground 
and  section  pillars  are  provided  at  stated  intervals,  so  as  to 
minimize  the  area  affected  by  any  possible  breakdown  in 
the  overhead  work,  and  guard  wires  have  also  been  erected. 

The  permanent  way  has  all  been  supplied  by  Dick,  Kerr 
&  Company,  of  London,  and  consists  of  steel  girder-rails 
laid  in  a  concrete  bed,  and  paved  between  with  granite  sets, 
all  joints  being  carefully  bonded  and  the  rails  cross-bonded. 
The  crossing  points  were  also  supplied  by  this  firm. 

ELECTRIC  CARS  AND  EQUIPMENT 

All  of  the  electric  cars,  of  which  there  are  about  fifty 
now  in  service,  have  been  built  by  the  Electric  Railway  & 


Tramway  Carriage  Works,  of  Preston,  equipped  with  mo- 
tors of  the  English  Electric  Manufacturing  Company,  of 
Preston,  and  supplied  by  Dick,  Kerr  &  Company.  They  are 
all  of  the  double-decked  type,  but  some  are  mounted  on 
single  Brill  trucks,  giving  accommodation  for  forty-three 
passengers,  and  some  on  Brill  bogie  trucks,  giving  accom- 
modation for  fifty-seven  passengers.  They  are  of  hand- 
some design,  having  lofty  ceilings,  some  being  finished  in 
millboard,  picked  out  in  gold,  some  in  quartered  oak,  and 
some  in  cherry. 

Reference  has  already  been  made  to  ex-Provost  Brown- 
lee,  who  has  done  magnificent  work  in  forwarding  the  in- 
terests of  the  tramways,  but  the  actual  management  of  the 
tramways  is  in  the  hands  of  Peter  Fisher,  to  whom  we  are 
indebted  for  much  of  the  information  and  the  illustra- 
tions used  in  this  article.  Mr.  Fisher  is  a  native  of  Braco, 
Perthshire,  and  has  had  a  large  amount  of  experience  in 
tiamway  work,  being  for  many  years  permanent  way  su- 
perintendent and  assistant  traffic  superintendent  of  the 
Vale,  of  Clyde  system,  but  has  now  been  in  Dundee  for 
about  seven  years,  and  has  been  very  successful  not  only  in 
developing  the  tramways  but  in  making  them  work  success- 
fully and  smoothly  and  with  general  satisfaction.  As  has 
already  been  stated,  the  power  house  in  Dundee  does  not 
come  under  the  tramway  department,  but  is  in  the  elec- 
tricity department,  and  the  sole  responsibility  of  the  power 
house  rests  with  the  electrical  engineer  of  Dundee,  W.  H. 
Tittensor.  Mr.  Tittensor  comes  originally  from  Man- 
chester, but  was  appointed  to  the  position  of  assistant  elec- 
trical engineer  some  eight  or  nine  years  ago,  and  in  1896 
was  promoted  to  the  control  of  the  station.  The  electricity 
department  was  comparatively  a  small  affair  when  Mr. 
Tittensor  first  took  hold  of  it,  until  with  growth  of  electric 
lighting  it  became  a  comparatively  large  station,  and  now 
that  electric  traction  has  been  put  in,  the  station  assumes  a 
position  of  great  importance.  We  are  also  indebted  to  Mr. 
Tittensor  for  some  of  the  information  and  illustrations  con- 
tained in  this  article. 




Kinks  on  the  Sutro  Railroad,  San  Francisco 


The  Sutro  Railroad  of  San  Francisco,  now  owned  by  the 
Sutter  Street  Railroad  and  operated  as  an  extension  of  that 
line,  is  under  the  superintendency  of  J.  Reynolds,  of  the 
Sutter  Street  Railroad,  and  under  the  more  immediate 
charge  of  E.  M.  Van  Frank,  electrician,  who  has  put  in 
use  a  number  of  features  of  interest. 

BLOCK  SIGNALS 

At  a  corner  near  one  of  the  terminals  of  the  road  only 
a  single  track  was  allowed.  Formerly  conductors  had  to 
run  ahead  some  distance  to  see  if  a  car  was  coming  in  the 
opposite  direction,  and  then  signal  the  motorman.  A  block 
signal  has  been  put  in  operation,  which  goes  to  danger 
whenever  a  car  enters  the  single  track,  and  returns  to 
safety  when  a  car  leaves  the  'single  track.  This  signal  was 
home-made,  and  seems  to  possess  many  good  points.  It 
is  operated  by  the  momentary  contact  of  the  trolley  wheel 
on  a  clip  18  ins.  long,  placed  alongside  the  trolley  wire. 
The  trolley  wheel  touching  both  the  trolley  wire  and  clip 
at  the  same  time  makes  a  contact  which  energizes  a 
magnet  in  the  signal  box  long  enough  to  throw  the  signal. 
The  contact  clip  is  fastened  directly  to  the  ear  of  the  trolley- 
wire  hanger,  and  the  span  wire  is  used  to  conduct  the 
signal  current.  This  is  much  simpler  than  insulating  the 
clip  and  running  a  signal  wire  out  to  it  alongside  the  span 
wire,  as  is  sometimes  done.  The  signal  proper  is  worked 
by  an  ingeniously  arranged  electromagnet  of  the  dimen- 
sions shown  in  Fig.  i.  It  is,  in  reality,  a  double  magnet, 
one  coil  of  which  acts  to  throw  the  signal  one  way,  and 
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the  other  to  throw  it  the  opposite  direction.  When  cur- 
rent is  sent  through  the  right-hand  coil  the  upper  end  of 
the  armature  is  attracted  to  the  right  (the  lower  end  being 
pivoted),  and  the  signal  is  turned  through  a  rack  and 
pinion  movement.  When  current  is  sent  through  the  left- 
hand  coil  the  armature  is  attracted  to  the  left.  Both  coils 
being  connected  so  as  to  make  their  upper  ends  of  the 
same  polarity,  the  tendency  each  time 
is  to  demagnetize  the  armature  of 
what  little  residual  magnetism  may 
have  remained  in  it  from  the  previous 
moment.  On  the  same  shaft  as  the 
pinion  which  works  the  signal  is  a 
commutating  device,  which  changes 
the  connections  each  time  the  signal 
makes  a  movement,  so  that  the  current 
will  traverse  the  opposite  coil  the  next 
time  the  trolley  makes  a  contact  at  a 
clip.  As  the  inertia  of  the  signal  is 
rather  great,  and  as  the  contact  made 
by  the  trolley  wheel  on  the  clip  is  of 
short  duration,  the  pinion  is  not 
rigidly  fastened  to  the  signal  shaft, 
but  is  connected  through  the  medium 
of  a  spiral  spring.  The  armature, 
therefore,  moves  easily  at  first.  As  the 
spring  tightens  it  gets  more  into  range 
of  the  magnetic  field,  and  the  pull  be- 
comes stronger.  The  armature,  con- 
sequently, moves  rapidly  over  against  the  pole,  where 
it  is  held  by  residual  magnetism,  even  after  the 
trolley-wheel  contact  has  ceased.  The  spring  draws  the 
signal  along  behind  at  a  somewhat  slower  rate.  The  con- 
nection-changing device  consists  of  three  contact  rings  on 
the  shaft  insulated  by  hard  fibre,  on  which  the  copper 
brushes  bear. 

STOPPING  GENERATOR  SPARKING 

In  the  power  house  of  this  company  is  a  G.  E.  360-amp., 
550-volt  multipolar  generator,  direct-connected  to  its  en- 
gine and  running  200  r.  p.  m.  Much  trouble  was  expe- 
rienced with  this  machine  from  sparking,  until  sheet-iron 
bridges,  3-32  in.  thick,  were  put  between  pole  tips.  The 
brushes  were  also  reduced  in  thickness  from  f  in.  to  i  in. 


dirt  around  the  bottom  of  the  pole  is  removed.  Then  a 
box  of  2-in.  plank,  10  ft.  long,  is  put  around  the  pole  to 
supply  the  strength  taken  away  by  the  rotting  of  the  pole. 
At  the  top  the  plank  box  is  neatly  beveled  ofif.  The  planks 
are  painted  with  tar  and  asphaltum.  The  plank  costs  only 
about  one-third  what  a  pole  would  and  costs  less  to  place. 
Where  square  poles  are  used  the  plan  is  a  considerable 


FIG.  2.— SPRING  FROG  AT  CROSSING  OF  STEAM  AND  ELECTRIC 

RAILWAY 


The  bridges  make  no  apparent  difference  in  the  field  ex- 
citation required. 

FEED  PUMP  REGULATION 

The  power  house  used  condensing  water  from  the  ocean, 
and  consequently  has  closed  coil  condensers  and  returns  all 
condensing  water  to  a  heater.  The  boiler  feed  pumps 
are  regulated  by  a  float  in  the  heater. 

REPAIRING  ROTTED  POLES 

A  scheme  for  obtaining  double  life  out  of  square  sawed 
redwood  poles  employed  in  a  number  of  places  in  Cali- 
fornia is  used  on  this  road.  Instead  of  renewing  a  pole  at 
an  expense  of  over  $8  for  the  pole  (to  which  the  expense 
of  loosening  up  the  span  wires  must  be  added),  a  tem- 
porary guy  is  put  up  to  take  the  strain  off  the  pole,  and  the 


FIG.  I.— SECTIONS  OF  ELECTRO  MAGNET  USED  IN  OPERATING  BLOCK  SIGNAL  SYSTEM 


saving  over  renewing  poles  whenever  they  rot  off  at  the 
butts. 

WIRE  SPLICE 

A  very  simple  scheme  for  splicing  No.  0000  wire  has 
been  used.  It  is  so  effective  and  easily  worked,  it  is  strange 
it  has  not  been  more  commonly  employed.  A  brass  tube 
^  in.  inside  diameter,  with  walls  5-64  in.  thick,  is  slipped 
over  the  two  ends  of  the  wire  for  a  sleeve  and  upset  in  four 
places  by  placing  a  -J-in.  round  iron  transversely  across 
the  tube  and  hitting  with  a  heavy  hammer.  A  joint  made 
this  way  is  stronger  than  the  wire,  though  at  first  thought 
it  would  seem  to  be  an  uncertain  kind  of  a  job.  For  the 
sake  of  conductivity,  the  sleeve  is  usually  soldered  through 
four  holes  in  the  sleeve. 

LIGHTS  IN  CARS 

The  regular  California  type  of  car,  closed  in  the  middle 
and  open  at  both  ends,  is  run  on  the  Sutro  Railroad.  In 
the  closed  part  of  the  car  five  i6-cp,  lOO-volt  lamps  are 
put  in  series.  The  open  parts  are  wired  so  that  there  are 
always  two  i6-cp,  loo-volt  lamps  on  the  rear,  one  i6-cp, 
lOO-volt  on  the  front,  and  a  220-volt,  32-cp  in  the  head- 
light in  series. 

NOVEL  SPRING  FROG 

At  one  point  on  the  road  a  narrow-gage  steam  road 
runs  along  the  same  roadbed,  and  uses  one  of  the  electric 
road's  rails.  At  the  point  where  the  steam  road  leaves 
the  electric  road  a  spring  frog,  as  shown  in  Fig.  2,  is  laid. 
The  bent  rail.  A,  is  held  firmly  against  the  narrow-gage  rail 
by  a  spring.  A  flangeway,  B,  just  deep  enough  for  the 
electric  car  wheels,  but  not  deep  enough  for  the  steam  car 
wheels,  is  cut  across  A  and  the  narrow-gage  rail.  When 
a  steam  train  passes  its  deep  flanges  force  the  swiveling 
rail  A  back  to  allow  the  flanges  to  pass.  The  success  of 
the  frog  depends,  of  course,  on  the  steam-car  wheel  flanges 
being  deeper  than  the  electric.  Otherwise  the  steam 
flanges  would  catch  in  the  flangeway  of  the  electric. 


A  bill  to  prevent  passengers  standing  in  open  cars  is  be- 
ing agitated  in  New  York. 
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The  Storage  Battery  in  Railway  Power  Station  Service 


BY  LAMAR  LYNDON 


The  application  of  storage  batteries  to  generating  and 
distributing  systems  which  are  subject  to  varying  or  fluc- 
tuating loads — and  only  under  such  conditions  is  their  use 
advisable — may  be  (i)  as  a  reserve  for  power  storage,  the 
function  of  the  battery  being  to  absorb  energy  during 
periods  of  light  load  and  discharge  on  the  "peaks,"  thus 
equalizing  the  load  on  the  station  and  bringing  up  the 
efficiency  of  the  generating  apparatus;  (2)  as  a  regulator 
on  the  station  load  to  absorb,  or  compensate  for,  rapid 
lluctuations  of  current  demand  and  maintain  a  constant 
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FIG.  I.— LOAD  DIAGRAM  FROM  TYPICAL  LARGE  STATION 


voltage;  (3)  as  a  regulator  on  a  long  feeder-supplying  re- 
ceiving apparatus,  which  draws  varying  amounts  of  cur- 
rent from  the  system,  and  to  compensate  for  the  changes 
of  voltage  due  to  changes  of  drop,  maintaining  at  all  times 
a  uniform  voltage  at  the  terminals  of  the  receiver,  or  (4) 
a  combination  of  any  or  all  the  three  functions  named. 

It  is  the  purpose  of  this  article  to  discuss  these  various 
applications  with  a  view  to  af¥ording  definite  data  for  de- 
termining the  sizes  of  battery  and  booster  necessary  to 
cover  requirements  under  given  conditions. 

POWER  STORAGE 

On  large  railway  systems  the  momentary  fluctuations 
due  to  grades  or  starting,  while  small,  as  compared  with 
station  output,  are  quite  appreciable,  and  effect  both  the 
station  econom.y  and  strains  on  the  operating  machinery. 
These  systems  will  also  have  peaks  that  rise  far  above  the 
normal  or  average  load,  and  when  these  are  of  short  dura- 
tion, a  battery  can  usually  carry  them  more  economically 
than  a  generating  equipment  of  a  like  capacity,  which  will 
only  be  in  use  a  short  time  each  day. 

As  an  example,  the  load  curve  shown  in  Fig.  i  is  taken 
which  represents  the  load  on  a  large  system  in  an  Eastern 
State.  The  minimum  load  is  800  amps.,  maximum  11,600 
amps.,  and  average  5740  amps. 


Plrst  is  the  determination  of  the  size  of  the  battery.  The 
cost  of  a  battery  with  its  booster  on  a  basis  of  one  and  one- 
quarter  hour  discharge  approximates  that  of  equivalent 
generating  equipment.  In  Fig.  i  any  area  taken  is,  to 
proper  scale,  equal  to  the  amp.-hours  necessary  to  supply 
the  current  demand  during  the  time  considered,  and  by 
means  of  a  planimeter  the  amp.-hours  for  any  condition 
of  load  during  a  given  time  can  be  determined. 

The  ideal  condition  for  station  efficiency  would  be  to 
have  the  generating  equipment  sufficient  only  to  supply 
the  average  demand,  the  battery  being  large  enough  to 
care  for  all  variations  therefrom.  In  the  case  under  con- 
sideration this  would  require  a  battery  of  about  24,000 
amp.-hours'  capacity,  and  it  would  discharge  continuously 
for  fourteen  hours.  This  would,  of  course, 
be  out  of  the  question  commercially. 

In  arriving  at  the  proper  size  of  battery 
there  are  so  many  inter-dependent  variables 
involved,  that  a  satisfactory  mathematical 
formula  is  impossible,  and  the  compution 
is  always  one  of  trial  and  error ;  that  is, 
different  sizes  of  battery  are  assumed  and 
the  commercial  value  of  each,  as  related  to 
the  system  under  consideration,  is  deter- 
mined, the  one  best  suited  being  adopted. 
To  facilitate  these  calculations,  Figs.  2  and 
3  arc  herewith  given.  The  curve  in  Fig.  2 
shows  coal  consumed  per  100  kw-hours 
under  various  percentages  of  load,  and  the 
cost  thereof  at  $3  per  ton.  A  station  operat- 
ing compound-condensing  units  of  not  less 
than  500  hp  each  is  assumed. 

Curve  I.  in  Fig.  3  shows  the  variation  in 
amp. -hour  capacity  of  a  battery  with  vary- 
ing rates  of  discharge  ;  curve  II.  shows  am- 
peres delivered  continuously  at  varying  dis- 
charge rates ;  curve  III.  shows  cost  per 
kilowatt  at  varying  discharge  rates,  and 
curve  IV.  shows  variation  in  cost  per  amp.- 
hour  at  different  discharge  rates,  the  eight- 
hour  rate  being  taken  as  100  per  cent. 

Curve  I.  shows  that  the  amp. -hour  capac- 
ity of  a  battery  is  a  function  of  its  discharge 
rate.  In  order  to  fix  some  definite  basis 
for  calculations,  the  discharges  will  all  be 
referred  to  the  three-hour  rate.  A  more  rapid  discharge 
depletes  the  battery  a  greater  amount  than  amperes  X 
time,  if  referred  to  the  three-hour  rate.  From  curve  I. 
the  following  table  is  computed: 

Discharge  rate  K 

3  hours    1. 00 

2  1-2  hours    1.07 


2  1-3 
2 

I  2-3 
I  1-2 

I  1-3 
I 


I. II 
i-iS 

I-2S 

1.30 
1.36 
1.50 


To  refer  any  discharge  to  the  three-hour  rate,  the 
product  of  time  X  amperes  must  be  multiplied  by  K  for 
the  actual  depletion  of  the  charge  in  amp.-hours,  K  being 
taken  to  correspond  with  the  rate  at  which  the  discharge 
is  effected.  The  discharge  at  any  time  should  not  exceed 
the  one-hour  rate. 

The  cost  of  battery  erected,  exclusive  of  booster,  is  taken 
as  $146  per  kilowatt  on  a  three-hour  rating,  or  $73  at  one 
hour,  and  that  of  generating  equipment  as  $80  per  kilowatt. 

In  a  case  of  a  peak  like  that  at  "A"  (Fig.  i)  the  deple- 
tion of  battery  can  be  found  with  sufficient  accuracy  by 
dividing  the  area  which  is  enclosed  by  the  portion  of  the 
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load  curve  on  which  discharge  takes  place,  by  the  time 
elapsing"  between  the  beginning  and  end  of  discharge;  the 
quotient  being  the  average  rate  of  discharge.  From  this 
K  can  be  determined,  and  with  the  proper  correction  by 
this  factor,  the  depletion  referred  to  the  three-hour  rate  is 
found. 

In  the  case  of  a  peak,  such  as  "B"  (Fig.  1),  tliis  method 
would  give  a  result  too  small,  and,  in  order  to  get  the 
actual  amp.-hours,  referred  tO'  a  given  basis,  it  is  necessary 
to  divide  the  peak  into  a  number  of  smaller  vertical  di- 
visions. The  area  of  each  of  these  is  then  taken  and 
divided  by  the  time  over  which  the  discharge  extends,  and 
reduced  by  the  factor  K  to  the  equivalent  three-hour  rate. 
The  summation  of  these  gives  the  amp.-hour  capacity  of 
battery  required  on  a  three-hour  rating. 

The  capacity  of  battery  will  first  be  assumed  as  sufficient 
to  cover  the  peak  m  0  g  t,  with  a  maximum  discharge  of 
4100  amps.  This  requires  a  battery  of  4100  X  i-5  =  6150 
amp.-hours  at  three-hour  rate,  or  2050  amps,  normal  dis- 
charge rate.  With  the  peak  divided  into  twenty-minute 
sub-divisions,  the  following  results  are  obtained: 


Discharge 

Amo.  hrs. 

Time 

Duration 

Amp.  hours 

rate 

K 

X  K 

4:35  to  5:00.. 

. .  25  min. 

213 

I.O 

213 

5:00  to  5:20. . 

. .  20  " 

373 

1,088 

I.O 

373 

5:20  to  5:40. . 

. .  20  " 

692 

2,076 

1.0 

692 

5:40  to  6:00. . 

. .  20  " 

1,166 

3498 

1.3 

1.S16 

6:00  to  6:30. . 

.  .  30  " 

2,050 

4,100 

1-5 

3.075 

6:30  to  6:55.. 

..25  " 

746 

1,790 

I.O 

746 

6,6is 

The  summation  of  the  last  column  in  the  table  shows 
6615  amp.-hour  capacity  required  at  three-hour  rating. 
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FIG.  3.  — DISCHARGE  CURVES  UNDER  VARIOUS  CONDITIONS 

As  this  is  about  10  per  cent  greater  than  capacity  assumed, 
the  battery  will  have  to  be  increased  somewhat  or  the  gen- 
erators required  to  work  a  short  time  at  a  small  overload 
from  6  p.  m.  to  7  p.  m.  of  600  amps.,  or  about  8  per  cent. 
The  cost  of  the  battery  installed  will  be  about  $160,600. 

Where  accumulators  are  used  for  storage  of  power 
principally,  and  regulation  is  a  secondary  consideration, 
the  compound  booster  is  the  type  best  adapted  for  the 
work.*  This  machine  is  an  ordinary  compound-wound 
dynamo  in  which  the  shitnt  field  produces  an  e.  m.  f.  to 
compensate  for  variations  in  battery  e.  m.  f.,  and  the 
compound  winding  produces  an  e.  m.  f.,  which  is  pro- 
portional to  the  current  flowing,  and  equal  to  the  drop  due 
to  resistance  of  the  battery  circuit.  This  includes  the 
  '  '^iH 

•  Lyndon  "Storage  Ualtcry  AnxMinrics,"  Eleclrical  World,  June  8,  t!)01. 


internal  resistance  of  the  battery  and  the  resistance  of  the 
series-field  and  armature  of  the  booster. 

If  the  current  is  discharging  from  the  battery,  the  series 
field  induces  an  e.  ni.  f.  in  such  a  direction  as  to  assist  the 
discharge  by  an  amount  equal  to  the  drop.  If  the  battery 
is  receiving  charge,  the  current  passes  through  the  series 
coils  in  an  opposite  direction,  and  produces  an  e.  m.  f.,  as- 
sisting the  charging  e.  m.  f.  Briefly,  the  series  winding 
causes  the  battery  to  act  as  if  it  had  no  internal  resistance. 
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FIG.  2.— COAL  CONSUMPTION  UNDER  VARIOUS  PERCENTAGES 
OF  LOAD 

The  shunt  field  is  connected  to  a  reversing  rheostat  so  that 
it  may  be  made  to  produce  an  e.  m.  f.  varying  from  zero 
to  maximum  in  either  direction.  The  booster  voltage  is 
always  the  resultant  of  the  two  windings,  which  may  act 
to  assist  or  oppose  each  other. 

The  maximum  voltage  of  battery — on  open  circuit — will 
be  about  2.3  and  its  minimum  1.9  per  cell.  The  working 
voltage  is  taken  as  2.05  volts,  which  gives  about  550  volts 
for  270  cells  normal,  with  a  maximum  of  621  volts  and  a 
minimum  of  513,  or  a  range  of  109  volts.  As  the  field 
may  be  reversed,  one-half  of  this  range,  or  55  volts,  should 
be  sufificient  for  the  maximum  voltage  of  the  shunt  coil. 
This  is  increased  somewhat  to  take  care  of  extraordinary 
conditions,  70  volts  being  usual  on  railway  boosters.  The 
series  winding  is  capable  of  giving  approximately  30  volts 
as  a  maximum,  though  this  varies  with  conditions. 

The  booster  is  connected  in  series  with  the  battery,  and 
the  two  connected  across  the  line.  Normally  the  shunt 
voltage  is  very  small  or  zero,  and  the  battery  and  booster 
foat  across  the  line.  A  heavy  current  demand  will  start 
the  discharge  and  the  series  winding  then  assists  the  flow. 
The  reverse  operation  takes  place  when  the  external  load 
becomes  light. 

As  the  battery  voltage  rises  from  charge,  or  decreases 
because  of  discharge,  the  rheostat  in  the  shunt  field  is  ad- 
justed by  hand  so  that  booster  shunt  voltage,  plus  battery 
voltage,  equals  line  voltage  at  normal  load.  The  booster 
shunt  voltage  may  be  positive  or  negative  according  as  it 
assists  or  opposes  the  battery  e.  m.  f. 

The  series  coils  and  armature  windings  mtist  be  of  suffi- 
cient carrying  capacity  to  admit  the  maximum  current 
flow  to  or  from  battery.  In  the  case  under  consideration 
this  is  seen  to  be  4100  amps.,  and  to  last  about  forty  min- 
utes. The  continuous  carrying  capacity  should,  therefore, 
be  about  300  amps.;  consequently  the  booster  is  a  300-kw 
machine. 

The  motor  to  drive  the  booster  will  not  be  so  large  as 
the  latter,  as  the  maximum  volts  and  amperes  do  not  occur 
at  the  same  instant.  An  allowance  of  i  hp  per  kilowatt  of 
booster  is  ample.  This  makes  the  value  of  the  motor  and 
booster  installed  about  $to,ooo.  The  total  cost  of  battery 
and  booster  equipment  in.stalled  will  be  $170,600.  This 
displaces  2200  kw  of  generating  machinery,  which,  at  $80, 
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represents  a  cost  of  $176,000,  or  a  saving  of  $5,400  is 
effected  by  installing  the  battery. 

Next  come  the  comparative  operating  costs  of  the  sta- 
tion, with  and  without  batteries.  Consider  the  station 
equipped  with  seven  units  of  1500-amp.  capacity  each  and 
one  of  1000  amp.  capacity  operating  without  a  battery.  ■ 
From  9  a.  m.  to  4:40  p.  m.  there  will  be  five  1500-amp. 
units  in  service,  supplying  an  average  of  93  per  cent  of 
normal  load,  and  delivering  within  this  time  29,411  kw- 
hours.  At  4:40  p.  m.  the  looo-amp.  machine  is  started 
up.  At  5  p.  m.  and  5:30  p.  m.  two  remaining  1500-amp. 
machines  come  on.  At  6:40  p.  m.  one  1500-amp.  machine; 
at  7  p.  m.  another,  and  the  lOOO-amp.  machines  are  shut 
down.  The  average  load  factor  for  the  two  hours  and 
twenty  minutes  is  89  per  cent,  and  12,450  kw-hours  are 
delivered.  During  the  next  two  hours  the  machines  in 
service  deliver  7425  kw-hours,  operating  at  90  per  cent  of 
normal  load.  At  8:50  p.  m.  another  1500-amp.  unit  is 
shut  down,  and  four  machines  deliver  5740  kw-hours  at  80 
per  cent  load  between  that  time  and  11  o'clock. 

At  II  p.  m.  another  machine  is  cut  out  and  three  then 
operate  at  87  per  cent  load  up  to  12  o'clock,  delivering 
in  this  time  2145  kw-hours.  Two  machines  carry  the 
load  until  1:20  a.  m.  Load  factor  83  per  cent  =  1815; 
1:20  a.  m.  to  1:40  a.  m.,  generating  amperage  =  1500; 
1:40  a.  m.  to  5:20  a.  m.,  generating  amperage  =  1000; 
load  factor  i  :20  a.  m.  to  5:20  a.  m.,  86  per  cent;  kw-hours 
-  2000. 

5 :20  a.  m.  to  5 140  a.  m.  generating  amperage  =  3000 
5:40         to  6:00  "  "  =4500 

6:00         to  6:30  "  "  =6000 

Average  load  factor   =  70  per  cent 

Kw-hours   =2120 

6:30  a.  m.  to  9  a.  m.  generating  amperage    =  9000 

Load  factor  (omitting  overload)   =92  per  cent 

Kw-hours   =  12,490 

Following  is  a  tabulated  statement  of  kw-hours,  percent- 
age of  load  and  cost  of  fuel  for  station  operating  without 
battery : 

Per  cent     Cost  of  fuel  per         Total  cost 
Kw  hours  of  full  load     100  kw-hours  of  fuel 

29.411    93  $0.4575  $134-55 

12,450    89  .461  57.39 

7,425    90  .459  34  08 

5.720    80  .475  27.17 

2,153    87  .463  9.97 

1.815    83  .47  8.SS 

2,000    86  .462  9.24 

2,120    70  .505  10.70 

12,490    92  .4576  57- 19 

It  is  to  be  noted  that  these  load  factors  are  high,  as  the 
sizes  of  station  units  are  almost  ideal  in  their  division  to 
meet  the  load  requirements,  and  at  the  same  time  have  all 
of  them  but  one  identical.  It  is  scarcely  possible  that  the 
machines  would  be  handled  in  the  station  as  closely  to 
the  load  curve  as  has  been  mapped  out  on  paper.  The 
actual  load  factors  realized  would  undoubtedly  be  lower 
than  as  computed,  and  the  fuel  consumption  greater.  With 
the  battery  in  service  the  loads  on  generating  equipment 
will  be  as  follows: 


6:40  a.  m. 

to 

8:50  p.  m 

. .  .  7,500  amps. 

=  106,250  amp. -hours 

8:50 

to 

12:00 

•  ■  ■  4.500  '■ 

=     14,250  " 

12:00 

to 

2:30  a.  m,  . , 

.  .  3,000 

=      7.500  " 

2:30 

to 

5 :40 

. .  .  1,500  " 

=      4,750  " 

5:40 

to 

6:00 

. .  .  3,000 

6:00 

to 

6:20 

• .  .  4,500 

=      4.500  " 

6:20 

to 

6:40 

6,000 

Total   137,250  " 

This  gives  75,487  kw-hours,  against  75,584,  as  found  in 
the  previous  calculation — a  difference  of  97  kw-hours. 
.Assuming  that  the  kw-hours  are  75,584,  the  cost  of  fuel 


per  diem  at  .0045  per  kw-hour  would  be  $340.12.  The 
cost  of  fuel  without  battery  was  found  to  be  $348.72.  The 
difference  between  these  two,  or  $8.72,  represents  the  sav- 
ing made  by  the  battery  daily,  which  is  $3,182.80  per 
annum. 

It  will  be  noted  that  the  efficiency  of  the  battery  is  not 
taken  into  account.  This  is  because  under  the  conditions 
given  where  the  battery  output  is  small  as  compared  with 
station  output,  the  losses  due  to  warming  up  and  starting 
large  machines  and  the  variation  of  the  demand  on  the 
boilers  will  practically  counterbalance  the  losses  due  to 
battery  and  booster  efficiency.  A  further  advantage  of 
the  battery  is  the  continuous  regulation  that  it  affords, 
absorbing  all  its  fluctuations  due  to  sudden  changes  of 
load,  which  last  for  a  few  seconds  only.  The  engines  and 
generators  are  relieved  of  the  excessive  strains  and  shocks 
which  attend  these  fluctuations. 

The  actual  saving  in  fuel  affected  by  the  battery  will  be 
much  greater  than  the  amount  calculated,  as  the  deviation 
of  generator  capacity  from  load  curve  will  be  more,  in 
practice,  than  the  theoretical  herein  assumed;  and  the  load 
factors  will,  therefore,  be  reduced  below  the  figures  given. 

As  all  well  made  generating  equipments  will  carry  from 
25  to  30  per  cent  overload  continuously,  and  even  greater 
for  a  short  time,  a  battery  as  large  as  the  one  calculated 
is  not  necessary  if  the  load  curve  on  which  the  computa- 
tions are  based  shows  the  maximum  peak  to  which  the 
station  is  subject. 

By  adjustment  of  the  rheostat  in  the  booster  shunt  field, 
the  generator  can  be  made  to  take  an  overload,  beginning 
at  5  p.  m.  and  rising  until  the  maximum  load  is  reached 
at  5:50.  Allowing  an  overload  at  15  per  cent,  the  total 
generator  load  would  be  7500  -\-  1$  per  cent  =  8625  amps. 
The  maximum  battery  discharge  then  will  be  2975  amps. 
If  this  be  the  hour  rate,  a  battery  of  about  4500  amp-hours 
referred  to  three-hour  rate,  will  be  required.  Trial  cal- 
culations show,  however,  that  this  battery  would  be  too 
small  to  carry  the  peak  at  "B"  when  corrected  by  factor 
"K."  for  rapid  discharges.  Therefore  it  would  be  neces- 
sary to  increase  the  length  of  time  at  which  the  generators 
work  at  overload  or  increase  the  size  of  the  battery. 

The  proper  size  is  found  to  be  4800  amp.-hours  at  three- 
hour  rate.  Cost  is  $125,840,  and  motor-driven  booster 
will  cost  about  $8,000,  installed,  making  total  cost  of  equip- 
ment $133,840.  It  displaces  1636  kw  of  apparatus,  which, 
at  $80,  would  cost  $130,880,  showing  a  saving  in  favor 
of  the  generating  equipment  of  $2,960.  The  annual  sav- 
ing effected  by  the  battery  will,  however,  be  about  $2,500 
per  annum,  so  that  the  extra  amount  required  to  install 
the  battery  would  be  well  invested. 

The  foregoing  applies,  of  course,  to  new  stations  in 
which  it  is  possible  to  select  sizes  of  generators  and  bat- 
teries that  will  best  suit  the  requirements.  The  case  is 
somewhat  different  in  existing  stations  where  the  generat- 
ing equipment  is  of  sufficient  size  to  handle  the  peak. 

By  computing  the  probable  fuel  consumption  with  some 
of  the  smaller  and  more  inefficient  machines  cut  out  and 
held  only  as  reserves,  the  other  running  always  on  normal 
load,  and  comparing  with  the  actual  consumption,  the 
saving  that  would  be  effected  by  a  battery  can  be  arrived  at. 
Usually,  however,  the  matter  of  installation  of  accumu- 
lators is  not  taken  up  until  the  load  becomes  excessive,  as 
compared  with  the  station  capacity,  and  the  case  becomes 
practically  the  same  as  that  of  a  new  station. 

REGULATION 

In  power  stations  where  the  number  of  cars  run  is  small, 
the  sudden  fluctuations  of  load  may  be  great  as  compared 
with  the  station  output.    In  such  instances  the  generating 


July  6,  1901.] 


STREET  RAILWAY  JOURNAL. 


21 


equipment  works  at  a  low  efficiency,  and  the  machinery 
is  strained  by  reason  of  the  sudden  applications  of  load. 
With  rotary  converters  the  tendency  to  "hunt"  when  run- 
ning in  parallel  is  diminished  if  operated  in  connection 
with  accumulators. 

In  the  computation  of  size  of  battery  necessary,  the  only 
consideration  is  the  rapidity  with  which  it  can  be  dis- 
charged or  charged.  There  are  instances  where  batteries, 
acting  as  regulators,  are  discharging  as  high  as  the  forty- 
five  minute  rate  for  periods  of  several  minutes,  although 
it  is  seldom  wise  to  exceed  the  one-hour  rate. 

If  the  battery  is  to  be  used  both  as  a  regulator  and  for 
power  storage,  the  capacity  necessary  must  be  computed 
for  each  case  separately,  and  the  larger  one  adopted.  The 
booster  best  adapted  for  regulation  is  the  "constant"  cur- 
rent. There  are  two  types  of  this  machine.  One  is  dif- 
ferentially wound  and  generates  an  e.  m.  f.  inversely  pro- 
portional to  the  load  passing  through  the  armature.  The 
other  is  so  compounded  that  it  varies  its  speed  inversely 
as  the  load  through  the  booster  armature,  and  its  e.  m.  f. 
varies  inversely  as  some  exponential  function  of  the  speed, 
nearly  as  if  square ;  small-speed  variations,  therefore,  pro- 
duce large  changes  in  e.  m.  f. 

The  constant  current  booster  is  placed  in  series  between 
the  main  dynamo  and  the  power  bus-bars,  making  the 
voltage  between  the  bus-bars  greater  than  that  of  the 
dynamo  by  an  amount  equal  to  the  e.  m.  f.  added  by  the 
booster. 

Any  increase  in  external  load  is  followed  by  a  slight 
increase  in  current  through  the  booster,  which  lowers  at  its 
e.  m.  f.  This  reduces  the  e.  m.  f.  at  the  power  bus-bars 
and  the  battery,  which  is  connected  in  parallel  with  the 
bus-bars,  discharges.  When  the  external  load  falls  below 
the  normal  generator  current,  the  voltage  of  the  booster 
automatically  increases  and  the  battery  is  charged. 

In  practice  the  variation  of  dynamo  current  above  or 
below  normal  load  will  not  vary  over  10  per  cent,  with  a 
variation  of  external  load  from  zero  to  three  times  the 
normal.  In  cases  where  the  battery  both  regulates  and 
af¥ords  power  storage,  either  the  constant  current  or  the 
dififerential  booster  is  applicable.* 

The  differential  booster  consists  of  a  shunt  dynamo  with 
two  series  windings,  which  latter  act  together  and  oppose 
the  shunt.  The  shunt  coil  produces  an  e.  m.  f.  tending 
to  charge  the  battery,  while  the  opposing  e.  m.  f.  of  the 
series  windings  tends  to  discharge  it.  One  series  winding 
i^  connected  to  take  the  total  external  current,  which  is 
the  sum  of  the  battery  and  generator  currents. 

The  other  series  winding  carries  the  generator  current 
only,  being  between  the  generator  and  booster  armature, 
v.'hile  the  first  series  coil  is  between  the  booster  armature 
and  the  external  load.  The  two  series  coils  are  in  series 
with  each  other,  the  lead  to  booster  armature  being  taken 
out  at  their  junction. 

The  armature  is  in  series  with  the  battery,  which,  with 
the  booster,  is  placed  across  the  line.  In  computing  the 
required  discharges  from  a  battery  which  is  to  act  as  a 
regulator,  calculations  of  the  amount,  and  duration  of 
changes,  can  seldom  be  made  with  accuracy,  though  a  fair 
approximation  may  be  arrived  at  with  sufficient  data. 
Generally,  however,  it  will  be  found  better  and  safer  to 
examine  the  conditions  that  govern  some  existing  plant 
similar  to  the  one  in  which  the  battery  is  to  be  installed. 

A  properly  designed  battery  and  booster  system  will 
keep  the  load  on  the  station  constant  whatever  the  fluctu- 
ations of  external  load  may  be,  relieves  the  generating 

•  For  complete  description  of  these  boosters  and  analytical  discussion  see 
Lyndon  on  "Storage  Battery  Auxiliaries,"  Electrical  World  and  Engineer, 
June  8,  15,  22  and  29,  1901. 


equipment  of  all  strains  and  shocks  due  to  load  changes, 
and  maintain  a  constant  voltage  on  the  dynamo  bus-bars 
— which  are  separated  from  the  power  bus-bars. 

By  the  use  of  these  regulating  systems,  lights  and  vari- 
able power  may  be  supplied  from  the  same  generators 
without  any  "winking"  of  the  lamps;  and  such  systems 
are  now  largely  installed  in  buildings  where  lights  and 
elevators  are  supplied  from  the  same  generators. 

COMPENSATION  FOR  FEEDER  DROP 

One  of  the  most  advantageous  situations  for  a  battery 
i.';  at  the  end  of  a  long  feeder  which  carries  widely  varying 
currents.  The  copper  in  such  a  line  must  be  sufficient 
to  keep  the  drop,  due  to  maximum  current,  within  the 
limits  required  for  satisfactory  service;  and  as  the  maxi- 
mum load  is  generally  of  short  duration,  the  investment 
required  is  excessive,  as  compared  with  the  continuous 
service  given  by  the  feeder. 

Boosters  may  be  used  to  raise  the  voltage  on  the  line, 
but  if  this  boosting  goes  on  for  several  hours,  the  cost  is 
excessive.  A  case  that  came  under  the  writer's  observa- 
tion was  that  of  a  long  feeder  supplying  current  to  a  branch 
of  an  electric  railway  where  a  booster  of  150-kw  capacity 
was  operated  for  six  hours  each  day,  averaging  600  kw- 
liours  daily,  the  total  energy  supplied  by  the  booster  being 
dissipated  in  the  line. 

The  cost  of  energy  per  kw-hour  was  1.2  cents.  This 
booster,  therefore,  cost  $7.20  per  day  to  operate.  Its  cost 
was  about  one-third  that  of  a  battery,  and,  with  the  latter 
in  service,  over  two-thirds  of  the  line  loss  would  have  been 
saved. 

To  determine  the  size  battery  to  install  at  the  end  of  a 
long  feeder,  the  load  curve  of  the  line  should  be  plotted, 
and  the  capacity  of  the  battery  found  by  taking  the  maxi- 
mum discharge  as  the  one-hour  rate.  If  commercially 
feasible,  the  battery  should  have  sufficient  capacity  to  store 
and  deliver  an  amount  of  energy  equal  to  the  difference 
between  the  average  current  and  the  peak  of  maximum 
area,  giving  greatest  battery  draft. 

In  this  case  the  feeder  is  made  of  sufficient  cross  section 
to  transmit  only  the  average  current  at  the  allowable  drop. 
The  number  of  cells  in  series  should  be  such  as  to  give  an 
e.  m.  f.  equal  to  the  voltage  of  the  line  at  the  point  where 
the  battery  is  connected  to  it,  each  cell  being  taken  as 
having  an  e.  m.  f.  of  2.05  volts.  The  battery,  when  thus 
installed,  is  said  to  "float"  on  the  line,  depending  only  on 
the  variation  of  the  feeder  e.  m.  f.  at  the  battery  terminals 
due  to  varying  drop  to  effect  charge  or  discharge. 

Where  the  amount  of  energy  to  be  transmitted  is  large 
and  the  battery  is  of  sufficient  magnitude  to  form  a  sub- 
station requiring  attendance,  a  differential  booster  placed  at 
the  sub-station  would  assist  regulation  and  help  to  main- 
tain a  constant  voltage. 

If  the  battery  is  not  large  enough  to  warrant  the  con- 
tinuous presence  of  an  attendant,  a  constant  booster  placed 
in  the  power  station  and  connected  in  series  with  the  line 
will  materially  assist  in  regulation  and  in  bringing  the 
battery  up  to  full  charge  on  light  load. 

In  computing  the  commercial  value  of  a  battery  at  the 
end  of  a  large  feeder,  the  following  are  the  comparisons 
to  be  made:  Difference  between  cost  of  feeder  for  average 
current  and  cost  for  maximum  current,  voltage  at  the  end 
of  line  to  be  the  same.  Increased  efficiency  of  operating 
machinery  and  possible  reduction  (in  case  of  a  large  bat- 
tery) of  the  generating  capacity  required. 

Against  these  is  the  cost  of  battery  and  its  maintenance. 
The  present  practice  of  transmitting  over  long  distances 
by  means  of  the  alternating,  high-tension,  polyphase  sys- 
tem, and  converting  into  unidirectional  by  rotary  con- 
verters, is  contracting  this  field  of  usefulness  for  the  stor- 
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age  battery.  It  is,  however,  unusually  desirable  and  divi- 
dend producing  to  install  a  battery  to  operate  in  parallel 
with  the  rotary  if  the  load  is  subject  to  fluctuations  or  has 
peaks,  both  of  which  conditions  are  almost  invariably 
present. 

 ^  

Street  Railway  Evolution  in  Syracuse 

BY  E.  G.  CONNETTE 

"As  the  world  goes  roun'  and  roun', 
Some  goes  up  and  some  goes  down." 

— Bob  Taylor. 

In  compliance  with  the  request  of  the  Street  Railway 
Journal  to  write  an  article  as  to  how  the  improved  con- 
ditions in  the  affairs  of  the  Syracuse  Rapid  Transit  Railway 
Company  were  accomplished,  I  shall  endeavor,  without 
egotism  and  with  a  proper  sense  of  modesty,  to  give  briefly 
an  outline  of  "how  it  was  done." 

Not  a  decade  ago  the  company  was  not  in  a  robust  state 
of  health,  financially,  and  had  suffered  from  two  cases  of 
"strikes,"  a  severe  case  of  popular  dislike,  an  acute  attack 
of  German  wrath,  which  resulted  in  a  torn-up  track  and  a 
demolished  car,  and  a  long  spell  of  municipal  antipathy. 
Its  habits  were  somewhat  dissipated,  it  had  few  friends  and 
was  barred  from  good  society,  but  by  a  course  of  treatment, 
consisting  of  such  remedies  as  were  necessary  to  make  it 
more  affable  and  courteous  toward  the  public  as  well  as 
more  congenial  and  agreeable  to  the  municipal  authorities, 
its  energy  was  rejuvenated,  a  zealous  disposition  to  make 
its  service  prompt,  regular  and  convenient  was  created, 
and,  by  cleansing  its  system  of  popular  prejudice,  it  has 
begun  to  grow  strong  and  healthy,  and  is  able  to  earn  a 
living  and  lay  away  a  little  for  a  rainy  day. 

THE  PEOPLE 

A  "public-be-damned"  policy  is  disastrous  to  any  enter- 
prise, especially  to  one  which  is  quasi-public  in  its  natiu'e. 
Street  railways  have  become  a  public  necessity  as  well  as 
a  public  convenience,  and  a  proper  management  will  con- 
sider the  interests  of  the  company  from  both  standpoints. 
The  service  of  street  railways  as  a  convenience  should  be 
such  as  to  invite  the  patronage  of  those  who,  by  reason  of 
other  iheans  of  conveyance  or  of  those  who  live  in  close 
proximity  to  their  places  of  business,  are  independent  of 
street  car  service.  They  should  also  not  regard  their  sub- 
urban patrons  as  a  "matter  of  course,"  but  should  give  at- 
tention to  making  the  service  to  them  a  convenience  as 
well  as  a  necessity.  The  whims  of  the  people  are  diverse, 
and  it  is,  therefore,  essential  to  be  diplomatic,  conservative 
and  forbearing,  and  discuss  matters  of  contention  with  rea- 
son and  justice,  keeping  in  view  the  old  axiom  not  to  be 
"penny  wise  and  pound  foolish";  concessions  now  and  then 
may  be  "bread  cast  upon  the  waters."  Men  in  mercantile 
pursuits  cultivate  patronage  and  offer  inducements,  and 
by  courteous  and  polite  treatment,  popularize  and  increase 
their  business,  and  the  same  business  methods  should  apply 
to  any  enterprise. 

The  people  naturally  feel  that  they  have  some  right  to 
be  heard  in  matters  pertaining  to  the  operation  of  "public 
utility  corporations,"  because  of  the  franchise  rights  which 
they  enjoy,  and  if  corporations  of  this  character  were  more 
inclined  to  consider  the  rights  of  the  public  and  be  reason- 
able, the  public  would  be  more  inclined  to  meet  them  in 
the  same  spirit.  A  disposition  of  indifference  to  public 
desire,  of  oppression,  of  unreasonable  domination,  of  bur- 
densome capitalization  which  arouses  public  attention  to 
the  probability  of  a  sacrifice  of  service  in  order  to  pay  in- 
terest on  inflated  values,  all  have  a  tendency  to  invite  dis- 
content, prejudice  and  opposition.  Only  a  short  while  ago 
the  people  living  along  one  of  the  lines  of  the  Syracuse 


Rapid  Transit  Railway  Company  tore  up  its  tracks  and 
smashed  a  car  with  cobblestones  because  they  claimed  the 
company  did  not  fulfil  its  promises  and  turned  a  deaf  ear 
to  all  of  their  petitions.  Under  the  present  policy  of  the 
company  they  are  satisfied,  and,  at  least  a  large  portion  of 
them,  are  friends  of  the  company,  and  the  business  on  that 
line  has  improved. 

When  a  disposition  prevails  in  the  management  of  a 
street  railway  to  please  the  people  and  cater  to  their  patron- 
age, the  old  familiar  correspondents  of  the  newspapers, 
viz.:  "Pro  Bono  Publico,"  "Old  Citizen,"  "Patron,"  etc., 
feel  encouraged  to  address  the  manager  over  their  own 
cognomen,  or  call  and  have  a  friendly  chat  as  to  the  best 
plan  of  operating  the  road,  and  even  if  the  manager  is  an 
"encyclopedia"  of  street  railway  knowledge,  he  frequently 
receives  suggestions  from  these  friendly  advisers  which 
are  good  and  serviceable. 

A  restoration  of  the  confidence  of  the  people  has  con- 
tributed largely  toward  smoothing  the  rough  places  and 
making  success  possible  within  a  short  space  of  time  at 
Syracuse. 

THE  CITY  GOVERNMENT 

The  most  cordial  relations  did  not  exist  for  some  time 
between  the  municipal  authorities  and  the  company,  a  con- 
dition which  is  always  deplorable,  and  should  not  exist  if 
it  is  possible  to  avoid  it.  There  is  no  company,  on  account 
of  the  provisions  of  its  franchise,  but  what  must  have  more 
or  less  dealings  with  the  city  officials,  and  it  should  always 
be  disposed  to  fulfil  its  obligations  in  a  reasonable  way. 
If  friendly  relations  exist  between  the  administration  and 
the  company,  and  a  spirit  of  co-operation  prevails  in  mat- 
ters common  to  both  parties,  much  better  results  can  be  at- 
tained. Municipal  authority  can,  if  it  is  so  disposed,  make 
things  unpleasant,  and  many  times  can  arbitrarily  obstruct 
the  progress  and  success  of  the  service  and  annoy  the  man- 
agement, and  still  technically  keep  within  the  bounds  of 
its  official  functions.  Even  if  the  antagonism  should  reach 
a  state  of  persecution,  the  authorities  can  hide  behind  the 
antipathy  v/hich  sometimes  exists  against  corporations  in 
general.  Politicians  are  generally  governed  by  circum- 
stances, and  are  always  on  the  lookout  for  campaign  ma- 
terial, and  if  the  street  railway  is  the  "scapegoat"  of  the 
community,  it  is,  of  course,  popular  to  jump  on  it  at  every 
opportunity.  This  fact  alone  emphasizes  the  essentiality 
of  popularizing  the  road  and  causing  the  populace  to  sing 
its  praises  and  thus  of  making  the  way  more  easy  for  a 
congenial,  cordial  and  co-operative  relationship  with  the 
"powers  that  be."  Municipal  ownership  is  born  of  adverse 
conditions;  the  contagion  of  discontent  lurks  in  every  com- 
munity, and  it  spreads  and  becomes  epidemic  when  pop- 
ular sentiment  is  aroused  by  the  alleged  ills  of  mismanage- 
ment; it  is  then  that  the  various  "isms"  are  prescribed  by 
the  ambitious  politician. 

Co-operation  with  the  people  and  a  cultivation  of  their 
confidence,  together  with  a  disposition  to  meet  the  just 
requirements  of  a  municipality,  will  generally  result  in 
bringing  about  amicable  relations  with  the  city  authorities. 

THE  EMPLOYEES 

During  the  year  1898  there  occurred  two  "strikes"  of  the 
motormen  and  conductors,  and  the  relations  existing  be- 
tween the  company  and  its  employees  were  not  agreeable. 
It  is  unnecessary  to  relate  the  incidents  leading  up  to  the 
unpleasant  and  disagreeable  relations,  as  it  savors  more 
or  less  of  the  "same  old  story,"  but  the  feeling  of  unrest 
and  dissatisfaction  on  the  part  of  the  employees  was  doubt- 
less augmented  by  the  unpopularity  of  the  company. 

At  the  present  time  there  exists  no  organization  except 
an  employees  benefit  association,  which  receives  the  earnest 
support  of  the  company,  and  is  in  a  healthy  and  thrifty 
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condition,  having  accumulated  quite  a  reserve  fund,  and 
it  has,  indeed,  been  a  benefactor  in  helping  the  sick  and 
distressed  employees.  Its  board  of  trustees  are  selected 
from  the  different  departments,  and  are  elected  annually 
by  the  members  of  the  association;  the  company  allows  the 
trustees  one-half  holiday  each  month  on  pay  to  attend  to 
the  business  of  the  association. 

The  employees  appear  to  be  satisfied,  contented  and 
happy;  a  state  of  mind  necessary  to  attain  the  best  results, 
as  men  can  not,  and  will  not,  do  their  best  and  labor  for 
the  interest  of  their  employer  when  they  are  discontented, 
dissatisfied  and  unhappy. 

The  present  management  has  endeavored  to  inculcate 
a  disposition  of  co-operation  among  the  employees;  that 
they  are  not  only  servants,  but  have  a  function  to  perform 
in  the  successful  management  of  the  property.  Con- 
ductors are  expected  to  be  polite,  courteous  and  attentive 
to  the  patrons;  forebearing  with  such  as  are  inclined  to  be 
contentious,  and  make  the  service  so  pleasant  that  the 
"customer"  will  come  again.  Motormen  are  taught  to 
be  active  and  alert  in  looking  out  for  passengers,  and 
especially  to  keep  a  close  watch  for  the  "regulars"  who 
ride  daily,  as  it  impresses  people  with  a  desire  to  please; 
to  stop  cars  at  crosswalks  so  the  patrons  will  not  have  to 
wade  in  the  mud  or  walk  half  a  block  to  catch  a  car  that 
has  run  by  the  crossings,  and  to  run  cars  on  time,  so  that 
patrons  can  depend  on  the  regularity  of  the  service.  Mo- 
tormen are  especially  impressed  with  the  necessity  of  using 
great  care  to  avoid  accidents  and  to  handle  the  car  in  such 
a  manner  as  to  cause  the  least  wear  and  tear,  as  this  is  one 
of  the  sources  of  great  expense.  A  co-operative  spirit  on 
the  part  of  conductors  and  motormen  insures  an  increase 
of  patronage  and  reduces  the  operating  expenses. 

When  men  are  satisfied  and  have  confidence  in  their 
employer,  the  labor  agitator  and  walking  delegate  find  little 
comfort  or  consolation  among  them. 

The  good  results  obtained  by  the  faithful,  zealous  and 
earnest  co-operation  on  the  part  of  the  conductors  and 
motormen  was  recognized  by  the  management  in  the  form 
of  a  complimentary  notice  posted  on  the  bulletin  boards 
last  Christmas  morning,  accompanied  by  a  voluntary  in- 
crease in  the  scale  of  wages. 

The  cordial  relations  existing  between  the  management 
and  the  employees  has  been  a  large  factor  in  bringing  about 
the  improved  conditions. 

THE  MANAGEMENT 

This  subject  has  been  partially  covered  by  the  topics 
liereinbefore  discussed,  and  the  remainder  of  the  article 
will  be  devoted,  briefly,  to  the  question  of  operation.  The 
improper  routing  and  scheduling  of  cars  will  entail  a  loss 
which  does  not  appear  specifically  on  the  books  of  the 
company.  Various  methods  are  used  to  systematize  the 
transportation  department  so  as  to  attain  the  best  results; 
some  are  theoretical,  others  practical,  and  sometimes  there 
is  no  method  at  all.  An  efficient  man  at  the  head  of  the 
transportation  department,  who  is  qualified  to  study  the 
conditions  existing  on  each  line  regarding  the  movement 
of  the  people,  with  a  corps  of  efficient  and  intelligent  street 
aides  to  assist  him,  will  be  able  to  secure  better  results  than 
a  compilation  of  tabulated  statistics  from  the  conductors' 
reports,  which  require  a  very  large  amount  of  clerical  labor, 
and  even  after  being  completed,  do  not  serve  the  purpose, 
Ijractically,  toward  meeting  the  conditions.  The  receipts 
per  car  mile  or  the  receipts  per  car  hour  is  a  barometer 
of  what  the  various  lines  are  doing.  The  cost  per  car  mile 
for  operation,  plus  the  cost  per  car  mile  for  fixed  charges, 
is  the  dividing  line  between  loss  and  profit,  and  if  the  cars 
on  a  line  fall  below  the  "dead  line"  the  transportation  de- 


partment should  look  after  this  particular  line  with  a  view 
of  improving  the  conditions,  either  by  a  change  of  service, 
so  as  to  induce  more  travel,  or  to  reduce  the  car  service,  so 
that  the  earnings  will  be  brought  up  above  the  "dead  line." 
The  conditions  vary  on  one  line  as  compared  with  another, 
and  the  service  must  be  adapted  to  the  conditions;  it  is 
jiometimes  necessary  to  vary  the  service  in  accordance  with 
the  variableness  of  the  weather;  the  car  service  should  be 
arranged  so  as  not  to  double  up  with  other  lines,  causing 
the  cars  to  trail  one  behind  another,  if  it  can  be  avoided,  and 
no  more  "dead"  territory  should  be  covered  than  possible 
by  a  schedule  which  the  particular  territory  does  not  war- 
rant; "lay-over"  time  at  the  ends  of  the  various  lines,  when 
added  together,  in  the  course  of  a  year,  amounts  to  an  in- 
conceivable loss.  No  matter  what  the  schedule  is,  the  cars 
should,  as  far  as  possible,  be  run  with  regularity  and 
promptness,  so  the  patrons  may  depend  upon  the  service. 
The  conductors  shoitld  be  taught  that  politeness  costs 
nothing  and  forebearance  is  a  great  virtue,  both  elements 
of  which  are  necessary  to  obtain  a  satisfactory  car  service. 
Motormen  should  be  educated  in  the  proper  handling  of 
the  controller,  so  as  to  economize  in  the  use  of  power,  as 
power  costs  a  certain  amount  per  kw-hour,  and  an  im- 
proper handling  of  the  car  will  cause  a  large  waste  of 
power.  They  should  also  be  impressed  with  the  necessity 
of  using  particular  care  to  avoid  accidents,  as  this  is  also  a 
source  of  great  expense.  The  methods  of  securing  effi- 
cient service  in  the  application  of  these  two  suggestions 
should  be  such  as  will  encourage  the  men,  and  not  of  such 
a  nature  as  to  humiliate  them. 

The  mechanical  department  should  be  in  charge  of  capa- 
ble and  competent  men,  who  should  not  be  burdened  with 
the  compilation  of  numberless  reports  of  various  kinds 
and  sizes  which  require  time  and  expense  to  make  up,  and 
which  are  piled  upon  the  shelves  and,  eventually,  sold  for 
waste  paper;  their  time  should  be  principally  devoted  fi^ 
keeping  the  equipment  up  to  a  high  standard  of  main- 
tenance, and,  when  troubles  occur,  to  devote  themselves 
to  diagnosing  and  ascertaining  the  cause,  and  applying 
such  remedies  as  will  not  only  prevent  a  recurrence,  but 
possibly  improve  the  conditions.  Certain  reports  are 
necessary  in  order  to  keep  properly  informed,  but  they 
should  be  simple  and  concise.  It  is  much  more  important 
to  have  the  cars  in  shape  to  run  than  it  is  to  have  various 
reports  showing  why  cars  broke  down,  or  describing  the 
various  details  of  the  mechanism  which  caused  the  trouble, 
as  these  are  details  which  will  be  looked  after,  anywav,  if 
a  proper  man  is  in  charge  of  the  department.  A  deteriora- 
tion of  the  rolling  stock,  frequent  breakdowns  and  acci- 
dents to  the  mechanism  is  an  indication  that  the  head  of 
the  department  is  either  incompetent  or  is  not  diligent  in 
the  discharge  of  his  duty. 

The  track  and  overhead  departments  should  be  econom- 
ically organized,  so  that  the  departments  will  be  kept  to 
a  standard  of  maintenance  where  there  will  be  but  little  de- 
preciation, and  attention  especially  given  to  the  track  de- 
partment to  see  that  the  force  is  reduced  to  a  minimum 
in  winter,  when  very  little  work  can  be  done,  and  increased 
to  proper  proportions  during  the  summer  months,  when 
the  track  is  in  condition  for  repairs  to  be  made.  Various 
methods  can  be  utilized  in  both  of  these  departments  to 
save  money,  which  it  is  unnecessary  to  mention,  as  they 
are  common,  generally,  in  the  operation  of  all  street  rail- 
ways. 

The  power  house,  being  the  vital  point  of  the  system, 
should  be  in  charge  of  a  man  who  has  a  clear  head,  who 
is  trained  mechanically  and  knows  how  to  take  care  of  the 
machinery  and  keep  the  boilers  clean,  so  as  to  obtain  the 
most  economical  results  of  operations;  one  who  is  capable 
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of  giving  attention  to  every  detail;  who  knows  how  much 
service  he  can  get  from  a  pound  of  coal;  when  trouble  arises 
he  should  be  able  to  take  care  of  the  situation  and  not  dis- 
able the  road.  Deterioration  becomes  rapid  and  extrava- 
gance runs  rampant  in  a  power  house  which  is  improperly 
governed. 

Finally,  remove  all  sinecures  from  the  system,  as  they 
are  the  bacilli  which  tend  to  eat  up  the  profits  of  the  com- 
pany. 

These  methods  have  been  successful  at  Syracuse. 

 ■ 

Car  Construction  in  Detroit 


T.  Farmer,  superintendent  of  machinery  for  the  LTnited 
Railway,  of  Detroit,  has  under  construction  in  the  shops 
of  that  company  a  number  of  ten-bench  open  cars,  which 


The  step  supports,  which  are  bolted  to  the  sills,  are  made 
very  heavy,  and  the  guard  behind  the  step,  instead  of  being 
made  of  light  wood,  is  a  strip  of  f-in.  iron,  which  is  in- 
tended to  help  out  the  channel  iron  sills  in  acting  as  a  truss. 
The  construction  of  the  ends  is  easily  seen.  The  dash  is 
flush  with  the  end  of  the  platform.  The  cars  are  "single 
enders,''  made  to  be  operated  only  one  way,  as  is  the  uni- 
versal practice  in  Detroit. 

The  standard  closed  car  on  this  road  is  one  having  a  6-ft. 
platform  on  the  rear  of  the  car  for  carrying  a  large  stand- 
ing load  of  passengers  who  do  not  wish  to  go  inside.  To 
prevent  this  standing  load  from  interfering  with  the  exit 
of  passengers  from  the  closed  part  a  passageway  is  shut  off 
by  an  iron  railing  from  the  balance  of  the  platform.  To 
take  care  of  the  long  overhang  the  supporting  timbers  of 
the  platform  are  run  forward  to  the  third  cross  sill. 

Motor  armatures  on  this  road  are  all  put  in  a  testing  field 


CARS  DURING  ERECTION  IN  DETROIT  SHOP 


CARS  BEFORE  AND  Al 

embody  some  new  and  apparently  excellent  features  of  con- 
struction. These  can  be  seen,  from  the  accompanying  pho- 
tographs of  cars  taken  during  construction. 

The  side  sills  are  7-in.  channel  iron.  To  this  channel 
are  bolted  castings,  which  support  the  posts.  The  posts 
are  perfectly  straight,  and  are  not  bent  in  and  continued 
down  to  the  sill,  as  in  a  usual  form  of  construction.  The 
castings  serve  the  double  purpose  of  post  bases  and 
seat  supports,  and  make  a  very  solid,  substantial 
construction,  being  bolted  as  they  are  to  the  chan- 
nel iron  sills  and  forming  a  long,  solid  socket  for  the 
posts,  so  that  the  working  of  the  car  roof  back  and  forth 
(the  common  fault  of  open  cars)  is  reduced  to  a  minimum. 


ER  PAINTING,  DETROIT 

and  run  before  being  sent  out,  so  as  to  save  the  labor  spent 
on  mounting  defective  armatures  in  motors. 

Gear  cases  now  have  their  edges  planed  in  a  milling  ma- 
chine at  the  rate  of  eight  per  day.  With  the  shaper  for- 
merly used  a  man  could  put  through  no  more  than  two  per 
day. 



The  strike  of  the  employees  of  the  Kingston  Electric 
Railway  Company,  of  Kingston,  Ont.,  which  had  been  in 
progress  for  eleven  days,  was  finally  settled  on  June  22. 
By  the  new  agreement  motormen  will  receive  $1.25  per  day 
and  conductors  $1.10  per  day.  The  increase  for  the  latter 
is  10  cents  a  day. 
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CORRESPONDENCE 


The  Proper  Wheel  Section  for  Interurban  Railways 


Nuremberg,  May  14,  1901. 
Editors  Street  Railway  Journal: 

In  connection  with  the  subject  of  the  proper  wheel  sec- 
tion for  interurban  railways,  discussed  in  the  May  number 
of  the  Street  Railway  Journal,  you  may  be  interested 
in  a  communication  recently  submitted  by  me  on  the  "Sec- 


wheel  with  sharp  flanges  was,  without  exception,  smaller 
than  its  mate,  and  that  up  to  i  in.  Fig.  2  shows  the  wheel 
section  used  by  me  in  Niiremberg. 

I  assign  the  following  reasons  as  the  cause  of  the  un- 
equal diameter  of  the  connected  wheels: 

I.    Difference  in  the  quality  of  the  material  in  the  tires. 
DifTerence  in  the  quality  of  the  material  in  the  brake 


2. 
shoes 
3- 
4- 


Bad  adjustment  of  the  brake. 
Narrow  one-sided  curves. 


(Smaller  Wheel.)  (Larger  Wheel.) 

FIG.  I.— WEAR  PRODUCED  WHEN  WHEELS  ARE  OF  DIFFERENT  DIAMETER 


tions  of  Tires  for  Electric  Railway  Wheels"  to  the  German 
Street  Railway  Association  (Verein  Deutscher  Strassen- 
bahn  und  Kleinbahnverwaltungen) : 

When  a  pair  of  wheels  of  different  diameters  on  the  same  axles 
are  running  on  a  straight  section  of  track  the  larger  wheel  will 
describe  a  circle  round  the  smaller  until  the  flange  of  the  wheel  en- 
counters the  rail,  when  the  smaller  wheel  must  be  dragged  along 
in  this  position.  In  order  to  overcome  this  tendency  the  tread  is 
made  conical,  as  is  well  known.  The  larger  wheel  then  only  de- 
scribes a  circle  until  the  diameter  of  the  smaller  wheel  has  be- 
come so  much  greater  that  it  equals  the  diminishing  diameter  of 
the  larger  wheel.  In  order,  however,  that  this  equalization  may 
become  possible  it  is  necessary  for  the  flange  to  have  the  vieces- 
sary  amount  of  play  in  the  groove  of  the  rail. 

If  the  flange  be  too  thick  this  condition  is  at  first  of  little  im- 
portance in  the  case  of  new  tires,  which  are  evenly  turned.  But 
variations  in  the  material  used  and  also  the  wear  due  to  curves 
frequently  produce  a  small  difference  in  the  diameters.  When 
once  a  difference  exists  it  rapidly  increases  as  the  smaller  wheel, 


DiraensioDs  in  Millimeters 

FIG.  2.— STANDARD  WHEEL  SECTION,  NUREMBERG 

in  consequence  of  the  smaller  leverage,  constantly  slides  a  little, 
and  its  thick  flange  does  not  permit  an  equalization.  The  flange 
of  the  small  wheel  then  always  travels  against  the  carrying  rail, 
while  that  of  the  larger  grinds  against  the  guide  rail.  The  wear 
then  assumes  the  form  shown  in  Fig.  i.  At  the  same  time  the 
entire  truck  frame  is  twisted,  as  a  rule,  at  an  angle  to  the  track, 
and  the  wheels  diagonally  opposite  each  other  show  equal  forms 
of  wear,  although  to  a  smaller  extent. 

I  do  not  believe  that  flange  wear,  as  described  above,  is 
often  caused  by  the  trucks  being  "out  of  square,"  as  if  it 
were  the  case,  the  truck  would  adjust  itself  to  run  obliquely 
and  the  wheels,  which  always  have  some  play  in  the  axle- 
boxes,  would  run  correctly.  I  have  ascertained  by  means 
of  more  than  sixty  measurements  that  the  diameter  of  the 


5.  Poor  measuring  appliances,  so  that  the  error  is  present 
from  the  first. 

Cars  with  wheels  of  unequal  diameters  consume  as  much 
as  15  per  cent  more  current  than  if  the  wheels  were  cor- 
rectly mated.  This  fact  has  been  ascertained  by  numerous 
experimental  measurements. 

Since  January  last  I  have  been  employing,  with  very 
successful  results,  on  the  Niiremberg-Fiirth  Street  Rail- 
way, the  method  of  current  distribution  proposed  by  John 
C.  Henry  in  the  Street  Railway  Journal  of  September, 
1900.  The  suburbs  are  supplied  with  current  at  580  volts, 
the  congested  districts  with  current  at  520  volts. 

In  consequence  of  this  arrangement  the  cables,  which 
were  formerly  used  for  the  return,  are  now  employed  for 
feeding  the  trolley.  The  system  is  used  without  appreci- 
able outlay  or  trouble,  and  the  projected  installation  of 
the  polyphase  method  of  distribution  has  been  rendered 
unnecessary.  A  considerable  saving  in  outlay  has  thus 
been  effected.  K.  Sieber. 


New  York  Car  Wheel  Works 

Buffalo,  N.  Y.,  May  23,  1901. 
Editors  Street  Railway  Journal: 

We  have  been  very  much  interested  in  the  arti- 
cles which  have  appeared  in  your  issues  of  April 
13  and  May  4  (International  Editions  for  May) 
on  the  subject  of  wheels  for  interurban  electric  rail- 
ways, and  are  rather  surprised  at  the  statement  that  steel- 
tired  wheels  on  the  Hartford  Railway  have  been  in  service 
for  six  months  without  showing  appreciable  wear.  We 
have  followed  very  closely  the  results  obtained  from  both 
chilled  and  steel-tired  wheels  on  electric  railways  in  this 
country  and  Europe  for  the  purpose  of  gaining  knowledge 
in  regard  to  the  class  of  wheel  that  would  give  the  best  re- 
sults from  every  standpoint.  Several  years  ago  an  electric 
line  equipped  forty-eight  cars  with  steel-tired  wheels  with 
the  following  results: 

Total  number  of  cars  operated   48 

Total  number  of  wheels   384 

Cars  put  in  service   May  20 

Cars  removed  from  service   Oct.  i 

Total  number  of  days  in  service   133 

Total  average  mileage  of  wheels   11,000 

Condition  of  wheels  Worn  out 

We  send  you  herewith  profiles  showing  the  average  con- 
dition of  these  wheels  that  were  removed,  from  which  it 
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will  be  noticed  that  it  was  not  possible  to  turn  the  tires 
down  for  further  service.   (Figs,  i  and  2.) 

We  also  attach  profiles  showing  results  of  another  trial 
of  steel-tired  wheels  on  another  electric  tramway,  with  the 
results  as  shown  on  drawings  inclosed,  Figs.  3,  4,  5  and  6. 
In  this  case  the  steel  wheels  were  guaranteed  for  150,000 
miles  of  service,  but  were  removed  after  making  a  mileage 
of  not  over  12,000. 

We  also  enclose  you  sketches.  Figs.  7,  8,  9  and  10, 
herewith,  showing  the  results  obtained  from  the  use  of 
steel-tired  wheels  on  a  prominent  electric  railway  in  Eu- 
rope, and  the  condition  of  wheels  after  a  mileage  of  about 
25,000  kms.,  or  about  15,000  miles. 

There  is  no  doubt  that  from  certain  standpoints  steel- 


paying  a  price  for  the  best  quality  of  chilled  wheels  that 
would  admit  of  the  use  of  a  proper  weight  and  section,  and 
the  use  of  proper  material  and  care  in  manufacture. 

This  same  question  is  confronting  the  managers  of  steam 
railroads  in  dealing  with  wheels  for  use  under  50-ton  cars, 
and  they  are  finding  that  it  is  advisable  and  necessary  to 
pay  a  price  that  will  purchase  a  good  quality  of  wheel, 
rather  than  to  attempt  economies  by  the  use  of  cheap 
grades.  The  latter  may  prove  considerably  more  expensive 
in  the  end,  owing  to  accidents  that  are  likely  to  occur  from 
their  use.  The  Carnegie  Steel  Company,  for  whom  the 
first  50-ton  cars  used  in  this  country  were  constructed,  and 
whose  experience  in  the  qualities  of  metal  can  not  be  ques- 
tioned, after  a  careful  consideration  of  the  wheel  question, 


FIG.  6 


FIG.  9. 

SECTIONS  OF  STEEL  WHEELS  WORN  ON  FLANGE  OR  TREAD 


tired  wheels  have  advantages,  but  the  question  is,  whether 
taking  the  question  of  wheel  service  from  every  point  of 
view,  the  advantages  in  favor  of  steel-tired  wheels  are  in 
any  respect  equal  to  those  that  can  be  obtained  from  chilled 
wheels,  setting  aside  the  fact  that  steel-tired  wheels  cost 
from  four  to  five  times  as  much  as  the  chilled  wheels.  A 
peculiar  phase  of  the  situation  seems  to  be  that  in  some 
cases  where  trials  have  been  made  of  steel-tired  wheels, 
because  results  obtained  from  chilled  wheels  were  claimed 
to  be  unsatisfactory,  that  officials  of  railway  companies 
making  the  trials  were  unwilling  to  pay  a  price  for  chilled 
wheels  that  would  enable  the  manufacture  of  the  best  qual- 
ity, and  yet  were  willing  to  consider  trials  of  steel  wheels 
which,  if  satisfactory,  would  involve  a  very  much  greater 
wheel  expense.  As  your  correspondent  strikingly  puts  this 
matter,  it  seems  to  be  expected  that  chilled  wheels  can  be 
purchased  "at  a  price  per  pound  little,  if  any,  more  than 
brake  shoes  or  sash  weights  can  be  bought  for,"  and  yet 
that  such  wheels  should  be  equal  to  the  severe  strains  put 
on  them  in  interurban  service  with  cars  weighing  from  25 
tons  to  30  tons  loaded,  and  running  at  speeds  from  35  miles 
to  50  miles  an  hour.   There  certainly  should  be  wisdom  in 


decided  that  the  original  cost  of  the  wheels  was  not  as  im- 
portant as  the  matter  of  quality,  and,  therefore,  put  under 
1000  50-ton  cars  wheels  of  a  superior  quality  made  from 
the  best  charcoal  iron.  The  results  obtained  from  the  use 
of  these  special  wheels  have  been  entirely  satisfactory,  and 
the  Pittsburgh,  Bessemer  &  Lake  Erie  Railroad  has  been 
entirely  free  from  any  of  the  difificulties  encountered  by 
other  railroads  in  the  use  of  wheels  under  50-ton  cars.  The 
builders  of  steel  cars  finding  themselves  in  competition 
with  the  builders  of  wooden  cars,  in  order  to  induce  railway 
managers  to  order  steel  cars,  had  to  make  the  cost  of  them 
per  ton  approximately  as  low  as  the  cost  of  the  other  style 
of  car,  and  this  precluded  the  possibility  of  following  the 
high  standard  set  by  the  Carnegie  Steel  Company,  and  in- 
stead of  using  a  special  grade  of  wheel  under  the  cars  they 
have  constructed,  have  used  the  ordinary  quality.  The  re- 
sults are  very  striking,  for,  whereas,  of  the  8000  wheels 
that  have  been  in  service  under  the  50-ton  Carnegie  cars 
for  the  past  four  years,  less  than  one-half  of  i  per  cent 
have  been  removed  for  any  cause  whatsoever,  and  not  one 
for  breakage  or  failure  of  any  kind,  the  railroads  using  the 
ordinary  grade  of  wheel  have  had  all  sorts  of  trouble,  and 
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in  several  cases  disastrous  wrecks,  resulting  from  the  fail- 
ure of  the  wheels. 

The  increase  in  the  weight  of  cars  on  steam  roads  is  rela- 
tively no  greater  than  the  increase  in  load  and  speed  on 
cars  on  electric  roads  in  the  past  five  years,  and  it  is  only 
fifteen  years  ago  that  the  majority  of  cars  on  the  railroads 
of  this  country  had  a  capacity  of  only  40,000  lbs.,  or  20 
tons,  which,  together  with  the  weight  of  the  car,  made 
about  30  tons,  or  approximately  the  weight  of  the  electric 
cars  that  are  being  built  for  interurban  service  to-day. 
Under  all  these  cars  the  wheels  were  double  plate,  and 
weighed  for  a  33-in.  wheel  550  lbs.,  although  the  cars  cer- 
tainly did  not  on  every  trip,  if  ever,  reach  speeds  of  40  miles 
per  hour.  How  then  can  tramway  managers  expect  a 
chilled  wheel,  weighing  from  380  lbs.  to  420  lbs.,  to  stand 
the  more  severe  service  ? 

The  greatest  difficulty  the  wheel  maker  has  to  contend 
with  in  the  designing  of  a  wheel  for  electric  service  is,  that 
the  length  of  the  axle  is  a  fixed  quantity;  the  electric  com- 
panies are  given  all  the  room  they  want  for  their  motors, 
the  truck  builder  takes  the  space  that  he  requires  for  his 
brake  rods  and  journal  boxes,  and  the  wheel  maker  is  then 
invited  to  design  a  wheel  to  fit  the  space  that  is  left.  In- 
stead, therefore,  of  having  a  sufficient  depth  through  the 
hub  to  permit  of  a  pressure  per  square  inch  that  is  rea- 
sonable, he  is  compelled  to  make  a  shallow  hub,  and  in- 
crease the  diameter  of  it  so  that  it  will  stand  the  strain  of 
mounting,  and  as  he  is  limited  as  to  the  distance  between 
the  rim  of  the  wheel  and  the  front  hub,  he  designs  his 
wheels  to  conform  to  the  dimensions  given,  and  can  not 
give  the  spokes  or  plates  the  curves  that  have  been  found 
so  successful  in  railroad  practice  as  to  be  universally 
adopted. 

The  necessity  of  using  a  better  material  in  wheels  for 
high-speed  service  than  is  used  in  cheap  wheels  that  are 
on  the  market  at  the  present  time  will  readily  be  recog- 
nized, when  it  is  considered  that  while  it  may  seem  a  simple 
matter  to  make  a  wheel  stronger  by  increasing  the  diam- 
eter of  the  hub,  or  the  size  of  the  arms,  or  the  thickness 
through  the  rim,  it  is  not  possible  to  increase  the  section 
through  the  flange,  owing  to  the  groove  of  the  rail  and  the 
special  work,  and  that  a  broken  flange  on  a  car  running  at 
high  speed  can  bring  about  results  quite  as  disastrous  as  a 
broken  wheel. 

We  have  been  advocating  for  the  past  three  or  four 
years  a  special  grade  of  wheel  for  high-speed  interurban 
and  heavy  railroad  service,  and  it  is  very  gratifying  to  us  to 
find  an  increasing  number  of  roads  each  month  who  are 
using  these  wheels  as  a  result  of  trials  they  have  made  of 
them.  Pemberton  Smith, 

Engineer,  New  York  Car  Wheel  Works. 


Catasauoua,  Pa.,  May  25,  1901. 
Editors  Street  Railway  Journal  : 

We  were  much  interested  in  reading  the  article  on  page 
525  of  your  issue  for  May  4,  entitled  "The  Proper  Wheel 
Section  for  Interurban  Railways,"  and  wish  to  say  that  we 
think  this  is  the  best  article  that  we  have  read  on  this  sub- 
ject. We  can  add  very  little  to  it,  as  it  covers  this  subject 
fully.  We  have  continually  urged  our  customers  to  in- 
crease the  weight  of  their  wheels,  and  have  strengthened 
the  back  of  our  wheel  flanges,  and  we  have  claimed  right 
along,  no  matter  how  good  the  quality  of  the  iron  in  the 
wheel  is,  the  wheel  must  be  heavier  to  meet  the  service,  but 
we  find  that  many  of  our  customers  object  to  paying  the 
additional  cost  for  this  additional  weight.  In  some  cases, 
no  matter  how  good  the  quality  of  iron  or  how  heavy  the 
wheels,  as  explained  in  the  article,  the  wheel  will  not  stand 
the  service  on  account  of  the  condition  of  the  road.  It  is 
very  evident  that  this  article  was  written  by  a  person  who 


has  given  this  subject  a  great  deal  of  attention,  and  it  is 
exactly  in  accordance  with  our  views. 

J.  W.  Fuller,  Jr., 
Secretary  and  Treasurer,  Lehigh  Car,  Wheel  &  Axle 
Works. 


Specification  Clauses  Proposed  by  Engine  Builders 

Engine  Builders'  Association  of  the  United  States, 

Watertown,  N.  Y.,  June  24,  1901. 
Editors  Street  Railway  Journal: 

At  the  May  meeting  of  the  Engine  Builders'  Associa- 
tion of  the  United  States,  held  at  Indianapolis,  May  27  and 
28,  certain  suggestions  were  made  for  the  consideration  of 
architects  and  engineers  who  might  draw  specifications 
for  the  installation  of  steam  engines.  These  suggestions 
represent  conditions  which  seemed  to  them  fair  and  reason- 
able, and  which  it  is  hoped  the  architects  and  engineers 
will  approve.   They  are  given  below.       S.  F.  Bagg, 

Secretary  E.  N.  A.  of  U.  S. 
[inclosure] 

The  Engine  Builders'  Association  of  the  United  States  respect- 
fully submit  to  you  the  following  suggestions  in  connection  with 
specifications  for  the  installation  of  steam  engines,  and  trust  that 
you  will  consider  them  as  reasonable,  and  such  as  you  can  prop- 
erly incorporate  in  your  specifications: 

First.  That  contracts  which  provide  a  penalty  for  failure  to 
deliver  in  time,  or  for  failure  to  meet  guaranties,  ought  also  to 
provide  equal  premiums  for  earlier  delivery  or  better  results  than 
specified. 

Second.  That  bonds  should  not  be  required  on  installation  con- 
tracts unless  corresponding  bonds  for  similar  amounts  are  given 
to  secure  payment,  an  exception  always  being  made  in  the  case 
of  government,  State  or  municipal  contracts. 

Third.  That  settlements  or  any  part  of  them  ought  not  to  ex- 
tend beyond  three  months  from  completion  of  contract,  and  that 
delay  on  the  part  of  the  owner  ought  not  to  delay  payment  be- 
yond a  reasonable  time. 

Fourth.  That  a  guarantee  against  defective  material  or  work- 
manship should  not  be  made  to  cover  a  period  of  more  than  one 
year  from  date  of  shipment. 

Fifth.  That  purchasers  of  engines  ought  not  to  be  furnished 
with  complete  working  drawings,  but  simply  with  general  draw- 
ings, showing  the  assembled  engine  in  outline,  with  such  principal 
dimensions  as  will  answer  for  building  foundations,  the  erection  of 
engines  or  their  care. 


Brooklyn  Elevated  Lease 

A  lease  of  the  Brooklyn  Union  Elevated  Railroad  Com- 
pany to  the  Brooklyn  Heights  Railroad  Company,  of 
Brooklyn,  was  filed  June  26  with  the  Secretary  of  State  at 
Albany.  The  lease  is  of  the  date  of  July  i,  1901,  and  ex- 
pires June  30,  2900.  The  lessor  conveys  to  the  lessee  all  its 
property  and  franchises,  the  lessee  agreeing  to  pay  the  in- 
terest on  the  bonded  indebtedness  of  the  lessor  and  to  co- 
operate with  the  lessor  in  the  payment  of  the  principal  of 
such  indebtedness,  and  further  agreeing  to  pay  $3,000  per 
year  to  continue  the  corporate  existence  of  the  lessor  com- 
pany. 

The  lessee  agrees  to  pay  as  part  of  the  rental,  on  or  be- 
fore each  Sept.  30  after  June  30,  1902,  until  Sept.  30,  2900, 
all  the  net  earnings  received  from  the  operation  of  the 
property  after  deducting  from  such  net  earnings  all 
amounts  otherwise  agreed  to  be  paid  by  the  lessee  to  the 
lessor.  The  lessee  agrees,  however,  that  the  net  earnings 
thus  to  be  paid  to  the  lessor  shall  not  be  less  for  each  of 
the  fiscal  years  ending  June  30,  1902,  1903  and  1904  than 
$150,000,  or  less  for  each  of  the  fiscal  years  ending  June 
30,  1905  and  1906,  than  $200,000,  and  for  each  year  there- 
after not  less  than  $250,000.  The  certificate  is  signed  by 
J.  L.  Greatsinger,  president,  and  Charles  D.  Meneely,  sec- 
retary, of  the  Brooklyn  Union  Elevated,  and  T.  S.  Will- 
iams, second  vice-president,  and  C.  D.  Meneely,  secretary, 
of  the  Brooklyn  Ileights  Railroad  Company. 


28 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL  No.  i. 


JUl-V  6,  1901. 


PUBLISHED  WEEKLY  BY 

THE  STREET  RAILWAY  PUBLISHING  COMPANY 

Main  Office: 
NEW  YORK,  Beard  Building,  120  Liberty  Street. 
Chicago  Office:  Monadnock  Block. 

Philadelphia  Office:  929  Chestnut  Street. 

London  Office:  Hastings  House,  Norfolk  St.,  Strand. 


Long  Distance  Telephone,  "New  York,  4044  Cortlandt." 
Cable  Address,  "Stryjourn,  New  York." — Lieber's  Code  used. 


TERMS  OF  SUBSCRIPTION. 

In  the  United  States  and  Canada  $4.00  per  annum 

Single  copies,  first  issue  of  each  month,  35  cents;  other  issues,  5  cents. 

f  $ti.00 

In    all    Foreign   Countries,    per    annum   J 

M  4d 
I  31f( 

Subscriptions  payable  always  in  advance,  by  check  (preferred),  money  order 
or  postal  note,  to  order  of  C.  E.  Whittlesey,  Treasurer. 


Entered  as  second-class  matter  at  the  New  York  Post  Office. 
Copyright,  1901,  The  Street  Railway  Publishing  Co. 


NOTICE. 

Papers  and  correspondence  on  all  subjects  of  practical  interest 
to  our  readers  are  cordially  invited.  Our  columns  are  always  open 
for  the  discussion  of  problems  of  operation,  construction,  engineer- 
ing, accounting,  finance  and  invention. 

Special  effort  will  be  made  to  anszver  promptly,  and  without 
charge,  any  reasonable  request  for  information  which  may  be  re- 
ceived from  our  readers  and  advertisers,  answers  being  given 
through  the  columns  of  the  Journal  when  of  general  interest, 
otherwise  by  letter. 

Street  railway  news  and  all  information  regarding  changes  of 
officers,  new  equipment,  extensions,  financial  changes,  etc.,  will  be 
greatly  appreciated  for  use  in  our  nczvs  columns. 

All  matters  intended  for  publication  in  the  current  issues  must 
be  received  at  our  office  not  later  than  Wednesday  of  each  week. 

Address  all  communications  to 

The  Street  Railway  Publishing  Co., 
Beard  Building,  I20  Liberty  Street,  New  York. 


The  past  month  has  afforded  two  excellent  examples  of 
the  fact  already  well  known  that  the  increasing  demands 
for  local  transportation  in  our  larger  cities  are  now,  and  are 
likely  for  some  time,  to  more  than  overtax  the  provisions 
made  for  them.  The  electric  railway  system  on  Broadway, 
in  New  York,  although  supplying  a  much  better  service 
than  the  cable  system,  is  already  overcrowded,  while  the 
newly  opened  elevated  system  in  Boston  has  more  pas- 
sengers than  it  can  comfortably  carry.  Four  or  five  years 
ago,  when  the  elevated  system  for  Boston  was  proposed, 
there  were  many  who  thought  that  the  traffic  would  not  be 
sufficient  to  make  the  plan  pay,  but  the  only  criticism  which 
can  be  raised  against  the  elevated  system  of  Boston  now  is 
that  it  can  not  adequately  carry  all  the  people  who  want 
to  ride.  The  moral  of  this  is  that  under  the  conditions  in 
which  the  business  of  modern  cities  is  transacted,  local 
transportation  becomes  an  ever-increasing  necessity,  and 
plans  which  might  seem  liberal  under  conditions  of  to-day 


soon  prove  inadequate.  Only  the  broadest  views  should  be 
held  by  city  and  State  authorities  in  considering  plans  for 
future  development  in  transportation  systems,  and  any 
step  like  that  of  Governor  Crane  in  vetoing  the  Subway 
bill  under  Washington  Street,  Boston,  can  not  but  act 
inimically  to  the  interests  of  the  municipality. 

That  many  important  economies  result  froin  the  consoli- 
dation of  electric  railways  is  proved  by  the  large  number 
of  such  consolidations  perfected  during  the  past  six  or 
seven  years  and  by  which  the  street  railways  in  practically 
every  city  in  this  country  have  come  under  single  manage- 
ments. The  economies  secured  have  been  many,  but  one 
which  has  not  always  been  given  the  consideration  which 
it  perhaps  deserves  is  that  of  unifying  the  repair  work. 
Full  details  are  published  elsewhere  in  this  issue  of  the 
results  in  this  particular  direction  which  have  followed  the 
bringing  together  of  the  different  systems  in  St.  Louis. 
Here  the  consolidation  was  on  a  large  scale,  because  while 
the  city  was  one  of  first  importance,  there  were  seven  dis- 
tinct companies,  each  with  separate  organizations.  Repair 
shop  practice,  when  carried  on  by  a  corporation  of  this 
uiagiiituile,  can  mean  more  than  the  simple  repair  or  re- 
placement of  worn-out  parts.  The  scale  upon  which  the 
business  is  carried  on  is  so  large  that  much  new  apparatus 
can  be  manufactured  to  advantage,  and  this  has  been  fol- 
lowed in  St.  Louis  and  by  other  large  companies  in  a  way 
which  would  certainly  have  been  out  of  the  question  a  few 
years  ago.  At  just  what  point  the  disadvantages  of  doing 
this,  and  that  there  are  certain  disadvantages  must  be  ad- 
mitted, outweigh  the  advantages,  it  is  not  the  purpose  to 
discuss  here.  But  that  there  will  be  tendency  to  go  more  and 
more  into  the  manufacturing  business  as  the  corpoi-ations 
increase  in  size  is  unquestioned. 

The  iVIetropolitan  Street  Railway  Company,  of  New 
York,  has  taken  the  initiative  in  a  plan  for  the  general 
handling  of  express  matter,  which  we  have  long  advocated, 
but  which,  so  far  as  we  know,  has  never  been  put  in  opera- 
tion on  an  extended  scale  in  any  large  city.  This  plan  con- 
templates the  establishment  of  express  depots  in  various 
parts  of  the  city,  where  electric  express  cars  can  be  run  and 
loaded  with  their  packages,  and  where  they  can  discharge 
their  loads.  Stub  tracks  for  the  proposed  service  will  also 
be  run  into  the  incoming  baggage  departments  of  the  vari- 
ous steam  railroads  and  ferries,  so  that  trunks  and  heavy 
express  matter  can  be  loaded  directly  on  the  electric  cars 
without  transference.  The  local  deliveries  and  collections, 
which  are  not  possible  directly  from  the  electric  cars,  will 
be  provided  through  automobiles,  and  a  complete  system  of 
caring  for  the  delivery  service  of  the  large  dry  goods  stores 
and  other  retailers  will  be  consummated,  if  the  plan  pro- 
posed is  followed  to  its  logical  conclusion.  So  far  as  is 
possible  the  express  service  will  be  carried  on  at  night.  It 
is  needless  to  comment  on  this  plan,  which  is  directly  in  the 
line  of  modern  improvement,  and  which  should  be  a  wel- 
come relief  to  every  resident  in  a  large  city.  It  is  the  worst 
kind  of  waste  to  convey  freight  by  noisy  drays  in  city 
streets,  when  for  the  greater  part  of  the  distance,  certainly, 
it  can  be  carried  over  rails  without  wearing  the  pavement 
and  disturbing  anyone  within  earshot.  A  step  of  this  kind, 
if  it  can  be  extended  so  as  to  remove  all,  or  nearly  all,  the 
heavy  trucking  from  the  pavements  to  the  rails,  and  we  be- 
lieve that  this  will  be  done  in  the  city  of  the  future,  would 
also  permit  the  laying  of  much  smoother  pavement,  which 
can  not  be  employed  now  because  it  is  not  durable  enough  to 
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withstand  tlic  lic-avy  wear  to  which  it  is  subjected  under  the 
present  conditions. 


The  comments  on  the  subject  of  the  best  wheel  section 
for  interurban  railways,  published  on  another  page  of  this 
issue,  show  that  the  keenest  interest  is  being  taken  in  this 
question,  which  is,  indeed,  a  vital  one  if  the  many  interurban 
railways  which  are  extending  in  all  parts  of  the  country 
are  to  attain  high  speeds  and  yet  enter  the  terminal  cities 
over  the  city  tracks.  The  convenience  of  the  public  would 
not  countenance  any  other  arrangement,  but  if  this  is  to  be 
done  and  the  public  served  in  the  best  possible  way,  many 
preconceived  notions  held  by  municipal  bodies  as  to  the  type 
of  rail  suitable  for  city  streets  will  have  to  be  changed.  The 
popular  idea  that  because  New  York  City  or  some  other 
large  city  uses  a  rail  with  a  certain  width  of  groove  in  it, 
that  the  same  type  of  rail  must  be  better  for  the  public  than 
a  tram  head  or  a  wider  groove  is  a  prevalent  one  among 
the  engineers  of  some  of  the  smaller  towns.  It  never  occurs 
to  them  that  the  conditions  of  street  railway  operation  are 
so  widely  dififerent  that  what  might  suit  one  city  might  be 
absolutely  unfitted  for  another.  It  so  happens  that  the 
street  railway  lines  on  Manhattan  Island,  for  example,  are 
not  employed  by  any  interurban  cars,  and  owing  to  the 
geographical  location  of  the  city,  its  surface  tracks  will 
probably  never  be  put  to  this  service.  In  this  respect  the 
city  is  probably  unique  among  American  municipalities,  yet 
this  vital  consideration  is  often  lost  sight  of  when  the  local 
engineer  of  some  important  interurban  center  is  requested 
to  specify  the  type  of  rail  to  be  employed  on  the  streets 
under  his  jurisdiction.  We  believe  that  street  railway  com- 
panies in  all  new  work  would  do  well,  where  there  is  a  pos- 
sibility or  probability  of  the  tracks  being  used  for  inter- 
urban cars,  of  employing  either  a  T-rail  or  a  girder  rail  w  ith 
a  high  head  where  possible,  or,  if  a  grooved  rail  must  be 
used,  to  insist  upon  the  employment  of  as  high  a  head  and 
as  deep  and  wide  a  groove  as  will  ultimately  be  required  by 
the  heaviest  interurban  cars. 


The  recent  report  from  England  of  a  projected  mono- 
rail road  between  Manchester  and  Liverpool  would  be  of 
more  vital  interest  to  the  engineer  if  there  were  a  reason- 
able certainty  that  it  would  be  built.  We  call  to  mind  sev- 
eral charters  granted  in  this  country  for  such  enterprises, 
but  nothing  has  ever  come  of  them,  and  three  or  four  short 
experimental  roads  represent  the  sum  total  of  American 
achievements  in  that  field.  We  are  bound  to  say,  however, 
that  the  experimental  lines  referred  to  have  been  rather 
successful  in  everything  except  inspiring  public  enthu- 
siasm. This  has  been  the  fate  of  nearly  all  monorail  proj- 
ects since  the  first  attempts  of  Palmer  eighty  years  ago. 
Between  that  day  and  this  more  than  a  score  of  inventors 
have  tackled  the  problem  and  evolved  plans  more  or  less 
feasible,  but  seldom  materialized.  And  yet  on  its  face  the 
proposition  is  most  attractive  in  its  simplicity.  When  it 
is  possible  to  run  upon  a  single  rail  with  speed  and  safety, 
the  need  for  two  does  not  appeal  strongly  to  the  imagina- 
tion. Moreover,  we  do  not  remember  any  conspicuous 
failure  when  the  plan  has  been  put  to  the  test.  The  experi- 
mental lines  have,  as  a  rule,  been  far  too  short  to  be  oper- 
ated at  extremely  high  speeds,  but  in  other  particulars  they 
have  worked  pretty  well  and  certainly  have  encountered 
no  difficulties  sufficient  to  condemn  them.  Yet  in  this  coun- 


try they  have  come  to  nothing  and  abroad  they  are  only 
beginning  to  win  an  uncertain  recognition.  The  cause  of 
this  failure  is  by  no  means  obvious.  It  has  usually  been 
laid  by  disappointed  inventors  to  the  bitter  jealousy  and 
persistent  enmity  of  existing  railways,  seeing  in  the  new 
systems  a  fatal  rivalry  foreshadowed.  Undoubtedly,  the 
advent  of  competition  of  any  kind  is  savagely  opposed  by 
railways,  as  by  any  other  commercial  enterprises,  but  we 
think  a  monorail  line  would,  on  the  whole,  provoke  less 
active  effort  than  one  of  the  ordinary  kind.  Besides,  mono- 
rail systems  seem  to  have  met  equally  unfavorable  recep- 
tions before  great  railway  combinations  began  to  dominate 
the  public  domain.  Every  electric  interurban  line  feels  the 
heavy  hand  of  railway  opposition,  and  none  the  less  lightly 
because  it  runs  upon  two  rails. 

It  is  pretty  clear  that  something  else  must  be  the  matter 
with  monorail  systems,  and  the  real  causes  of  their  lack  of 
success  are  worth  a  bit  of  study.  It  seems  to  us  that  the 
conspicuous  objection  to  most  schemes  of  this  kind  is  that 
their  apparent  simplicity  is,  in  fact,  unreal,  and  that  for 
equal  traffic  on  a  large  scale  their  roadbeds  and  rolling 
stock  are  as  extensive  as  in  the  usual  construction.  If  one 
examines  carefully  these  so-called  monorail  projects,  it  ap- 
pears that  for  the  most  part  they  actually  involve  the  use  of 
from  three  to  five  rails.  Some  of  these,  to  be  sure,  are 
balancing  rails,  but  they  have  to  be  bought  and  installed 
and  kept  in  alignment  against  torsional  strains  that  may 
sometimes  be  rather  severe.  The  actual  ef¥ect  of  these 
guide  rails  upon  traction  and  upon  maintenance  of  way  is 
unknown  and  may  well  be  regarded  as  a  dubious  factor  in 
the  matter.  Now  and  then  a  system,  like  the  Langen,  for 
instance,  really  runs  upon  a  single  rail,  but  it  is  an  excep- 
tion to  the  rule.  The  Langen  system  actually  suspends  the 
car  from  a  massive  goose-neck  curling  around  below  the 
rail  from  the  driving  truck  overhead,  and  is  in  operation 
on  an  8-mile  line  between  Elberfeld  and  Barmen.  Even 
the  "bicycle"  railway,  one  of  the  simplest  and  most  practi- 
cable of  the  class,  recjuires  one  or  more  overhead  guide  rails 
which  must  be  supported  against  strains  normally  incon- 
siderable, but  which  might  rise  to  formidable  magnitude. 
In  a  word,  while  monorail  railways  seem  admirably  simple 
in  a  sketch,  the  working  drawings  usually  have  told  a  very 
different  story. 

Another  thing  which  has  exercised  a  malign  influence 
upon  such  schemes  is  that  they  have  too  often  been  ex- 
ploited on  the  basis  of  attaining  transcendental  speeds,  a 
purpose  for  which  they  are  not  now,  and  perhaps  never  may 
be,  required.  Some  of  them  have  qualities  of  sterling 
worth  for  the  construction  of  cheap  and  effective  cross- 
country lines,  but  with  locomotives  passing  the  hundred- 
mile-an-hour  pretty  frequently   the   necessity  of 

monorail  construction  for  high  speeds  is  not  altogether 
obvious.  Nevertheless,  the  interest  displayed  abroad  in 
such  systems  for  at  least  moderate  speeds  seems  to  be  real 
and  growing,  and  the  results  there  obtained  will  well  bear 
careful  watching.  We  hope  the  English  enterprise  will  be 
pushed  to  completion,  and  will  in  no  wise  disappoint  its 
promoters.  In  methods  of  traction,  the  more  the  merrier, 
and  if  from  the  struggle  emerges  one  really  practical  and 
valuable,  the  world  will  be  the  gainer.  If  through  monorail 
construction  it  becomes  possible  to  put  in  paying-  cross- 
country roads  where  they  are  not  now  possible,  or  to  install 
elevated  lines  with  half  the  structure  now  used  in  the 
streets,  a  real  step  in  advance  will  have  been  made  even  if 
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the  methods  are  not  of  general  applicability.  Meanwhile,  we 
get  on  very  well  with  our  present  roads.  It  is  time,  how- 
ever, for  some  steps  to  be  taken  in  the  way  of  the  high- 
speed electric  traction  that  has  been  threatened  for  nearly 
a  decade.  Just  at  present  it  looks  as  if  this  problem,  like 
the  monorail  one,  would  be  threshed  out  by  foreign  en- 
gineers, while  we  on  this  side  of  the  water  are  still  talking 
about  it.  If  this  must  be,  we  will  take  comfort  that  the 
foreigners  are  paying  the  bills  for  the  world's  experience 
in  this  particular.  It  is  safe  to  say  that  the  results  will 
not  be  neglected  by  American  enterprise. 

■  • 

Safety  Devices  and  Their  Uses 

Several  unfortunate  accidents  upon  electric  railways  of 
late  have  served  to  call  the  attention  of  managers,  as  well 
as  the  public,  to  appliances  and  methods  for  the  safe  rim- 
ning  of  cars.  It  is  not  our  purpose  to  sit  in  judgment  upon 
these  accidents.  Some  there  are  which  no  amount  of 
skill  and  foresight  can  avert,  and  we  trust  that  due  investi- 
gation will  place  in  this  category  the  recent  disasters  to 
which  we  refer. 

The  thing  to  which  we  wish  forcibly  to  call  attention  is 
that  extension  and  expansion  of  electric  railway  work 
which,  by  almost  insensible  degrees,  has  created  a  necessity 
for  methods  and  apparatus  little  needed  in  the  past.  The 
modern  electric  car  is  the  product  of  evolution,  rapid  to  be 
sure,  but  steadily  following,  like  organic  evolution,  a  well 
defined  line.  The  first  step  was  the  conversion  to  electrics 
of  the  queer  old  horse  cars  of  the  early  tertiary,  say  about 
1886  to  1888.  A  few  fossils  of  this  period  may  be  found 
in  the  side  streets  of  our  smaller  cities  employed  as  night 
lunch  carts.  These  converted  cars  served  their  purpose  for 
a  while,  but  were  too  light  to  stand  the  shaking  of  increased 
speeds,  and  were  soon  succeeded  by  slightly  heavier  single- 
truck  cars  of  similar  pattern.  The  speed  took  another  step 
forward  and  disclosed  new  imitations.  But  it  took,  to  the 
best  of  our  recollection,  at  least  one  grave  accident  in- 
volving the  loss  of  several  lives  to  enforce  the  lesson  that 
light  cars  with  a  short  wheel-base  could  not  safely  be  driven 
beyond  a  certain  moderate  speed.  Heavier  service  implied 
heavier  cars  and  a  type  well  fitted  for  suburban  and  inter- 
urban  work  was  soon  developed.  It  would  run  steadily 
and  take  curves  smoothly  and  was  fitted  with  powerful 
hand  brakes  capable  of  keeping  it  under  full  control  in 
almost  any  emergency. 

Within  the  last  five  years  there  has  been  immense  activity 
in  electric  railroading  of  a  yet  more  extensive  character. 
The  service  is  still  faster  and  heavier  than  before  and  the 
new  conditions  have  been  imperative  in  demanding  further 
safety  appliances  which  have  generally  been  forthcoming. 
Powerful  air,  electric,  and  other  brakes  have  been  devised 
and  wherever  installed  have  tended  greatly  to  security. 

But  look  for  a  moment  at  the  stage  of  operations  that  has 
thus  been  reached.  In  point  of  speed  and  weight  of  car  or 
train  the  modern  electric  road  is  at  least  the  equal  of  the 
railroad  of  forty  years  ago,  or  even  of  a  somewhat  later 
period.  If  trafiic  is  to  be  safely  conducted,  the  electric  line 
must  be  not  only  equipped  but  operated  with  the  same 
amount  of  precaution  that  the  experience  of  years  proved  to 
be  necessary  with  other  railroading  on  a  similar  scale. 
This  hint  has  already  been  taken  and  we  find  to-day  electric 
roads  well  equipped  with  power  brakes,  with  well  arranged 


telegraphic  or  telephonic  systems  of  train  despatching 
adapted  to  the  work  undertaken,  and  when  occasion  de- 
mands, with  complete  block  systems  of  the  most  advanced 
type,  as  in  some  of  the  recent  fine  elevated  roads. 

Now,  the  moral  to  be  drawn  is  this.  We  are  to-day  deal- 
ing in  electric  traction  with  problems  in  progressive  rail- 
roading. It  is  not  sufficient  to  install  a  first-class  track  and 
feeder  system  and  to  equip  it  with  the  best  modern  cars. 
The  system  must  be  taken  under  consideration  as  a  problem 
in  safe  transportation  and  studied  in  the  light  of  the  experi- 
ence acquired  in  ordinary  railroading.  With  electric  cars 
having  their  whole  weight  available  for  traction,  power 
brakes  and  motors  capable  of  a  tremendous  turning  effort 
in  reversal,  such  a  thing  as  a  head-on  collision  ought  to  be 
a  sheer  impossibility,  and  a  rear-end  collision  unthinkable 
at  any  speed  likely  to  do  serious  damage. 

Perhaps  the  most  serious  difficulty  in  a  practical  way  is 
that  few  electric  roads  have  been  built  with  due  foresight 
of  the  traffic  and  the  speeds  that  will  have  ultimately  to  be 
dealt  with.  After  a  time  the  equipment  outruns  the  track 
and  roadbed  and  the  trouble  begins.  At  each  stage  of  de- 
velopment the  system  ought  to  be  critically  overhauled  with 
reference  to  its  operative  capabilities.  The  division  super- 
intendent of  a  trunk  line  would  see  more  that  is  important 
to  be  seen  in  a  couple  of  hours  than  the  average  construct- 
mg  engineer  would  in  a  week.  Then  is  the  time  to  adopt 
better  brakes  if  they  are  needed,  to  plan  a  system  of  train 
despatching  or  a  block  system,  not  fully  organized  at  first, 
perhaps,  but  adequate  to  meet  the  existing  conditions  and 
capable  of  expansion. 

But  it  must  be  remembered  that  even  the  best  arrange- 
ments for  safe  operation  are  in  the  last  resort  dependent  on 
the  skill  and  faithfulness  of  the  men  who  run  the  cars.  We 
can  not  speak  in  too  warm  terms  of  praise  of  the  far-sighted 
policy  pursued  by  several  of  the  large  electric  railway  sys- 
tems, in  choosing,  and  then  carefully  training,  their  operat- 
ing force.  It  takes  a  clear-headed,  cool  and  nervy  man  to 
run  a  high-speed  electric  train,  almost,  if  not  quite,  the  same 
grade  of  man  as  it  takes  to  run  a  locomotive,  and  it  pays  to 
tiain  him  thoroughly.  His  physical  labor  is  lighter  than 
that  of  a  locomotive  engineer,  but  he  should  know  his  ma- 
chine no  less  thoroughly  and  keep  his  wits  about  him  in 
perhaps  an  even  greater  degree. 

Given  proper  safety  appliances  and  men  carefully  trained 
in  their  applications,  and  it  should  be  possible  to  attain 
almost  perfect  immunity  from  accidents.  Obviously,  it 
does  not  follow  that  all  electric  roads  should  install  com- 
plete block  systems,  or  that  if  they  did  they  would  never 
have  an  accident.  Here,  as  elsewhere,  the  means  must  suit 
the  end,  and  perfection  in  things  human  and  of  human  con- 
struction is  difficult  to  reach.  But  a  road,  electric  or  other, 
which  runs  fast  trains  must  take  precautions  which  would 
be  needless  if  the  trains  were  slow  and  infrequent,  and  if  it 
is  double-tracked  throughout,  must  plan  for  safe  operation 
in  a  different  way  from  that  which  would  be  advisable  on  a 
single  track.  As  speed  or  density  of  traffic  increases  new 
conditions  of  operation  are  disclosed  and  must  be  followed 
up,  and  the  personnel  of  the  system  must  follow  the  line  of 
progress.  For  the  whole  road,  men  and  material,  is  a  deli- 
cately organized  machine  for  handling  traffic,  and  its  ad- 
justments must  be  varied  to  suit  the  output.  It  will  seldom 
fail  if  it  be  given  adequate  care,  but  the  higher  the  speed 
and  the  heavier  the  duty,  the  more  watchful  must  the 
mechanism  be  superintended. 
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Notes  on  the  Pan-American  Exposition 


and  the  electrical  engineers  who  have  had  this  work  in 
charge  deserve  great  credit  for  the  manner  in  which  it  has 


The  Pan-American  Exposition,  which  was  officially 
opened  May  20,  has  been  well  prepared  for  the  reception  of 
visitors  now  for  some  time  past.  Although  during  the  last 
month  some  of  the  finishing  touches  have  been  added  to  the 
grounds,  buildings  and  exhibits,  nevertheless,  as  previously 
explained,  these  were  not  too  vital  features  of  the  Exposi- 
tion, and  anyone  who  has  visited  the  Fair  at  Buffalo  during 
the  past  month  has  not  met  with  disappointment  caused  by 
any  state  of  unreadiness  of  the  Exposition  features. 

The  attendance  at  the  Exposition  so  far  has  not  been 
equal  to  the  average  which  was  expected  by  the  managers 
and  residents  of  Buffalo,  but  this  has,  perhaps,  been  only 
natural,  because  at  all  fairs  of  this  kind  the  visitors  during 
May  and  June  have  been  less  than  those  who  have  visited 
the  fair  later.  This  is  partly  because  many  wait  until  their 
friends  bring  back  a  report  of  what  they  have  seen,  and 
also  partly  because  the  summer  vacations  have  not  begun. 
July  will  undoubtedly  witness  a  considerable  increase  in  the 
average  number  of  visitors,  and  this  increase  will  grow 
greater  as  the  following  months  arrive.  September  and 
October  were  the  crowded  months  at  the  Chicago  Fair,  and 
there  is  every  reason  to  believe  that  the  same  condition  will 
exist  at  Buffalo.  In  the  meantime,  those  who  take  advan- 
tage of  July  to  visit  the  Fair  will  escape  the  crowds  which 


VIEW  LOOKING  THROUGH^  PROPYL^A  TO  BELT  LINE  STATION 

been  carried  out.  In  this  spectacle  the  electric  tower  is,  of 
course,  the  centerpiece,  as  it  is  of  a  day  effect,  but  the 


ELECTRICITY  BUILDING  AT  NIGHT 


will  inevitably  be  present  during  the  final  months  of  the 
Exposition. 

As  has  previously  been  stated  in  this  paper,  the  principal 
spectacular  feature  of  the  grounds  is  the  night  illumination, 


iUumination  of  the  individual  buildings  is  also  very  beauti- 
ful and  eflfcctive,  as  can  be  seen  from  the  night  view  of  the 
Electricity  l>uilding,  which  is  presented  herewith, and  which 
dififers  somewhat  in  its  treatment  from  that  of  the  Machin- 
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ENTRANCE  TO  SUBWAY  LEADING  TO  BELT  LINE  TRAINS 

fry  and  Transportation  Building,  pre- 
viously illustrated.  The  illumination  is  en- 
tirely by  incandescent  lamps,  and  in  this 
particular  the  Exposition  differs  from  any 
which  has  hitherto  been  held.  The  lights 
are  all  of  8  cp,  and  are  supplied  in  most 
])art  from  Niagara  Falls  power  by  meanr. 
of  the  large  group  of  transformers  forming 
part  of  the  exhibit  of  the  General  Electric 
Company  in  Electricity  Building,  although 
this  power  is  also  supplemented  by  two 
auxiliary  plants,  one  located  at  the  extreme 
northeastern  end  of  the  building  and  the 
other  in  the  basement  of  Machinery  and 
Transportation  Building. 

It  is  not  the  intention  of  this  article  to  de- 
scribe any  of  the  individual  exhibits  in  the 
different  buildings,  as  they  have  already 
been  covered  by  previous  articles,  or  will  be 
taken  up  in  later  issues,  but  to  give  some 
particulars  of  the  transportation  features 
to  the  grounds,  which  were  not  described 
in  the  Tune  issue  of  the  Street  R.\il\a'a\ 
Journal.  It  was  stated  in  that  issue  that 
tliere  were  three  means  of  reaching  the 


grounds,  one  by  the  electric  railway  lines, 
which  approach  the  West  Amherst  entrance 
at  the  west  of  the  grounds  and  terminate 
in  a  large  loop  at  that  point,  from  which 
visitors  enter  the  west  end  of  the  Mall.  The 
second  entrance  is  that  provided  by  the  elec- 
tric railway  lines  converging  at  the  east  side 
of  the  grounds,  and  by  which  access  is  pro- 
vided to  the  East  Amherst  gate  at  the  east 
end  of  the  Mall.  Both  of  these  terminals 
belong  to  the  International  Traction  Com- 
pany, and  are  employed  exclusively  by  the 
cars  of  that  company.  They  were  described 
fully  in  the  June  issue.  The  third  entrance, 
to  which  only  a  brief  mention  was  given  in 
the  last  issue,  is  that  at  the  northern  end  of 
the  grounds,  and  by  many  it  is  thought  that 
later  in  the  season  it  will  be  used  by  more 
visitors  than  either  of  the  others,  as  it  is 
the  natural  means  of  access,  not  only  by 
parties  who  come  to  the  citv  over  the  trunk 


BELT  LINE  TRAIN  AT  UNLOADING  PLATFORM 


ENTRANCE  TO  EAST  AMHERST  ELECTRIC  RAILWAY  TERMINAL 

line  railroads  which  terminate  in  Buffalo, 
but  also  the  region  north  of  Buffalo,  in- 
cluding Niagara  Falls  and  Lockport.  As 
is  generally  known,  the  New  York  Cen- 
tral Railroad  operates  a  belt  line  around 
the  city  of  Buffalo,  passing  at  the  south 
through  the  Exchange  Street  Station, 
and  at  the  north  past  the  upper  end  of 
the  Exposition  grounds.  It  is  a  double- 
track  road,  and  trains  are  run  around 
the  loop  each  way.  The  stations  are 
located  at  intervals  of  from  one-half  mile 
to  a  mile  and  a  half.  During  the  first 
part  of  the  Exposition,  the  headway  of 
trains  has  been  about  every  half-hour, 
but  the  terminal  facilities  are  such  that 
trains  can  be  run  in  both  directions  at  in- 
tervals of  five  minutes,  providing  a  quick 
and  almost  inexhaustible  means  of  carry- 
ing passengers  from  the  lower  part  of 
the  city  to  the  Exposition  grounds.  The 
fare  is  5  cents  between  any  two  stations 
on  the  Belt  Line,  and  the  cars  used  are 
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not  steam  railroad  coaches,  but  are  provided  with  longi-  The  terminal  station  at  the  Exposition  has  been  planned 
tudinal  seats,  with  the  exception  of  eight  cross  seats  at  the      to  accommodate  this  large  number  of  visitors,  and  its  cost 


GENERAL  VIEW  OF  BELT  LINE  STATION  AT  PAN-AMERICAN  GROUNDS 


TERMINAL  STATION  OF  THE  NIAGARA  FALLS  AND  LOCKPORT  ELECTRIC  CARS] 

center,  and  the  fares  are  recorded  by  ordinary  street-car  is  stated  to  have  been  in  the  neighborhood  of  $1,000,000. 
registers.  There  are  nine  through  steam  railroad  tracks,  not  counting 
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the  electric  railway  tracks,  at  the  northern  end,  devoted  to 
the  cars  of  the  International  Traction  Company  to  Niagara 


ENTRANCE  GATE  TO  EXPOSITION  AT  BELT  LINE  TERMINAL 


Falls  and  Lockport.  Each  platform  is  divided  into  two 
divisions  hy  gates,  one  for  the  incoming  and  the  other  for 


the  outgoing  passengers.  The  latter  after  reaching  the 
platforms  descend  a  flight  of  stairs,  with  which  each  plat- 
form is  provided,  and  enter  a  subway 
which  leads  them  under  the  belt  line  tracks 
to  the  entrance  to  the  grounds.  Opposite 
the  Exposition  entrance  is  the  New  York 
Central  ticket  office,  where  there  are  twelve 
booths  protected  by  railings,  for  the  sale  of 
tickets.  The  terminal  station  of  the  Ni- 
agara Falls  and  Lockport  electric  lines  is 
outside  of  the  Belt  Line  Station,  and  access 
to  the  grounds  is  provided  through  the 
same  subways  already  described.  A  person 
entering  the  grounds  by  either  of  these 
ways  passes  through  an  end  of  the  Station 
Exhibit  Building,  then  through  the  western 
arch  of  the  Propyljea,  and  immediately  en- 
ters the  Plaza,  when  he  is  well  within  the 
grounds. 

Although  the  problems  of  transportation 
to  the  grounds  have  been  carefully  worked 
out  by  the  companies  interested,  there  is 
a  lack  of  transportation  facilities  around 
the  grounds,  and  some  criticism  has  been 
caused   from   this   fact.     It   is   quite  a 


JINRICKSHAS  AT  THE  EXPOSITION 


VIEW  OF  ONE  OF  THE  SUBWAYS 


A  JINRICKSHA  STATION 


GONDOLA  AND  TRIUMPHAL  BRIDGE 
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long  walk  from  one  end  of  the  grounds  to  the 
other,  and  if  some  cheap  and  convenient  means  of  trans- 
portation was  provided,  there  is  no  doubt  but  that  it  would 


THE  PROPYLAEA  AS  SEEN  FROM  THE  STATION  EXHIBIT 
BUILDING 

be  well  patronized.  Such  means  were  furnished  at  the 
Chicago  Fair  by  the  Intramural  Railroad,  and  at  the  Paris 
Exposition  by  the  moving  sidewalk,  but  at  the  Pan-Ameri- 
can Grounds  the  only  recourse  is  to  the  Japanese  jinrick- 
shas, the  rolling  chairs,  or  to  the  gondolas  or  launches, 
which  operate  on  the  canals.  As  all  of  these  are  expensive, 
and  like  all  individual  means  of  transit,  are  somewhat  diffi- 
cult to  secure  when  wanted,  although  greatly  in  evidence 
when  their  services  are  not  desired,  it  is  the  general  opinion 
that  an  electric  line,  either  surface  or  elevated,  passing 
around  the  grounds,  would  have  proved  both  convenient 
and  profitable.  The  gondolas  and  jinrickshas,  however, 
give  a  picturesque  appearance  to  the  surroundings  as  the 
views  accompanying  this  article  show. 

■  


The  Historical  Exhibit  at  the  Pan-American 


At  the  western  end  of  Electricity  Building  is  a  row  of 
historical  exhibits,  which  are  sure  to  attract  wide  attention. 
The  first  case,  to  the  left,  contains  the  earliest  types  of  watt 
and  ampere  meters,  quick  break  switches,  etc.  Adjoining 
this  is  a  bipolar  alternator  with  notched  poles,  built  by  Elihu 
Thomson  in  1888.  Then  follow  two  famous  types  of  rail- 
way motors,  which  also  originated  with  the  Thomson- 
Houston  Company,  and  a  few  of  which  are  still  doing 
valiant  service  in  different  parts  of  this  country.  These  are 
the  W.  P.  30  motor,  with  fields  of  cast  steel,  and  the  F-30 
motor,  with  double-reduction  gearing.  Close  to  these  mo- 
tors is  one  of  the  original  rheostat  controllers  made  by  the 
Thomson-Houston  Company,  and  called  the  type  J  con- 
troller. Both  of  these  motors  appear  now  extremely 
antiquated,  although  only  about  a  dozen  years  have  passed 
since  they  were  the  leading  types  produced,  yet  in  the 
W.  P.,  the  method  of  enclosing  the  fields,  which  is  now  the 
universal  practice,  is  clearly  shown. 

Following  down  the  row  of  historical  exhibits,  the  visitor 


next  comes  to  the  pioneer  of  them  all  or  the  old  Z  Edison 
bipolar  dynamo,  with  its  long,  thin  poles  surmounted  by  an 
enormous  yoke.  Next  is  a  No.  51  railroad  rheostat,  and 
adjoining  this  is  one  of  the  original  Vandepoele  railway 
motors.  The  date  at  which  this  machine  was  built  is  un- 
known, but  it  was  about  1885  or  1886.  It  is  a  large  bipolar, 
double-reduction  machine.  Adjoining  this  is  the  famous 
S.  R.  G.  railway  motor,  so  called  because  it  used  single- 
reduction  gearing;  it  is  the  first  one  of  this  type  built  for 
regular  commercial  work.  The  visitor  then  sees  an  early 
Thomson  arc  light,  dating  from  1880,  and  adjoining  this 


OLD  EDISON  DYNAMO  IN  HISTORICAL  EXHIBIT 

is  one  of  the  early,  if  not  the  earliest,  form  of  Thomson 
welding  machine  with  welder  combined  to  the  generator. 

The  pioneer  Brush  work  in  the  electric  field  is  repre- 
sented by  the  first  Brush  arc  dynamo,  with  its  characteristic 
design.  This  was  built  in  1876  and  1877,  and  adjoining  it 
is  an  early  Brush  plating  machine  designed  for  5  volts  and 


EARLY  THOMSON  ARC  MACHINE  IN  HISTORICAL  EXHIBIT 

75  amps.  At  the  northern  end  of  the  exhibit  is  a  case  con- 
taining some  of  the  original  railway  overhead  material, 
including  an  early  hanger  made  of  wood  or  composition 
with  a  sheet  metal  cone,  together  with  a  number  of  early 
strains  and  puU-offs  made  of  molded  mica,  and  some  primi- 
tive commutators.  Altogether,  the  exhibit  is  a  most  inter- 
esting one,  and  the  General  Electric  Company,  through 
whose  courtesy  the  apparatus  was  loaned  for  exhibit,  de- 
serves the  thanks  of  visitors  at  the  Exposition. 


r 
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The  New  Manchester  Tramway  System 


In  the  years  1875,  1878  and  1881  the  Corporations  of 
Manchester  and  Salford  obtained  powers  for  and  con- 
structed tramways  in  their  respective  boroughs.  Subse- 
quently a  company  caUing  itself  the  Manchester  Suburban 
Tramways  Company  constructed  extensions  of  those  lines 
in  the  suburban  district,  and  the  Corporation  of  Oldham 
and  the  local  boards  of  Withington,  Moss  Side  and  Eccles 
also  obtained  powers  and  constructed  lines  in  their  several 
districts.  The  various  corporations  and  local  authorities 
owning  the  lines  leased  them  to  the  Manchester  Carriage 
&  Tramways  Company  (the  successors  of  the  Manchester 
Suburban  Tramways  Company),  and  this  company  has, 


into  four  groups,  viz.:  (a)  the  Manchester  group;  (b)  the 
Salford  group ;  (c)  the  Oldham  gToup,  and  (d)  the  Ash- 
ton  and  Stalybridge  group. 

It  might  appear  that  this  splitting  up  of  the  system  into 
groups  is  a  public  disadvantage,  but  in  reality  it  is  not  so, 
as  the  Manchester  Carriage  &  Tramways  Company  has 
worked  its  system  in  seven  or  eight  distinct  sections,  each 
controlled  by  a  separate  manager.  The  Manchester  lines 
are  to  be  extended  and  the  total  track  mileage,  when  com- 
pleted, will  aggregate  150  miles  of  single  track.  The  policy 
pursued  by  the  Manchester  Corporation  is  to  make  arrange- 
ments for  having  tramcar  communication  between  the 
city  and  the  nearest  large  towns  and  the  district  within  a 
radius  of  7  or  8  miles  of  Manchester  will  be  probably  one  of 


ONE  SIDE  OF  ENGINE  ROOM,  DICKINSON  STREET  STATION 


during  the  past  twenty-one  years  or  so,  operated  the  entire 
system. 

In  the  year  1895  the  corporations  of  Manchester  and 
Salford  began  to  consider  the  question  as  to  what  was  to 
be  done  at  the  expiration  of  the  leases  in  1901,  and  after 
two  years'  consideration  by  special  committees,  it  was  de- 
termined by  the  two  corporations  respectively  to  munic- 
ipalize their  tramways.  A  glance  at  the  accompanying 
map  will  sl.ow  that,  owing  to  the  ownership  of  the  lines 
being  in  various  hands,  the  difficulties  in  the  direction  of 
a  general  municipalization  of  the  entire  tramways  of  the 
district  were  very  great,  and  it  was  predicted  that  the  vari- 
ous local  authorities  having  conflicting  interests  would 
never  come  to  an  agreement.  This  prophecy,  however,  was 
not  fulfilled,  as  agreements  have  now  been  entered  into 
which  enables  the  municipal  working  of  the  entire  system 
to  be  carried  out. 

The  tramway  system  hitherto  worked  by  the  Manchester 
Carriage  &  Tramways  Company  will  be  divided  in  future 


the  largest  tramway  centers  in  the  world,  having  a  total 
length  of  about  500  miles  of  single  track. 

POWER  STATIONS 

The  three  routes  first  equipped  are  the  Cheetham  Hill 
Road,  Rockdale  Road  and  Bury  New  Road;  part  of  the 
latter  is  in  the  Salford  district,  and  has  been  equipped  by  the 
Salford  Corporation.  The  work  of  electrification  will  in 
future  be  carried  out  in  sections  until  finally  the  electric 
system  is  used  throughout.  As  the  transformation  pro- 
gresses new  generating  stations  will  be  required  to  supply 
sufficient  current  to  the  lines,  so  that  although  the  first 
three  tramway  routes  mentioned  above  are  to  be  supplied 
with  current  from  the  existing  Dickinson  Street  power 
station,  it  is  intended  that  the  Bloom  Street  works,  now 
nearly  completed,  and  the  Stuart  Street  works,  now  under 
consideration,  shall  ultimately  be  the  chief  sources  of  sup- 
ply for  current  for  tramway  purposes. 

The  total  horse  power  in  the  Dickinson  Street  station 
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amounts  to  13,000  obtained  from  engines  varying  from 
400  hp  to  3000  hp.  The  accompanying  illustrations  show 
general  views  of  the  engine  and  boiler  rooms.  When  one 
considers  that  the  Bloom  Street  works,  which  are  ex- 
pected to  be  completed  by  September  next,  will  consist  of 
four  engines  aggregating  12,000  hp,  and  also  that  the 
Stuart  Street  works,  for  which  tenders  have  recently  been 
accepted,  will,  as  a  first  instalment,  be  fitted  with  15,000 
hp,  and  that  the  site  selected  at  Stuart  Street  will  in  a  com- 
paratively short  space  of  time  be  filled  with  60,000  hp,  the 
magnitude  of  Manchester's  proposed  system  is  made  ap- 
parent. 

At  Dickinson  Street  there  are  at  present  two  engines 


eluded  the  three-phase  machinery  required  for  feeding  the 
outside  districts  for  lighting  and  power  purposes.  The 
pressure  used  for  the  purposes  is  5000  volts,  which  is  con- 
veyed to  the  sub-stations  fixed  in  the  outlying  region,  and 
in  these  sub-stations  the  current  is  reduced  to  the  pressure 
required  for  supplying  light  and  power  to  consumers.  The 
boiler  houses  are  three  in  number  and  contain  a  total  of 
twenty-two  boilers,  eighteen  Lancashire  and  four  Babcock 
&  Wilcox  type,  all  of  which  are  stoked  automatically.  This 
is  sufficient  to  give  a  spare  unit,  as  every  one  of  these  boil- 
ers is  required  for  the  winter  requirements,  and  every  en- 
gine in  Dickinson  Street  will  as  well  be  called  upon  during 
the  ensuing  winter  to  do  its  utmost  in  order  to  supply  the 
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each  of  1500  hp,  made  by  Messrs.  Ferranti,  of  Hollinwood, 
for  tramway  purposes  only,  but  they  are  so  arranged  that 
the  dynamos  they  drive,  which  are  of  the  Westinghouse 
Company's  manufacture,  can  also,  in  case  of  emergency, 
be  used  for  lighting  purposes.  A  handsome  special 
switchboard  for  equalizing  purposes  has  been  erected  and 
is  illustrated  herewith,  and  a  second  switchboard  contains 
the  feeder  and  Board  of  Trade  panels.  The  British  Thom- 
son-Houston Company  supplied  these  switchboards,  etc., 
and  also  the  feeder  and  section  pillars.  The  electrical  de- 
velopment of  the  tramways  has  been  under  the  supervision 
of  G.  F.  Metzger,  who  was  recently  appointed  electrical  en- 
gineer of  the  corporation,  and  all  switchboard  arrangements 
have  been  ordered,  obtained  and  erected  since  Mr.  Metzger 
took  over  his  duties  on  the  ist  of  April,  as  also  have  the 
necessary  feeder  pillars  in  the  streets. 

In  the  equipment  of  the  Dickinson  Street  works  is  in- 


demand.  At  the  end  of  last  year  the  number  of  8-cp  lamps 
amounted  to  no  less  than  367,000,  and  it  was  with  difficulty 
that  steam  could  be  maintained,  but  since  then  13,000  ad- 
ditional lamps  have  been  installed  and  the  tramway  lines 
opened.  It  will,  therefore,  unless  relief  comes  in  the  shape 
of  the  completion  of  the  Bloom  Street  works,  be  an  ex- 
tremely hard  task  to  supply  the  demand  for  power  next 
winter. 

LINE  CONSTRUCTION 

All  of  the  material  used  in  connection  with  the  overhead 
line  construction  in  Manchester  has  been  specially  de- 
signed, supplied  and  erected  by  Macartney,  McElroy  & 
Company,  Ltd.,  London.  Both  center  and  side  pole  and 
rosette  construction  is  employed,  all  of  which  is  of  the 
best.  It  was  at  first  intended  to  use  more  of  the 
center  poles,  but  so  much  popular  objection  was  expressed 
at  the  interference  to  vehicular  traffic,  that  the  original 
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plans  were  modified  after  a  considerable  number  were  in 
place.  The  poles,  as  seen,  are  handsomely  ornamented 
with  scrolls  made  from  original  designs  of  Macartney,  Mc- 
Elroy  &  Company,  and  present  a  very  attractive  appear- 
ance. The  trolley  wire  is  No.  oooo  and  is  supported  on  the 
flexible  suspension  system,  the  hangers  being  of  the  very 


300HP  LIGHTING  SET,  DICKINSON  STREET 

best  gun-metal  and  sufficiently  strong  to  stand  a  testing 
strain  of  8000  lbs.  without  breaking. 

Although  the  overhead  work  was  done  under  contract, 
and  has  given  entire  satisfaction,  the  corporation  intends 
in  future  to  do  all  of  its  own  construction  work.  The  track 
already  laid  was  put  down  by  men  employed  by  the  munici- 
pality and  the  work  was  accomplished  with  a  commendable 
lack  of  inconvenience  and  a  minimum  amount  of  annoy- 
ance to  the  public.  In  the  center  of  the  city  the  work  was 
done  at  night,  and  at  no  time  was  the  regular  tramway  ser- 


PART  OF  THE  BOILER  HOUSE,  DICKINSON  STREET 

vice  interrupted  during  the  laying  of  the  new  loo-lb.  full- 
grooved  rails. 

CAR  HOUSE 

The  buildings  for  the  Queen's  Road  car  house,  now  ap- 
proaching completion,  are  believed  to  be  the  most  extensive 
hitherto  erected  in  Europe,  and  cover  upward  of  4  acres 
of  land.   The  site,  which  is  irregular  in  shape,  has  a  front- 


age on  two  streets,  namely,  Boyle  Street,  about  975  ft.  (775 
ft.  only  being  utilized  at  present),  and  Queen's  Road,  about 
330  ft.  The  materials  used  for  the  Boyle  Street  elevations 
are  gray-end  bricks  in  the  spaces  between  the  piers,  and 
stock  brick  for  the  piers,  gables,  arches,  etc. ;  the  front  ele- 
vation and  main  gateway  are  entirely  of  stock  bricks. 

Provision  is  made  for  252  cars,  and  the  entire  area  of  the 
land  required  for  this  accommodation  and  for  the  approach 
leading  to  the  sheds  is  covered  by  roofs  consisting  of  steel 
principals,  purlins  and  girders  supported  on  cast-iron  cir- 
cular columns,  with  boards,  felt  and  slate,  and  with  suitable 
roof  lights  glazed  with  Mellowes  &  Company's,  Sheffield, 
patent  "Eclipse"  glazing. 

The  main  approach  to  the  sheds  from  Queen's  Road  con- 
sists of  a  roadway  48  ft.  wide,  entered  by  a  massive  gate- 
way 16  ft.  wide,  and  provided  with  three  emergency  exit 
gateways,  each  14  ft.  wide  in  Boyle  Street. 

The  sheds  for  the  cars  are  placed  at  right  angles  to  the 
approach  road,  and  consist  of  fourteen  sheds,  each  37  ft. 
wide,  to  contain  eighteen  cars ;  that  is,  having  three  tracks 
holding  six  cars  each. 

Eleven  of  the  sheds,  with  capacity  for  198  cars,  stand 
over  a  pit  395  ft.  long  by  150  ft.  wide,  the  bottom  of  which 
is  4  ft.  6  ins.  below  the  track  level.  This  pit  gives  access 
to  the  motors  under  the  cars  and  facilitates  inspection  and 
repairs.  The  remaining  three  sheds  are  for  fifty-four 
trailer  cars  which  will  stand  on  the  solid  ground. 

The  accompanying  plan  shows  the  immense  amount  of 
special  work  which  must  have  been  necessary  in  the  con- 
struction of  the  tracks  for  accommodating  the  cars  in  stor- 
age. This  work  has  all  been  done  by  the  Lorain  Steel 
Company  at  its  works  at  Johnstown,  Pa.,  and  is  of  the 
well-known  hardened  steel  plate  type.  Chief  Engineer  E. 
B.  Entwisle,  of  the  Lorain  Company,  has  spent  considerable 
time  in  England  arranging  for  this  car  house  track  and 


MAIN  TRACTION  SWITCH  BOARD 


some  160  other  examples  of  first-class  special  work  located 
throughout  the  system.  It  is  all  of  guaranteed  construction 
and  similar  to  that  furnished  to  the  Glasgow  and  other 
tramways  in  Great  Britain.  The  front  part  of  the  car  house 
has  been  fitted  up  as  offices  of  the  company,  club  rooms  for 
the  employees  and  other  rooms  for  general  purposes.  A 
complete  repair  shop  with  store  rooms  is  also  provided, 
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and  there  is  a  swing  jib  crane  and  hoist  door.  The  build- 
ings were  designed  and  erected  under  the  superintendence 
of  J.  Gibbons,  F.  M.  S.  A.,  Architect,  Manchester. 

ROLLING  STOCK 

There  are  now  about  one  hundred  cars  in  the  sheds,  but 
orders  have  been  placed  for  450.  The  cars  on  the  Cheet- 
ham  Hill  route,  now  ready  for  the  conveyance  of  passen- 
gers, are  double-decked,  and  are  designed  to  hold  sixty- 
seven  people  in  the  larger  size,  and  forty-three  in  the 
smaller  one.    Before  coming  to  a  decision  in  regard  to  de- 


CAR  USED  AT  OPENING  CEREMONY 


the  railway  bridges  on  the  line  of  route.  At  Gaythorn  and 
at  Ardwick  there  will,  later  on,  be  experienced  a  somewhat 
similar  trouble  with  low  bridges.  Cheetham  Hill  passen- 
gers are  happily  so  situated  that  there  is  not  a  single  bridge 


CHEETHAM  HILL  ROAD,  CENTER  AND  SIDE  POLES 


sign  the  Tramways  Committee  bought  six  sample  cars  from 
six  leading  makers.  It  examined  the  points  of  each,  took 
note  of  those  which  were  regarded  as  best,  combined 
the  various  good  qualities  and  rejected  those  which  were 
thought  inferior,  and  then  invited  tenders  for  the  .4.50  cars 
framed  to  its  own  specification.    While  the  present  center 


they  have  to  pass  under.  Of  the  450  cars  under  order  150 
more  are  soon  to  follow  the  100  already  received.  The  Tram- 
ways Committee  expects  that  in  two  or  three  years  the 
total  number  that  will  be  running  will  reach  the  figure  of 
600,  and  that  in  five  or  six  years  it  will  be  at  least  1000. 
Workmen's  cars,  at  particularly  cheap  rates,  will  be  a  fea- 
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for  the  250  cars  shortly  to  run  is  Cheetham  Hill,  it  will  be 
needful  later  on  to  provide  further  establishments  at  Ard- 
wick and  probably  at  either  Bradford  or  in  South  Man- 
chester. On  the  Higher  Broughton  route  cars  will  be  used, 
at  any  rate  at  the  beginning,  with  no  outside  seats,  an  ar- 
rangement which  has  been  made  because  of  the  lowness  of 


ture  of  the  service.  There  will  be  about  a  dozen  to  begin 
with.  Fixed  stopping  places  have,  of  course,  been  ren- 
dered necessary,  a  change  from  the  old  system  of  stopping 
anywhere  on  signal,  and  push  buttons  are  placed  in  the  cars 
for  the  convenience  of  passengers,  those  on  the  roof  being 
placed  on  standards.    The  old  collecting  boxes  now  in  use 
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will   give  place  to  the   bell  punch  and  ticket  system. 

The  orders  for  the  car  bodies  have  been  given  partly  to 
G.  F.  Milnes  &  Company,  of  Hadley,  and  partly  to  the 
Brush  Electrical  Engineering  Company,  of  Loughborough. 
Some  are  mounted  on  Brill  trucks  and  some  on  Peckham 
trucks,  and  the  equipments  are  those  of  the  British  Thom- 
son-Houston Company  and  Dick,  Kerr  &  Company. 

The  smaller  car  illustrated  with  this  article  was  made  by 
G.  F.  Milnes  &  Company  and  used  at  the  opening  ceremo- 
nies of  the  road  a  few  weeks  ago.  All  at  the  opening  were 
from  this  firm,  part  of  an  order  for  210  cars. 

These  cars  have  top  seats,  are  capable  of  seating  forty- 
three  passengers,  and  are  mounted  upon  rigid  four- 
wheeled  electric  motor  trucks.  The  length  of  body  is  14  ft. 
2  ins.,  and  the  length  of  each  platform  5  ft.  The  width 
over  body  is  6  ft.  6  ins. 

The  side  construction  is  of  selected  Honduras  baywood 


The  seats  inside  the  car  are  finished  with  perforated 
Birch  veneer  and  teak  framing,  and  covered  with  Wilton 
carpet  rugs  of  a  handsome  design,  while  the  metal  trim- 
mings are  all  of  solid  bronze,  highly  polished,  of  the  latest 
improved  patterns  and  designs.  The  platforms  are  hung 
below  the  underframe,  and  the  step  is  very  low,  the  dis- 
tance from  the  ground  being  not  more  than  13  ins.,  thereby 
making  the  car  easy  of  access.  Access  is  made  to  the  roof 
by  means  of  a  stairway  having  sides  of  sheet  steel,  and  seats 
are  installed  on  the  roof  for  twenty-five  passengers.  These 
seats  are  reversible  and  placed  each  side  a  center  gangway, 
so  that  passengers  may  face  forward  in  whichever  direc- 
tion the  car  is  traveling. 

The  lights  inside  the  car  are  distributed  from  the  cleres- 
tory ceiling  by  handsome  cut  globes,  thus  making  reading 
easy  and  agreeable.  Revolving  roof  lanterns  made  of 
aluminium  are  mounted  over  each  canopy.    The  cars  are 


DOUBLE-DECKED,  SIXTY-SEVEN  PASSENGER  CAR 


paneling,  curved  at  the  bottom  to  give  a  good,  artistic 
effect,  the  main  framing  consisting  of  well-seasoned  teak. 
The  interior  finish  is  of  finest  teak,  with  handsome  syca- 
more raised  panels,  fluted  teak  pilasters  and  carved  pilaster 
blocks  being  used  on  each  window  pillar.  All  the  windows 
are  fixed  and  glazed  with  polished  plate  glass.  Each  end 
of  the  car  body  has  a  wide  sliding  door  permitting  easy 
access  to  the  car.  A  handsome  overdoor  with  embossed 
teak  moldings  is  placed  at  each  end  of  car,  the  pilasters  be- 
ing carried  to  the  bottom  of  the  end  casement.  The  cur- 
tains are  made  of  a  handsome  design  of  tapestry,  sliding 
upon  brass  rods,  and  provided  with  curtain  holders  to  each 
window  pillar.  The  ceilings  of  the  car,  of  the  clerestory 
type,  are  furnished  with  beautiful  bird's-eye  maple  veneers 
and  teak  moldings,  French  polished  in  natural  grain.  All 
the  ventilator  sashes  are  glazed  with  ornamental  glass,  the 
design  being  ruby  on  a  white  ground,  and  are  pivoted  to 
allow  of  free  ventilation.  Along  each  side  of  the  car  a 
polished  teak  handrail  is  carried,  fixed  by  ornamental  brass 
brackets  to  the  ventilator  rail,  and  provided  with  leather 
handstraps. 


equipped  with  ratchet  brake  handles  of  bronze,  brake  spin- 
dles having  foot  pawls,  etc.,  and  sanding  arrangements 
with  platform  pedal  gear.  Dedenda  pedal  gongs  12  ins. 
ill  diameter  are  used.  The  color  of  the  car  is  white,  with 
rocker  panels  of  vermilion,  decorated  with  the  Manchester 
coat-of-arms,  handsome  corner  designs,  and  fine  lines  of 
gold. 

MOTOR  EQUIPMENT 

The  100  British  Thomson-Houston  motor  equipments 
w  hich  are  being  supplied  to  the  Manchester  tramways  con- 
sist of  G.E.-52,  four-turn  motors,  B-3  controllers  and  the 
usual  accessories.  The  company's  rheostat  method  of  brak- 
ing is  to  be  used,  by  means  of  which  the  car  is  braked  elec- 
trically directly  from  the  controller.  This  method  of  brak- 
ing involves  the  use  of  no  additional  wearing  parts,  and 
no  alteration  of  the  motors.  The  braking  effect  is  pro- 
duced by  so  connecting  the  motors  that  they  act  as  series 
generators.  The  two  motors  are  arranged  in  parallel  with 
one  another,  and  in  series  with  the  same  resistance  that  is 
used  for  starting  the  car.  This  resistance  is  arranged  to  be 
gradually  cut  out  in  the  successive  brake  positions  of  the 
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controller  handle,  thus  gradually  increasing  the  current 
generated  by  the  motors,  and,  therefore,  the  braking  efifect. 
In  order  to  prevent  the  possibility  of  one  of  the  motors  re- 
versing and  running  in  series  with  the  other  motor,  the 
armatures  and  fields  are  separately  connected  to  one  an- 
other. 

GENERAL 

Now  that  the  electric  tramway  is  in  satisfactory  opera- 
tion, the  management  intends  to  conduct  it  according  to  the 
highest  standards. 

A  comprehensive  book  of  rules  has  been  supplied 
to  all  the  employees.  The  conductors  or  "guards" 
are  instructed  to  accept  postage  stamps  as  pay- 
ment if  no  change  is  available,  and  are  sternly  warned  not 
to  "chaff  or  have  the  last  word  with  passengers  inclined 
to  argue."  Each  car  official  has  been  trained  in  the  prin- 
ciple of  mechanical  "first  aid"  to  his  vehicle  in  case  any 
hitch  should  occur. 

The  tramway's  general  manager  is  J.  M.  McElroy,  who 
has  already  shown  that  he  is  capable  of  handling  the  prob- 
lem of  rapid  transit  in  Manchester  in  a  most  praiseworthy 
manner.  With  such  men  as  Mr.  McElroy  in  the  manage- 
ment and  Mr.  Metzger  in  the  engineering  department,  the 
corporation  is  surely  to  be  congratulated  in  the  selection 
of  its  tramway's  staff  of  officials. 

 ♦♦^^  
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VIII.    Maintenance —  ( Continued. ) 

Before  proceeding  further  it  would  be  well  to  discuss  a 
matter  that  seems  to  receive  careless  consideration  from  a 
great  many  owners  and  operators  of  small  and  medium- 
sized  street  railway  and  lighting  properties,  viz.,  the  large 
returns  often  obtainable  on  money  invested  in  small  im- 
provements, facilities  and  economies  in  the  operation  or 
maintenance  of  such  properties.  The  writer  finds  many 
owners  who  will  open  their  purses  to  large  schemes  of  re- 
organization or  extension,  based  on  purely  theoretical 
profits,  who  yet  refuse  much  smaller  sums  to  the  properties 
for  small  improvements  or  facilities  that  would  immediately 
give  large  and  absolutely  certain  returns  on  the  money  in- 
vested.  Let  us  figure  a  little. 

An  improvement  that  effects  a  saving  of,  or  increases  the 
earnings,  5  cents  per  day  will  give  a  total  of  $18.25  per  year, 
which  equals  6  per  cent  interest  on  a  purely  financial  invest- 
ment of  $300,  or,  if  the  investment  is  made  in  some  tool, 
apparatus  or  other  article  that  will  depreciate  with  age  or 
use,  it  gives  6  per  cent  interest  on  an  investment  of  $100, 
and  a  12  per  cent  allowance  charge  for  that  depreciation — 
a  very  liberal  average  return  on  such  an  investment.  On 
the  basis  of  the  above  and  on  actual  results  obtained  in 
practice,  it  may  be  stated  as  a  general  principle  that  every 
extra  5  cents  that  can  be  made  or  saved  per  day  for  a  year 
or  term  of  years  warrants  the  investment  of  $100  for  that 
purpose  for  that  period,  simply  as  a  conservative,  commer- 
cial transaction  on  the  part  of  the  investor.  When,  how- 
ever, it  is  considered  that  in  such  cases  the  investor  is  the 
owner,  and  by  so  investing  appreciates  the  value  of,  and 
the  return  from,  his  own  property,  the  collateral  returns 
from  such  cause  are  often  more  remunerative  than  those 
from  the  investment.  And  when  it  is  further  considered 
that  in  many  cases  the  saving  or  earning  is  much  greater 
than  that  given  above,  and  that  many  such  instances  often 
occur  in  one  property,  the  total  savings  or  earnings  of 
which  would  make  the  difference  between  loss  and  profit 
in  the  operation  of  that  property;  when  these  points  are 


fully  considered,  does  it  not  seem  strange  that  men  who  are 
considered  in  other  lines  as  good,  clear-headed  business 
men,  should,  under  such  circumstances,  be  so  short-sighted 
as  to  utterly  refuse  to  recognize  these  facts  and  principles  ? 
Yet  such  is  very  often  the  case.  Because  the  property,  as 
a  whole,  is  not  paying,  it  seems  to  them  that  it  needs  change 
as  a  whole,  the  putting  in  of  small  sums  seems  too  trivial  a 
thing  to  influence  such  a  large  matter. 

One  trouble  seems  to  be  that  there  is  a  feeling  among 
many  owners  that  because  the  business  is  largely  a  teclini- 
cal  one,  ordinary  business  principles  do  not,  or  can  not,  be 
applied  to  it.  It  is  no  uncommon  thing  for  the  writer  to 
have  said  to  him  by  owners,  as  an  excuse  or  apology  for 
the  condition  of  the  property,  "We  don't  know  anything 
about  electricity,  none  of  us  are  technical  men,"  when  the 
lack  of  good  results  in  the  case  was  due  to  an  absolute 
neglect  of  the  plainest  and  best  known  business  principles, 
principles  which  they  acted  on  every  day  in  their  own  in- 
dividual business.  Again,  with  many  it  is  found  that  their 
sole  idea  of  lessening  their  losses  is  by  niggardly  retrench- 
ment, they  will  economize  to  parsimony,  will  pare  a  paring 
and  try  to  skin  that,  not  seeming  to  realize  that  a  wise  in- 
crease of  expenditure  is  often  more  remunerative  or  more 
truly  economical  than  a  decrease  of  expenses. 

In  nothing  is  the  truth  of  this  principle  better  shown 
than  in  the  methods,  tools,  appliances  and  forms  used  in 
the  practical  part  of  the  operating,  especially  in  the  main- 
tenance, for,  as  a  rule,  no  portion  of  the  operating  is  so 
meagerly  provided  with  facilities  for  quick,  thorough  and 
accurate  work  and  lasting  results.  The  inspection  of  the 
equipment  of  the  ordinary  work  and  repair  shops  of  either 
car  house,  line  or  power  station  of  most  small  and  medium- 
sized  roads  is  enough  to  make  a  good  workman  weep,  and 
even  where  there  is  a  fair  supply  of  tools  and  appliances, 
their  condition,  care  and  arrangement  is  still  a  subject  for 
tears. 

That  these  matters  are  much  better  than  they  used  to  be 
io  true ;  that  they  are,  as  a  rule,  much  worse  than  they  ought 
to  be  is  equally  true.  The  improvement  is  mainly  due  to 
two  causes,  the  descriptions  of  appliances  and  devices  given 
in  the  correspondence,  descriptive  and  advertising  columns 
of  the  technical  press,  and  the  discussions  and  free  inter- 
change of  ideas  at  the  local  and  national  conventions.  In 
the  former,  much  credit  is  due  to  the  larger  companies  for 
the  freedom  with  which  they  have  allowed  to  be  given, 
through  the  columns  of  the  street  railway  technical  press, 
the  full  and  fully  illustrated  descriptions  of  their  new  and 
improved  installations  and  for  the  thorough  and  whole- 
hearted way  in  which  their  forms,  blanks,  methods  and 
practice  have  been  exploited  for  the  benefit  of  their  lesser 
brethren.  Of  course,  it  may  seem  queer  that  such  things  as 
triple-expansion  direct-connected  units,  self-stoking  boil- 
ers, four-equipment  double-truck  cars,  high-voltage  trans- 
mission, conduit  trolley,  complete  stock-room  and  accident 
accounts,  etc.,  etc.,  should  interest  or  improve  the  manager 
in  neck-o'-woods  with  his  ancient  simple  high-speed  engine, 
cylinder  boiler,  belted  bipolar,  double-reduction  commu- 
tated  field-control  motors,  ramshackle  single-truckers, 
45-lb.  rail  and  junk-shop  of  a  work  and  store-room,  but  it 
does!  It  not  only  interests  him,  stimulates  him,  sets  him  to 
thinking ;  the  details  given  so  freely,  clearly  and  explicitly — 
the  results  as  they  are  of  the  best  brains  and  experience 
in  the  business — not  only  give  him  the  principles,  but  even 
the  application  of  something  that  he  has  needed  and  fruit- 
lessly puzzled  over ;  but  the  action  of  both  these  and  the 
conventions  is  reflex  in  tliat  they  encourage  him  to  give 
freely  of  his  knowledge  and  experience  both  in  discussions 
and  in  the  technical  journals,  and  it  is  only  justice  to  the 
small  manager  to  say  that  many  valuable  ideas  have  orig- 
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inated  and  been  developed,  proved  and  made  public  by 
him. 

It  is  for  these  reasons  that  it  is  not  only  wisdom,  it  is  ab- 
solute duty  of  all  street-railway  owners  and  managers  to 
give  all  their  employees  the  opportunity  to  become  fully 
acquainted  with  the  periodical  technical  literature  of  the 
business  and  to  give  to  their  managers  and  heads  of  depart- 
ments the  opportunity  to  attend  (with  as  little  expense  to 
themselves  as  the  company  can  afford)  at  least  the  local  or 
State  conventions.  It  would  be  wisdom  also  if  the  smaller 
and  medium-sized  roads  should  give  their  manager  or 
superintendent  an  enforced  visiting  vacation  of  two  or 
three  weeks  once  a  year  to  allow  him  to  visit  as  many  simi- 
lar roads  as  possible  and  "swap"  ideas  and  "kinks."  This 
can  be  done  in  the  street  railway  business  as  in  no  other, 
for,  from  the  almost  universal  non-competitive  isolation  of 
each  road  there  is  less  jealousy,  secrecy  and  "hugger-mug- 
ger business"  among  street-railway  men  in  separate  places 
than  in  any  other  profession.  As  a  rule,  the  average  elec- 
tric-railway manager,  superintendent  or  foreman  is  de- 
lighted to  show  and  explain  to  some  brother-in-sorrow  any- 
thing and  everything  in  the  line  of  improvements,  econo- 
mies and  "kinks"  that  he  has,  and  to  receive  in  the  same 
broad  spirit  the  mite  that  is  offered  in  return.  But  this  is 
not  "maintenance!" 

Where  any  operation  in  repairs,  renewals  or  replace- 
ments has  to  be  often  repeated  it  pays  to  use  a  "special" 
tool,  apparatus,  appliance  or  method  for  doing  it.  To 
thump  off  a  commutator,  pinion,  collar  or  wheel  with  a 
sledge  or  piece  of  old  rail,  to  pry  a  car  body  off  its  trucks 
with  a  piece  of  timber  or  a  single  jack,  to  lift  or  lower  a 
motor  with  crow-bars  or  treacherous  rope-pulleys,  to  "line- 
up" car  axles  "by  sight,"  to  adjust  brake-shoes  and  brake- 
rigging  "by  guess,"  to  measure  wheel  circumferences  with 
an  advertising  yardstick,  to  take  off  nuts  (and  also  their 
corners  and  some  skin  from  the  knuckles)  with  "whopper- 
jawed"  and  misfit  wrenches  and  pipe-tongs,  to  roll  arma- 
tures and  drag  fields  over  the  pit  and  barn  floors  with  their 
accumulation  of  oil  and  dirt,  to  lift  and  handle  them  by 
"main  strength  and  ignorance,"  to  ream  out  holes  with  a 
flat  chisel  or  the  shank  of  a  file,  to  force  a  fit  with  a  draft-pin 
and  a  lot  of  shims,  to  do  a  thousand  and  one  things  with- 
out the  proper  facilities,  simply  because  those  facilities  cost 
a  little  money,  may  be  a  "saving,"  but  it  is  not  economy. 
In  years  past,  when  there  were  none — or  but  few — special 
tools  or  appliances  for  maintenance  operations,  when  ex- 
perience had  not  even  shown  us  what  was  needed,  when 
any  such  thing  made  had  to  be  virtually  created  by  the 
superintendent  and  a  local  machine  shop,  there  was  some 
excuse  for  their  absence.  At  the  present  time,  however, 
when  the  experience  of  ourselves  and  others  has  shown 
us  what  is  really  needed  and  what  is  best;  and  when  we 
can,  in  nearly  every  case,  obtain  such  things  ready  made, 
of  the  best  quality,  most  conveniently  and  compactly  ar- 
ranged and  at  very  reasonable  prices,  there  is  no  excuse 
for  any  road,  however  small  and  unremunerative  it  may  be, 
continuing  the  "main  strength  and  ignorance"  methods  of 
its  early  days.  Chain-hoists,  both  fixed  and  traveling,  and 
of  any  speed  and  power,  jacks  of  all  sizes,  powers  and  kinds 
of  power  application,  screw  and  hydraulic  presses  from  a 
few  pounds  to  many  tons  capacity  and  of  all  sizes  from  the 
"vest  pocket"  up,  special  trucks  and  carriers  that  enable  a 
man  safely  and  easily  to  carry  anything  anywhere,  ratchet, 
pneumatic,  electric  or  hydraulic  drills  and  attachments  that 
allow  a  hole  of  any  needed  size  to  be  drilled,  reamed  or 
tapped,  and  in  any  location  or  position,  fixed  and  adjustable 
wrenches  of  every  size  and  shape  and  capable  of  tighten- 
ing, loosening  or  holding  any  shape  of  nut  or  bolt,  com- 
bination sets  of  taps,  dies,  reamers,  etc. — all  these  are  now 


on  the  market  and  may  be  obtained  at  such  reasonable 
prices  that  it  simply  does  not  pay  any  road  to  be  without 
some  of  them  in  certain  of  its  repeated  operations.  It  is  not 
only  that  the  time  actually  saved  by  their  use  will  always 
pay  good  interest  on  the  investment,  no  matter  how  cheap 
the  rate  of  wages  paid,  but  the  ability  to  do  the  work 
quickly  very  often  means  a  large  reduction  in  the  loss  of 
fares  and  shortage  in  equipment,  especially  during  rush 
times  and  on  the  smaller  roads  which  are  generally  at  a 
disadvantage  on  the  point  of  extra  equipment.  The  use  of 
competent  facilities  also  guarantees  more  thorough  and 
lasting  work  on  the  part  of  both  machines  and  men,  and 
consequently  less  later  re-repairs  and  renewals. 

Not  only  should  there  be  every  possible  convenience  con- 
sistent with  remunerative  return  on  their  use,  but  there 
must  be  for  such  a  place  where  they  can  be  safely  and  easily 
stored  or  placed  when  not  in  use  and  where  they  can  be 
easily  and  quickly  obtained  for  use  by  the  proper  person 
or  persons.  To  guard  against  their  abuse,  misuse,  mislay- 
ing or  loss,  that  place  should  be  so  arranged  as  to  show  at 
once  and  at  a  glance  to  the  foreman  or  person  in  charge, 
whether  the  article  is  in  its  place  and  in  proper  condition, 
and,  if  not,  who  is  responsible  for  its  absence  or  condition. 
Where  a  "tool  room"  is  fully  maintained,  or  where  regular 
men  do  regular  work  and  are  regularly  furnished  with  cer- 
tain tools  or  appliances,  this  part  is  taken  care  of,  but  with 
the  size  or  road  under  discussion  a  tool  room  or  a  full  force 
of  regular  workmen  in  all  departments  is  a  rarity  and  gen- 
erally a  financial  impossibility.  In  such  cases  the  foreman 
and  his  inspection  and  discipline  must  be  largely  relied  on 
for  results,  and  he  may  be  greatly  aided  in  obtaining  such 
results  by  a  few  simple  expedients.  The  principle  of  such 
expedients  is  that  the  absence  and — if  possible — the  condi- 
tion of  every  tool  and  appliance  should  be  plainly  visually 
indicated,  as  should  the  identity  of  the  person  who  is  re- 
sponsible for  its  absence  or  condition.  The  first  condition 
may  be  very  fairly  fulfilled  by  arranging,  all  tools  and  ap- 
pliances in  fixed  places  and  in  such  a  manner  that  their  ab- 
sence from  that  place  will  quickly  appeal  to  the  eye.  In  the 
case  of  hand  tools  or  small  devices  which  may  be  hung  or 
fastened  on  a  wall  or  board,  their  absence  from  their  place 
may  be  shown  as  a  facsimile  outline  in  some  bright-colored 
paint,  or  by  the  word  "out"  painted  on  the  board  in  such  a 
position  that  it  will  be  covered  when  the  tool,  etc.,  is  in 
place.  The  outline  or  facsimile  is  the  better,  as  it  not  only 
shows  that  an  article  is  not  in  its  place,  but  it  shows  which 
article  is  not  in  its  place  and  there  is  then  no  chance  of  a 
dissimilar  article  being  substituted,  as  might  be  the  case 
where  the  word  "out"  is  used.  Articles  which  are  too 
bulky,  heavy,  or  of  a  shape  which  will  not  allow  them  to 
be  hung,  should  be  placed  on  shelves  or  in  bins  or  pigeon- 
holes so  arranged  that  a  flap  or  leaf  giving  the  name  of  the 
aiticle  will  be  in  plain  sight  whenever  that  article  is  absent. 

The  second  condition,  that  as  to  the  condition  of  the  tool 
or  appliance  when  it  is  returned  to  its  place,  can  not  be 
fully  complied  with  in  all  cases  and  here  the  inspection  and 
discipline  of  the  man  in  charge  will  have  a  chance  to  assert 
itself.  With  the  most  careful  men  and  management,  ex- 
cusable accidents  will  happen  at  times  to  tools,  apparatus 
and  appliances,  and  a  foreman  who  knows  his  business 
should  have  no  difficulty  in  locating  the  blame — or  lack  of 
it — when  informed  of  the  circumstances.  If  he  knows  how 
to  select  and  handle  his  men  and  is  reasonable  in  his  de- 
mands as  to  the  care  of  tools,  etc.,  used  by  them,  it  should 
be  sufiicient  that  every  man  be  required  to  report  to  him 
at  once  any  damage  done  by  them  to  the  tools,  etc.,  with  an 
explanation  of  the  occurrence.  If  neither  the  foreman  nor 
the  men  have  arrived  at  such  a  point  where  this  may  be 
securely  trusted  to  be  done,  it  will  be  well  to  require  every 
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man  to  exhibit  the  tool  or  appliance  to  some  person  in 
charge,  before  replacing  it. 

To  obtain  the  third  condition,  that  of  fixing  the  person 
responsible  for  its  absence,  the  tool-room  check  method  is 
probably  the  simplest  and  most  efficient  if  it  is  fully  carried 
out.  This  method  is  simply  that  of  having  each  man  leave 
on  a  hook,  near,  or  in  the  exact  place  of  each  article,  a  brass 
check  on  which  is  a  number  peculiar  to  that  man  for  that 
day.  These  checks,  on  a  ball-end  keyring  which  will  allow 
them  to  be  quickly  taken  off  and  on,  should  be  issued  every 
morning  in  a  certain  specific  number  to  each  man  and  that 
full  number  of  properly  numbered  checks  should  be  re- 
turned by  him  when  leaving  for  the  day.  To  avoid  offering 
unnecessary  temptation,  it  is  well  to  give  a  different  num- 
bered check  to  each  man  every  day  and  to  have  the  checks 
struck  on  a  private  and  ornate  die  with  the  initials  or  name 
of  the  road  on  it  and  the  figures  large  and  plain,  it  having 
been  found  that  where  the  checks  are  plain  and  easily  coun- 
terfeited that  some  unscrupulous  workmen  have  found  it 
easier  to  counterfeit  a  fellow-workman's  check  and  put  the 
onus  of  a  missing  tool  on  him  than  to  own  up  to  their  own 
fault. 

There  are,  as  is  easily  seen,  grave  deflects  and  short- 
comings to  this  system.  It  is  not,  however,  offered  as  a 
perfect  one,  but  where  it  is  impossible  to  have  one  person  in 
entire  charge  of  the  tools  and  appliances,  it  is  a  long  way 
better  than  no  system,  and  if  fully  carried  out  will  greatly 
aid  in  keeping  those  articles  in  their  places  when  not  in  use. 
If  any  reader  has  in  practice — or  in  theory — a  better  sys- 
tem, the  writer  (and  many  readers)  would  be  glad  to  learn 
of  it. 

Next  to  the  locating  of  tools  within  one  shop  or  work 
room  comes  the  segregating  of  tools  and  appliances  when 
there  are  several  departments  or  work  rooms  for  them.  A 
cold-chisel  is  a  cold-chisel  whether  it  is  used  around  the 
trucks,  on  the  track,  on  the  line,  in  the  machine  shop,  the 
winding  room  or  the  carpenter  or  paint  shops,  and  unless  it 
has,  or  is  given,  a  distinct  identity  it  is  apt  to  become 
naturalized  in  a  foreign  shop  on  short  notice  and  without 
chance  of  recall.  To  "pinch"  a  tool  from  another  shop  or 
department  is  not  only  a  venial  sin,  it  is  a  commendable  act 
in  many  workmen's  eyes,  and  is  on  the  principle  of 
"massa's  chicken  for  massa's  nigger ;"  it  is  regarded  as 
merely  robbing  Peter  to  pay  Paul,  but  it  nevertheless  leaves 
Peter — and  his  employer — at  a  disadvantage  when  the  cold- 
chisel  is  badly  needed.  Quite  a  number  of  roads  prevent 
such  relocation  by  giving  each  shop  or  department  a  sepa- 
rate and  distinct  color  and  letter  or  letters,  everything 
paintable  in  each  shop  being  fully  covered  and  kept  cov- 
ered with  its  color,  while  everything  not  paintable  is  deeply 
branded,  punched  and  stamped  with  its  letters.  This  serves 
as  a  ready  means  of  identification  both  at  home  and  abroad, 
saves  disputes,  tools,  time  and  temper,  and,  besides,  the 
paint  preserves  the  things  it  is  on,  and  many  things  thus 
get  painted  which  otherwise  would  not. 



Tramways  in  Switzerland 


Official  statistics  of  the  Swiss  tramway  systems  for  the 
year  1899  shows  that  thirteen  roads  were  in  operation.  The 
total  length  of  track  was  175,816  km  (109  miles)  with  299 
cars.  The  interurban  electric  lines,  of  which  there  are 
three  operated  by  electricity,  are  not  included  in  this  list 
and  have  a  total  length  of  29.86  km  (18.3  miles).  There 
were  also  23  km  (14.26  miles)  of  mountain  roads  operated 
by  cable  with  electric  motors  or  water  balance. 


Convention  of  the  Street  Railway  Association  of  the 
Rhineland  District 


The  forty-seventh  general  meeting  of  the  United  Street  Railway 
Superintendents  of  the  Rhinelands,  Westphalia  and  the  Neighbor- 
ing Districts  took  place  at  Aachen,  on  June  7.  The  good  work 
done  by  this  body  has  frequently  been  referred  to  in  our  columns, 
and  has  been  made  possible  by  frequent  meetings  and  large  attend- 
ance, due  to  the  short  distances  by  which  the  members  are  sep- 
arated from  each  other.  Below  will  be  found  the  various  topics 
discussed  and  the  digest  of  the  discussion. 

What  means  for  lessening  the  noise  of  street  cars  at  curves 
have  so  far  been  found  successful?  All  speakers  agreed  that  before 
grease  and  other  means  are  employed  for  the  lessening  of  noise  the 
causes  of  the  trouble  should  be  discovered.  Of  these  there  are  sev- 
eral. There  is,  firstly,  the  unavoidable  grinding  of  the  wheel 
flanges  in  the  rail  groo\es  (in  Germany  the  grooves  arc  from 
28  mm  to  30  mm  wide,  and  of  the  same  depth).  Then  there  is  the 
binding  due  to  any  widening  or  narrowing  of  the  gage.  The  wheel 
flange  may  not  have  the  right  shape.  Furthermore,  the  outer  rail 
at  the  curve  may  be  raised  too  much. 

One  speaker  gave  an  entirely  new  explanation  for  the  "whist- 
ling." He  said  that  upon  close  investigation  two  distinct  noises 
can  be  heard.  One  is  the  "screeching"  which  is  caused  by  the  fric- 
tion of  the  wheel  flange  against  the  rail,  and  the  other  the  "whist- 
ling" which,  in  his  opinion,  is  due  to  a  vibration  of  the  wheel,  and 
13  especially  noticeable  when  the  axles  are  of  very  small  diameter. 
He  claimed  that  perhaps  the  inner  wheel  rolls  properly  along  the 
curve,  but  that  the  outer,  which  has  a  greater  distance  to  travel,  is 
held  back.  This  will  twist  the  axle,  if  it  is  small  enough.  As  soon 
as  the  torsion  has  attained  a  certain  degree,  then  the  wheel  which 
was  held  back  will  jump  forward,  and  so  on.  How  often  this  hap- 
pens can  be  accurately  determined  by  the  pitch,  as  a  physical  law 
tells  us  that  each  pitch  corresponds  to  a  certain  number  of  vibra- 
tions. 

The  observer  also  found  that  the  "whistling"  stopped  as  soon 
as  a  heavier  axle  was  substituted.  This  explanation,  which  ap- 
pears to  be  quite  novel,  deserves  careful  consideration,  because  it 
appears  to  be  one  of  the  most  frequent  causes  of  the  noise  which 
can  easily  be  remedied. 

It  was  further  pointed  out  that  solid  plate  wheels,  formerly  used 
in  Germany,  gave  a  whistling  far  more  noticeable  than  the  forged 
spoke  wheels,  with  tires  shrunk  on,  which  have  lately  been  ex- 
clusively employed. 

Another  method  of  reducing  the  noise  pointed  out  was  that 
which  has  been  in  use  in  Hamburg  for  a  number  of  years,  and 
which  not  only  reduces  the  noise,  but  reduces  the  power  required 
in  rounding  of  curves.  On  all  curves  of  short  radius  the  groove  of 
the  outer  rail  is  not  made  of  full  depth,  but  is  only  8  mm  deep,  so 
that  the  wheel  flange  runs  almost  on  top  of  the  rail,  and  the  outer 
wheel,  for  the  same  number  of  revolutions,  travels  a  greater  dis- 
tance than  the  inner  one.  The  fear  has  been  expressed  that  this 
method  does  not  insure  sufficient  guide  for  the  wheel,  and  that  the 
car,  therefore,  could  be  more  easily  derailed.  The  Hamburg  dele- 
gate, however,  stated  that  the  method  had  proved  perfectly  satis- 
factory, and  that  the  Hamburg  public  had  never  complained  about 
noise  at  curves.  No  derailments,  due  to  this  method,  had  been  re- 
ported, although  more  than  100  million  car-km  had  been  traveled 
over  these  curves.  He  stated  that  the  axles  were  quite  heavy,  and 
that  only  forged  wheels,  with  very  low  flanges,  15  mm  in  height, 
are  used. 

Formerly  the  groove  of  half  depth  was  used  in  Hamburg  only  on 
curves  having  a  radius  up  to  50  m,  but  it  was  found  that  the  tires 
of  the  wheels  wore  off  more  than  the  flanges.  Lately,  therefore, 
the  thoretical  limit  has  been  reached  where  the  increased  wear  of 
the  outer  wheel  corresponds  exactly  to  the  greater  distance  of  the 
outer  rail  up  to  a  75  m  radius.  Now  the  flanges  wear  in  the  same 
ratio  as  the  tires  of  the  wheels  under  the  existing  conditions. 

On  other  roads  on  which  the  causes  of  the  noise  could  not  be 
discerned  or  remedied,  water  and  grease  were  employed.  Water, 
besides  being  efficient,  cheap  and  clean,  does  not  injure  the  rubber 
tires  of  bicycles.  Next  to  water,  grease  and  graphite  have  given 
good  service.  In  Frankfort  each  curve  is  lubricated  two  or  three 
times  daily.  Some  roads  grease  the  wheels  by  means  of  ropes 
soaked  in  fat  and  graphite,  the  motorman  lowering  the  rope  so 
that  it  touches  the  wheels  as  soon  as  he  nears  a  curve. 

It  was  decided  that  each  manager  should  investigate  the  causes 
of  the  noises  on  his  road,  and  that  the  matter  be  again  discussed  at 
the  next  meeting. 

The  next  topic  discussed  was,  what  regulations  had  been  adopted 
in  respect  to  compensation  offered  for  lost  commutation  tickets. 
It  seemed  to  be  the  unanimous  opinion  that  tickets  of  considerable 
value  should  be  replaced,  but  opinion  seemed  to  differ  in  regard 
to  tickets  of  less  value,  t.  e.,  tickets  worth  from  M  3  to  M  lo.  All 
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the  delegates  agreed  that  as  much  difficulty  as  possible  should  be 
placed  in  the  loser's  way,  so  as  to  make  him  more  careful  in  the 
future,  and  make  him  take  another  look  around  to  see  whether  he 
could  not  find  the  missing  ticket.  It  is  obligatory,  for  instance,  for 
the  loser  to  show  a  newspaper  clipping,  giving  his  name,  and  offer- 
ing a  reward  to  any  one  who  might  return  the  ticket.  Further- 
more, the  loser  must  pay  the  company  M  2  damages. 

The  next  topic  discussed  was  at  which  points  free  transfers 
should  be  issued.  It  seemed  to  be  the  universal  opinion  that  the 
transfer  system  is  a  necessary  evil,  which  can  not  be  abolished 
after  once  it  has  been  introduced.  On  the  other  hand,  all  means 
should  be  adopted  to  prevent  fraud  on  the  part  of  the  public.  It 
was  found  in  Leipsic,  where  the  public  asked  the  company  to 
abolish  the  rule  that  a  transfer  was  only  valid  for  one  hour,  that 
the  workmen  rode  to  their  work  on  one  line  in  the  morning,  and 


man  law  all  railway  companies  are  prima  facie  responsible  for  all 
accidents  caused  by  their  cars,  and  the  burden  of  proof  is  on 
them  to  prove  the  negligence  of  the  plaintiff.  For  example,  if  a 
mother,  carrying  a  child  on  her  arms,  should  fall  while  she  is 
boarding  a  car,  and  the  child  becomes  injured,  the  company  must 
pay  for  the  support  of  the  child,  because  it  can  not  prove  that  the 
accident  was  due  to  the  child's  own  negligence.  Since  electricity 
has  been  introduced  accidents  have  become  more  frequent,  and 
while  formerly  the  insurance  companies  demanded  .25  to  .4  per 
cent  of  the  receipts  from  passenger  traffic  as  a  premium,  now  they 
demand  i.o  and  more.  Large  companies  have,  therefore,  started 
accident  insurance  funds  of  their  own. 

The  next  topic  discussed  was  that  of  a  combination  for  the  pur- 
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returned  on  a  parallel  line  in  the  evening  with  the  same  ticket.  It 
is,  therefore,  necessary  to  designate  definite  transfer  points,  and 
the  time  for  which  it  is  valid  (not  more  than  one  hour). 

The  method  of  formulating  annual  reports  was  the  next  topic 
discussed,  and  the  wish  was  expressed  that  all  roads  accompany 
their  annual  reports  by  a  map  of  their  system,  so  that  better  judg- 
ment may  be  formed  as  to  the  value  of  the  figures  presented.  It 
was  also  voted  desirable  that  all  roads  present  their  annual  re- 
ports and  statistics  in  a  uniform  manner,  so  as  to  make  it  easier  to 
make  comparisons  between  the  various  roads.  One  delegate 
pointed  out  that  this  desire  was  not  a  novel  one,  but  that  Director 
R5hl,  of  Hamburg,  made  a  plea  for  a  uniform  method  of  book- 
keeping, at  the  International  Street  Railway  Congress,  held  at 
Vienna  in  1890.  It  was  shown  then  that  the  plan  was  difficult  of 
execution  on  account  of  the  desire  on  the  part  of  the  banks  to 
whom  the  annual  reports  had  to  be  submitted  to  have  the  reports 
presented  in  a  certain  manner. 

It  certainly  would  be  very  beneficial  if,  regardless  of  the  fact 
that  financial  institutions  insist  on  certain  methods,  the  railway 
companies  should  prepare  uniform  statistics  for  their  own  use,  so 
that  valuable  comparisons  might  be  made.  It  was  decided  to  at- 
tempt the  inauguration  of  a  uniform  system. 

Regulations  for  the  "Prevention  of  Earth  Currents"  w.^s  the 
next  topic  discussed,  and  former  discussions  and  papers  dealing 
with  this  subject  were  referred  to.  It  was  decided  to  make  the  at- 
tempt to  have  more  street  railway  men  elected  on  the  committee 
of  the  Elektrotechnische  Verein,  so  that  the  street  railway  in- 
terests might  be  better  protected. 

The  next  topic  discussed  was  the  removal  of  snow,  and  several 
delegates  told  of  their  experience  with  snow  plows,  and  it  was 
shown  that  for  German  conditions,  where  snowfalls  are  very  light, 
that  ordinary  track  brushes  were  quite  adequate,  if  they  are  put 
into  service  soon  after  the  snowfall,  and  are  kept  in  action  con- 
tinuously. Favorable  results  have  also  followed  the  use  of  snow 
drags.  These  can  only  be  used,  of  course,  when  the  snow  is  not 
higher  than  the  bottom  of  the  motors.  The  best  results  were  ob- 
tained at  great  speeds.  With  heavy  falls,  however,  neither  of  these 
devices  is  adequate.  Since  the  general  introduction  of  electricity 
the  municipalities,  in  most  cases,  have  been  responsible  for  the  re- 
moval of  the  snow.  Several  roads,  however,  such  as  that  in  Bres- 
lau,  have  regular  snow  plows. 

"The  question  of  accidents,  premiums  and  damages  was  next 
taken  up,  and  the  complaint  was  made  that  the  accident  insurance 
companies  demand  excessive  premiums.    According  to  the  Ger- 


pose  of  reducing  the  cost  of  coal,  oil,  etc.,  but  no  definite  plan 
was  formed.  The  matter  will  be  discussed  again  at  the  next  meet- 
ing. 

Finally  the  delegates  discussed  the  matter  of  publishing  replies 
to  public  grievances,  and  the  wish  was  expressed  that  such  news- 
paper replies  be  sent  to  the  various  roads,  so  that  they  might  all 
profit  by  the  proceedings  of  any  one  road  in  such  cases. 

The  next  meeting  will  be  held  in  October,  1901,  at  Mannheim. 
After  the  meeting  the  fifty  delegates  visited  the  shops  and  car 
houses  of  the  Aachen  Street  Railway  Company,  on  which  road 
passengers  and  freight  are  carried,  and  which  is  very  complete  and 
modern  in  every  detail. 

 ^^»^  

Earnings  of  the  Paris  Metropolitan  Railway 


The  Paris  Metropolitan  Underground  Railway  has  been  steadily 
extended  during  the  last  twelve  months,  and  there  are  now  three 
lines  in  operation.  The  first  and  oldest  of  the  three,  which  is 
10.633  kni  in  length,  and  which  crosses  Paris  from  east  to  west, 
was  put  in  operation  July  19,  1900.  The  total  number  of  pas- 
sengers transported  from  Oct.  2  to  Dec.  13  was  15,890,528  and 
the  total  receipts  f.2, 694,562.42.  It  is  thus  seen  that  the  Paris 
road  ranks  in  traffic  with  the  largest  city  lines  in  the  world.  The 
operating  cost  was  42  per  cent  of  the  gross  receipts,  and  on  the 
paid-in  capital  of  f.25, 000,000  a  6  per  cent  dividend  has  been  de- 
clared. 

The  good  results  secured  induced  the  company  to  build 
the  belt  line  No.  2,  10.5  km  in  length,  which  leads  from  the  Place 
de  I'Etoile  to  the  Place  de  la  Nation,  and  on  which  construction 
was  begun  in  October,  1900.  At  the  close  of  1900  the  company 
owned  125  motor  cars  and  trailers.  Thirty-four  trains  were  run 
at  intervals  of  three  minutes  until  8  o'clock  at  night,  and  consisted 
usually  of  one  motor  car  and  three  trailers.  It  was  soon  found 
that  these  lines,  which  were  capable  of  transporting  4000  pas- 
sengers per  hour  in  each  direction,  were  inadequate  to  handle  the 
traffic,  and  the  company  decided  to  increase  the  capacity  of  the 
existing  lines  by  running  eight-car  trains.  These  trains  are  72  m 
in  length,  the  greatest  length  permitted  by  the  charter.  Each 
train  is  propelled  by  two  motor  cars,  each  equipped  with  two 
Westinghouse  motors  of  200  hp  each.  The  train  crews  work 
for  twenty  hours  in  two  shifts.  A  full  description  of  this  line 
was  published  in  the  Street  Railway  Journal  for  September, 
1900. 
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St,  Louis  as  a  Manufacturing'  Center  in  the  Street 
Railway  Industry 


In  a  general  survey  of  the  cities  in  which  the  apparatus  used  on 
the  street  railway  lines  of  this  country  is  manufactured,  St.  Louis 
stands  out  perhaps  more  prominently  than  any  other  for  the 
variety  of  its  street  railway  products,  as  well  as 
the  extent  to  which  one  particular  industry,  that 
of  car  building,  has  been  carried  on.  This  has 
been  brought  about  by  several  causes,  such  as  the 
natural  advantages  of  the  city  in  its  nearness  to 
the  lumber,  particularly  the  hardwood,  market, 
its  cheap  fuel  and  its  convenience  as  a  distribut- 
ing center  for  the  West  and  Southwest. 

The  value  of  the  street  cars  manufactured  in 
the  city  last  year,  according  to  the  latest  accessi- 
ble reports,  was  in  excess  of  $10,000,000,  and  the 
output  this  year  will  run  beyond  that  amount. 
The  amount  of  capital  represented  in  this  in- 
dustry, according  to  the  most  reliable  authority, 
is  over  $5,000,000,  giving  employment  to  over 
2500  men,  and  paying  out  over  $1,500,000  an- 
nually in  salaries. 

Cars  to  suit  all  tastes,  both  foreign  and  do- 
mestic, are   being   put   together   beneath  the 
roofs  of  the  large  factories  here  (one  of  which 
is  admitted  to  be  the  largest  in  the  world),  the  combined  area  of 
which  is  about  40  acres,  and  the  total  average  output  being  about 
3900  cars.    One  factory,  that  of  the  St.  Louis  Car  Company,  it  is 
said,  turns  out  1800  cars  a  year,  or  at  the  rate  of  six  each  day.  As 
the  average  length  of  these  cars  is  about  30  ft.,  the  cars  manufac- 
tured in  St.  Louis,  if  placed  end  to  end,  would  reach  in  the  neigh- 
borhood of  22  miles. 


Springs,  Ark.;  Lincoln,  Neb.;  Dayton,  Ohio,  and  Leavenworth, 
Kan. 

Besides  being  a  large  producer  of  street  cars,  St.  Louis  is  also 
an  important  electrical  manufacturing  center,  and  has  a  wide 
reputation  for  the  excellence  of  the  boilers,  engines  and  other 
steam  appliances.  Many  of  the  largest  sheet  metal,  tobacco  and 
brewers'  establishments  in  the  country,  if  not  in  the  world,  are 


CAR  BUILT  FOR  MEXICO,  ST.  LOUIS  CAR  CO. 

Every  city  of  importance  in  the  United  States,  and  many  large 
cities  all  over  the  world,  are  using  St.  Louis  cars.  A  list  of  cities 
in  which  cars  of  St.  Louis  manufacture  can  be  found  would  in- 
clude London,  England;  Leeds,  England;  Berlin,  Germany;  Stutt- 
gart, Germany;  Bordeau,  France;  Aguas  Calientes,  M'^icieo; 
Guanajuato,  Mexico;  Leon,  Mexico;  Mexico  City,  Mexico; 
Buenos- Aires,  Argentina;   Dublin,   Ireland;  Windsor,  Canada; 


CAP  FOR  BERLIN,  ST.  LOUIS  CAR  CO. 

located  here,  while  all  of  the  important  manufacturers  have  large 
agencies  and  distributing  points. 

THE  ST.  LOUIS  CAR  COMPANY 
Anyone  desiring  to  impress  the  layman  with  the  size  and  im- 
portance of  the  street  railway  industry  in  the  United  States  and 
abroad,  could  not  do  better  than  to  take  him  to  the  works  of  the 
St.  Louis  Car  Company,  at  Baden,  in  the  north- 
ern part  of  St.  Louis.     This  company  owns  37 
acres  of  land,  of  which  at  least  15  acres  are  cov- 
ered by  buildings. 

The  erecting  shop  alone  is  960  ft.  x  2400  ft., 
making  it  possible  to  have  under  construction  at 
once  an  enormous  number  of  cars.  These  erect- 
ing shops  have  just  been  added  to  by  the  com- 
pletion of  an  addition  400  ft.  x  400  ft.,  and  the 
company  is  preparing  another  addition  250  ft.  x 
280  ft.  On  Jan.  i  last  a  foundry  360  ft.  x  420  ft. 
was  completed  for  the  manufacture  exclusively 
of  the  new  spiral  journal  boxes  which  are  proving 
very  popular.  This  bearing  has  the  main  wear- 
ing part  phosphor  bronge,  lubricated  with  babbitt 
metal. 

There  are  10  miles  of  track  altogether  in  the 
grounds,  and  all  of  this  is  operated  over  by  a  50- 
ton  electric  locomotive  belonging  to  the  company.  At  every  turn 
one  is  impressed  with  the  arrangements  "for  handling  large  quan- 
tities of  niaterial  with  a  small  amount  of  labor,  and  after  visiting 
the  works  it  is  not  hard  to  understand  this  company's  ability  to 
compete  successfully  on  large  contracts. 

Foreign  business  is  becoming  an  important  proportion  of  this 
company's  output.    Some  of  the  recent  foreign  orders  are  250  cars 


BERLIN  CAR  DISSEMBLED  AND  READY  FOR  SHIPMENT 


San  Juan,  Porto  Rico;  Honolulu,  Hawaii;  Port-au-Prince,  Trini- 
dad; Sydney,  Australia;  Odessa,  Russia;  Cape  Town,  Africa;  New 
York  City;  Philadelphia;  Chicago;  Boston;  Washington,  D.  C; 
New  Orleans,  La.;  Atlanta,  Ga. ;  Milwaukee,  Wis.;  St.  Paul, 
Minn.;  Baltimore,  Md. ;  Minneapolis,  Minn.;  Denver,  Col.;  Salt 
Lake  City;  Louisville,  Ky. ;  Racine,  Wis.;  Duluth,  Minn.;  Shreve- 
port.  La.;  Peoria,  111.;  Fall  River,  Mass.;  Brooklyn,  N.  Y. ;  Cin- 
cinnati, Ohio;  Omaha,  Neb.;  Nashville,  Tenn.;  Dallas,  Texas; 
Pittsburgh,    Pa.;  Houston,    Texas;  Los    Angeles,    Cal.;  Hot 


for  Buenos-Aires,  Argentine  Republic;  50  cars  for  Germany;  12 
cars  for  Holland;  14  cars  for  Russia;  75  for  Lisbon,  Portugal;  45 
for  Mexico.  Some  recent  cars  built  by  the  company  are  5hown 
herewith. 

The  first  view  shows  a  double  truck  first-class  passenger  car. 
adopted  by  Compania  de  Ferrocarriles  del  Distrito  Federal  de 
Mexico.  The  body  is  25  ft.  4  ins.  over  corner  posts,  34  ft.  4  ins. 
over  all,  and  8  ft.  2  ins.  wide.  It  has  a  vestibule  on  one  end,  one 
entrance  at  the  front  end,  and  double  entrance  on  rear  end.  The 
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rear  platform  of  the  dash  is  cut  for  access  to  the  trail,  or  second- 
class  car.    The  car  is  straight  sided,  sheeted  up  with  tongued  and 


CAR  FOR  SAN  JUAN,  AMERICAN  CAR  CO. 

grooved  material,  and  covered  with  sheet  steel,  as  this  is  foimd  to 
be  the  most  satisfactory  panel  in  southern  climates.  There  are 
nine  sash  on  each  side.  The  bottom  sash  is  ar- 
ranged to  drop.  The  interior  finish  of  the  cars 
i.s  cherry,  with  bird's-eye  maple  ceilings. 

The  cars  are  equipped  with  the  St.  Louis  Car 
Company's  "walk-over"  seat,  with  new  style  han- 
dle, pantasote  curtains,  bronze  trimmings,  mir- 
rors, etc.  St.  Louis  Car  Company's  ratchet 
brake  wheel  is  employed  on  the  front  platform. 
The  cars  are  also  equipped  with  Christensen  air 
brakes. 

The  St.  Louis  Car  Company  is  now  building, 
in  addition  to  twenty  first-class  cars,  which  have 
been  sent  to  Mexico,  ten  first-class  cars,  ten 
second-class  cars  and  twenty  i8-ft.  box  cars,  sim- 
ilar to  the  first-class  cars. 

The  second  engraving  shows  a  single-truck 
convertible  car,  recently  adopted  by  Berliner 
Strassenbahn  Gesellschaft,  of  Berlin,  Germany, 
as  standard.  Both  sash  drop  flush  with  the  arm 
rail,  after  which  the  opening  is  covered  up  with 
a  flap.  The  company  will  build  200  of  these  cars  for  the  Berlin 
company.    The  interior  finish  is  fancy  antique  quarter-sawed  oak, 


Its  plant  covers  an  area  of  a  little  over  9  acres,  and  has  a  com^ 
plete  outfit  for  the  manufacture  of  the  very  best  of  cars. 

When  running  at  its  full  capacity  it  can  turn  out  from  1000  cars 
to  I  ICQ  cars  each  year,  and  when  working  at  its  limit  gives  em- 
ployment to  between  400  and  500  men. 

The  various  departments  cover  the  following  area:  Paint  and 
erection  shop,  150  ft.  x  300  ft.;  building  shop,  150  ft.  x  150  ft.; 
varnish  room,  100  ft.  x  150  ft.;  carpenter  shop,  150  ft.  x  150  ft ,  and 
mill,  150  ft.  X  200  ft.  These  are  all  located  on  the  same  side  of  the 
railway  tracks.  On  the  other  side  are  situated  the  machine  shop 
and  blacksmith  shop,  covering  150  ft.  x  200  ft.,  and  the  boiler  and 
engine  room,  75  ft.  x  100  ft.  The  value  of  the  cars  turned  out  last 
year  amounted  to  between  one  million  and  a  million  and  a  quarter 
dollars. 

During  the  past  year  cars  were  buih  and  shipped  to  the  follow- 
ing points:  New  South  Wales,  Australia,  Porto  Rico,  Honolulu, 
Hawaiian  Islands,  Phoenix,  Ariz.;  Los  Angeles,  Cal.;  Shreveport. 
La.;  New  Orleans,  La.;  Durango,  Col.;  Norfolk,  Va. ;  Richmond, 
Va. ;  Brooklyn,  N.  Y.,  and  the  City  of  Mexico,  Mexico. 

Among  the  latest  improvements  in  patents  of  this  company  are 
a  new  single  motor  truck,  and  also  a  new  double-pivoted  bolster 
truck,  with  a  solid  steel  frame.  The  works  are  now  running  full 
time,  but  not  at  their  fullest  capacity.  In  a  short  time,  however, 
they  are  expected  to  be  working  to  their  limit,  as  there  is  a  great 


CAR  FOR  ELMIRA,  AMERICAN  CAR  CO. 

with  head-linings  of  the  same  material,  and  the  seating  arrange- 
ment is  made  up  of  double  back  to  back  seats  on  one  side,  and 
single  back  to  back  seats  on  the  other,  with 
center  aisle.    The  trimmings  are  of  bronze,  and 
cars  are  provided  with  registers,  etc. 

The  other  view  shows  this  same  type  of  car 
in  dissembled  condition,  showing  how  material 
is  taken  apart  and  shipped  for  export.  The  view 
shows  side  of  car,  bottom  of  car,  bonnet,  platform, 
seats,  etc. 

THE  AMERICAN  CAR  COMPANY 
The  American  Car  Company,  whose  works  are 
located  at  1501  Old  Manchester  Road,  St.  Louis, 
and  which  is  the  second  car  manufacturing  com- 
pany, in  size,  in  the  city,  was  incorporated  in 
1891,  and  the  following  well-known  business  men 
compose  its  officers:  W.  Sutton,  president;  T. 
Papin,  Jr.,  vice-president;  E.  Alexander,  secre- 
tary; G.  L.  Krippenberg,  corresponding  secre- 
tary, and  L.  H.  Tontrup,  treasurer. 


CAR  FOR  BUFFALO,  AMERICAN  CAR  CO. 

deal  of  work  soon  to  be  placed  on  the  market,  and  which  the  com- 
pany expects  to  get  its  share  of.   The  American  Car  Company  not 
only  manufactures  regular  standard  cars,  but 
also  a  number  of  specially  designed  cars. 

Some  sample  cars  built  by  the  American  Car 
Company  are  illustrated  in  the  accompanying 
views.  One  of  these  illustrates  a  long  double- 
truck  car,  with  cross  seats,  supplied  to  the  Maple 
Avenue  Railroad  Company,  of  Elmira.  The 
car  seats  forty  passengers.  The  sash  is  made 
in  two  parts,  with  extra  low  main  panel,  so  that 
in  summer  a  practically  open  car  is  secured. 
The  second  engraving  illustrates  a  handsome 
double-truck  closed  car  of  somewhat  different 
pattern,  built  for  the  newly  opened  Buffalo  & 
Depew  Railway,  and  intended  for  high-speed 
interurban  service,  while  the  third  illustration 
shows  a  double-truck  electric  car,  of  which  a 
number  have  been  shipped  from  the  American 
Car  Company's  works  to  the  San  Juan  Light 
&  Transit  Company,  of  San  Juan,  Porto  Rico, 
and  which  has  recently  commenced  operation  by  electric 
power. 
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THE  LACLEDE  CAR  COMPANY 

This  company  was  organized  in  1883  by  James  P.  Keily  and 
Thomas  F.  Colfer,  and  soon  took  a  front  rank  in  the  construction 
of  street  cars.  The  business  has  been  one  of  constant  growth, 
especially  since  1891,  when  the  company  was  enlarged,  and  se- 
cured the  services  of  Edward  I.  Robinson,  as  vice-president  and 
general  manager  of  the  company,  and  Abe  Cook,  as  secretary  and 
purchasing  agent.  Mr.  Robinson's  business  takes  him  in  all  parts 
of  the  country,  as  the  outside  representative  of  the  company,  for 
whom  he  has  secured  a  large  number  of  orders.  These  orders 
have  come  from  all  sections  of  the  United  States,  and  the  com- 
pany, although  located  in  St.  Louis,  has  been  particularly  fortunate 
in  securing  a  very  large  Eastern  trade,  particularly  in  Philadelphia, 
Cincinnati,  Pittsburgh  and  New  York.  Most  of 
this  business  has  been  given  not  in  one  order, 
but  in  many  orders,  indicating  that  the  cars  pre- 
viously supplied  had  given  excellent  satisfaction. 

The  company's  shops  arc  located  in  North  St. 
Louis,  between  Broadway  and  the  river,  in  a 
section  where  the  railway  facilities  are  practically 
perfect.  The  buildings  consist  of  no  less  than 
eighteen  or  twenty  shops.  In  addition,  the  com- 
pany has  an  extensive  lumber  yard,  covering 
some  26,000  sq.  ft.  of  ground,  in  which  is  kept  a 
large  stock  of  selected  lumber  of  all  kinds,  thor- 
oughly seasoned  by  the  air  and  sun  for  many 
months  before  used. 

Some  recent  cars  built  by  the  company  are 
shown  herewith.  The  first  two  views  show 
open  and  closed  cars,  built  for  one  of  the  Col- 
orado lines.  The  closed  car  is  30  ft.  long  over 
body  corner  posts,  and  42  ft.  over  vestibules. 
The  extreme  width  is  8  ft.  2  ins.,  and  the  height 
from  track  to  top  of  roof  is  11  ft.  7  ins.  The  interior  finish  is  of 
quarter-sawed  oak,  of  modern  design,  with  ceilings  of  quarter- 
sawed  oak  veneer,  neatly  decorated  in  gold. 

Each  car  is  provided  with  twenty  Hale  &  Kilburn  No.  80.54 
walkover  seats,  upholstered  in  rattan,  ten  seats  on  each  side,  with 
an  aisle  in  the  center.  The  two  end  scats  on  each  side  are  placed 
longitudinally.  All  windows  are  supplied  with  spring  roller  cur- 
tains, made  of  pale  green  Pantasote,  with  neat  gold  design  printed 
on  inner  face,  fitted  with  Burrowes  No.  83  curtain  fixture.  The 
doors  at  ends  of  car  are  very  large,  and  the  open  side  of  vestibule 
is  supplied  with  double  folding  doors.  A  Hunter  illuminated 
sign  is  placed  on  the  hood  at  each  end  of  the  car.  The  car  is  also 
fitted  with  Wagenhals  arc  headlights,  Consolidated  electric  heat- 
ers, International  fare  registers,  and  Robinson's  sand  boxes.  The 


the  height  from  track  to  top  of  roof  is  11  ft.  10  ins.  This  car  has 
a  baggage  and  express  compartment  at  one  end,  10  ft.  7  ins.  in- 
side, leaving  the  passenger  compartment  22  ft.  inside.  The  bag- 
gage compartment  has  a  door  at  each  side,  6  ft.  wide,  a  single  sHd- 
ing  door  leading  into  vestible,  and  a  single  door  in  partition  be- 
tween compartments.  The  vestibules  are  enclosed  at  one  side, 
and  are  provided  with  folding  doors  on  the  opposite  side.  These 
doors  can  be  removed,  and  folding  gates  used  instead.  The  roof 
of  car  is  of  the  steam  coach  style,  with  fourteen  ventilators  at  each 
side.  All  windows  and  vestibules  have  two  sash,  the  upper  being 
stationary  and  the  lower  made  to  drop  flush  with  arm  rail.  The 
middle  window  in  vestibule  fronts  have  only  one  sash.  The  side 
wirdows  in  the  car  are  fitted  with  hinged  casings  at  the  arm  rail. 
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side  windows  are  protected  on  the  outside  with  wire  guards,  ex- 
tending the  full  length  of  car.  The  car  is  also  equipped  with 
Christensen  air  brakes  and  latest  improved  hand  brakes,  also 
fenders  of  the  Lawton  type. 

The  exterior  of  the  car  is  handsomely  painted  and  ornamented, 
the  upper  part  being  of  a  light  olive  green,  and  the  lower  panels 
yellow.  The  numbers  and  ornamentation  on  the  upper  panels  and 
vestibules  is  in  gold,  and  the  lettering  and  striping  on  bottom 
panels  is  in  aluminum.  The  trucks  are  of  the  M.  C.  B.  type,  with 
draw-bars  of  the  Van  Doin  pattern. 

The  open  car  for  the  same  company  is  of  the  same  general  de- 
sign and  finish  as  the  closed  car,  except  that  it  has  open  platforms. 
There  are  no  sash  at  the  sides  of  car,  and  in  place  of  the  main 
panel  there  are  wire  guards.  The  scats  are  of  ash,  eleven  on  each 
side,  and  placed  crosswise. 

The  car  built  for  the  Collinsville,  Caseyville  &  East  St.  Louis 
Electric  Railroad  Company  has  a  32  ft.  body,  and  the  total 
length  is  41  ft.  6  ins.    The  extreme  width  is  8  ft.  4J/2  ins.,  and 
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to  cover  the  opening  between  the  arm  rail  and  the  inside  lining, 
both  when  sash  are  up  or  down.  All  curtains  are  of  Pantasote, 
with  gold  star  design,  and  are  fitted  with  Acme  fixtures. 

The  interior  finish  is  of  cherry  throughout,  with  bird's-eye  maple 
ceiling  and  trimmings  of  solid  bronze.  The  car  is  fitted  with  eight 
Hale  &  Kilburn  80^  rattan  covered  walkover  seats  on  each 
side  in  the  passenger  compartment,  and  hinged  wooden  seats  in 
the  baggage  compartment.  The  car  is  equipped  with  Consolidated 
electric  heaters.  New  Haven  fare  registers,  Wagenhals  arc  head- 
lights, Robinson's  sand  boxes,  hand  brakes,  with  vertical  ratchet 
wheel,  and  draw-bars  of  the  Van  Dorn  design. 

OTHER  STREET  RAILWAY  MANUFACTURERS  IN  ST.  LOUIS 

Although  the  St.  Louis   industries  already  mentioned  are  en- 

  tirely  those  pertaining  to  rolling  stock,  it  is  an 

interesting  fact  that  in  many  other  departments 
of  electric  railway  work  the  St.  Louis  manu- 
facturers have  gained  a  prominence  which  is 
second  to  none  in  any  other  city.  This  has 
been  particularly  pronounced  in  the  manufac- 
ture of  steam  engines,  boilers  and  steam  acces- 
sories. Thus,  prominent  among  the  boiler 
builders  of  the  country  are  the  Heine  Boiler 
Company  and  the  John  O'Brien  Boiler  Works, 
while  among  the  engines  manufactured  for 
street  railway  service  are  those  of  the  St.  Louis 
Iron  &  Machine  Works  and  the  Fulton  Iron 
Works,  both  well  known  for  the  excellence  of 
the  machines  turned  out  by  them. 

Heine  boilers  have  not  only  been  used  ex- 
tensively in  St.  Louis,  but  in  all  parts  of  the 
country.     The  company  always  makes  an  in- 
teresting exhibit  at  street  railway  conventions, 
and  for  the  ease  with  which  the  boiler  pipes  can  be  cleaned,  the 
excellence  of  the  circulating  system,  and  for  its  quick  steaming 
properties,  the  boiler  has  won  a  deservedly  high  place  among 
steam  users. 

The  boilers  of  the  John  O'Brien  Boiler  Works  have  up  to  this 
time,  perhaps,  not  gained  the  prominence  in  electric  railway  prac- 
tice which  their  value  deserves,  largely  because  the  company  has 
been  so  busy  in  other  branches  of  steam  service  that  no  special  bid 
has  been  made  for  street  railway  work.  Boilers,  however,  are  to  be 
used  in  the  new  work  of  the  St.  Louis  Transit  Company,  and 
have  been  employed  by  other  railway  companies,  so  that  the  future 
extended  use  of  this  type  in  electric  railway  service  seems  assured. 

The  St.  Louis  Corliss  engine,  as  made  by  the  St.  Louis  Iron  & 
Machine  Works,  has  also  won  a  deservedly  high  reputation  for 
heavy  duty  service.  The  extensive  works  of  this  company  were 
visited  by  many  attendants  at  the  St.  Louis  convention  five  years 
ago,  since  which  time  the  company  has  increased  its  business,  and 
is  now  receiving  many  orders  from  street  railway  companies. 
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The  Fulton  Iron  Works  also  supply  an  engine  which  has  been 
widely  adopted  by  steam  users,  and  has  given  excellent  service 
where  employed.    Engines  are  built  of  all  sizes. 

Another  industry  which  has  made  St.  Louis  famous  among 
builders  of  steam  plants  is  that  of  the  Siegrist  Lubricator  Com- 
pany, by  which  the  work  of  the  station  engineer  has  been  greatly 
lightened  and  the  certainty  of  delivery  of  oil  to  the  bearings  of 
the  engines  and  other  machinery  is  assured.     References  have 


11 


p 

ill 


SIEGRIST  AUTOMATIC  LUBRICATING  SYSTEM— DIAGRAM  OF  INSTALLATION 


buen  published  of  the  use  of  this  device  in  prominent  power  sta- 
tions, but  a  few  words  of  explanation  here  will  not  be  out  of  place. 
The  center  of  the  lubricating  system  is  an  iron  table  highly 
japanned,  on  which  are  mounted  four  specially  made  duplex 
pumps  connected  in  pairs,  two  being  used  for  the  engine  and  two 
for  cylinder  oil.  On  the  steam  chest  of  each  pump  is  placed  a 
specially  made  governor,  which  controls  each  pump  automatically. 
There  is  a  gage  each  for  the  engine  and  cylinder  oils,  allowing  the 
engineer  to  see  that  the  same  pressure  is  maintained  ai  all  times, 
and  from  a  distance.  A  ]/i-in.  pipe  for  steam  will  operate  the 
system,  and  on  this  pipe  is  a  gage.  Only  one  pump  for  each  oil 
is  used  at  a  time,  the  others  being  held  as  a  reserve  in  case  of 
accident,  or  to  repack  the  ones  in  use.  Either  pump  can  be 
thrown  into  service  in  a  second  by  a  valve.  All  the  piping  on 
the  table  is  of  highly  polished  brass,  giving  it  a  fine  appearance. 
The  piping  from  the  table  and  the  four  legs  are  brass,  and  run 
through  the  floor.  When  the  table  is  once  started  it  requires 
no  attention  from  those  in  charge,  as  governors  control  the  pumps, 
no  matter  how  much  or  how  little  oil  is  being  used,  and  the  same 
pressure  is  maintained  on  the  oil  line  that  the  governors  are  set 
for.  If  no  oil  is  being  used,  the  pumps  stop  of  their  own  accord, 
though  the  governors  keep  the  same  pressure  on  the  oil  line; 
when  one  engine  is  started,  the  pumps  work  fast  enough  to  supply 
the  oil,  still  keeping  the  pressure  the  same,  and  so  on  with  one 
or  several,  with  the  same  results.  The  diagram  shows  a  plan  and 
elevation  of  a  portion  of  a  modern  power  house  with  the  oiling 
install?tion  indicated  in  solid  lines. 

Reference  has  been  made  so  far  only  to  steam  apparatus,  but 
St.  Louis  is  also  an  important  electrical  center,  not  so  much  for 
the  manufacture,  but  for  the  distribution  and  sale  of  electrical 
supplies.  The  immense  territory  supplied  from  St.  Louis,  cover- 
ing the  West  and  Southwest,  as  well  as  a  very  large  portion  of 
the  Middle  West,  has  led  to  the  establishment  in  the  city  of  large 
supply  companies,  who  are  in  close  contact  with  the  manufacturers 
of  those  articles  which  they  themselves  do  not  make.  As  they 
carry  a  large  stock  of  these  materials,  this  enables  them  to 
promptly  fill  all  orders  for  electrical  goods.  One  of  the  largest 
of  these  is  the  Western  Electrical  Supply  Company,  which 
through  good  business  methods  and  the  establishment  of  close 
connections  with  manufacturers,  does  a  large  business  in  railway 
supplies.    This  company  publishes  a  large  catalogue,  which  is  a 


veritable  encyclopsedia  of  railway  appliances,  and  from  which  the 
purchasing  agent  can  select  everything  which  he  needs  in  the  line 
of  supplies.  Another  prominent  supply  house  is  that  of  Arthur 
S.  Partridge,  which  has  also  secured  the  agency  for  some  of  the 
best  and  most  extensively  used  railway  supplies  manufactured. 
The  Wagner  Electric  Company  has  also  a  large  business,  and,  al- 
though this  company  confines  its  manufacturing  departments 
largely  to  alternating  apparatus  for  lighting  work,  its  close  affil- 
iation with  the  Bullock  Elec- 
^^.^  Manufacturing  Company 
brings  it  into  close  contract 
with  railway  work.  In  elec- 
tric railway  supplies,  also  the 
Columbia  Incandescent  Lamp 
Company  has  made  St.  Louis 
famous  for  the  manufacture 
of  this  well-known  lamp. 

Other  industries  for  which 
St.  Louis  is  well  known  are 
the  manufacture  of  car  wheels, 
registers,  lamps  and  other 
goods.  Among  the  car-wheel 
manufacturers  the  St.  Louis 
Car  Wheel  Company  and  the 
American  Car  &  Foundry 
Company  are,  of  course,  most 
prominent,  while  in  the  line 
of  car  registers  the  St.  Louis 
Register  Company  is  one  of 
the  largest  and  most  successful 
makers  of  registers. 

Another  industry  which  has 
grown  to  immense  propor- 
tions in  St.  Louis  is  that  of 
glass  making.  The  Oriel 
Glass  Company,  which  makes 
a  specialty  of  bent  glass,  and 
which  is  also  located  in  St. 
-  Louis,  has  the  largest  ex- 
clusive glass-bending  works 
in  the  world,  and  its  products 
are  extensively  used  in  street  railway  car  manufacture. 

 ♦♦♦  

American  Wire  in  England 

At  a  recent  meeting  of  the  Northern  and  Midland  Counties  As- 
sociation of  Tramway  and  Light  Railway  Officials,  A.  L.  C.  Fell, 
M.  I.  E.  E.,  made  some  very  complimentary  remarks  about  the 
use  of  American  trolley  wire  in  a  paper  which  he  read  on  the 
equipment  of  the  Sheffield  Electric  Tramway  system.  The  wire 
used  on  this  road  was  made  by  the  Bridgeport  Brass  Company,  of 
New  York,  and  was  of  its  well-known  phono-electric  type.  Below 
is  given  an  abstract  of  Mr.  Fell's  remarks: 

"The  most  important  item  in  connection  with  an  overhead  trol- 
ley system  is  to  obtain  the  very  best  possible  trolley  wire.  During 
the  last  eighteen  months  copper  wire  drawers  in  this  country  have 
greatly  improved  the  quality  of  the  wire  supplied,  but  there  is  still 
room  for  great  improvement.  We  have  lately  erected  some  patent 
wire  known  as  'phono-electric'  So  far,  excellent  results  have 
been  obtained,  the  only  disadvantage  being  that  the  conductivity 
is  only  about  so  per  cent  that  of  pure  copper,  but  it  only  means  a 
little  more  copper  in  the  feeder  cables  to  make  up  the  loss  in  the 
trolley  wire,  and  this  is  as  nothing  in  comparison  to  the  benefit 
derived  by  having  the  number  of  broken  trolley  wires  reduced  to 
a  minimum. 

"On  the  average  it  was  found  that  the  'phono-electric'  trolley 
wire  gave  about  50  per  cent  greater  tensile  breaking  strength,  and 
withstood  about  two  and  one-half  times  the  torsional  breaking 
strain  of  good  hard-drawn  copper.  The  table  gives  the  results  of 
a  comparative  test  made  on  hard-drawn  copper  and  'phono-elec- 
tric' trolley  wire." 

Table  of  Comi'ARAtive  Tests  of  Phono-Electric  and  Ordinary  Copper 
Trolley  Wire. 


Sample. 

Org.  Dim. 

Length. 

Elonga- 
tion. 

Stress  Tons. 

Twist  in 
8  in. 

Dia. 

Sec. 

Total. 

Sq.  in. 

.324 
.324 

.082 
.082 

10  in. 
10  in. 

.35 
.23 

2.97 
8  05 

36.22 
24.86 

34.0 
13.5 
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A  New  Semi-Convcftible  Car 


Some  particulars  were  published  recently  of  the  Brill  semi-con- 
vertible cars,  but  further  information  is  now  available.  Cars  of 
this  type  are  becoming  more  and  more  popular  every  year.  Their 
use  has  been  extending  rapidly,  because  certain  features  seem  to 


with,  is  the  invention  of  John  A.  Brill.  Its  appearance,  both  out- 
side and  within,  as  illustrated  in  the  engravings,  will  show  little 
departure  from  standard  types.  The  first  car  of  this  kind  was 
built  for  the  Washington,  Alexandria  &  Mt.  Vernon  Railway. 
While  in  course  of  construction  the  car  was  seen  by  several  street 
railway  men,  who  were  so  favorably  impressed  with  the  design 


SEMI-CONVERTIBLE  CAR,  BUILT  FOR  WASHINGTON 


exactly  satisfy  the  wants  of  both  the  street  railway  men  and  the 
riding  public.  Semi-convertible  cars  dififer  radically  from  the 
ordinary  convertible,  and  also  from  the  open  car.  The  following 
are  some  of  the  leading  features:  They  have  large  windows, 
which  come  much  lower  than  those  of  the  standard  closed  or 
convertible  cars.  They  are  provided  vv'ith  cross  seats,  and  central 
aisle  and  end  entrances  only.  The  windows  are  usually  a  portion 
of  the  panels,  and  are  made  removable. 

When  a  car  of  this  type  is  wanted  for  summer  service,  windows 
and  panels  are  taken  out  and  stored.  This  leaves  the  cross  seats 
and  central  aisle  body  with  sides  so  low  as  to  make  it,  in  efifcct,  an 
open  car.    The  absence  of  side  entrances,  of  course,  makes  ^uch  a 


that  several  orders  were  placed  for  same  type  of  car  long  before 
the  first  one  was  finished  and  shipped  to  its  destination. 

As  has  been  said,  its  appearance  is  much  like  the  cars  ordinarily 
used.  The  windows  are  much  larger,  and  the  window  vail  is 
lower,  though  it  does  not,  however,  come  quite  down  to  the  seat 
level. 

The  noticeable  feature,  however,  is  that  the  sash  are  not  re- 
moved for  storage,  neither  do  they,  as  in  some  convertible  cars, 
drop  into  pockets.  The  serious  objection  to  this  last  method  of 
construction  and  disposal  of  sash  are  that  the  pockets  take  up 
valuable  room  in  the  wall  of  the  car.  This  reduces  the  space  in 
the  car  body,  while  at  tlie  same  time  the  jirickets  become  rccepta- 


INTERIOR  OF  SEMI-CONVERTIBLE  CAR 


car  somewhat  slower  to  load  and  unload  than  the  regular  open 
car,  but  there  are  offsetting  advantages.  The  side  panels,  al- 
though somewhat  lower  than  the  usual  forms,  have  great  strength, 
and  add  stiffness  to  the  car  body,  at  the  same  time  they  make  it 
much  safer  for  passengers  in  case  of  accident  than  the  open  car, 
pure  and  simple,  with  its  side  entrances.  The  greater  window 
spaces  make  them  much  more  satisfactory  for  summer  service  than 
the  ordinary  box  car  with  the  windows  open.  The  window  rail 
is  usually  almost  on  a  level  with  the  seat. 
The  new  type  of  Brill  semi-convertible  car,  which  is  shown  here- 


cles  for  dirt  or  refuse,  which  is  thrown  into  them.  This  inter- 
feres with  the  handling  of  the  sash.  Dirt  and  moisture  also  ac- 
cumulate, and  unless  the  space  is  ventilated  there  is  trouble  from 
the  decay  of  the  wood.  When  ventilated,  however,  there  are 
drafts  which  are  uncomfortable  for  the  passenger. 

In  the  semi-convertible  cars  which  have  been  employed  in 
Baltimore  and  on  the  Newport,  Covington  &  Cincinnati  road  the 
sash  and  panels  have  been  made  movable.  This,  of  course,  makes 
a  great  deal  of  labor  in  taking  out  and  replacing  the  sash  when 
changing  from  opened  to  closed.    In  making  these  changes  there 
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is  always  considerable  amount  of  damage  to  panels,  as  well  as  a 
certain  breakage  of  glass.  With  such  cars  there  is  also  the  disad- 
vantage of  being  obliged  to  guess  at  the  season  as  well  as  the  in- 
evitable loss  of  traffic  from  having  cars  in  service  out  of  season. 

In  spite  of  the  objections  named,  the  semi-convertible  car  has 
been  very  popular  on  city  and  suburban  lines.  It  has  a  large  and 
rapidly  extending  field  of  usefulness.    For  long  rides  it  is  much 


nary  car,  with  flush  lining.  This  6  ins.  can  be  divided  between  the 
length  of  the  seats  and  the  width  of  the  aisles.  At  the  same  time 
this  gain  of  width  is  made  a  truss  plank  is  introduced,  and  on  it 
the  end  of  the  seat  rests.  The  truss  plank  is  edged,  bolted  to  the 
sills,  and  also  screwed  to  every  post;  in  this  way  the  car  has  all 
the  advantages  of  a  solid  side.  In  the  construction  of  the  roof  a 
very  material  gain  is  effected,  because  in  addition  to  the  ordinary 
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more  comfortable  than  the  open  car,  and  will  be  generally  con- 
sidered as  a  safer  car  where  high  speeds  are  attained.  One  of  the 
advantages,  of  no  small  importance,  and  one  which  helps  to  keep 
the  type  in  service,  is,  that  when  passengers  leave  they  do  not 
disturb  those  sitting  at  the  outer  end  of  the  seat.  This  is  an  an- 
noyance to  passengers  in  the  usual  form  of  open  car  having  side 
entrances.  The  new  car  differs  radically  from  anything  hereto- 
fore produced.  It  has  the  end  entrance  and  platforms,  and  the 
central  aisle  of  the  convertible  car,  and  also  cross  seats.  It  has  the 
additional  and  important  advantage  that  it  is  entirely  self-contained. 
The  sash  are  double,  and  when  the  sides  are  to  be  opened  they 
slide  up  into  pockets  in  the  car  roof,  out  of  sight  and  out  of  the 
way,  yet  always  ready  to  be  dropped  into  place  in  a  moment.  The 
time  and  effort  required  to  raise  them  into  the  roof  or  bring  them 
down  again  is  practically  less  than  that  required  for  raising  the 
heavy  window  of  an  ordinary  closed  car. 

Advantages  of  this  form  of  construction  are  numerous.  There 
is  no  storage  of  sash,  and  consequently  no  breakage.  The  sash  al- 
ways fits  the  window,  and  there  is  none  of  the  expense  of  handling 
and  no  delay  in  putting  the  open  cars  on  in  the  spring  or  taking 
them  off  in  the  fall.  During  every  warm  day,  or  even  every  warm 
afternoon,  they  can  be  utilized  as  open  cars,  and  the  change  can 
be  made  to  the  closed  form  in  a  matter  of  five  minutes'  time,  while 
the  car  is  running  on  the  road. 

The  features  are  ingenious  modifications  of  the  Brill  convert- 
ible car.  The  sash  are  in  two  sections,  are  held  in  the  usual  way 
between  the  posts  by  a  pair  of  grooves  on  each  post,  into  which 
trunnions  on  the  sash  fit.  When  it  is  necessary  to  raise  the  sash 
the  lower  one,  after  it  has  been  lifted  a  short  distance  automatically 
engages  the  upper  sash,  and,  carrying  the  latter  along  into  the 
roof  of  the  car,  deposits  it  in  a  pocket,  and  slides  upward  till  it 
drops  over  a  switch,  by  which  it  is  held  in  place,  and  at  the  same 
time  prevented  from  moving  or  dropping.  When  once  in  the 
roof  both  sashes  are  completely  locked,  and  can  not  fall.  The 
brass  work  and  mountings  are  particularly  strong  and  large,  and 
in  fact  they  are  of  sufficient  size  to  give  the  hand  a  firm  hold  on 
the  sash.  The  operation  of  lowering  is  as  simple  as  that  of  rais- 
ing, and  is  almost  precisely  the  same  motion  as  is  used  in  drop- 
ping the  sash  of  an  ordinary  steam  car.  There  is  a  slight  forward 
and  upward  motion,  when  the  lower  sash  comes  down  into  place, 
bringing  the  upper  sash  with  it,  both  locking  themselves  fast 
when  in  position.  The  sash  can  be  raised  and  held  by  the  sash 
lock  at  the  desired  height.  This  can  be  done  by  the  passengers, 
the  same  as  the  window  of  a  steam  car  is  raised,  as  long  as  the 
sash  is  in  a  vertical  line  on  the  post. 

The  interior  of  the  car  is  of  the  ordinary  form.  The  ventilator 
or  monitor  deck  can  be  made  any  desirable  width  or  height.  The 
seats  are  placed  between  the  posts,  and  a  considerable  space  is 
utilized  which  ordinarily  serves  no  purpose  beyond  that  of  form- 
ing a  pocket  for  the  sash.  The  lining  is  set  in  between  the  posts, 
and  the  ends  of  the  seats  come  between  them  in  such  a  way  as  to 
make  available  about  6  ins.  greater  inside  width  than  in  the  ordi- 


rail  a  heavy  letter  board  is  gained  upon  the  posts,  so  that  with 
this  rail  and  lining,  the  plate  of  the  roof  has  nearly  as  great  a  cross 
section  of  timber  as  the  sill.   The  roof  is  also  strong. 

 ■ 


The  Gould  Storage  Battery  at  the  Pan-American  ^ 
/'  Exposition 


The  Gould  Storage  Battery  Company,  of  New  York  City,  which 
has  its  works  in  Depew,  N.  Y.,  has  a  very  handsome  exhibit  of  its 
products  in  Electricity  Building,  near  the  west  end.  The  Gould 
Company  has  recently  doubled  the  capacity  of  its  plant,  so  rhat  it 
is  now  in  a  position  to  fill  orders  with  promptness,  and  the  in- 
terest taken  by  engineers  in  the  exhibit  would  seem  to  indicate 
that  this  increased  capacity  may  be  considerably  taxed  in  the  near 
future.  The  principal  feature  of  the  company's  exhibit  is  a  large 
cell  of  battery  at  one  end  of  the  space,  which  is  connected  to  a 


GOULD  STORAGE  CELL 

handsome  switchboard,  and  can  be  charged  and  discharged  if 
desired.  This  battery  is  the  largest  single  cell  ever  made,  and  the 
plates  which  it  contains  were  used  in  a  competitive  charge-and- 
discharge  test  some  time  ago  at  Cincinnati,  in  which  the  Gould 
Company's  accumualtor  proved  its  value.  The  plates  are 
155/2  ins.  X  31  ins.,  which  is  the  standard  central  station  size  for 
this  type  of  cell,  but  as  the  battery  contains  loi  of  these  plates,  its 
capacity  is  far  greater  than  any  single  cell  before  manufactured. 
Under  actual  test  the  battery  has  given  2000  amps,  for  eight  hours, 
or  16,000  amp. -hours,  4000  amps,  for  three  hours,  or  12,000  amp.- 
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hours,  and  8000  amps,  for  one  hour,  or  8000  amp. -hours.  On  a 
quick  discharge  6000  amp. -hours  have  been  obtained  in  one-half 
an  hour,  and  4800  amp. -hours  in  one-quarter  hour.  The  rates  of 
discharge  for  the  cell  for  the  several  outputs,  depending  upon  the 
time  taken  to  discharge  the  available  energy,  are,  therefore,  on 
these  rapid  discharges  very  high,  amounting  to  12,000  amps,  for 
the  half-hour,  and  19,200  for  the  quarter-hour.  The  equipment 
employed  to  charge  and  discharge  this  enormous  cell  is  then 


and  enables  the  Gould  Company  to  claim  for  its  cell  that  it  is 
practically  free  from  this  evil  of  storage  battery  working. 

The  plates  of  the  large  cell  illustrate  in  a  practical  manner  this 
property  of  the  Gould  accumulator.  As  stated  above,  they  were 
used  in  the  Cincinnati  test,  where,  for  a  period  of  six  months, 
they  were  charged  daily  and  discharged  at  rates  of  twenty  minutes 
to  eight  hours.  The  object  of  the  experimenters  was  to  destroy 
the  batteries  on  test,  if  hard  service  could  accomplish  that  result, 


THt  GOULD  NEGATIVE  PLATE 


THE  GOULD  POSITIVE  PLATE 


TYPE  OF  CELL  FOR 
ELECTRIC  VEHICLES 


necessarily  of  great  current-carrying  capacity..  The  switchboard 
by  which  the  cell  is  controlled  at  the  company's  booth  is,  for  this 
reason,  by  no  means  the  least  interesting  part  of  the  exhibit,  the 
massiveness  of  the  copper  conductors  and  their  ingenious  ar- 
rangement for  the  saving  of  distance  in  the  connections  attracting 
the  attention  of  all  visitors,  who  are  in  any  way  interested  in  stor- 
age battery  operation. 

The  cell  itself  is  handsomely  encased  in  a  wooden  box,  as  shown 
in  the  accompanying  engraving.  The  massive  lead  connecting 
bars,  which  are  seen  running  down  each  longitudinal  upper  edge, 
and  to  which  the  plates  of  the  cell  are  attached,  are  bent  over  into 
a  channel  shape,  which  adds  greatly  to  their  strength  as  well  as 
giving  a  neat  appearance  to  the  accumulator.  The  plates  con- 
nected are  of  the  regular  electrochemical  type,  which  has  been 
perfected  by  the  Gould  Company,  in  which  pure  rolled  lead  forms 
the  foundation.  The  process  of  manufacture  consists  in  the  forma- 
tion of  leaves  or  laminations  on  the  surface  of  these  lead  plates, 
which  stand  out  normally  to  the  surface,  and  which  increase  the 
superficial  area  of  the  plate  in  the  ratio  of  12  to  i.    In  "forming" 


and  inspection  of  the  plates  in  this  Exposition  cell  will  show  that 
they  are  none  the  worse  for  the  hard  service  they  received. 

Besides  making  this  most  efficient  type  of  central  station  storage 
battery,  the  Gould  Company  also  manufactures  a  very  satisfactory 
vehicle  battery.  It  is  built  on  the  same  general  plan,  the  plates 
being  formed  in  the  same  manner,  etc.,  but  is  considerably  lighter 
for  a  given  capacity  than  the  ordinary  stationary  cell.  Its  light- 
ness renders  it  suitable  for  long  distance  propulsion,  and  vehicles 
equipped  with  it  are  in  successful  operation  on  distances  of  from 
40  miles  to  100  miles,  depending  upon  the  class  of  vehicles,  etc. 
The  vehicle  battery  shown  in  the  accompanying  engraving  has  a 
weight  per  cell  complete  of  27  lbs.,  and  an  output  in  five  hours  of 
155  amp. -hours,  the  rate  of  discharge  being  thus  31  amps.  This 
gives  a  weight  efficiency  of  5.74  amp. -hours  per  pound,  or  11.36 
watt-hours  per  pound,  a  practical  commercial  output  of  1000  watt- 
hours  per  88  lbs.  This  is  equal  to  65.64  lbs.  of  battery  per  hp- 
hour. 

The  Gould  formation  is  such  that  all  active  material  is  in  con- 
stant contact  with  the  grid,  of  which  it  is  a  part,  and  being 
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the  plates,  the  active  material  is  "grown"  out  of  the  plate  itself, 
thus  producing  an  adhesive  and  extremely  porous  structure,  being 
an  integral  part  of  the  plate  backing  or  grid;  the  loosening  of  the 
active  material,  even  under  extreme  rates  of  discharge,  is,  there- 
fore, substantially  impossible.  The  life  of  a  Gould  battery  is,  for 
this  reason,  comparatively  much  greater  than  that  of  those  con- 
structed on  less  satisfactory  principles.  Furthermore,  the  entire 
absence  of  antimony  or  any  other  material  employed  to  stiffen 
the  grids  or  plates  removes  a  common  source  of  local  action, 


formed  as  a  thin  coat  over  a  large  surface  rather  than  as  thick 
briquettes  or  plugs  of  high  conductivity,  and  in  poor  contact  with 
the  grid,  its  electrical  efficiency  is  increased.  Leaving  out,  there- 
fore all  questions  of  life  and  durability,  high  efficiency  of  conver- 
sion, which  is  quite  an  important  matter  for  consideration,  is  very 
satisfactorily  obtained  from  the  Gould  construction.  It  is  possible  to 
discharge  the  Gould  battery  entirely  within  one  hour,  it  being  the 
case  that  if  8000  amp. -hours  are  taken  from  the  battery  in  an  hour, 
rather  than  16,000  amp.-hours  in  eight  hours,  but  8000  amp.-hours, 
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or  very  little  more,  will  have  to  be  returned  to  the  battery.  The 
average  e.  m.  f.  undischarged  is  higher  than  that  ordinarily  iound 
in  storage  batteries,  while  the  average  potential  difference  on 
charge  is,  on  the  other  hand,  lower,  hence  the  efficiency  of 
Gould  storage  batteries  is  particularly  high,  and  the  cost  of  main- 
tenance correspondingly  low.  The  accompanying  curve  is  drawn 
from  the  results  obtained  in  a  discharge  taken  at  Cincinnati  on 
the  plates  now  used  in  the  Pan-American  cell.  The  experiments 
on  the  Gould  battery  have  thus  shown  that  the  statement  that  a 
battery  with  a  high-cell  efficiency  will  be  a  battery  with  a  long  life 
is  correct. 

 ^>  • 

The  Westmghouse  Electric  Brake  and  Car  Heater 


The  necessity  of  using  some  form  of  power  brake  in  connection 
with  electric  railway  cars  operating  on  urban  and  interurban  serv- 
ice has  long  been  apparent  to  advanced  street  railway  managers 
who  wish  to  secure  the  very  best  possible  results  both  in  speed  and 
safety. 

With  a  world-wide  experience  in  all  matters  relating  to  the 
design,  construction  and  operation  of  brake  apparatus,  and  with 
facilities  for  manufacturing  various  types  of  air  brakes  suitable 
for  application  either  to  steam  or  electric  railway  cars,  the  West- 
inghouse  Air  Brake  Company  has  acquired  and  perfected  the 
electric  brake  and  car-heating  apparatus  described  and  illustrated 
in  the  following  article.  That  this  device  more  nearly  approxi- 
mates the  ideal  brake  for  electrically-operated  cars  than  any  other 
appliance  yet  invented  is  firmly  believed  by  the  company.  By  a 
simple  and  ingenious  combination  of  a  magnetic  track  brake  with 
a  wheel  brake  of  maximum  power,  a  braking  effect  of  great 
strength  is  produced,  while,  in  addition  to  this,  cars  equipped 
with  the  complete  apparatus  can  be  comfortably  heated  in  winter 
without  the  use  of  line  current,  and,  consequently,  without  cost. 


amining  the  accompanying  illustrations,  the  brake  proper  com- 
prises (i)  a  double  track-shoe  of  peculiar  construction,  combined 
with  a  powerful  electromagnet  which,  when  energized  by  current 
produced  by  the  car  motors  acting  as  generators,  is  strongly  at- 
tracted to  the  rail  by  magnetic  force;  (2)  brake-heads  and  shoes 
of  the  ordinary  type,  acting  directly  on  the  wheels  and  constituting 


FIG.  2.— VIEW  SHOWING  METHOD  OF  ATTACHING  BRAKEj 
TO  CAR 

a  wheel  brake  of  maximum  power  and  efficiency,  and  (3)  sundry 
castings  and  forgings  for  simultaneously  transmitting  the  down- 
ward pull  and  resultant  drag  of  the  magnetic  track  brake  into 
lateral  pressure  upon  the  wheels.  The  combination  of  these  three 
elements  in  duplicate,  together  with  the  necessary  tie-rods  and 


FIG.  I.— CAR  EQUIPPED  WITH  NEW  MAGNETIC  TRACK  BRAKE 


The  right  to  manufacture  and  sell  this  combined  brake  and  heater 
has  been  acquired  by  the  Westinghouse  Air  Brake  Company  from 
the  inventor,  F.  C.  Newell,  formerly  of  Chicago,  who  is  not  only 
a  well-known  practical  street  railway  constructor  and  operator, 
but  who  has  devoted  a  number  of  years  to  the  development  of 
these  appliances  under  actual  operating  conditions  of  the  most 
rigid  and  exacting  character. 

The  Westinghouse  electric  brake  and  heater,  as  indicated  by 
its  name,  consists  of  two  distinct  elements — the  brake  and  the 
heater.  The  former  may  be  installed  and  used  independently 
of  the  latter,  but  the  operation  of  the  heater  is  dependent  upon 
tHe  use  of  the  brake,  the  heat  produced  being  derived  from  energy 
that  would  otherwise  be  wasted.    As  will  be  observed  by  ex- 


attachments,  constitutes  a  single-truck  brake  equipment  designed 
for  application  to  a  four-wheel,  or  single-truck,  car.  A  double- 
truck  equipment,  which  is  the  equivalent  of  two  single-truck  equip- 
ments, as  above  described,  is  required  for  an  eight-wheel,  or 
double-truck,  car. 

In  addition  to  the  truck  equipment,  either  single  or  double,  as 
circumstances  may  require,  a  complete  brake  includes  brake  con- 
troller attachments  for  use  when  the  motor  controllers  are  not 
provided  with  braking  points,  and  a  diverter,  or  improved  form  of 
rheostat,  for  dissipating,  when  the  heaters  are  not  in  service,  the 
heat  generated  by  any  excess  of  current  over  and  above  that 
required  to  operate  the  brake.  In  Fig.  i  is  shown  a  general  view 
of  a  car  on  which  the  brake  has  been  installed.  Fig.  3  giving  a 
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nearer  view  of  the  brake  itself.  Fig.  2,  in  which  a  portion  of  the 
truck  frame  is  shown  as  transparent,  so  as  to  afford  a  clearer  view 
of  the  mechanism  connecting  the  track  and  wheel  brake,  illustrates 
the  general  arrangement  and  substantial  construction  of  the  ap- 
paratus; also  the  method  of  attaching  the  brake  rigging  to  the 
truck,  and  of  suspending  the  track-shoes  and  magnet  frames 
directly  over  the  track.  When  the  brake  is  not  in  operation,  the 
suspension  springs  carry  the  track  magnets  and  shoes  entirely 
clear  of  the  rails,  and,  by  means  of  their  flexibility,  permit  the 
shoes  to  ride  over  or  clear  any  obstruction  not  sufficient  to  cause 
the  car  to  be  stopped.    When  the  brake  is  applied,  through  the 


ferent  equipments,  they  lack  similarity  in  some  particulars.  In 
this  connection  it  should  be  noted  that,  while  the  thrust  against  the 
wheel-brake  shoes,  caused  by  the  drag  or  frictional  resistance  be- 
tween the  track-shoe  and  the  rail,  is  similar  in  its  effect  to  the 
thrust  obtained  from  the  expansive  force  of  compressed  air  acting 
upon  the  brake-cylinder  piston  in  the  well-known  air  brake,  the 
magnetic  brake  has  a  decided  advantage  over  the  older  type  in 
this  particular,  viz.,  that  the  brake-shoe  pressure  is  automatically 
regulated  by  the  condition  of  the  rail  surface.  This  is  a  fortunate 
feature,  which  results  in  securing  the  highest  possible  braking 
power  at  all  times  without  danger  of  wheel  sliding.    For  example. 


FIG  T,  —VIEW  OF  BRAKE  FIG.  5.— METHOD  OF  ATTACHMENT  TO  A  MAXIMUM  TRACTION 

TRUCK 


saturation  of  the  magnets  with  current  supplied  by  the  car  motors 
acting  as  generators,  the  track-shoes  are  strongly  attracted  to  the 
rails,  producing  three  distinct  effects:  i.  A  noticeable  increase  in 
the  pressure  of  the  wheels  on  the  track,  because  of  the  downward 
pull  of  the  magnets.  2.  A  pronounced  retardation  by  reason  of 
the  friction  generated  between  the  track-shoes  and  rails.  3.  A 
maximum  braking  effect  on  the  wheels,  obtained  through  the 
transmission  of  the  resultant  drag  of  the  track-shoes  to  the  brake- 
shoes  by  means  of  the  mechanism  provided  for  that  purpose. 

It  is  obvious,  therefore,  that  the  net  result  of  these  three  effects 
combined  represents  a  very  high  braking  power,  while,  more- 


if  the  rail  be  dry  and  sandy,  the  drag  of  the  track-shoes  and  the 
consequent  thrust  upon  the  levers  applying  the  brakes  to  the 
wheels  are  great;  if  the  rail  be  wet  or  greasy,  the  drag  of  the  track- 
shoes  is  lessened  in  inverse  proportion  to  the  frictional  resistance 
between  them  and  the  rail,  thus  automatically  decreasing  the  cor- 
responding brake-shoe  pressure  on  the  wheels.  There  is  still 
another  automatic  adjustment  of  braking  effect,  scarcely  less  in- 
teresting, if  somewhat  less  important.  It  is  well  known  that,  when 
the  motion  of  the  car  is  being  rapidly  retarded,  the  forward  wheels 
carry  a  somewhat  greater  proportion  of  the  weight  resting  upon 
the  truck;  from  this  it  follows  that,  by  placing  the  fixed  lower 
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FIG.  4.— DIAGRAM  OF  WIRING 


over,  the  feature  of  a  powerful  track  brake,  which,  instead  of  de- 
creasing the  weight  upon  the  rails  at  the  wheels,  actually  increases 
it,  is  unique  as  it  is  valuable;  it  is  this  feature  that  differentiates 
the  Westinghouse  electric  brake  from  all  other  track  brakes  of 
known  construction.  It  is  evidently  highly  important  not  to 
lessen  but  rather  increase  the  pressure  of  the  wheels  upon  the  rails 
in  the  manner  obtained  by  the  magnetic  brake,  as  if  the  weight 
is  decreased  on  the  wheels  too  much  a  condition  is  reached  where 
the  brake  is  less  efficient  than  an  ordinary  wheel  brake  where  the 
wheels  are  not  skidding. 

The  general  details  of  the  brake,  and  the  method  of  applying 
it  as  a  whole  to  operate  on  electric  street  cars,  are  shown  in  the 
illustrations,  but  as  these  cuts  are  made  from  photographs  of  dif- 


fulcrum  of  the  forward  brake-shoe  lever  slightly  above  the  pin 
connecting  it  with  the  telescope  rod,  as  shown  in  Fig.  2,  a  brake- 
shoe  pressure  is  applied  to  the  forward  wheels  proportionately 
greater  than  that  acting  upon  the  rear  wheel;  when  the  car  is 
reversed,  the  governing  conditions  are  also  reversed  and  entirely 
satisfactory  results  attained — the  levers  and  connections  being  so 
designed  that,  when  properly  adjusted,  the  highest  possible  brak- 
ing power  is  secured,  without  reference  to  the  direction  in  which 
the  car  moves. 

As  previously  explained,  tlie  track  magnets  are  energized  bj 
current  obtained  from  the  car  motors  acting  as  generators,  whicli 
not  only  obviates  any  expense  in  that  connection,  but  also  effect 
ually  prevents  the  possibility  of  accident  through  sudden  failur.. 
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of  line  current.  The  current  necessary  for  the  required  mag- 
netization is  uniformly  kept  within  safe  limits  by  a  proper  adjust- 
ment of  resistance  always  in  circuit  with  the  brakes,  thus  avoiding 
any  injurious  effect  on  the  motors.  An  additional  advantage 
gained  by  the  use  of  the  magnetic  brake  is  found  by  employing 
the  improved  form  of  rheostat,  or  diverter  (which  has  a  constant 
resistance  regardless  of  the  heating  produced  by  a  continuous 
flow  of  current),  in  the  automatic  control  of  speed  down  long 
and  steep  grades.  This  result  is  owing  to  the  fact  that  a  certain 
resistance  in  the  rheostat  insures  a  fixed  current  flow  at  a  given 
speed;  and  this  resistance  can  be  readily  adjusted  so  as  to  permit 
just  enough  current  to  pass  through  the  track-shoe  magnets  to 
hold  the  car  at  the  required  speed,  against  the  action  of  gravity,  on 
any  grade;  any  increase  in  speed  increases  the  current  and  causes 
the  brakes  to  act  with  greater  force,  while  a  decrease  in  speed 
instantly  decreases  the  current  and  the  brake  action  at  the  same 
time,  so  that  the  speed  of  a  car  may  be  automatically  regulated 
within  narrow  limits  regardless  of  changes  in  the  gradient.  This 
brake  can  be  readily  applied  to  trail  cars  by  properly  attaching 
the  track  magnets  and  accessories  to  them  and  con- 
necting the  magnetic  coils  to  the  wiring  system  of 
the  motor  car. 

An  electric  car  heater  occupying  no  valuable 
space,  easily  controlled,  and  costing  nothing  to  op- 
erate, will  prove  equally  satisfactory  both  to  street 
railway  companies  and  their  patrons.  One  of  the 
leading  traction  systems  of  Pittsburgh  demonstrated 
this  fact  clearly  during  the  past  winter. 

The  method  of  installing  the  heaters  underneath 
and  along  the  front  of  the  seats  is  similar  to  that 
of  those  in  general  use.  These  heaters  are  con- 
nected with  the  general  system  of  wiring,  by  means 
of  a  suitably  arranged  switch  so  constructed  that 
the  braking  and  starting  currents,  both  of  which  are 
used  for  heating  the  car  in  cold  weather,  may  be 
divided  as  desired,  and  the  whole  or  any  portion 
thereof  sent  through  the  heaters,  the  remainder  go- 
ing through  the  proper  portion  of  the  diverter  be- 
neath the  car. 

The  diagram  of  wiring  (Fig.  4)  clearly  shows  the 
manner  of  connecting  the  heaters  and  rheostats. 
An  examination  of  this  diagram  will  also  show  that 
whatever  portion  of  the  total  actual  current  is  fiow- 
iug  through  the  heaters  flows  through  every  sec- 
tion alike,  which  results  in  heating  the  car  uni- 
formly, no  matter  how  small  the  amount  of  heat 
required. 

The  ordinary  electric  car  heaters,  in  which  the 
heat  is  generated  by  line  current,  have  so  small  a 
storage  capacity  that  they  are  cooled  to  atmos- 
pheric temperature  very  quickly  when,  for  any  reason 
the  current  is  interrupted.  An  important  advantage 
of  the  Westinghouse  heater  is  its  great  capacity  to 
store  and  retain  heat  within  its  mass.  In  the 
event  of  blockades  or  of  the  failure  of  line  cur- 
rent from  any  cause,  this  heat  storage  capacity  is 
so  great  that  the  car  is  kept  comfortable  for  an 
hour  or  more,  even  in  severe  weather. 

Fig.  5  shows  the  brake,  as  applied  to  two  maximum-traction 
trucks,  and  is  from  a  photograph  of  the  exhibit  of  the  Westing- 
house  Company  at  the  Pan-American  Exposition.  In  the  space 
occupied  by  the  company  for  its  system  of  braking  apparatus,  at 
the  eastern  end  of  the  Station  Exhibit  Building,  are  the  two  trucks 
referred  to,  and  also  a  single-truck  car  equipped  with  the  brakes 
and  heaters.  This  car  is  arranged  to  run  over  about  300  ft.  of 
track  in  the  Station  Exhibit  Building.  The  ordinary  stops  are 
made  quickly  but  smoothly,  and  with  the  softness  characteristic 
of  a  graduated  braking  efifort.  The  emergency  stop  is  exceed- 
ingly rapid,  and  both  the  emergency  and  ordinary  stops  can 
easily  be  made  on  the  short  experimental  track  at  Buffalo  after  the 
car  has  gotten  to  speed.  An  idea  of  the  braking  power  available 
can  be  obtained  from  the  statement  that,  while  the  maximum 
traction  trucks  illustrated  in  Fig.  5  weigh  10,200  lbs.,  a  braking 
pressure  of  28,000  lbs.  can  be  secured  through  the  magnetic  at- 
traction of  the  shoes  for  the  rail. 




A  New  Feed- Water  Heater 


To  meet  the  demand  for  a  heater  of  cast-iron  construction  for 
certain  localities  where  the  water  used  contains  acids  or  other 
corrosives,  the  Hoppes  Manufacturing  Company,  of  Springfield, 
Ohio,  has  put  on  the  market  the  one  shown  in  the  accompanying 
illustration.  The  heater  can,  of  course,  also  be  used  where  the 
water  is  neutral.  Where  there  is  much  lime  and  magnesia  con- 
tained in  the  feed-water  the  company  recommends  its  standard 
heater  with  sheet-steel  pans,  as  they  are  more  easily  cleaned. 

The  bottom  of  the  heater  is  illustrated  below  the  water  line;  the 
pans  and  all  parts  with  which  the  feed-water  comes  in  contact  are 
made  from  cast  iron,  and  where  bolts  are  used  they  are  of  bronze. 
Apart  from  making  the  heater  non-corrosive,  the  main  object 
sought  for  in  its  design  was  to  make  use  of  the  Hoppes  system  of 
flowing  water  along  the  underside  of  the  pans  in  a  thin  film,  in 
such  manner  that  the  exhaust,  passing  through  the  heater,  would 
come  into  direct  contact  with  the  water.  To  obtain  this  end  it 
has  been  the  object  of  the  designer  to  preserve  the  trough  shape 


The  Stilwell-Bierce  &  Smith-Vaile  Company,  of  Dayton,  Ohio, 
recently  shipped  one  of  its  27-in.  improved  cylinder-gate  Victor 
turbines  to  the  North  Carolina  Electrical  Power  Company,  of 
Marshall,  N.  C.  The  wheel  is  made  entirely  of  bronze,  and,  under 
60-ft.  working  head,  will  develop  750  hp,  which  will  be  used  by 
one  of  the  street  railways  of  Ashville. 


VIEW  OF  HEATER,  SHOWING  CONSTRUCTION 

of  the  original  Hoppes  pan  and  at  the  same  time  secure  a  light 
and  strong  construction  when  made  of  cast  iron.  It  was  also 
desired  to  increase  the  heating  and  lime  catching  surface  as  much 
as  possible  for  a  shell  of  a  given  size. 

The  pan  shown  standing  beside  the  heater  in  the  cut  will  give  a 
good  idea  of  the  shape  of  the  pans  used  in  this  construction.  They 
are  provided  at  each  corner  with  lugs  for  supporting  them  on 
the  ways  in  the  heater.  It  will  be  noticed  that  the  form  of  pans 
is  such  that  the  water  will  flow  over  the  sides  and  ends  as  well  as 
through  the  slots.  The  water,  after  overflowing  the  edges  of 
either  the  sides  or  slots,  will  follow  the  underside  of  the  pan  to  the 
lowest  point  before  dropping  into  the  next  pan  below,  and  so 
on  over  each  pan,  until  it  reaches  the  reservoir  at  the  bottom. 

The  exhaust  steam  passing  through  the  heater  comes  into  direct 
contact  with  the  water  flowing  over  the  pans  and,  therefore,  can 
impart  its  heat  to  the  water  without  heating  through  the  metal 
of  the  pans  or  the  lime  deposited  thereon.  The  comparatively 
flat  form  of  the  pan  permits  of  about  twice  the  amount  of  pan 
surface  being  put  into  a  heater  of  a  given  size  as  compared  with 
the  original  form,  and,  as  a  smaller  shell  can  be  used,  qu^te  a 
saving  in  space  required  for  setting  the  heater  is  effected.  This 
heater  is  provided  with  a  hooded  outlet  for  pump  suction,  an 
overflow  skimmer,  a  large  and  effective  oil  catcher,  an  automatic 
water  regulator,  a  crane  for  removing  the  head,  and,  when  used 
in  connection  with  steam-heating  system,  a  trap  for  oil  drips  and 
overflow  is  supplied.  Heaters  of  this  construction  have  been 
manufactured  by  the  Hoppes  Company  for  a  little  less  than  one 
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year,  but  it  has  now  in  use  machines  ranging  in  size  from  150  hp 
to  7000  hp,  all  of  which  are  giving  excellent  results.  The  large 
reservoir  at  the  bottom  of  this  heater  makes  it  well  adapted  to  be 
used  as  a  heater  and  receiver  where  installed  with  a  heating 
system. 



A  New  Horizontal  Hollow  Chisel  Mortiser 


Car  builders  and  woodworkers  in  general  should  be  interested 
in  a  description  of  the  horizontal  hollow  chisel  mortiser,  shown 
herewith.  Although  a  machine  of  medium  weight  and  capacity, 
possessing  all  the  advantages  offered  by  this  style  of  a  mortiser, 
it  is,  in  addition,  equipped  with  many  superior  features  of  con- 
venience and  accessibility,  which,  in  connection  with  its  superior 
design  and  construction,  particularly  adapt  it  to  the  requirements 
of  car  and  railway  shops,  carriage  and  wagon  factories,  and  other 
similar  lines  where  the  range  of  mortising  or  framing  is  such  as 
to  require  the  greatest  facility  in  operation.  Particular  attention 
should  be  given  to  the  superior  design  of  the  main  frame  of  the 
machine,  which  is  cast  in  a  single  piece,  and  has  a  base  of  such 
dimensions  as  to  afford  thoroughly  efificient  support  for  the  table, 
a  point  not  generally  found  in  machines  of  similar  size.   The  ram. 


NEW  HOLLOW  CHISEL  MORTISER 

or  chisel,  carriage  has  vertical  adjustment  instead  of  the  table,  in- 
suring more  rigid  support  for  the  table.  This  new  mortiser  is 
claimed  to  be  the  handiest  to  operate,  and  most  powerful  for  its 
weight  of  any  on  the  market,  being  superior  in  every  particular  to 
any  hollow  chisel  machine  yet  produced. 

The  following  working  dimensions  of  the  No.  6  horizontal  hol- 
low chisel  mortiser  will  be  of  interest,  as  showing  the  capacity  of 
the  various  parts  of  the  machines:  The  carriage  has  a  travel  of 
9^  ins.,  and  will  raise  to  11  ins.  above  the  table;  the  table  has  a 
horizontal  travel  of  18  ins.,  and  is  provided  with  patent  stops  for 
laying  off  double  mortises;  timbers  up  to  12  ins.  square  may  be 
clamped  and  chiseled  up  to  1Y2  ins.  can  be  successfully  used  on 
hardwood.  The  weight,  complete,  is  4000  lbs.  The  Woods  patent 
self-oiling  loose  and  pneumatic  pulleys  are  used. 

This  mortiser  is  manufactured  by  the  S.  A.  Woods  Machine 
Company,  which  has  a  car  machinery  department  at  Chicago,  and 
works  at  South  Boston,  Mass.  Besides  the  machine  described 
above,  this  concern  manufactures  a  full  line  of  high-grade  car 
building  machinery,  such  as  borers,  car  sill  planers,  gainers,  sam 
benches,  flooring  machines,  cabinet  planers  and  molding  ma- 
chines. 



The  Consolidated  Car  Fender  Company,  of  New  York,  maker 
of  the  Providence  car  fender,  is  getting  a  firm  footing  abroad 
through  its  agent,  Henri  Bordes,  of  Bordeaux.  Special  tests  upon 
this  particular  type  of  fender  have  already  been  made  under  the 
auspices  of  the  city  authorities  and  the  railway  companies,  and 
the  efficiency  of  the  device  satisfactorily  proved  by  the  "rescuing" 
of  dummies  placed  on  the  track.  Large  shipments  have  already 
been  made,  and  more  are  expected  to  follow. 


A  New  Car  Fender 


The  accompanying  illustrations  show  an  ingenious  car  fender 
which  has  recently  been  put  upon  the  market.  This  lifeguard 
has  been  thoroughly  tested  at  high  speed  by  the  means  of  dummies 
placed  on  the  track,  and  has  withstood  the  severe  trials  to  which 


NEW  FENDER 


it  has  been  subjected  in  a  most  satisfactory  manner.  It  is  made 
in  two  sections,  or  beds,  as  shown,  which  are  hinged  at  their 
junction,  so  that  when  not  in  use  the  lower  part  may  be  folded 
up  against  the  other.  As  shown,  the  two  sections  form  a  graceful 
curve  from  the  lower  edge  of  the  dasher,  so  designed  that  any 
object  encountered  by  Ihe  front  edge  falls  easily  on  to  the  resilient 
metal  ribbons,  of  which  the  device  is  made. 

The  frame  which  holds  the  fender  in  front  of  the  car  is  mounted 
on  a  transverse  rod,  which  is  supported  by  brackets  extending 
downward  from  the  car.  Upwardly  projecting  arms  on  this 
transverse  rod  or  shaft,  when  held  over  by  a  push  bar  under  the 
car,  keep  the  front  edge  of  the  fender  from  touching  the  ground, 
but  when  released  by  means  of  foot  lever  on  the  front  platform 
the  fender  falls  into  an  operative  position.  Although  the  material 
of  which  the  fender  is  made  is  of  a  very  yielding  nature,  the  force 
of  the  shock  is  still  further  reduced  by  a  rubber  buffer  on  the 
front  bed,  and  by  making  this  part  of  the  fender  so  that  it  will 
slide  backwards. 

The  fender 


can  be  raised  to 
any  desired 
height,  even 
while  the  car 
is  running  at 
full  speed,  and 
is  securely 
locked  in  posi- 
tion so  that  it 
can  not  be 
raised  higher, 


but  will  always 

drop    to    the  FENDER  REMOVED  FROM  CAR 

ground  when  a 

weight  falls  on  it.  It  is  easily  detached  from  the  car,  and, 
as  all  the  parts  are  perfectly  interchangeable,  the  fenders 
can  be  changed  from  one  end  to  the  other,  or  to  a  different  car, 
with  great  facility.  The  device  is  inexpensive  and  very  durable, 
repairs,  should  any  be  necessary,  being  easily  and  cheaply  made. 
It  is  known  as  the  Twentieth  Century  fender,  and  is  being  ex- 
ploited by  its  inventor  and  patentee,  W.  T.  Watson,  New  York 
City. 



The  New  Haven  Car  Register  Company  has  been  engaged  for 
some  time  on  the  perfection  of  a  new  type  of  trolley  catcher  for 
electric  railway  cars.  This  device,  which  is  of  very  simple  and 
durable  construction,  embraces  important  features  not  contained  in 
other  catchers,  and  the  trials  which  have  already  been  made  with 
it  indicate  that  it  will  prove  most  successful.  The  New  Haven 
Car  Register  Company  has  achieved  a  very  enviable  reputation 
in  the  construction  of  fare  registers,  apparatus  requiring  the  highest 
type  of  machine  work,  and  the  company  will  undoubtedly  enjoy  a 
very  large  sale  for  its  new  trolley  catcher,  as  any  device  manu- 
factured and  recommended  by  the  company  can  be  relied  upon  for 
sterling  merit  and  proper  construction. 
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Raise  in  Wages  for  Cleveland  Railway  Employees 

The  Cleveland  Electric  Railway  Company,  of  Cleveland,  Ohio, 
has  recently  announced  that  it  will  increase  the  wages  of  its 
iiiotormen  and  conductors.  General  Manager  Ira  A.  McCormack 
has,  therefore,  issued  a  notice,  which  states  that  the  board  of 
directors,  recognizing  the  loyal  support  and  interest  of  its  con- 
ductors and  motormen  in  the  welfare  and  prosperity  of  the  com- 
pany shown  by  the  reduction  of  accidents  and  damage  to  cars 
and  property  has  voluntarily  ordered  an  increase  in  pay,  effective 
July  I,  1901,  as  follows:  First-year  men,  18  cents  per  hour;  sec- 
ond-year men,  20  cents  per  hour;  all  over  two  years,  21  cents  per 
hour. 

Compressed  Air  Cars  in  Brooklyn 

The  Brooklyn  Rapid  Transit  Company  is  soon  to  start  the 
operation  of  a  compressed-air  locomotive  on  its  elevated  lines. 
The  recent  fires  and  unavoidable  accidents  which  have  occurred  in 
the  company's  power  stations  have  reduced  the  available  current 
supply  to  a  dangerously  low  amount,  and,  notwithstanding  the  in- 
stallation of  several  new  rotary  converters  taking  power  from  the 
Kings  County  Electric  Light  &  Power  Company,  many  of  the 
old  steam  locomotives  have  been  put  back  on  the  elevated.  Even 
with  these  auxiliaries  the  slightest  accident  to  a  generator  is  liable 
to  seriously  cripple  the  service.  The  great  advantage  of  a  system 
where  the  cars  operate  independently  of  one  another  is  especially 
marked  under  the  Brooklyn  conditions,  and  the  adoption  of  com- 
pressed air  may  prove  a  satisfactory  relief  to  the  overburdened 
power  stations.  The  locomotive  is  to  be  supplied  by  the  Com- 
pressed Air  Company,  of  New  York. 

Change  In  Baltimore  Street  Railway  Presidency 

At  a  meeting  of  the  directors  of  the  United  Railways  &  Electric 
Company,  of  Baltimore,  Md.,  held  on  June  27,  Nelson  Perin 
resigned  as  president  and  George  R.  Webb  was  elected  as  his 
successor.  A  resolution  was  unanimously  adopted  by  the  board 
expressing  appreciation  for  the  work  accomplished  by  President 
Perin  and  commending  his  long  services  in  developing  the  rapid 
,  transit  interests  of  Baltimore.  Mr.  Perin  resigned  as  a  member 
of  the  board  of  directors  and  William  P.  Harvey  also  retired  as  a 
director.  The  two  vacancies  thus  created  were  then  filled  by  the 
election  of  John  B.  Ramsay  and  Wesley  M.  Oler.  Mr.  Ramsay 
was  elected  a  member  of  the  executive  committee,  and  at  the  next 
meeting  of  that  committee  it  is  announced  that  he  will  be  chosen 
as  its  chairman.  Mr.  Perin  will  soon  resign  as  president  of  the 
United  Electric  Light  &  Power  Company,  when  Mr.  Webb  will 
also  succeed  him. 

Trolley  Exensions  in  Indiana 

It  is  estimated  that  plans  have  been  drawn  for  a  thousand  miles 
or  more  of  electric  roads  in  this  State.  Petitions  for  franchises 
have  been  presented  for  routes  from  Indianapolis  to  nearly  all  of 
the  most  important  towns  and  cities  within  a  radius  of  50  miles,  and 
in  most  instances  they  have  been  granted.  The  last  Legislature 
gave  the  promotion  of  interurban  roads  great  encouragement  by 
enacting  a  law  giving  the  same  right  of  eminent  domain  to  electric 
roads  that  is  enjoyed  by  the  steam  roads.  Thus  the  interurban 
companies  are  enabled  to  survey  and  condemn  a  right  of  way 
where  it  would  have  been  almost  impossible  to  have  obtained  it 
without  this  new  law.  The  courts  are  to  decide  whether  an  inter- 
urban road  can  condemn  a  portion  of  the  50-ft.  roadway  allowed 
to  the  steam  roads  and  build  its  track  alongside  thereof  at  certain 
points,  but  the  interurban  men  are  confident  that  the  ruling  will 
be  in  their  favor. 

The  Electric  Railway  Situation  in  London 

Much  interest  is  being  manifested  at  present  in  London  over  the 
improvement  of  the  transportation  facilities.  The  London  County 
Council,  on  June  25,  decided  to  spend  over  £2,000,000  on  new 
electric  traction  routes  in  various  parts  of  London,  and  on  the 
necessary  widening  of  streets  required  by  the  new  enterprises. 
Press  despatches  of  the  same  date  state  that  a  Parliamentary  com- 
mittee discussed  the  bill  to  authorize  the  introduction  of  electricity 
as  the  motive  power  of  the  Metropolitan  District  Railway  by 


arrangement  with  the  new  company  now  being  formed  by  Charles 
T.  Yerkes.  It  was  announced  before  the  committee  that  £600,000 
of  the  £1,000,000  capital  of  the  new  company  had  already  been  sub- 
scribed, and  that  Mr.  Yerkes  and  his  friends  were  ready  to  subscribe 
the  remaining  £400,000.  It  also  transpired  that  some  difficulty 
had  arisen  between  the  Metropolitan  District  Railway  and  the 
Metropolitan  District  companies  in  the  matter  of  reaching  an 
agreement  by  which  all  should  work  together.  Evidence  laid  be- 
fore the  committee  showed  that  the  trouble  arose  from  antag- 
onism between  the  Ganz  and  the  Yerkes  systems  of  traction,  and 
that  there  was  also  friction  with  the  other  companies  possessing 
running  rights  over  the  Metropolitan  systems.  Mr.  Yerkes  was 
examined  before  the  committee,  and  said  he  was  ready  to  carry  out 
his  agreements  if  he  did  not  meet  with  too  much  opposition.  He 
further  said  he  intended  to  buy  everything  possible  for  the  recon- 
struction of  the  road  in  Great  Britain  by  preference,  but  if  not,  in 
the  United  States.  Mr.  Yerkes  did  not  condemn  the  Ganz  sys- 
tem of  traction,  but  said  he  would  not  put  a  dollar  in  any  concern 
worked  under  that  system.  Robert  W.  Perks,  M.  P.,  said  that 
the  capital  of  the  new  company  had  been  offered  in  London  first, 
the  Parliamentary  committee  being  anxious  that  the  new  com- 
pany should  not  be  entirely  American,  and  that  in  all  probability 
the  capital  would  be  taken  up  here. 

Express  Service  on  the  Metropolitan  Street  Railway  Company, 
New  York 

Preparations  for  the  installation  of  a  regular  express  service 
upon  all  of  the  surface  railways  controlled  by  the  Metropolitan 
Company,  except  Broadway,  have  been  in  progress  for  several 
months.  On  June  28  the  first  express  cars  were  started,  the 
"opening"  being  attended  by  many  officials  of  the  railway  and 
express  companies.  The  old  mail  cars,  which  were  formerly  used 
on  the  Third  Avenue  road,  have  been  converted  into  freight-car- 
rying cars  of  the  box  type,  and  make  excellent  ones  for  this  service. 
Each  has  a  capacity  of  at  least  three  times  that  of  the  largest  ex- 
press wagon  in  use.  Only  four  cars  were  put  in  service,  and  they 
were  run  entirely  over  the  Eighth  Avenue  line;  but  the  officials 
of  the  Metropolitan  Express  Company,  as  the  organization  which 
is  to  run  the  cars  is  named,  hope  within  the  next  few  weeks  to 
operate  at  least  ten  cars  over  the  Madison  and  Sixth  Avenue  lines, 
in  addition  to  those  on  Eighth  Avenue.  Plans  are  also  being 
made  to  run  over  the  Twenty-Third  Street  and  Forty-Second 
Street  crosstown  lines.  So  far,  the  only  loading  and  unloading 
stations  decided  on  are  at  Fiftieth  Street  and  Eighth  Avenue,  in 
Forty-Second  Street,  opposite  the  Grand  Central  Station,  at  135th 
Street  and  Third  Avenue,  and  at  the  present  terminus  at  Fordham. 
As  the  company's  business  increases,  however,  stations  will  be 
added  from  time  to  time.  Receiving  offices  will  be  opened  in 
all  parts  of  the  city.  The  plan  of  the  company  is  to  divide  the. 
city  into  districts,  with  receiving  offices  in  each.  Baggage  left  at 
these  places  will  be  carried  by  automobile  to  the  nearest  depot, 
and  there  transferred  to  the  express  cars.  The  aim  of  the  pro- 
moters of  the  new  system  is  not  to  antagonize  the  existing  express 
companies,  but  to  make  a  working  arrangement  with  these  con- 
cerns. The  main  object  is  to  carry  the  long-haul  business,  so  that 
by  means  of  the  trolley  cars,  which  will  run  on  regular  schedule 
time,  the  public  will  be  benefited  by  having  a  more  expeditious 
and  more  economical  service  than  it  now  has.  Not  only  will 
much  time  be  saved,  but  a  further  advantage  is  that  the  number 
of  trucks  in  the  city  will  be  lessened.  Every  truck  taken  off  the 
street  means  a  gain  to  the  traveling  public  in  the  matter  of  accel- 
erated speed  for  the  surface  cars.  With  the  four  cars  now  in  use 
an  hourly  service  can  be  maintained.  The  company  proposes  to 
do  most  of  its  heavy  carrying  at  night.  The  service  will  also 
soon  be  extended  to  White  Plains,  New  Rochelle,  Yonkers  and 
other  towns  in  the  southern  part  of  Westchester  County. 

Report  of  St.  Louis  Grand  Jury  on  Accidents  from  Street  Cars 

The  rigid  enforcement  of  city  ordinances  is  recommended  in  a 
report  made  last  week  by  the  St.  Louis  Grand  Jury  on  the  street 
railway  service  of  that  city.    The  report  says  in  part: 

"We  have  given  much  time  and  careful  consideration  to  the  in- 
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vcstigalioii  of  the  luinicrous  killings  in  the  past  few  months  by 
street  cars  of  our  city.  Wc  do  not  believe  that  there  is,  on  the 
part  of  any  one  concerned,  an  utter  disregard  of  human  life,  but 
ri(>  one  can  deny  that  many  persons  have  been  killed  and  injured. 

"There  is  much  to  find  fault  with  in  the  running  of  the  cars,  and 
considerable  carelessness  on  the  part  of  citizens  and  patrons  of 
the  cars  and  those  who  use  the  streets  with  equal  rights.  Much 
of  the  trouble  arises  from  the  fact  that  the  street  railway  com- 
panies do  not  run  a  sufficient  number  of  cars,  resulting  in  the  cars 
that  are  run  being  overcrowded.  This  necessitates  frequent  stops 
and  loss  of  time,  which  they  endeavor  to  make  up  by  increased 
speed  between  stops.  With  more  cars  fewer  stops  would  be  neces- 
sary, and  the  same  distance  could  be  made  in  a  given  time,  without 
being  compelled  to  run  at  a  high  rate  of  speed. 

"The  remedy  for  these  conditions  is  the  enforcement  of  the 
city  ordinances,  there  being  no  State  law  upon  the  subject.  The 
ordinances  of  the  city  seem  to  have  been  totally  disregarded  by 
those  whose  duty  it  is  to  enforce  them  in  the  city  police  courts. 
We  recommend  a  rigid  enforcement  of  these  ordinances  where 
they  do  not  conflict  with  the  charters  of  the  street  railway  com- 
panies. If  the  city  officials,  through  the  police  courts,  will  take 
proper  action,  much  of  the  existing  trouble  can  be  removed. 
Furthermore,  if  each  car  were  equipped  with  a  perfect  fender,  loss 
of  life  would  be  greatly  reduced.  We  must,  however,  leave  the 
determination  of  this  question  to  the  city  officials  who  have  charge 
of  the  same." 


PERSONAL  MENTION 


MR.  P.  A.  B.  WIDENER  sailed  from  London,  June  27,  on  the 
"Deutschland." 

MR.  GEORGE  WESTINGHOUSE,  who  for  some  time  has 
held  the  office  of  vice-president  in  the  British  Westinghouse  Com- 
pany, was  recently  elected  to  the  presidency. 

MR.  C.  A.  COFFIN,  president  of  the  General  Electric  Com- 
pany, who  has  been  in  England  effecting  the  absorption  of  the 
British  Thomson-Houston  Company  by  the  General  Electric,  ar- 
rived home  on  Saturday,  June  29. 

MR.  W.  B.  BECKNELL  has  been  appointed  superintendent  of 
transportation  for  the  Rockford  Railway,  Light  &  Power  Company, 
of  Rockford,  III.  The  position  of  superintendent  is  a  newly  created 
office,  and  Mr.  Becknell,  who  has  just  been  appointed  to  the  po- 
sition, was  formerly  a  conductor  in  the  employ  of  the  company. 

MR.  F.  S.  PEARSON,  vice-president  of  the  Dominion  Coal 
Company,  consulting  engineer  for  the  Metropolitan  Street  Railway 
Company,  and  connected  with  a  number  of  other  corporations, 
both  in  Canada  and  the  United  States,  has  just  returned  from 
Sao  Paulo,  Brazil,  where  he  has  been  in  connection  with  the  Sao 
Paulo  Electric  Tramway  &  Power  Company. 

PRESIDENT  SAMUEL  GOMPERS,  of  the  American  Feder- 
ation of  Labor,  fell  from  a  street  car,  in  Washington,  striking  his 
head.  He  remained  unconscious  for  some  time,  and  it  was  thought 
his  skull  was  fractured.  He  rallied,  however,  and  a  further  ex- 
amination showed  there  was  no  fracture,  but  a  severe  contusion. 
He  suffered  severely  from  shock,  but  his  recovery  is  expected. 

MR.  J.  P.  MORGAN,  Mr.  P.  A.  B.  Widener  and  Mr.  W.  L. 
Elkins  were  passengers  on  the  Hamburg-American  Line  steamship 
"Deutschland,"  which  sailed  from  Southampton  for  New  York 
on  June  28.  It  is  understood  that  Messrs.  Widener  and  Elkins 
are  hastening  back  to  protect  their  interests  and  counteract  the 
recent  energetic  operations  of  their  rivals  in  the  Pennsylvania 
field.  Reports  state  that  Mr.  Morgan  has  made  many  successful 
deals  during  his  short  sojourn  abroad. 

MR.  NELSON  PERIN,  who  retired  June  27  as  president  of  the 
United  Railways  &  Electric  Company,  Baltimore,  has  been  presi- 
dent of  that  company  since  its  formation.  Prior  to  its  existence  he 
was  president  of  the  Consolidated  Railway  Company,  and  before 
that  was  formed  he  was  president  of  the  City  &  Suburban  Railway 
Company,  of  Baltimore.  Still  earlier  Mr.  Perin  was  president  of  the 
Union  Railway.  The  board  of  directors  of  the  United  Railways 
&  Electric  Company,  in  accepting  Mr.  Perin's  resignation,  unani- 
mously adopted  a  resolution  expressing  appreciation  of  his  work 
as  the  chief  executive  of  the  company,  and  commending,  in  ap- 
propriate terms,  his  years  of  service  in  the  development  of  rapid 
transit  in  that  city. 


MR.  A.  K.  WARREN,  who  has  been  closely  connected  for 
many  years  with  street  railway  work  in  the  East,  has  been  ap- 
pointed assistant  engineer  of  line  and  equipment  by  the  Brooklyn 
Rapid  Transit  Company.  Mr.  Warren  was  one  of  the  pioneers 
of  organized  electrical  maintenance  and  insurance  in  this  country 
and  has  had  a  large  amount  of  experience  in  the  class  of  work 
which  he  will  be  called  upon  to  do  in  his  new  position,  both  as  a 
manufacturing  and  consulting  engineer.  He  will  be  in  charge 
of  the  East  New  York  shops  of  the  Brooklyn  Rapid  Transit,  and 
most  of  his  work  will  be,  therefore,  in  connection  with  the  rolling 
stock  of  the  elevated  railway,  these  shops  being  devoted  to  that 
division  of  the  system. 

MR.  U.  L.  UPSON,  general  manager  of  the  Buffalo,  East 
Otto  &  Cattaraugus  Railroad  Company,  was  born  at  Canisteo, 
N.  Y.,  in  1853.  and  has  worked  his  way  in  the  railway  profession 
from  the  very  bottom  to  his  present  position.  He  remained  on 
a  farm  unitl  1869,  receiving  only  a  common  school  education,  and 
then  entered  the  service  of  the  Erie  Railroad  Company  as  water 

boy  for  a  gang  of  construction 
men.  He  was  soon  promoted, 
however,  to  the  position  of  time- 
keeper, and  after  about  four 
months  commenced  work  as  a 
brakeman  on  the  road,  where  he 
remained  for  three  years  more. 
Later  he  was  made  conductor 
and  worked  for  some  time  in 
both  the  freight  and  passenger 
service.  While  a  brakeman  he 
learned  telegraphy,  and  later  he 
was  employed  by  the  company  in 
a  position  which  required  much 
office  work.  This  caused  his 
health  to  break  down,  and  he  re- 
turned to  more  congenial  duties 
in  the  construction  line  as  con- 
ductor of  a  work  train  on  the 
West  Shore  Railroad.  Since  then 
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he  has  confined  himself  almost  entirely  to  construction  work,  both 
on  the  West  Shore  Railroad  and  the  Wisconsin  Central  Railroad, 
his  love  for  this  kind  of  work  keeping  him  in  that  department. 
He  was,  however,  before  he  organized  the  Buffalo,  Hamburg  & 
Aurora  Railway  Company,  conductor  on  the  Boston  &  Hoosac 
Tunnel  Railroad.  Mr.  Upson  comes  from  a  railroad  family,  hav- 
ing several  brothers  who,  like  himself,  worked  their  way  through 
all  the  departments  of  railroad  work.  The  undertaking  of  which 
he  is  now  general  manager  is  one  of  considerable  importance,  and 
his  present  work  is  of  a  most  congenial  nature.  The  Buffalo, 
East  Otto  &  Cattaraugus  Railroad  is  to  be  some  35  miles  long, 
and  General  Manager  Upson  is  doing  a  work  which,  although  it 
has  been  long  in  contemplation,  has,  owing  to  the  engineering 
difficulties  encountered,  been  supposed  to  be  impracticable,  four 
different  companies  which  undertook  the  surveys  abandoning  the 
project.  Work  is  now  fairly  well  progressed,  and  Mr.  Upson  is 
to  be  congratulated  on  the  able  manner  in  which  he  has  placed 
upon  a  satisfactory  footing  the  railway  development  of  this  dis- 
trict, and  has  solved  the  many  difficult  engineering  problems 
which  baffled  his  predecessors. 

EX-GOVERNOR  H.  S.  PINGREE,  of  Michigan,  who  died 
ii!  London  a  week  or  two  ago.  was  always  prominent  in  street 
railway  affairs.  He  was  one  of  the  most  active,  persistent  and 
energetic  agitators  of  the  municipal  ownership  of  street  railways, 
or  at  least  of  the  absolute  control  of  street  franchises,  that  this 
country  has  seen,  and  accomplished  many  reforms  when  Mayor 
of  Detroit  and  Governor  of  Michigan.  During  his  four  terms  as 
Mayor  he  was  constantly  advocating  an  improvement  in  the  street 
car  service  and  a  reduction  of  the  fares  to  3  cents.  It  is  claimed 
that  very  largely  through  his  efforts  the  old  horse  car  service 
which  tenaciously  held  its  place  in  that  city  was  compelled  to  give 
way  to  the  present  electric  system,  one  of  the  best  in  the  country, 
besides  material  concessions  in  the  matter  of  fares  being  made. 
At  one  time  he  succeeded  in  securing  the  passage  of  a  bill  pro- 
viding for  the  ownership  of  the  street  car  lines  by  the  city  of 
Detroit,  and  was  appointed  a  member  of  a  commission  to  pur- 
chase the  property,  but  before  it  could  be  done,  the  law  was  de- 
clared unconstitutional  by  the  Supreme  Court  of  the  State.  While 
he  was  classed  among  the  agitators  of  the  country,  he  was  not 
particularly  unfriendly  to  street  railway  corporations,  but  claim- 
ing that  the  streets  belong  to  the  people,  and  that  no  franchises 
Ijroviding  for  their  use  by  private  corporations  slinuld  be  nr.inted 
without  the  full  consent  of  the  people  interested,  he  persistently 
maintained  his  principles. 
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Twin  City  Rapid  Transit 


The  Twin  City  Rapid  Transit  Company,  of  St.  Paul  and  Minne- 
apolis, has  given  out  the  following  statement  of  gross  earnings: 

1901  1900        Increase     Inc.  % 

First  week  in  June.  .  $59,877.85  $52,272.05  $7,605.80  14.55 
Second  week  in  June.  70,012.50  51,726.15  18,286.35  35.35 
Month  of  June  to  date  129.890.35  103,998.20  25,892.15  24.90 
Year  to  date  1.299,174.40    1,177,887.40    121,287.00  10.30 

It  is  one  of  the  best  statements  in  the  history  of  the  company, 
notwithstanding  that  for  three  years  past  the  company  has  been 
making  steady  and  strong  growth  in  volume  of  earnings.  "The 
heavy  increase  of  24.90  per  cent  for  June,"  says  Vice-President  C. 
G.  Goodrich,  "is  largely  the  result  of  the  recent  conventions.  The 
increase  of  $121,287,  or  over  10  per  cent,  for  the  year,  is  the  im- 
portant item."  It  may  be  said,  however,  that,  as  conventions, 
park  entertainments  and  various  excursions  are  the  rule  for  the 
whole  summer  and  fall  in  St.  Paul  and  Minneapolis,  with  the 
largest  State  fair  week  in  the  State's  history  to  follow,  it  is  thought 
that  the  June  increase  of  25  per  cent  will  be  approximated  during 
much  of  the  season. 

In  June.  1897,  Twin  City  common  stock  was  quoted  at  12,  and 
in  June,  1898,  as  low  as  15  to  18.  On  Aug.  19,  1898.  it  had  risen 
to  21,  on  Aug.  31  it  rose  tu  30,  and  in  December  of  the  same  year 
to  36.  By  Jan.  31,  1899.  the  ciuotations  had  risen  to  63  and  by 
Feb.  28  to  70.  During  1900  the  range  was  between  SilA  in  July 
to  70^  in  December,  but  by  Ma.y  31  last  the  quotation  rose  to 
85  and  on  June  19  to  94. 

The  recent  reports  of  a  probable  change  of  Twin  City  Rapid 
Transit  ownership  and  management  arose,  according  to  the 
Minneapolis  loimtal,  simply  by  reason  of  the  election,  on  July  10,  of 
A.  E,  Ames,  the  Toronto  banker,  as  one  of  the  board  of  directors, 
in  place  of  Mr.  Cross,  of  New  York,  resigned.  The  election  was 
in  recognition  of  the  large  holdings  of  the  Canadians  in  Twin 
City  common.  The  Canadian  purchases,  however,  contrary  to 
current  supposition,  arc  nothing  recent  and  exceptional.  They 
date  from  1896  down  to  the  present  week.  Prominence  has  been 
given  to  recent  Canadian  buying  by  reason  of  Mr.  Ames'  election, 
but  the  purchases  of  the  past  fortnight  in  Toronto  and  Montreal 
do  not  exceed  1500  shares  daily  and  will  not  average  icoo  shares 
daily.  This  is  far  behind  the  heavy  deals  of  January  and  February, 
1899,  when  the  average  daily  sales  in  Twin  City  common  were 
nearly  3000  shares. 

How  large  a  volume  of  Twin  City  common  is  now  held  by  Cana- 
dian capitalists  is  not  known  except  to  the  New  York  office.  When 
the  list  of  stockholders  and  their  holdings  was  examined  at  the 
time  of  the  last  dividend,  early  in  the  year,  however,  the  Canadians 
held  somewhere  near  one-fiftn  of  the  common  stock.  They  may 
now  ha\e,  the  same  authority  thinks,  about  one-third.  A  con- 
trolling majority  of  the  stock,  however,  is  held  within  the  Twin 
Cities  by  President  Lowry  and  his  friends. 


CONSTRUCTION  NOTES 


PINE  BLUFF,  ARK.— The  Citizens'  Light  &  Transit  Company  has  not 
yet  begun  the  construction  of  its  lines,  but  the  contract  for  the  power  station 
and  its  equipment  lias  been  awarded  and  the  work  of  constructing  the  station 
has  been  begun.  The  company  has  made  no  prediction  as  to  the  completion 
of  the  work. 

WILMINGTON,  DEL.— All  the  lines  of  the  Peoples  Railw,iy  Company  are 
now  in  operation,  including  the  belt  line. 

ATLANTA,  GA.— The  new  line  of  the  Atlanta  Rapid  Transit  Company  to 
Grant  Park  has  been  placed  in  operation.  The  new  line  to  Grant  Park  is 
the  one  about  which  there  was  so  much  talk  during  the  latter  part  of  last 
year,  when  the  Council  referred  all  petitions  of  the  Atlanta  Rapid  Transit 
Company,  except  the  one  for  a  line  to  Grant  Park,  to  the  Council  of  1901. 

DAHLONEGA,  GA.— The  North  Georgia  Electric  Company's  proposed  new 
electric  railway  will  extend  from  Gainesville  to  Dahlonega,  a  distance  of  30 
miles.  The  company  has  not  decided  upon  the  equipment  for  the  line,  but  a 
power  station,  to  be  operated  by  water  power,  will  be  erected.  The  company 
is  capitalized  at  $500,000,  and  its  authorized  funded  debt  is  $750,000.  The  of- 
ficers of  the  company  are:  A.  J.  Warner,  [.resident;  J.  F.  Moore,  secretary; 
N.  A.  Carlisle,  engineer. 

MARION,  IND.— In  the  purchase  of  the  abandoned  power  plan  of  the 
Union  Traction  Company,  the  Richmond  Interurban  Railway  Company 
secured  two  500-hp  Buckeye  engines,  two  350-kw  direct-connected  generators, 
two  water-tube  boilers  and  other  apparatus.  The  entire  equipment  is  to  be 
removed  to  Richmond,  where  it  will  be  completely  overhauled  and  installed  in 
the  new  plant  of  the  conhpany,  together  with  other  apparatus. 

GOSHEN,  IND.— A  proposition  to  -vote  a  $20,000  subsidy  to  the  Goshen 
&  Northern  Indiana  Traction  Company  for  an  electric  railway  from  Goshen 
to  Angolia  has  been  carried.  The  promoters  say  that  construction  work 
will  be  commenced  at  once. 


INDIANAPOLIS,  IND. — Articles  of  incorporation  of  the  Indianapolis, 
Plainfield  &  Western  Traction  Company,  filed  with  t-lie  Secretary  of  State  last 
week,  make  it  appear  that  the  long-talked-of  int«nt»rban  electric  railway  be- 
tween Indianapolis  and  Plainfield  will  be  built.  The  capital  of  the  company 
is  fixed  at  $200,000.   The  board  of  directors  is  headed  by  B.  F.  Nysewander. 

RICHMOND,  IND.— The  Richmond  Street  &  Interurban  Railroad  Com- 
pany will  immediately  begin  the  construction  of  its  line  to  Centerville.  All 
obstacles  have  been  removed  and  certain  franchises  transferred,  so  the  work 
of  construction  will  progress  rapidly.  It  is  rumored  that  the  men  interested 
in  this  and  other  Eastern  Indiana  lines  have  secured  an  option  on  the  Green- 
field line,  and  will  buy  it  to  complete  the  link  necessary  to  reach  Indian- 
apolis. 

DES  MOINES,  lA.— The  Des  Moines  &  Southern  Railway  Company  was 
organized  June  2J.  with  a  capital  stock  of  $250,000,  for  the  purpose  of  con- 
structing a  railway  from  Des  Moines  in  a  southerly  and  westerly  direction  to 
the  State  line.  Motive  power  is  not  provided  for  in  the  articles,  but  will  be 
either  electricity  or  steam.  The  incorporators  state  that  surveyors  will  be 
placed  in  the  field  at  once,  an  l  that  the  work  of  grading  will  be  commenced 
within  the  next  two  months.  The  incorporators  of  the  company  are:  R.  W. 
Clayton,  of  Oskaloosa,  la.,  and  F.  W.  Cherry,  of  Creston. 

COUNCIL  BLUFFS,  lA.— Several  capitalists  of  Council  Bluffs,  Omaha  and 
Des  Momes  are  interested  in  a  plan  to  form  a  stock  company  for  the  pur- 
pose of  constructing  an  electric  railway  from  Council  Bluffs  to  Des  I-loines. 
It  is  proposed  to  build  a  direct  line  between  the  two  cities,  which  will  be 
considerably  shorter  in  mileage  than  any  existing  steam  line.  The  line  pro- 
posed will  pass  through  Pottawattamie,  Cass,  LTnion,  Adair,  Madison  and 
Polk  Counties.  It  will  be  constructed  direct  from  Council  Bluffs  to  Creston, 
where  it  will  connect  with  the  line  which  the  New  System  Traction  Com- 
pany will  construct  from  Creston  to  Winterset,  and  at  Winterset  conjiection 
will  be  made  with  the  proposed  extension  of  the  Interurban  Railway  Com- 
pany from  Des  Moines  to  Winterset.  It  is  also  a  part  of  the  plan  to  make 
connection  with  the  Des  Moines-Eldora  line  at  Des  Moines,  the  contract  for 
the  grading  of  which  line  has  been  let  from  Des  Moines  to  Nevada,  thus 
making  one  complete  system  from  Council  Bluffs  to  Eldora,  a  distance  ot 
over  200  miles.  A  meeting  of  the  promoters  and  capitalists  interested  in 
the  project  is  to  be  held  this  week  for  the  purpose  of  organization.  Definite 
action  toward  the  construction  of  the  line  will  be  taken  at  this  meeting,  as  the 
route  has  already  been  examined  and  found  feasible.  It  is  believed  by  those 
interested  that  the  line  would  pay  every  mile  of  the  way  right  from  the  start, 
as  it  would  pass  through  a  rich  territory  and  touch  many  towns  now  un- 
satisfactorily served  by  the  steam  railroads.  The  promoters  claim  that  the 
road  is  perfectly  practical  from  every  point  of  view^.  The  line  would  be  con- 
structed and  equipped  for  freight  as  well  as  passenger  service. 

OLD  TOWN,  MAINE.— At  a  recent  meeting  of  the  directors  of  the 
Bangor,  Orono  &  Old  Town  Street  Railway  Company,  James  H.  Cutler  was 
elected  president,  general  manager  and  treasurer  of  the  company,  and  A.  J. 
Durgin,  of  Orono,  clerk.  The  directors  of  the  company  are:  E.  R.  Bunpee, 
Charles  Stanford,  James  Cassidy,  of  Bangor;  George  T.  Sewall,  Old  Town; 
A.  J.  Durgin,  of  Orono;  Charles  A.  Milliken,  of  Augusta. 

KITTERY  POINT,  MAINE.— The  petition  of  the  Portsmouth,  Kittery  & 
York  Street  Railway  for  the  Eliot  extension  has  been  granted  by  the  Select- 
men of  Kittery. 

AUGUSTA,  MAINE.— The  Togus  extension  of  the  Augusta,  Hallowell  & 
Gardiner  Railroad  has  been  placed  in  operation. 

MIDDLETON,  MASS.— The  Middleton  &  Danvers  Street  Railway  has 
been  placed  in  operation  between  Danvers  &  Howes.  About  two  years  ago 
the  building  of  an  electric  railway  to  connect  Danvers  and  Middleton  was 
agitated  and  a  franchise  granted.  The  road  is  now  in  operation  for  only  2 
miles,  half  of  its  length,  on  account  of  the  bridge  over  the  Boston  &  Maine 
Railroad  not  being  completed.  As  soon  as  this  latter  work  is  completed  the 
road  will  be  operated  from  Danvers  to  Middleton.  The  route  is  from  the 
terminus  of  the  Danvers  Centre  branch  of  the  Lynn  &  Boston,  over  the  old 
highway  leading  to  Lawrence. 

WARE,  MASS. — The  work  of  constructing  the  Hampshire  &  Worcester 
Street  Railway,  which  is  being  built  between  Gilbertville  and  Ware,  is  being 
rapidly  pushed,  and  the  company  expects  to  have  the  road  built  to  Vvare  and 
running  by  the  latter  part  of  July.  The  work  of  laying  the  tracks  is  being 
done  by  the  Mechanics  Electric  Company,  of  Boston,  and  already  a  mile  of 
track  has  been  laid  from  the  crossing  in  Gilbertville,  near  the  Boston  &  Albany 
station,  toward  Ware.  The  power  house  is  almost  completed,  and  the  boilers, 
engines  and  other  machinery  are  expected  to  arrive  in  a  few  days,  and  will  be 
immediately  placed  in  position.  The  cars  are  ready  to  ship.  They  are  New- 
buryport  and  Stevenson  cars,  fitted  with  the  Christensen  air  brakes  and 
100-hp  motors.    Many  of  them  are  fitted  with  the  Bemis  trucks. 

WALTHAM,  MASS.— It  is  the  intention  of  the  Waltham  Street  Railway 
Company  to  extend  the  line  through  Weston,  Lincoln  and  Concord,  where  it 
will  connect  with  the  Concord,  Marlboro  &  Hudson  Street  Railway  and  the 
Hudson  &  Clinton  Street  Railway. 

AMHERST,  MASS.— The  Northampton  &  Amherst  Street  Railway  Com- 
pany will  not  build  the  South  Deerfield  and  Hospital  extensions  this  year. 

MINNEAPOLIS,  MINN.— The  Minneapolis  &  Anoka  Railway  Company 
has  recently  been  incorporated,  with  a  capital  stock  of  $200,000,  to  build  an 
electric  railway  from  Minneapolis  to  Anoka.  The  incorporators  of  the  com- 
pany are:  John  J.  Elliott,  Arthur  W.  Selover,  E.  E.  Fuller,  George  H. 
Selover  and  William  Williamson,  of  Minneapolis. 
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Street  Railway  Leadership 

The  growing  importance  of  the  street  railway  field  is  emphasized 
by  the  recent  death  of  A.  L.  Johnson,  and  the  publicity  generally 
accorded  that  sad  event.  The  capitalists  and  managers  connected 
with  steam  railroad  systems  have  long  been  personalities  of  na-' 
tional  repute,  but  it  is  only  thus  of  late  that  their  counterparts  in 
street  railway  work  have  loomed  up  as  largely  in  the  public  eye 
and  imagination.  Two  explanations  may  help  account  for  the  un- 
doubted fact.  Urban  transportation  has  become  the  greatest 
problem  of  all  in  the  domain  of  traction,  and  the  attention  of  the 
public  is  continually  fixed  on  everything  that  pertains  to  its  solu- 
tion. Another  reason  is  that  the  irresistible  tendency  toward  con- 
solidation has  made  the  street  railway  system  in  each  large  com- 
munity a  prominent  physical  and  financial  entity,  and  that  strong, 
masterful  men  have  been  called  to  the  front  to  assume  the  direc- 
tion of  these  gigantic  properties.  In  a  certain  sense,  big  interests 
demand  "big"  men,  and  the  popular  mind  has  already,  and  always, 
grasped  this  truth.  General  Sherman  long  ago  managed  little 
horse  railway  down  in  St.  Louis,  and  it  is  certain  that  had  elec- 
tricity been  in  vogue  in  those  days,  he  would  have  been  the  ideal 
man  for  the  larger  system  created  since,  for  even  in  those  humbler, 
days  of  the  art,  its  problems  and  difficulties  appealed  to  the  intellect 
that  planned  and  executed  the  march  to  the  sea.  To  what  extent 
the  political  glamor  that  has  played  so  long  around  the  Johnson 
name  may  have  contributed  in  the  present  instance  to  the  remark- 
able outburst  of  public  comment  we  can  not,  of  course,  under- 
take to  say;  but  anyone  who  watches  the  public  prints  must  have 
been  impressed  with  the  growing  frequency  with  which  such 
names  as  Vreeland,  Everett,  Parsons  and  others  now  occur.  It  is- 
doubtful  whether  any  name  has  been  more  often  in  the  papers  of 
late  than  that  of  Yerkes,  while  those  of  Widener  and  Elkins  and 
Whitney  are  as  freely  used  as  ever. 

The  Metropolitan  Express  Service 

The  electric  express  service  inaugurated  by  the  Metropolitan 
E.xpress  Company  on  the  lines  of  the  Metropolitan  Street  Railway 
Company  last  week  is  now  in  regular  service,  although  extensions 
will,  of  course,  be  made  as  the  traffic  increases,  and  it  is  with  great 
pleasure  that  we  are  able  to  present  in  this  issue  a  view  of  one  of 
the  cars  used.  We  notice  that  the  innovation  is  regarded  by  a 
certain  portion  of  the  daily  press  of  New  York  with  suspicion, 
due  partly  to  ignorance  of  the  merits  of  the  plan  and  partly  to  a 
hostility  which,  unfortunately,  exists  in  all  large  cities,  to  any 
step  of  this  kind  made  by  a  railway  company.  We  believe,  how- 
ever, that  when  the  advantages  are  realized  by  the  municipal 
journals  and  the  public  in  general,  of  carrying  merchandise  on 
cars  instead  of  by  trucks,  and  these  advantages  were  pointed  out 
in  our  last  issue,  there  will  be  a  widespread  demand  in  New 
York  and  other  cities  to  substitute,  so  far  as  possible,  electric 
cars  for  carts  and  drays,  and  so  secure  cleaner,  clearer  and  more 
quiet  streets. 

Epizooty 

There  are  still  a  good  many  horse.':  in  street  railway  work  in 
New  York  City,  but  one  dreads  to  think  of  the  suffering  of  motive 
power  and  passengers  alike  had  all  the  lines  in  the  city  been  oper- 
ated by  horses  last  week.  Doubtless  the  executive  ability,  and 
the  devotion  of  the  men,  which  carried  the  service  through  the 
ordeal  so  splendidly  would  still  have  been  as  fully  displayed,  but 
it  is  open  to  question  whether  many  of  the  horses  could  have  been 
saved.  Net  only  did  the  heat  slay  its  hundreds  of  animals,  pos- 
sibly its  thousands,  in  Greater  New  York,  but  the  prevalent  epi- 
zooty disabled  many  more,  so  that  express  deliveries  and  livery 
stables  were  in  an  agony  of  inefficiency.  There  is  a  morale  about 
the  average  human  being  that  enables  it  to  stand  up  to  the  pun- 
ishment of  such  torrid  weather,  but  it  is  well  nigh  a  crime  to 
expect  such  vitality  and  resistance  in  a  horse.  The  conductors 
and  drivers  we  saw  last  week  utterly  played  out  after  a  round 
trip  knew  they  had  done  their  duty  bravely,  and  that  it  Vi'as  noted 
and  appreciated;  but  for  a  horse  there  can  be  no  such  consola- 
tions.   It  is  cause  for  deep  thankfulness  that  electricity  was  not 
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alone  in  the  street  car,  but  in  the  automobile,  able  to  relieve  the 
horse  to  the  extent  it  did  during  the  hottest  spell  of  the  last 
thirty  years. 

Hearings  on  Franchise  Assessments  in  New  York 

The  heritage  of  the  ill-advised  and  hasty  franchise  bill  passed 
during  the  last  few  days  of  the  1899  meeting  of  the  New  York 
Legislature  and  amended  at  a  special  session  called  by  Governor 
Rooosevelt  in  an  attempt  to  make  the  act  constitutional  is  still 
with  us.  After  various  hearings  before  different  judicial  officers 
the  question  is  now  before  ex-Chief  Judge  of  the  Court  of  Appeals 
Robert  Earl,  who  is  the  referee  appointed  to  take  testimony  in  the 
certiorari  proceedings  commenced  by  several  large  corporations 
of  New  York  City  to  review  the  assessments  placed  on  their  fran- 
chises. It  is  impossible  to  tell  yet  when  the  hearings  will  be  closed, 
and  even  then  the  legal  remedies  available  will  be  by  no  means 
exhausted,  as  in  case  of  an  adverse  decision  by  the  State  courts 
the  case  will  undoubtedly  be  taken  to  the  United  States  Supreme 
Court  on  the  constitutional  clause  prohibiting  excessive  taxation. 
The  whole  matter,  however,  is  most  unfortunate  and  shows  the 
trouble  which  can  be  precipitated  by  unconsidered  legislative 
action,  proposed  and  forced  through  under  orders  for  political 
effect. 

More  Rumors  of  Consolidation  in  Cleveland 

H.  A.  Everett,  president  of  the  Cleveland  Electric  Railway 
Company,  is  quoted  in  Cleveland  as  predicting  that  it  is  now  a 
matter  of  only  a  very  short  time  before  the  Cleveland  Electric 
Railway  and  the  Cleveland  City  Rilway  will  be  consolidated  into 
one  company,  which  will  also  have  control  of  all  the  interurbans 
radiating  from  Cleveland,  with  the  exception  of  the  Cleveland, 
Elyria  &  Western  Railway.  For  a  number  of  years  Senator  Hanna 
has  held  the  balance  of  power  in  the  Cleveland  City  Railway, 
and  has  declined  to  consent  to  a  consolidation.  H.  A.  Everett, 
E.  W.  Moore,  Barney  Mahler,  C.  W.  Wason,  R.  A.  Harman  and 
a  number  of  others  friendly  to  the  Everett-Moore  syndicate  have 
held  large  holdings  in  the  company,  but  have  been  unable  to  se- 
cure the  control.  Rumors  of  consolidation  have  been  current 
before,  but  it  is  now  claimed  that  C.  F.  Emery,  for  years  vice- 
president  of  the  company  and  a  heavy  stockholder,  is  about  to 
retire  from  business,  and  will  dispose  of  his  stock;  report  has  it 
that  members  of  the  Everett-Moore  syndicate  already  have  an 
option  on  it,  and  it  is  claimed  that  this,  with  recent  purchases 
made  by  other  members  of  the  syndicate,  will  give  them  sufficient 
holdings  to  wrest  the  control  from  the  hands  of  the  stubborn 
Senator.  The  consolidation,  if  effected,  will  represent  in  stock  and 
bonds  $27,450,000. 

The  New  Orleans  Troubles  Over 

We  are  glad  to  note  the  subsidence  of  the  street  railway  dif- 
ficulties in  New  Orleans,  after  a  period  of  suspense  and  anxiety. 
The  demands  made  by  the  men  can  only  be  characterized  as 
startling,  and  one  must  infer  that  they  hardly  expected  to  get 
"the  face  value"  of  their  claims.  What  the  men  wanted  broadly 
was  an  increase  from  10  cents  up  to  20  cents  an  hour.  Now, 
wages  that  will  permit  of  doubling  up  would  be  a  unique  phenom- 
enon in  the  world  of  industry,  and  it  would  be  hard  to  believe 
either  that  the  men  had  been  so  grossly  underpaid,  or  that  such 
sudden  prosperity  had  fallen  upon  the  four  local  street  car  com- 
panies, as  to  warrant  them  in  disregarding  all  the  laws  of  supply 
and  demand.  As  it  is,  the  new  scale,  of  which  note  is  made  in 
detail  elsewhere,  increases  wages  all  the  way  up  from  9.09  per 
cent  to  21.21  per  cent,  and  this  scale  the  men  have  accepted  with- 
out more  ado.  We  trust  the  peace  may  long  endure.  Nothing  is 
more  distressful  than  the  arbitrary  use  of  violence,  as  seen  quite 
lately  in  efforts  to  compel  higher  street  railway  wages,  and  we 
must  congratulate  companies  and  employees  alike  on  the  pacific 
solution  of  the  matter.    Yet  the  companies  are  increasing  their 


pay  rolls  from  $600,000  up  to  $725,000  a  year,  all  of  which  must 
come  out  of  an  income  not  readily  susceptible  of  such  a  jump. 
Street  railway  systems  must  be  just,  as  well  as  generous,  and 
aside  from  obligations  to  bondholders  and  stockholders,  whose 
savings  are  in  the  property,  they  have  grave  primal  duties  to  the 
public,  against  the  full  performance  of  which  every  increase  in 
expense  militates  seriously. 

Democracy  in  Travel 

Surely  the  modern  trolley  car  illustrates  the  latest  and  fullest 
reach  of  the  democratic  idea  of  equality.  In  America  at  last  5 
cents  will  carry  a  man  further,  in  greater  comfort,  than  he  ever 
traveled  before.  As  a  matter  of  fact,  some  "elements"  in  society 
have  been  spoiled  by  the  cheapness  of  this  comfort  and  luxury, 
and  hence  we  have  the  complaints  about  standing  up  and  lack  of 
seats  in  the  rush  hours.  As  President  Vreeland,  of  the  Metro- 
politan, in  this  city  has  said,  with  wonted  shrewdness  and  incisive- 
ness,  "The  kicks  come  from  a  class  of  men  and  women  who  ought 
to  ride  in  their  own  carriages,  or  else  hire  automobiles  and  han- 
som cabs."  This  is  not  to  be  denied,  although  it  would  have  more 
force  if  cabs  were  as  cheap  here  as  in  London  or  Paris,  where  one 
can  see  the  butcher's  boy  or  the  laundry  woman  traveling  in 
solitary  state  in  hansom  or  barouche.  The  vogue  of  the  street 
car  is  indeed  raising  in  an  acute  form  the  question  on  which  Mr. 
Vreeland  lays  his  finger.  It  is  said  that  there  is  no  chance  for 
cheaper  cabs  in  New  York  while  trolleys  are  so  good  for  the 
price,  and  it  has  been  predicted  that  as  trolleys  and  underground 
electric  roads  multiply  in  the  capitals  of  the  old  world,  the  antique 
cab  system  is  so  likely  to  be  affected  by  the  new  competition  that 
many  of  the  vehicles  will  be  driven  frcm  the  streets,  and  a  "bob" 
or  a  franc  will  no  longer  suffice  for  the  trip.  The  coming  in  of 
the  automobile  may  correct  this  tendency,  which  operates  against 
the  welfare  of  those  who  are  neither  very  rich  nor  very  poor;  but 
in  the  meantime  there  can  be  no  gainsaying  the  fact  that  the  cheap 
luxury  of  modern  trolley  travel  has  all  been  along  purely  demo- 
cratic lines.  The  passion  for  equality  has  some  odd  twists,  as  for 
example,  in  the  "pay  chair"  agitation  in  New  York.  It  would 
seem  rational  that  a  person  who  found  all  the  public  benches 
decently  occupied,  or  in  possession  of  frowsy  tramps,  should  be 
allowed  to  pay  for  a  chair,  if  willing,  but  such  special  privileges 
are,  apparently,  against  popular  or  populistic  sentiment,  and  the 
"middle-class"  person  with  5  cents  to  spare  must,  therefore, 
stand,  no  matter  how  ill  or  feeble.  It  is  not  quite  clear  why  the 
steam  railroads  should  be  allowed  to  run  "Pullmans,'  but  may  be 
that  has  nothing  to  do  with  the  case. 

The  Effect  of  the  Recent  Hot  Spell  on  Street  Railways 

The  torrid  weather  which  extended  over  practically  the  entire 
country  last  week  brought  with  it  varying  conditions  to  the  street 
railways  of  the  country.  Those  which  extended  to  parks  or  sea- 
shore resorts  were  crowded  with  passengers,  and  about  the  only 
stock  on  the  New  York  Stock  Exchange  which  manifested 
any  very  considerable  degree  of  activity  during  the  first  week  in 
July  was  that  of  the  Brooklyn  Rapid  Transit  Railway  Company, 
whose  sea-shore  traffic  must  have  been  enormous.  The  cars  were 
crowded  night  and  day,  but  the  same  remark  is  equally  applicable 
to  other  systems,  even  city  lines  attracting  passengers  who  wanted 
to  get  a  breath  of  fresh  air.  As  a  result  night  cars  were  run  with 
more  frequency  in  all  of  the  large  cities  than  is  usual  in  summer. 
In  New  York  City,  according  to  President  Vreeland,  the  traffic  sur- 
passed every  record  except  that  of  Dewey  day  and  similar  big 
celebrations.  The  effect  upon  the  men  who  handled  the  cars  was 
severe,  however,  for  while  many  industrial  establishments  were 
closed  on  account  of  the  heat,  the  street  railways  had  to  work  over- 
time. It  is  noticeable  that  in  all  the  large  cities  the  most  trouble 
was  experienced  with  their  conductors.  The  motormen  were  all 
right,  but  at  many  car  houses  car  after  car  would  arrive  with  the 
man  who  takes  the  nickels  worn  out  and  pleading  to  be  allowed 
to  quit.  The  reason  for  this  is  logical.  The  motorman  is  in  the 
coolest  position  on  the  car,  and,  moreover,  usually  finds  during  the 
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weather  which  has  just  past  the  streets  unusually  empty  and 
pedestrians  in  no  great  hurry  to  cross  the  streets  in  front  of  a 
moving  car,  so  that  the  tracks  have  been  comparatively  clear.  The 
work  of  the  conductor  of  an  open  car,  on  the  other  hand,  is  hard, 
even  under  the  most  favorable  circumstances,  as  those  who  have 
had  charge  of  one  know.  When,  in  addition,  he  has  a  car  crowded 
with  passengers,  rendered  more  than  usually  irascible  by  the  heat, 
and  is  obliged  to  force  his  way  through  the  aisles  or  in  and  out 
the  car  to  collect  his  fares,  he  must  be  more  than  human  if  he  can 
work  ten  hours  when  the  thermometer  is  at  100  degs.  in  the  shade. 
The  railway  companies  generally  recognized  this,  and  in  all  the 
large  cities  the  supply  of  extras  was  largely  utilized.  While  the  re- 
turns from  a  traffic  standpoint  were  in  the  most  cases  fairly  satis- 
factory, the  drain  on  the  energies  of  the  working  force  is  so 
great  in  a  heated  spell  like  that  which  we  have  just  experienced, 
that  railway  companies  welcome  a  return  to  normal  conditions  as 
heartily  as  any  other  member  of  the  community. 

Steam  vs.  Electricity  in  Southern  New  England 

Connecticut  and  Massachusetts  now  present  the  scene  of  as  in- 
teresting a  competition  as  has  ever  been  held  between  steam  and 
electric  roads,  a  competition,  however,  so  far  not  for  through,  but 
for  local  traffic,  and  thereby  hangs  a  tale.  For  the  last  fifty  years 
the  steam  lines  which  now  constitute  the  New  York,  New  Haven  & 
Hartford  Railroad  have  held  the  monopoly  of  the  through  busi- 
ness by  land  between  New  York  and  Boston.  Various  efforts,  more 
or  less  futile,  were  made  to  build  parallel  lines,  and  there  has 
hardly  been  a  session  of  the  Connecticut  Legislature  during  the 
last  four  or  five  decades  at  which  an  effort  has  not  been  made  to 
secure  the  right  to  build  partly,  or  in  its  entirety,  some  sort  of 
competing  line  between  the  two  cities.  Some  of  these  went  through 
and  blossomed,  only  to  be  plucked  before  fruition,  but  nearly  all 
perished  before  any  actual  construction  work  was  done.  A  few 
like  the  New  England  Railroad  and  the  Housatonic  parallel,  which 
ran  through  cars  between  Brooklyn  and  Boston,  reached  the  point 
of  carrying  passengers,  but  failed  to  make  it  pay.  All  finally  came 
under  the  control  of  the  New  Haven  road,  whose  position,  up  to  re- 
cently, has  seemed  impregnable. 

While  this  absorption  has  been  going  on  the  electric  railways  in 
the  cities  have  been  gradually  extending  into  the  country,  have 
been  approaching  each  other,  and  connecting  links  have  been  built. 
So  long  as  the  roads  were  under  different  ownerships,  the  com- 
petition from  this  source  did  not  seem  serious ;  nevertheless  the 
New  Haven  road  took  the  precaution  to  secure  control  of  the  city 
systems  at  two  points  which  seemed  essential  for  a  competing 
electric  line,  i.  c,  at  Stamford  and  at  Meriden.  This  step,  it  was 
thought,  would  put  a  quietus  on  an  electric  railway  "parallel.''  But 
recent  history  would  seem  to  show  otherwise.  The  Connecticut 
Lighting  &  Railway  Company  some  time  ago  commenced  to  make 
its  series  of  purchases  which  first  united  all  the  railways  in  the 
Naugatuck  and  lower  Housatonic  valleys,  and  recently  the  system 
has  gradually  grown  until  it  now  includes  nearly  all  the  roads  in 
the  State  outside  of  New  Haven,  Hartford,  the  Thames  Valley 
and  those  controlled  by  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  itself.  Interest  has  been  awakened  again  in  the 
plans  of  the  company  by  the  purchase  by  the  Widener-Elkins  syn- 
dicate, which  controls  the  Connecticut  Lighting  &  Power  Company, 
of  the  newly  chartered  Cheshire  Street  Railway.  As  this  road  will 
connect  at  its  northern  end  with  the  Waterbury  roads,  and  at  its 
southern  end  with  the  New  Haven  system,  the  purchase  is  regarded 
by  many  as  foreshadowing  the  early  absorption  of  the  New  Haven 
lines  by  the  syndicate.  In  fact,  rumors  have  already  been  current 
that  this  is  under  way  and  have  been  mentioned  in  this  paper.  If 
this  deal  is  consummated  it  will  add  another  link  to  the  chain  of 
roads  extending  across  the  State  and  will  provide  a  means  for 
reaching  Hartford  from  New  Haven  without  passing  through 
Meriden.  We  are  not  believers  in  the  early  establishment  of 
through  electric  trains  between  New  York  and  Boston  by  the  roads 
controlled  by  the  Connecticut  Lighting  &  Railway  Company,  and 


the  suggestion  that  sleeping  cars  could  be  run  with  profit  on 
the  electric  roads  between  the  two  cities  is  absurd.  The 
conditions  are  not  such,  and  perhaps  never  will  be  such,  as  to  make 
the  route  popular  with  those  to  whom  time  is  a  consideration. 
But  it  is  undeniable  that  a  vigorous  competition  for  local  traffic 
could  be  set  up,  in  which  the  electric  roads,  with  their  lower  fares 
and  shorter  headway,  could  secure  a  considerable  amount  of  traffic 
which  must  now  go  to  their  steam  rival. 

The  Union  Traction  Franclilse  in  Chicago 

We  are  glad  to  see  that  steps  have  at  last  been  taken  by  the 
interests  connected  with  the  Union  Traction  Company,  of  Chi- 
cago, to  settle  definitely  the  question  as  to  whether  the  com- 
pany's franchises  expire  from  1957  to  i960,  as  claimed  by  the  com- 
pany, or  whether  most  of  them  run  out  in  1903,  which  is  the 
contention  of  the  city.  The  municipal  authorities  have  discussed 
to  such  an  extent  just  what  they  would  do  with  the  property  when 
it  came  into  their  possession,  and  so  many  statements  have  been 
made  as  to  the  status  of  the  franchises,  by  which  the  company 
has  suffered,  that  an  authoritative  decision  from  a  court  having 
jurisdiction  would  be  welcome. 

Two  bills,  which  are  practically  the  same,  except  as  the  history 
of  the  West  and  North  Side  companies  differ,  have  been  brought 
by  William  L.  Elkins,  of  Philadelphia,  a  stockholder  in  both  the 
West  and  North  Side  companies,  now  leased  by  the  Union  Trac- 
tion Company.  The  Union  Traction  Company,  the  Chicago  West 
Division  Company,  the  West  Chicago  Street  Railway  Company, 
the  North  Chicago  Railway  Company,  and  the  North  Chicago 
Street  Railway  Company  are  all  made  defendants  as  well  as  the 
city  of  Chicago. 

There  is  also  an  averment  in  the  bills  that  Mr.  Elkins  had 
previously  applied  to  the  boards  of  directors  of  the  two  com- 
panies, and  asked  them  to  file  the  bills,  but  they  had  refused,  and 
so  he,  as  an  individual  stockholder,  had  been  compelled  to  do  so 
to  protect  his  rights.  The  directors  and  officers  of  the  Union 
Traction  Company  have  stated  that  they  had  nothing  to  do  with 
the  suits,  and  discouraged  them  as  being  impolitic,  but  Mr.  Elkins 
had  insisted  on  bringing  them. 

One  reason  given  for  the  institution  of  the  suits  by  Mr.  Elkins, 
instead  of  by  the  companies,  is  that,  as  the  latter,  being  residents 
of  Illinois,  the  suits  must  have  been  heard  in  the  State  courts. 
Mr.  Elkins,  however,  being  a  resident  of  Philadelphia,  could 
bring  them  in  a  United  States  Court. 

Mr.  Elkins  bases  his  claim  on  the  act  of  the  Legislature  in  1865 
extending  the  previously  granted  twenty-five-year  charters  to 
ninety-nine  years.  He  contends  that  this  grant  of  ninety-nine 
years  not  only  applies  to  the  lines  then  in  existence,  but  to  all 
which  have  been  built  since  under  franchises  from  the  City  Coun- 
cil. Although  the  original  charter  provided  that  only  "animal 
power"  should  be  used  in  hauling  cars,  he  now  thinks  the  per- 
missions afterward  given  by  the  City  Council  to  change  this 
power  to  cable  and  electricity  apply  to  the  original  ninety-nine- 
year  charter. 

Incidental  to  the  suits,  the  plaintiff  asks  that  the  city  be  enjoined 
from  attacking  the  company's  right  to  operate  under  the  old 
charter  either  by  declaring  its  franchises  void,  by  using  physical 
force  to  prevent  it  from  running  cars,  or  by  granting  any  other 
persons  or  corporations  the  right  to  lay  tracks  and  run  cars  on 
the  streets  the  company  now  occupies. 

No  temporary  or  preliminary  injunctions  are  asked  in  the  bills. 
They  are  in  the  nature  of  bills  to  determine  rights  or  quiet  titles, 
and  are  not  in  form  petitions  for  writs  of  injunction,  except  that 
if  the  court  should  find  the  company  entitled  to  the  rights  it 
claims,  then  injunctions  to  restrain  the  city  from  interfering  with 
them  would  naturally  follow.  Also,  if  the  suits  arc  not  determined 
before  June  30,  1903,  when  the  city  claims  the  company's  main 
franchises  expire,  then  injunctions  probably  would  be  asked  to 
restrain  the  city  froni  interfering  with  the  alleged  rights  of  the 
company  unli!  the  Supreme  Court  of  the  United  States,  to  which 
they  will  ultimately  go,  has  passed  on  them. 
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Reconstructed  Mail  Cars  for  Express  Service  in  New 
York  City 


The  old  cars  that  were  formerly  used  for  carrying  the  mail  be- 
tween the  postoffice  and  the  Grand  Central  Station  on  the  Third 
Avenue  line,  and  which  were  discarded  some  time  ago, 
have  been  reconstructed  for  service  in  the  new  express  system 
which  has  been  inaugurated  on  the  street  railway  lines  of  New 
York.  But  little  change  has  been  made  in  the  general  appearance 
of  the  cars,  with  the  exception  that  the  side  doors,  which  were 
formerly  placed  near  the  end,  have  been  moved  to  the  center,  it 
being  intended  to  keep  the  central  portion  of  the  interior  space 
clear  of  packages  whenever  possible.    The  accompanying  illustra- 


CAR  FOR  METROPOLITAN  EXPRESS  COMPANY 


tion  shows  the  general  appearance  of  the  exterior  of  the  car.  The 
body  is  20  ft.  long  x  7  ft.  wide,  inside  measurement,  so  that  its 
capacity  is  more  than  three  times  the  capacity  of  an  ordinary  ex- 
press wagon  of  the  largest  type.  A  few  other  cars  have  also  been 
converted,  making  a  total  of  ten. 

The  car  is  strongly  made,  the  sills  being  braced  with  angle 
iron,  and  having  had  new  bumpers  and  dashers  added  when  being 
reconstructed.  The  car  is  so  high  that  it  was  found  impossible  to 
place  the  trolley  board  on  the  top  of  the  monitor  roof,  it  therefore 
has  been  placed  on  the  inside,  giving  the  car  a  neat  appearance  on 
the  outside,  and  being  as  strong  in  construction  as  if  it  were 
placed  without.  This  trolley  pole  is,  of  course,  only  employed 
where  the  car  uses  the  overhead  trolley  system,  as  on  the 
Union  Railway  lines.  The  ordinary  plow  construction  has  been 
somewhat  modified  in  order  to  facilitate  the  rapid  change  from  the 
underground  to  the  overhead  system.  Ordinarily,  the  plow  is  at- 
tached to  two  sleeve;,  which  slide  upon  transverse  bars  placed 
under  the  car,  a  little  more  than  the  length  of  the  plow  apart. 
On  the  new  express  cars  instead  of  the  plow  being  attached  di- 
rectly to  these  sleeves  it  is  attached  to  sleeves  which  slide  on  two 
uprights  attached  to  the  sleeves  earned  by  the  transverse  rods. 
When  the  plow  is  in  position  in  the  slot,  therefore,  its  ability  to 
move  from  side  to  side  is  unimpaired,  but  if  it  be  desired  to  lift 
it  out  of  the  slot  at  one  of  the  hatches  provided  for  the  purpose,  it 
can  be  readily  done  by  sliding  it  up  on  the  vertical  rods.  A  handle 
is  provided  at  the  top  of  the  plow,  into  which  a  hook  can  be  in- 
serted for  lifting  it  out  of  the  slot,  a  trap  door,  of  course,  being 
placed  in  the  car  floor  to  render  the  parts  accessible.  The  floor  of 
the  car  is  sufficiently  high  to  provide  space  below  it  for  the  plow. 
Suitable  catches  are  provided,  which  insure  the  holding  of  the 
plow  in  both  its  lower  and  upper  positions.  A  double  throw 
switch  is  placed  on  one  of  the  platforms,  which  enables  the  motor- 
man  to  connect  his  car  effjuipment  to  either  the  overhead  or  under- 
ground leading-in  wires,  but  he  cannot  connect  to  both,  so  that 
when,  for  example,  the  car  is  running  on  the  overhead  trolley 
system,  it  is  impossible  to  have  the  plow  alive.  The  circuit  break- 
ers are  placed  under  the  car. 

The  same  trucks  as  were  on  the  cars  when  used  for  mail  service 
on  the  Third  Avenue  cable  road  have  been  retained.  They 
are  of  the  Peckham  improved  type.  These  trucks  have  been 
fitted  with  two  G.  E.-iooo  motors.  A  controller  is  placed  at  each 
end  of  the  car,  so  that  the  car  can  run  in  either  direction.  The 
cars  are,  of  course,  lighted  by  electricity,  and  as  they  are  painted 


in  light  blue  on  the  interior,  will  give  sufficient  light  to  the  ex- 
press clerks  to  easily  distinguish  the  destination  of  the  various 
parcels  in  their  charge  at  night,  as  well  as  in  the  daytime.  The 
windows  of  the  cars  are  covered  with  iron  bars  to  prevent  acci- 
dents from  the  heavy  packages  on  the  inside,  as  well  as  tampering 
with  the  contents  of  the  car  from  the  outside,  and  the  doors  are 
provided  with  ingenious  hooks,  which  securely  fasten  them  when 
closed  or  when  open  a  short  distance  for  ventilation.    The  edges 
of  the  door  jambs  are  covered  with  sheet  iron,  painted  over,  and  the 
edges  of  the  car  at  the  platforms  are  covered  with  burnished  brass 
sheeting,  giving  a  very  handsome  finish.    The  main  tint  in  which 
the  cars  are  painted  is  a  deep  orange  yellow,  with  brown  trim- 
mings.  They  will  be  run  without  fenders. 
The  new  company  which  is  to  operate  the  express  service  over 
the  street  railway  lines  of  New  York 
City,  the  opening  of  which  was  men- 
tioned in  these  pages  last  week,  will  be 
known  as  the   Metropolitan  Express 
Company.    It  is  owned  and  controlled 
by   the   New   York   Electric  Vehicle 
Transportation  Company.    The  Metro- 
politan Express  Company  bought  out 
the  Century  Express  Company,  which 
did  a  very  large  business,  especially  in 
delivery  work  for  large  and  small  busi- 
ness houses.    The  general  manager  of 
the  Century  Express  Company,  George 
W.  Slingcrand,  will  retain  the  same 
position  in  the  Metropolitan  Express 
Company,  and  his  close  touch  with  this 
type  of  express  business  in  the  metro- 
politan district  will  enable  him  to  lay 
out  the  location   of  the  sub-stations 
from  which  deliveries  will  be  made  to 
the  greatest  possible  advantage.  At 
present  but  two  or  three  of  these  de- 
livering and   receiving   stations  have 
been  established,  but  others  are  ex- 
pected to  be  put  in  service  in  rapid  suc- 
cession, and  before  long  the  residents 
of   Manhattan    and   the    Bronx  will 
have     at     their     disposal     a  most 
efficient    means    of    rapidly    transporting    individual  baggage, 
as  well  as  receiving  deliveries  from  business  houses  with  the  great- 
est expedition.    Deliveries  are  at  present  made  by  means  of  the 
wagons  of  the  old  Century  Express  Company,  with  one  or  two  of 
the  automobile  emergency  wagons  of  the  New  York  Electric 
Vehicle  Transportation  Company,  which  have  been  put  into  serv- 
ice.  Several  new  automobile  delivery  wagons  will  soon  be  running, 
painted    in    the    same    standard    orange    tint    as    the  cars. 
The    company   is    rapidly    changing   over    its    automobile  bat- 
teries from  the  old  chloride  accumulator  to  the  new  Exide  cell 
made  by  the  Electric  Storage  Battery  Company,  of  Philadelphia, 
and  in  consequence  has  a  large  number  of  the  heavier  cells  in 
excellent  condition.    These  old  cells  will  probably  be  installed 
upon  heavy  automobile  trucks,  which  will  be  able  to  transport  such 
merchandise  as  does  not  need  the  greatest  speed  in  delivery  from 
the  sub-stations  to  its  destination.    Trucks  of  this  kind  would  be 
especially  serviceable,  for  example,  in  the  downtown  districts, 
where  it  could  take  goods  from  the  express  cars  to  the  ferry,  go 
across  the  ferry  on  the  boat,  and  then  deliver  its  load  at  the  rail- 
way stations  on  the  Jersey  shore.    As  nearly  all  the  time  would  be 
occupied  in  crossing  the  ferry,    the  speed  at  which  the  vehicle 
could  be  propelled  would  count  but  little  in  the  total  time  taken. 

The  Metropolitan  Express  Company  is  at  present  negotiating 
with  many  of  the  other  companies  of  the  city,  and  intends  to  run 
its  system  so  as  not  to  conflict  with  the  existing  conditions  of 
express  delivery.  It  is  expected  that  the  co-operation  of  these 
other  companies  will  be  secured,  and  that  all  terminal  facilities, 
both  at  the  railway  stations  and  in  the  residential  districts,  will  be 
easily  obtained.  The  most  important  of  these  have,  of  course, 
already  been  obtained,  and  commodious  quarters  immediately 
across  Forty-Second  Street  from  the  Grand  Central  Station  will 
give  ample  means  of  handling  this  department  of  the  business. 
The  service  will  enable  many  small  concerns  to  deliver  their  goods 
much  more  promptly,  and  at  a  reduced  expense  to  themselves, 
while  larger  firms  which  still  wish  to  retain  their  individual 
wagons  can  employ  the  express  cars  for  their  distant  deliveries 
and  have  different  sets  of  wagons  in  the  various  sections  of  the 
city.  The  handling  of  its  patrons'  property  is  entirely  done  by 
agents  of  the  Metropolitan  Express  Company,  both  at  the  stations 
and  in  the  cars,  but  the  cars  themselves  are  operated  by  employees 
of  the  road  over  which  they  run,  the  crews  being  changed  when 
going  from  the  line  of  one  company  to  that  of  another. 
Although  fairly  started,  and  at  present  operating  four  cars  out 
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of  the  ten  completed,  there  is  very  much  to  do,  both  in  the  business 
organization  of  the  company  and  its  mechanical  details.  The  per- 
sonnel of  the  company,  which  at  present  includes  officers  of  the 
express  and  transportation  companies  entering  into  the  combina- 
tion, will  probably  remain  the  same  as  at  present,  but  the  final  elec- 
tion of  officers  has  as  yet  not  been  made;  President  Sanderson, 
of  the  New  York  Electric  Vehicle  Transportation  Company, 
will,  however,  be  elected  president  of  the  express  company. 
The  cars  are  expected  to  run  on  all  the  longitudinal  lines  of  the 
Metropolitan  system  which  are  equipped  with  electricity,  except 
Broadway,  and  as  it  is  necessary  that  frequent  cross-overs  be  made 
to  furnish  a  completely  satisfactory  system,  numerous  curve  con- 
nections must  be  made  between  the  cross-town  lines  and  the 
avenue  lines.  This  work  is  being  taken  up  by  the  Metropolitan 
engineers,  and  will  be  soon  gotten  under  way.  The  cars  will  not 
be  run  during  the  rush  hours,  but  will  be  operated  only  under 
such  conditions  of  trafTtic  as  will  enable  the  railway  company  to 
continue  its  regular  service  uninterruptedly.  No  crowding  out  of 
the  passenger  cars  will,  therefore,  result  from  the  inauguration  of 
the  express  service. 

 ^♦^  

Convention  of  the  Master-  Car  Builders'  Association 


The  Master  Car  Builders'  Association  held  its  annual  convention 
at  Saratoga  Springs  during  the  last  week  in  June,  immediately 
following  that  of  the  Railway  Master  Mechanics'  Association,  re- 
ported in  our  issue  for  Jime  29.  While  most  of  the  subjects  dis- 
cussed were  of  steam  railroad  interest  entirely,  certain  points  were 
brought  out  on  the  use  of  car  wheels,  axles  and  brake-shoes,  which 
are  of  value  in  electric  railway  service,  although  the  difTerence 
in  conditions  of  speed  and  weight  do  not  allow  the  conclusions  to 
be  applied  without  modification  by  street  railway  companies. 

The  report  on  brake-shoes  follovv's  : 

LABORATORY   TESTS  OF  BRAKE-SHOES 
Your  committee  on  laboratory  tests  of  brake-shoes  begs  to 

submit  the  following  report: 
The  last  report  of  the  committee  which  contained  the  results  of 

tests  made  was  presented  in  1896;  since  that  time  the  committee 


number  opposite  each  one  being  the  laboratory  number  and  the 
number  by  which  each  shoe  is  designated: 

Laboratory 

Shoe  Number 

Lappin    47 

Sargent  U  (Broke)   48 

Streeter    49 

Corning    5° 

Herron    51 

Cardwell    5- 

Ideal    53 

Cardwell    54 

Sargent  U    55 

Composite    56 

Diamond  S   — • 

Diamond  S   — 

Note. — Tests  of  Diamond  S  shoes  could  not  be  completed  in 
time  for  printing,  but  will  be  presented  at  the  convention. 

Following  this  report  are  the  notes  on  the  test  prepared  by 
Professor  Smart. 

The  table  on  next  page  gives  a  resume  in  statement  form,  and 
the  diagram  is  appended  showing  the  relation  of  each  shoe  sep- 
arately cm  the  steel  and  chilled  wheels. 

The  committee  presents  the  particles  collected  from  each  shoe 
in  powder  or  in  flakes;  also  specimens  of  each  shoe  tested  show- 
ing the  fracture  through  the  center,  the  counterparts  of  which 
have  been  returned  to  Purdue  University. 

Reviewing  the  tests,  attention  is  first  called  to  the  great  varia- 
tion in  the  coefficient  of  friction  between  one  group  of  shoes  and 
another,  and  in  comparing  the  friction  of  the  different  shoes  it 
Ts  to  be  specially  noted  how  the  loss  in  weight  compares.  It  is 
apparent  that  the  shoes  producing  the  greater  friction  also  show 
the  greater  wear,  and  the  committee  feels  safe  in  stating  that  this 
is  the  general  rule,  which  may,  however,  have  some  exceptions, 
and  may  show  differences,  in  the  amount  of  wear  for  any  given 
friction.  An  examination  of  the  particles  worn  from  each  shoe, 
and  samples  of  the  fractured  shoes  themselves,  will  give  anyone 
an  idea  as  to  the  causes  that  have  produced  the  results  in  each 
specific  case. 


NOTES  CONCERNING  ACTION  OF  BRAKE-SHOES  UNDER  TEST,  r 


Name  of  Shoe 


Lappin  

Sargent  U .- 

Streeter  

Corning  

Herron  

Cardwell  

Ideal  

Cardwell.... 
Sargent  U.., 
Composiie  . 
Diamond  S. 
Diamond  S-. 


Laboratory  Number 

Committee  Number 

Area  Bearing  at  Start 

Same  in  Percentage  of 
Normal  Arei 

Loss  of  Weight  During 
Tests  on  Steel  Wheel 

Loss  of  Weight  During 
Tesis  on  Chilled  Wheel 

47 

4 

41.44 

*7.9C 

(i  oz. 

5  oz. 

48 

8 

49 

11 

47"  18 

95^8 

4^  02. 

1%  oz. 

hO 

14 

4:5.50 

99.1 

5  oz. 

1  oz. 

51 

16 

47  70 

97.7 

3  or. 

1  oz 

b2 

18 

4551 

94.5 

7  oz. 

4  oz. 

.53 

IS) 

49.20 

100.0 

\%  oz. 

3  oz. 

54 

21 

46.00 

100.0 

16  oz. 

16  oz. 

4li.50 

90.0 

8  oz. 

3  oz. 

56 

S'j 

48.40 

98(1 

8  oz. 

8  oz 

57 

■26 

52.92 

100.0 

10  oz. 

6  oz. 

58 

49  10 

99.0 

8  oz. 

7  oz. 

RfiMAFKS 


Considerable  amount  of  fine  scale 
Shoe  broke  while  wearing  do^^n 
Considerable  amount  of  fine  to  flaky  scale 
Small  amount  of  flaky  scale 
Small  amount  of  fine  scale 
Considerable  amount  of  fine  scale 
Small  amount  of  fine  to  flaky  scale 
Large  amount  of  very  fine  scale 

Very  large  amount  of  fine  scale  on  the  steel  wheel;  same  on  the  chilled  wheel,  only  coarser 
T^arge  amount  of  fine  scale 


*  Note. — Side  of  >hoe  rounded.    Net  width  during  test,  3^  inches. 


has  had  no  report  to  make,  except  that  of  last  year  on  the  in- 
stallation of  the  testing  apparatus  at  Purdue  University,  and  the 
arrangement  effected  between  the  Master  Car  Builders'  Associa- 
tion and  the  Purdue  University  concerning  its  care  and  use. 

At  the  last  convention  the  committee  was  instructed,  first,  to 
make  tests  of  any  brake-shoes  that  might  be  submitted  to  it  by 
any  railroad  company  belonging  to  the  association;  second,  to 
present  a  specification  for  adoption  as  standard  by  the  association 
which  would  cover  the  essential  and  most  desirable  features  of  a 
satisfactory  brake-shoe  for  steam  railroad  purposes. 

In  compliance  with  the  above,  the  committee,  through  the  sec- 
retary of  the  association,  gave  due  notice  to  all  concerned  that  it 
would  receive  brake-shoes  for  test.  Arrangements  were  also 
made  with  Professor  Goss  whereby,  under  the  direction  of  Pro- 
fessor Smart,  the  work  of  testing  would  be  conducted  in  a  manner 
exactly  similar  to  that  followed  in  1896,  it  having  been  demon- 
strated by  the  committee  and  the  university  authorities  who  have 
used  the  machine  frequently  that  the  original  results  obtained  by 
the  committee  were  both  accurate  and  reliable,  and  as  representa- 
tive as  possible  of  actual  conditions. 

The  shoes  submitted  for  test  and  tested  were  as  follows,  the 


The  committee  has  no  knowledge  as  to  the  origin  of  the  shoes 
tested,  and  desires  to  state  distinctly  that  all  brake-shoes  furnished 
under  similar  names  may  not  give  the  same  results  as  those  tested. 
The  committee  recommends  that  the  results  shown  should  be 
regarded  more  as  an  indication  of  what  it  is  possible  and  practica- 
ble for  brake-shoes  made  up  under  the  various  forms  to  produce, 
and  that  anyone  desiring  to  be  assured  of  getting  brake-shoes 
with  a  specific  value  as  to  friction  can  only  do  so  by  selecting 
samples  from  time  to  time  and  having  them  tested,  or  by  learning 
the  physical  qualities  as  developed  by  the  character  of  the  fracture, 
or  by  having  satisfactory  samples  of  fractured  shoes  with  which 
to  compare. 

As  to  the  matter  of  presenting  a  specification,  it  may  be  stated 
that  a  perfect  specification  should  cover: 

1.  The  mean  coefficient  of  friction  throughout  the  length  of 
the  stop. 

2.  The  final  coefficient  of  friction  which  is  taken  at  a  point  15 
ft.  from  the  end  of  the  stop. 

3.  The  initial  coefficient  of  friction  which  is  taken  to  be  the 
highest  value  obtainable  at  a  point  near  the  beginning  of  the  stop. 

Such  a  specification,  however,  would  perhaps  be  unnecessarily 
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refined  and  complicated  for  practical  purposes,  and  it  seems  prob- 
able that  the  several  factors  are  so  related  that  a  specification 
covering  one  or  two  would  insure  protection  against  failure  in 
respect  to  others. 

TABLE  SHOWING  RELATIVE  PERFORMANCE  OF  BRAKE  SHOES 


Shoe 


Lappin  

Streeter   

Corning  

Herron  

CardweLl... 

Ideal  

Card  well... 
Sargent  U. 
Composite. 
Diamond  S 
Diamond  S 


Lab 
Number 


47 

4B 
50 
51 
53 
53 
54 
55 
56 
57 
58 


Wiieel 


Sleel... 
Cliilled 
SteeL.. 
Chilled 
Steel... 
Chilled 
Steel... 
Chilled. 
Steel... 
Chilled, 
Steel... 
Chilled 
Steel... 
Chilled. 
Steel... 
Chilled. 
Steel... 
Chilled, 
Steel... 
Chilled. 
Steel... 
Chilled, 


Coefficient  of  Friction 
in  Per  Cent 


Mean— A 


Final- B 


20.45 

28.37 

24  H7 

31.26 

21.99 

2(i.55 

16,51 

21.76 

14,22 

20.88 

13.  (19 

22  00 

18.9H 

26.03 

17.  HO 

25  66 

22  91 

29  29 

24.42 

30.64 

14.13 

21.05 

17.46 

24.36 

18.72 

24,.=.0 

27.29 

31.47 

16.78 

28.74 

16.16 

28.85 

20  l!6 

28  67 

25.86 

30.41 

17.1.i 

27.86 

18  !I0 

30.46 

18  12 

25.39 

2' 1.63 

28  46 

The  committee  is  of  the  opinion  that,  to  cover  the  frictional 
clause  satisfactorily,  it  will  only  be  necessary  to  use  two  of  the 
factors,  i.  e.,  the  mean  coefficient  of  friction  for  the  whole  stop 
and  the  final  coefficient  of  friction. 

STEEL  WHEEL. 


5  4fl 
■§  50 
^  51 
53 
53 
54 


10  15  20 

Value  Measuring  Efflclency. 

CHILLED  WHEEL. 


5  10  15  20  25 

Value  Measurini;  Eflieieney. 

Strrel  Ry ..Journal 

DIAGRAM  OF  BRAKE  SHOE  TESTS 

The  committee  is  also  of  the  opinion,  from  a  review  of  all  the 
data  obtained  from  the  test  on  the  machine,  that  these  results  are 
more  satisfactory  for  purposes  of  comparison  when  stops  are 
made  from  a  speed  of  40  miles  per  hour,  and  for  this  reason  it 
is  proposed  to  make  this  the  standard  speed  in  the  proposed  spec- 
ification, and  to  follow  the  original  practice  of  the  committee  in 
adopting  three  comparative  pressures,  i.  e.,  2808  lbs.,  4152  lbs. 
and  6840  lbs.,  respectively. 

Considering  the  question  as  to  whether  it  would  be  desirable 
to  have  a  separate  specification  for  chilled  and  steel-tired  wheels, 
the  committee,  after  reviewing  the  results,  does  not  feel  that  such 
would  be  warranted.  The  re.'^ults  indicate  plainly  that  a  satis- 
factory friction  can  be  obtained  on  either,  although,  as  a  rule,  the 
coefficient  of  friction  obtained  on  steel-tired  wheels  is  somewhat 
lower  than  on  the  chilled,  but  inasmuch  as  the  steel-tired  wheels 
are  used  principally  in  passenger  service,  the  committee  is  of  the 
opinion  that  an  effort  should  be  made  to  keep  the  coefficient  of 
friction  up  with  a  view  of  keeping  the  efficiency  of  the  brakes  up 
to  a  proper  point.  The  committee,  therefore,  proposes  the  fol- 
lowing specification  for  a  brake-shoe,  having  the  standard  M.  C. 
B.  dimensions: 

SPECIFICATION 
Shoes,  when  tested  on  the  Master  Car  Builders'  testing  ma- 
chine, in  effecting  stops  from  an  initial  speed  of  40  miles  an  hour 


shall  develop  upon  a  cast-iron  chilled  wheel,  or  upon  a  steel-tired 
wheel,  a  mean  coefficient  of  friction  of  not  less  than  25  per  cent 
when  the  brake-shoe  pressure  is  2808  lbs.,  22J/2  per  cent  when  the 
brake-shoe  pressure  is  4152  lbs.,  20  per  cent  when  the  brake-shoe 
pressure  is  6840  lbs. 

The  rise  in  the  value  of  the  coefficient  of  friction  at  the  end  of 
the  stop  shall  be  within  such  limits  that  the  value  of  the  coefificient 
of  friction  for  a  point  15  ft.  from  the  end  of  the  stop  will  not  exceed 
the  mean  coefficient  of  friction  by  more  than  7  per  cent. 

This  specification  is  based  upon  the  results  obtained  in  the  case 
of  ordinary  or  reasonably  hard  cast  iron,  such  as  the  "B"  shoe  of 
the  original  tests,  and  a  good  quality  of  composite  shoe.  It  will 
be  noticed  that  this  specification  does  not  place  a  maximum  limit 
on  the  coefficient  of  friction.  The  committee  has  omitted  this 
for  the  reason  that  it  believes  it  is  the  desire  of  the  association 
to  encourage  high  frictional  qualities  as  well  as  satisfactory  wear. 
It  is  found  that  high  and  uniform  frictional  qualities  are  desirable 
in  that  it  makes  it  possible  to  perform  the  operation  of  braking 
with  an  expenditure  of  less  work  and  with  lighter  and  less  ex- 
pensive brake  gear.  The  committee  believes  that  it  is  undesirable 
to  use  a  brake-shoe  that  gives  a  high  coefficient  of  friction  at  or 
near  the  end  of  the  stop,  as  this  results  in  sliding  the  wheels,  and 
in  recommending  that  the  coefficient  of  friction  for  a  point  15  ft. 
from  the  end  of  the  stop  should  not  exceed  the  mean  coefficient 
of  friction  by  more  than  7  per  cent,  it  was  intended  to  exclude 
only  the  worst  of  those  that  have  been  presented  for  test. 

Finally,  it  may  be  stated  that  as  development  in  the  matter  of 
brake-shoes  continues,  it  may  be  found  desirable  to  make  some 
modification  in  the  specification  proposed,  but  for  the  conditions 
existing  to-day,  the  committee  believes  that  it  is  fair  and  reason- 
able, and  urges  all  members  to  pay  some  heed  to  the  frictional 
qualities  of  brake-shoes  that  they  may  use. 

The  committee  desires  to  acknowledge  the  exceedingly  valuable 
assistance  rendered  by  Professors  Goss  and  Smart  and  the  students 
working  under  their  direction.  It  will  be  seen  from  Professor 
Smart's  notes  that  the  work  has  been  most  carefully  done.  The 
committee  feels  that  the  association  is  to  be  congratulated  upon 
having  its  testing  machine  in  the  hands  of  such  earnest  and  capa- 
ble men. 

S.  P.  Bush, 

R.  P.  C.  Sanderson, 

George  Gibbs, 

Committee. 

NOTES  CONCERNING  TESTS  OF  BRAKE-SHOES 
The  effect  of  the  various  shoes  tested  upon  the  wheel  was  fairly 
uniform.  None  of  the  shoes  cut  either  wheel  to  a  serious  extent. 
In  nearly  every  case  the  shoe  would  leave  small  particles  of  scale 
embedded  at  intervals  over  the  surface  of  the  wheel.  Shoe  No. 
53  was  an  exception  to  this  rule.  As  already  noted  on  the  data 
sheets,  this  shoe  left  a  thick,  gummy  substance  on  the  wheel  after 
each  test.  On  long  runs,  when  the  shoe  became  well  heated,  one 
or  two  drops  of  a  thick,  black  substance  would  run  off  from  the 
trailing  end  of  the  shoe.  On  short  tests,  and  when  the  shoe  was 
comparatively  cold,  this  running  of  the  filling  was  not  noted. 
These  facts  account  for  the  unusual  variations  in  the  results  from 
this  shoe. 

In  the  tabular  statement  headed  "Notes  from  the  Tests"  will 
be  found  a  statement  as  to  the  percentage  of  the  nominal  area  of 
the  shoe  which  was  in  bearing  when  the  tests  began.  This  was 
found  by  taking  a  print  of  the  face  immediately  before  beginning 
the  record  tests  of  each  shoe.  It  should  be  stated  that  in  nearly 
every  case  the  bearing  surface  was  very  nearly,  if  not  quite,  100 
jjer  cent  of  the  nominal  area  before  the  tests  had  progressed  far. 
An  exception  to  this  is  shoe  No.  47,  one  side  of  which  was  rounded 
off  to  a  radius  of  about  one-half  inch.  With  this  shoe  it  would 
have  taken  about  a  quarter  of  an  inch  of  wear  to  bring  the  shoe 
down  to  a  full  bearing. 

In  running  the  tests  each  shoe  was  cooled  by  an  air  blast  to  a 
temperature  of  80  degs.  or  90  degs.  between  every  two  or  three 
applications.  After  each  application  the  wheel  was  cleaned  by 
applying  an  emery  stone  and  wiping  the  wheel  with  burlap. 

All  calculations  have  been  checked  at  least  once. 

The  following  gentlemen  were  interested  in  the  running  of  the 
tests  and  in  making  calculations:  M.  R.  Wells,  assistant  in  the 
engineering  laboratory,  and  G.  F.  Endicott,  L.  Endsley  and  L. 
R.  Switzer,  of  the  class  of  1901.  whose  work  in  connection  with  the 
tests  deserves  special  mention.  R.  A.  Smart. 

In  the  discussion  which  followed  the  reading  of  this  report,  S. 
P.  Bush,  chairman  of  the  committee,  added  certain  words  of  ex- 
planation : 

"Without  "readin.e  the  report  I  wish  to  make  a  few  remarks 
on  the  freneral  subject  of  brake-shoes.  The  committee  was  in- 
structed to  make  a  test  of  brake-shoes  that  might  be  presented 
by  the  railroad  companies,  and  that  was  the  only  work  presented 
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to  it.  We  have  taken  most  of  the  brake-shoes  out  of  the  stock 
of  the  railroad  companies.  The  committee  does  not  know  where 
the  brake-shoes  came  from;  they  know  what  railroads  they  came 
from  but  that  is  all.  In  the  case  of  two  of  the  shoes  the  com- 
mittee presented  them  as  coming  from  the  committee.  The  shoes 
known  as  the  Lappin  and  the  Cardwell  were  presented  direct  to 
the  chairman  of  the  committee,  and  he  presented  them  as  coming 
from  the  St.  Paul  road.  These  two  shoes,  while  presented  to 
the  committee  as  coming  out  of  the  regular  stock,  the  Chicago, 
Milwaukee  &  St.  Paul  road  is  not  using  them.  I  will  say  further, 
that  the  manufacturers  of  the  shoe  designated  as  the  Lappin  shoe 
do  not  desire  this  shoe  to  be  considered  as  their  regular  shoe, 
as  it  is  a  softer  shoe  and  made  according  to  a  different  plan.  The 
shoe  which  was  tested  is  at  the  Grand  Union  Plotel,  where  it 
can  be  seen,  and  it  will  be  recognized  as  different  from  the  regular 


of  the  insert  runs  either  directly  across  or  diagonally  across,  or  in 
the  form  of  an  irregular  curve,  it  changes  the  action,  and  it  has 
been  thought  possible  that  there  was  a  slight  cutting  action.  It 
is  known  that  certain  kinds  of  shoes  are  considered  as  tire-dressing 
shoes.  The  Ross-Meehan  shoe  has  been  considered  as  a  tire- 
dressing  shoe,  and  the  cast-iron  shoe,  with  the  chilled  insert, 
would  unquestionably  have  the  same  effect.  It  will  be  observed 
that  such  a  shoe  operates  differently  on  a  chilled  wheel,  the  co- 
efficient of  friction  is  not  nearly  so  high  on  a  chilled  wheel,  but 
on  a  steel  wheel  it  seems  to  be  able  to  perform  a  certain  amount 
of  work  of  cutting.  Whether  that  cutting  action  would  be  ob- 
jectionable, the  committee  is  not  prepared  to  say.  It  is  a  fact 
that  such  shoes  are  used  on  steel-tired  wheels  to  a  greater  or  less 
extent  at  the  present  time." 

Mr.  Sanderson. — I  would  say  a  few  words  to  supplement  what 
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Lappin  shoe.  The  report  shows  the  result  of  the  tests  on  each 
shoe. 

"In  the  matter  of  specifications,  the  committee  recommends  that 
some  influence  be  used  on  the  part  of  the  association  to  counteract 
the  tendency  that  has  existed  for  some  time  past  to  use  brake- 
shoes  that  give  very  low  wear  and  very  small  friction,  and  in 
preparing  the  specifications  the  committee  had  this  point  in  view. 
Since  coming  to  the  convention  the  committee  has  had  a  good 
deal  of  conversation  on  the  subject,  and  it  is  inclined  to  believe  that 
the  specifications,  as  shown  in  the  report,  offer  a  little  bit  too 
much  influence  in  the  direction  of  high  friction,  in  that  it  might 
eliminate,  if  everybody  followed  the  specifications,  some  shoes 
that  really  must  be  used  at  the  present  time.  For  instance,  it 
would  eliminate  the  use  of  the  hard  cast-iron  shoe  under  certain 
conditions.  At  the  time  the  committee  prepared  these  specifica- 
tions it  found  that  there  was  more  than  one  shoe  that  would  come 
under  the  specification  in  other  respects;  but,  for  instance,  the 
hard  cast-iron  shoe  would  be  barred  at  48  miles  an  hour  under  a 
pressure  of  6800  lbs.,  and  as  this  shoe  has  been  used  for  many 
years,  and  will  be  used  for  many  years  to  come,  the  committee 
hardly  felt  justified  in  taking  the  position  to  bar  that  shoe  under 
any  circumstances,  so  it  recommends  a  change  in  the  specifica- 
tions, as  follows:  At  40  miles  an  hour,  22  per  cent  at  a  pressure 
of  2808  lbs.;  at  40  miles  an  hour,  20  per  cent  at  a  pressure  of  4152 
lbs.;  at  40  miles  an  hour,  16  per  cent  at  a  pressure  of  6850  lbs. 
The  above  are  the  specifications  for  chilled  wheels.  That  specifica- 
tion will  bar  out  all  shoes  that  have  an  excessive  amount  of  chill 
in  them.  It  will  bar  out  shoes  that  stay  on  the  brake  beams  a 
very  long  time  and  do  not  do  very  much  braking. 

"In  the  case  of  a  steel-tired  wheel,  the  committee  feels  that  it 
might  be  better  to  make  a  change  and  make  the  basis  of  the  speci- 
fication a  speed  of  65  miles  an  hour  instead  of  40  miles  an  hour, 
for  the  reason  that  most  of  the  work  with  cars  which  have  steel- 
tired  wheels  is  done  under  conditions  of  higher  speeds,  and,  in 
fact,  it  is  a  usual  occurrence,  with  high-speed  work  in  passenger 
service  to-day,  to  commence  the  operation  of  the  brake  at  a  speed 
of  65  miles  an  hour.  We  therefore  recommend  that  the  specifi- 
cations for  steel-tired  wheels  be  as  follows:  40  miles  an  hour,  16 
per  cent,  2808  lbs.  pressure;  40  miles  an  hour,  14  per  cent,  4152 
lbs.  pressure;  40  miles  an  hour,  12  per  cent,  6850  lbs.  pressure. 

"In  regard  to  the  action  of  the  various  shoes  under  the  test 
there  are  some  things  the  committee  feels  it  can  speak  of  with 
safety.  One  is  that  increasing  the  quantity  of  chilled  iron  de- 
creases th&  coefficient  of  friction.  That  seems  to  be  demonstrated 
all  the  way  through.  There  is  a  difference,  however,  in  the  man- 
ner of  applying  the  chilled  iron  in  the  shoe.  In  some  cases  it  is 
done  by  simply  chilling  the  face  of  the  shoe  itself.  In  other  cases 
it  is  done  by  applying  a  chilled  insert.  If  you  will  examine  the 
diagram.s  vou  will  find  that  there  is  a  difference,  particularly  in 
:he  case  of  steel-tired  wheels,  in  the  coefficient  of  friction,  although 
there  may  be  appvoximritely  the  same  amount  of  chilled  iron. 
In  the  case  of  the  chilled  iron  inserts,  where  the  edge  of  the  chill 


Mr.  Bush  has  said.  The  work  of  stopping  the  train  by  the  action 
of  the  brake-shoes  on  the  wheels,  the  absorption  of  the  work  in 
the  momentum  of  the  train,  can  only  be  used  up  in  one  of  three 
ways — by  the  wear  of  the  wheel,  by  the  wear  of  the  shoe  or  by 
the  production  of  heat.  Mr.  Bush  has  referred  to  the  cutting 
action  or  dressing  action  of  the  shoes  on  steel  tires.  If  the  mem- 
bers will  look  at  the  diagram  it  will  be  seen  that  the  shoes  having 
the  chilled  inserts  show  a  high  friction.  That  indicates,  to  my 
mind,  that  there  was  a  slight  tire-dressing;  it  is  not,  properly 
speaking,  friction,  but  an  abrasion  of  the  steel  tire.  While  we 
might  wait  for  years  for  the  records  of  steel  tires  to  get  the  life 
of  these  shoes  to  see  if  there  was  any  cutting  or  not,  it  looks  as 
if  it  would  be  a  reasonable  deduction  to  draw  from  the  informa- 
tion given  in  the  report  that  there  is  a  tire-dressing  effect.  In 
the  second  method  of  absorbing  the  work,  which  is  the  produc- 
tion of  heat,  we  have  to  guard  against  excessive  heating  and  burn- 
ing of  the  wheels,  especially  chilled  wheels.  The  third  is  the  wear- 
ing of  the  shoe,  and  the  softest  shoe  will  give  the  greatest  friction, 
but  it  has  the  shortest  life.  The  whole  problem,  as  I  understand 
it,  is  to  find  the  happy  medium  between  the  three  conditions,  and 
it  is  a  matter  of  skill  and  adjustment  to  get  the  shoe  that  will  give 
the  best  results  with  the  longest  life,  the  least  wear  on  the  wheel, 
and  the  specifications  as  modified  by  Mr.  Bush  are  advanced  with 
that  idea, 

"The  average  friction  is  less  on  steel-tired  wheels  than  on  chilled 
wheels.  Most  people  do  not  understand  it  that  way.  That  is 
why  the  recommendation  is  to  use  a  smaller  coefficient  of  friction 
cn  steel-tired  wheels  than  on  chilled  wheels.  Properly  speaking, 
we  ought  to  have  a  more  efficient  shoe  on  steel-tired  wheels  than 
on  cast-iron  wheels,  for  the  reason  that  steel-tired  wheels  are 
mostly  used  on  high-speed  passenger  service.  In  that  connection 
we  have  reasonable  assurance  that  we  know  definitely  what  the 
effect  of  the  different  shoes  on  steel-tired  wheels  in  regard  to 
friction  is,  and  we  have  to  face  the  proposition  that  we  are  not, 
perhaps,  generally  using  the  most  efficient  shoe  for  stopping  trains 
in  the  shortest  distance.  Can  the  Master  Car  Builders  of  the 
country  stand  for  that?  Will  not  they  have  to  agree,  now  that 
they  know  it,  to  let  up  on  the  long  life  of  a  shoe  to  some  extent 
and  feel  that  they  are  in  position  to  say  that  they  are  using  a  shoe 
v/hich  will  give  a  proper  amount  of  friction  for  the  stopping  of  a 
train?" 

Mr.  Bush, — Mr,  Sanderson  stated  that  the  coefficient  of  friction 
was  less  on  steel-tired  than  on  cast-iron  wheels.  That  is  generally 
true,  but  if  you  will  look  at  the  table  you  will  find  it  gives  two 
composite  shoes,  the  coefficient  of  friction  of  which  is  higher  on 
steel-tired  wheels,  so  that  should  be  taken  into  consideration.  In 
the  case  of  all  the  plain  shoes,  and  some  of  the  composite  shoes, 
Mr,  Sanderson's  statement  is  correct.  But  this  point  should  not 
be  overlooked,  that  there  are  other  composite  shoes  tested  which 
show  a  higher  friction  on  the  steel-tired  wheel  than  on  the  cast- 
iron  wheel. 

"Mr.  Rhodes  is  correct  in  his  conclusion  tliat  the  committee 
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favors  the  hard  cast-iron  shoe.  The  question  might  be  asked, 
'why  not  use  the  soft  cast-iron  shoe?'  The  reason  is,  that  the 
wear  of  a  soft  cast-iron  shoe  is  so  great  that  it  is  not  practicable 
to  use  it  under  many  conditions.  You  could  not  make  continu- 
ous runs  of  several  thousand  miles  with  a  soft  cast-iron  shoe;  you 
have  to  change  the  shoe.  In  addition,  it  means  a  more  frequent 
adjustment  of  the  brakes,  which  can  not  be  well  done  with  trains 
in  transit,  so  it  is  hardly  a  practicable  shoe  to  use. 

"As  far  as  these  particular  shoes  are  concerned  the  impression 
should  not  go  out  among  the  members  of  the  association  that  what 
the  report  gives  here  as  the  coefficient  of  friction  of  the  Lappin, 
Streeter  or  any  other  shoe  is  necessarily  what  the  friction  must 
be  of  the  shoes.  Take  the  two  tests  of  the  Cardwell  shoes.  The 
two  Cardwell  shoes  came  from  the  same  lot  of  shoes;  they  were 
selected  at  the  same  time,  and  yet  there  is  a  very  considerable  dif- 
ference in  the  coefficient  of  friction.  Take  the  two  Corning,  the 
two  Streeter,  and  the  two  Sargent  shoes;  if  the  shoes  were  made 
at  different  times  you  might  get  different  results.  The  fact  of 
the  matter  is,  that  in  many  respects  the  manufacturer  has  it  en- 
tirely within  his  control  to  produce  what  is  wanted,  and  no  injury 
should  be  done  any  manufacturer  in  presenting  these  names  simply 
because  some  of  them  happened  to  be  low  on  the  list.  It  should 
not  be  understood  that  they  can  not  produce  what  may  be  desired 
for  service." 

CAST-IRON  WHEELS 

The  report  on  cast-iron  wheels  was  principally  on  the  propor- 
tions and  minimum  weights  of  wheels  for  use  under  6o,ooo-lb., 
8o,ooo-lb.  and  ioo,ooo-lb.  capacity  cars.  These  weights,  of  course, 
greatly  exceed  those  met  with  in  electric  railway  service.  The 
recommendations  made  by  the  committee  were,  briefly,  as  follows: 

Repair  New 

For  cars  of  6o,ooo-lb.  capacity   550  lbs.  575  lbs. 

For  cars  of  8o,ooo-lb.  capacity   590    "  600 

For  cars  of  ioo,ooo-lb.  capacity   620    "  625 

In  the  discussion  trhe  question  of  material  was  briefly  discussed. 
Mr.  Barr,  chairman  of  the  committee,  referred  to  the  danger  of 
continually  remelting  old  wheels,  and  stated  that  there  are  wheels 
running  composed  of  material  which,  to  a  large  extent,  has  been 
remelted  a  dozen  times.  Other  speakers  contended  that  the 
quality  of  the  material  is  now  usually  much  better  than  formerly. 
All  agreed  that  quality  was  an  important  factor,  which  should  be 
carefully  considered. 

CHEMICAL  COMPOSITION  OF  ALL-STEEL  CAR  AXLES 

The  final  report  of  interest  to  street  railway  companies  was  on 
the  composition  and  dimensions  of  all  steel  axles,  and  the  accom- 
panying table  was  presented  of  dimensions  recommended,  the  sizes 
of  axles  for  some  of  the  heavier  cars. 


The  Expense  of  Crossing  Safeg[uards  in  Michigan 

An  important  decision  has  been  handed  down  by  the  Supreme 
Court  of  the  State  of  Michigan  in  the  case  of  the  Detroit,  Fort 
Wayne  &  Belle  Isle  Railway  Company  vs.  the  Commissioner  of 
Railroads. 

In  this  case  an  order  was  issued  by  the  Commissioner  for  the 
construction  of  safety  gates  at  the  Clark  Avenue  crossing  of  the 
tracks  of  the  Union  Terminal  Association  in  the  city  of  Detroit, 
and  for  derailers  in  the  tracks  of  the  street  railway  company,  such 
gates  and  derailers  to  be  operated  by  a  watchman  from  a  tower, 
and  the  expense  of  the  construction,  maintenance  and  operation 
of  the  appliance  to  be  divided  between  the  companies. 

The  street  railway  company  claimed  that  inasmuch  as  its  line  was 
built  before  the  building  of  a  railroad  at  this  point,  it  had  secured 
a  vested  right  that  was  not  subject  to  legislative  regulation,  and 
that  it  could  not  be  required  to  pay  any  part  of  the  expense  made 
necessary  by  conditions  created  after  its  line  was  built  and  in  oper- 
ation, and  for  which  it  was  in  no  way  responsible. 

The  court  held  that  the  statute  under  which  the  order  was  made, 
and  which  makes  it  the  duty  of  the  Commissioner  of  Railroads 
to  examine  the  crossings  of  steam  and  electric  roads  now  existing, 
and  to  order  such  changes  made  in  the  manner  of  such  crossings, 
or  such  safeguards  for  the  protection  of  the  public  thereat  as  in  his 
judgment  shall  appear  to  be  necessary,  and  to  apportion  the  ex- 
pense incident  thereto  between  the  companies  affected  as  he  may 
deem  just  and  reasonable,  was  a  valid  enactment  and  that  such  dis- 
cretionary powers  might  be  properly  vested  in  the  Commissioner 
by  the  Legislature. 

A  dissenting  opinion  was  filed  by  Judge  Grant,  in  which  he  took 
the  position  that  the  use  of  a  street  by  a  street  railway  company 
was  a  strictly  legitimate  use,  and  that  they  should  no  more  be  re- 
quired to  pay  any  part  of  the  necessary  expense  for  the  protection 
of  railroad  crossings  than  any  other  travelers  using  vehicles  on  the 
street. 


Complimentary  Dinner  to  M.  G.  Starrett 


M.  G.  Starrett,  chief  engineer  of  the  Metropolitan  Street  Rail- 
way Company,  of  New  York,  who  recently  sailed  for  Europe,  where 
he  will  be  about  six  weeks,  was  tendered  a  dinner  on  the  evening 
of  Monday,  July  i,  by  the  other  members  of  the  engineering  de- 
partment of  the  Metropolitan  Street  Railway  Company,  and  a  few 
of  his  other  friends.  The  banquet  was  held  at  the  Manhattan  Hotel, 
and  about  sixty-three  persons  were  present.  An  important  feature 
of  the  evening  was  the  presentation  to  Mr.  Starrett  of  a  very  hand- 
some silver  loving  cup,  a  view  of  which  is  presented  herewith. 
This  cup  bears  the  inscription;  "Presented  to  Milton  G.  Starrett, 
chief  engineer  of  the  Metropolitan  Street  Railway  Company,  by  the 
members  of  the  engineering  department  and  friends,  July  I,  1901." 

Mr.  Starrett,  as  is  well  known,  has  had  charge  of  all  the  important 
engineering  work  carried  on  by  the  Metropolitan  Street  Railway 
Company,  in  changing  its  extensive  system  from  cable  to  electricity, 
including  the  construction  of  the  new  power  house  at  Ninety-Sixth 


LOVING  CUP  PRESENTED  TO  MR.  STARRETT 

Street.  This  work,  which  is  greater  in  magnitude  and  importance 
than  any  other  which  has  ever  been  attempted  by  a  street  railway 
company,  has  been  accomplished  with  the  greatest  success.  One  of 
the  most  difficult  portions  of  the  work  was  that  of  changing  the 
power  on  the  Broadway  line  from  cable  to  electricity,  which  was 
carried  on  without  interruption  of  traffic,  and  in  so  short  a  time  and 
with  such  a  minimum  amount  of  delay  and  inconvenience,  that  of 
itself  it  constitutes  a  most  remarkable  piece  of  engineering.  That 
Mr.  Starrett's  achievements  are  appreciated  by  his  friends  and  as- 
sociates was  amply  proved  by  the  speeches  of  the  evening. 

Jacob  Wendell,  Jr.,  acted  as  toastmaster,  and  it  is  needless  to 
say,  carried  out  the  part  in  his  own  inimitable  way.  In  referring 
to  Mr.  Starrett,  he  said  in  part:  "We  all  know  the  gen- 
tleman in  whose  honor  we  are  gathered  together  this 
evening.  His  name  and  his  work  need  no  comment 
from  me,  for  they  speak  for  themselves.  The  recent  mar- 
velous change  of  motive  power  on  Broadway  from  cable  to  elec- 
tricity, and  its  accomplishment  in  such  an  incredibly  short  space  of 
time,  was  planned  to  its  smallest  detail,  and  carried  out  by  the 
master  hand  on  my  right.  In  this  connection  I  would  add,  and  I 
am  sure  that  Mr.  Starrett  will  agree  with  me,  that  he  was  assisted 
by  as  able,  as  skilful  and  as  efficient  a  corps  of  assistants  as  could 
be  gotten  together  anywhere.  It  has  usually  been  the  custom  for 
the  Metropolitan  boys,  if  I  may  so  call  them,  to  give  a  dinner  of 
this  nature  only  when  a  superior  officer  is  leaving  the  employ  of 
the  company.  But  they  considered  that  this  was  an  occasion  when 
that  unwritten  rule  might  be  transgressed,  and  they  decided  that, 
if  only  for  his  remarkable  achievement  which  I  just  mentioned — 
but,  really,  I  may  ^dd,  fpr  the  love  and  respect  which  they  bore 
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liim — Mr.  Starrett  deserved  a  dinner,  and  a  hearty  'God  speed' 
on  the  journey  he  is  about  to  undertake." 

The  presentation  speech  of  the  loving  cup  was  made  by  F.  F. 
Ogston,  of  the  Metropolitan  Street  Railway  Company,  and  was 
accepted  by  Mr.  Starrett  in  a  brief,  but  well-chosen,  speech,  in 
which  he  expressed  his  appreciation  of  the  gift,  and  the  compli- 
mentary remarks  which  had  been  made  to  him,  as  well  as  the 
pleasure  he  experienced  in  meeting  again  his  friends  in  such  a 
pleasant  way  on  the  eve  of  his  departure  for  Europe.  Among 
others  who  responded  to  toasts  were :  Edwin  A.  Moore,  of  the 
Pennsylvania  Iron  Works  Company;  H.  F.  DePuy,  of  the  Babcock 
&  Wilcox  Company ;  Colonel  L.  R.  Greene,  of  the  Walworth  Manu- 
facturing Company ;  A.  Carr,  assistant  engineer  of  the  Rapid 
Transit  Commission ;  A.  E.  Bebey,  of  the  Pennsylvania  Steel  Com- 
pany; Colonel  J.  J.  Quinlan,  and  James  H.  McGraw. 

Telegrams  and  letters  of  regret  were  also  received  from  Senator 
F.  E.  Huntress,  of  Boston  ;  D.  F.  Lewis,  formerly  president  of  the 
Brooklyn  City  Railway  Company;  Major  H.  C.  Evans,  of  the 
Lorain  Steel  Company ;  F.  S.  Pearson,  engineer  of  the  Metropolitan 
Street  Railway  Company,  and  R.  H.  Beach,  of  the  General  Electric 
Company. 

The  arrangements  for  the  dinner  were  in  charge  of  a  committee 
of  the  engineering  department,  headed  by  W.  P.  Plummer,  and 
were  very  ably  handled.  The  menus  were  designed  expressly  for 
the  dinner,  and  were  decorated  with  drawings  of  a  power  station 
and  other  parts  of  an  electric  railway  equipment.  Punch  was  served 
in  miniature  cars,  and  the  different  guests  took  away  souvenirs  in 
the  form  of  clocks  in  leather  cases.  Music  was  discoursed  during 
the  banquet  by  the  Neapolitan  Orchestra  and  Gypsy  Band,  and 
when  the  party  broke  up,  it  was  with  the  feeling  that  a  very  pleas- 
ant evening  had  been  passed,  and  pleasure  that  an  opportunity  had 
been  given  to  all  to  contribute  their  testimony  of  esteem  to  the 
honored  guest  of  the  evening. 

—  

All  Labor  Troubles  Settled  in  New  Orleans 


The  labor  agitation  which  has  been  in  progress  during  the  last 
few  weeks  on  New  Orleans  street  railway  systems  has  finally 
been  settled  in  the  form  of  a  compromise.  The  four  principal 
companies  in  New  Orleans,  the  New  Orleans  City,  the  New 
Orleans  &  Carrollton,  the  Orleans  and  the  St.  Charles  were  af- 
fected. In  the  negotiations  the  first  three  companies  acted  in 
general  together,  while  the  last  mentioned  carried  on  its  dealings 
directly  with  its  own  employees.  The  basis  of  settlement  was 
practically  the  same,  however,  in  each  case. 

The  men  originally  demanded  20  cents  an  hour,  and  the  com- 
panies' final  answer  was  an  offer  of  18  cents  an  hour.  This  was 
the  principal  point  of  difference,  and,  as  stated,  the  companies' 
offer  was  finally  accepted  unanimously  by  the  men,  largely  through 
the  advice  of  Mayor  Capdeville,  who,  throughout,  manifested  the 
most  earnest  desire  to  secure  an  amicable  settlement.  The  other 
main  points  of  difference  were  that  the  men  insisted  that  ten  hours 
should  constitute  a  day's  work  and  that  the  schedule  be  so  ar- 
ranged that  a  day's  work  might  be  accomplished  within  eleven 
consecutive  hours.  The  companies  conceded  the  ten-hour  day, 
but  placed  a  maximum  limit  of  fourteen  hours  in  which  it  should 
be  performed.  This  also  was  finally  accepted  by  the  men.  Both 
parties  to  the  controversy  are  to  be  complimented  on  the  com- 
mendable spirit  of  fairness  which  actuated  them  in  all  their  deal- 
ings. 

 ♦♦♦  

American  Street  Railway  Managers  Abroad 


According  to  the  European  correspondent  of  the  New  York 
World,  Americans  are  invading  the  city  transportation  field  with 
the  same  success  as  other  branches  of  industry.  He  cites  as  an 
example  a  street  railway  company  in  Paris,  which  about  six 
months  ago  imported  as  manager,  at  a  big  salary,  an  American 
named  McDonald,  a  native  of  Buffalo,  but  for  several  years  man- 
ager of  Montreal  lines.  McDonald  at  once  discharged  a  lot  of 
antiquated  functionaries,  introduced  Yankee  speed  and  simplicity 
and  imported  three  other  Americans,  to  whom,  respectively,  he 
gave  charge  of  the  power  house,  the  car  house  and  the  traffic. 
Since  then,  instead  of  a  car  every  ten  minutes,  there  has  been  one 
every  two  minutes — something  unheard  of  previously  in  Paris. 
He  doubled  the  speed  and  reduced  the  number  of  employees  15 
per  cent.  The  line  is  now  always  ready  to  move  the  biggest 
crowds.  The  patronage  has  tripled  in  six  months  and  the  line  is 
on  a  paying  basis  and  the  shares  have  gone  up  one-third. 

McDonald's  ways  were  at  first  regarded  as  crazy  and  ruinous, 
but  at  a  recent  stockholders'  meeting  three  more  lines  decided  to 
engage  American  expert  managers, 


Consolidation  in  New  Orleans 


The  deal  by  which  the  New  Orleans  &  Carrollton  Railroad 
Company's  directors  and  stockholders  are  to  be  placed  in  posses- 
sion of  the  property  of  the  Edison  Electric  Company,  of  New 
Orleans,  as  well  as-  that  of  the  Merchants'  Electric  Light  Com- 
pany, of  the  same  city,  has  been  practically  completed,  is  ;'.ll  but 
an  accomplished  fact. 

Following  are  the  conditions  of  agreement  as  submitted  to  the 
stockholders: 

COPY  OF  RESOLUTIONS  PASSED  BY  BOARD  OF  DIRECTORS  OF 
THE  NEW  ORLEANS  &  CARROLLTON  RAILROAD  COMPANY, 
JULY  1,  1901. 

Whereas,  it  has  been  proposed  to  the  Board  of  Directors  of  the  New  Orleans 
&  Carrollton  Railroad  Company  that  a  .sale  of  the  property,  franchises  and 
assets  of  the  said  company  shall  be  made  in  connection  with  a  sale  of  the 
property,  franchises  and  assets  of  the  Edison  Electric  Company  and  the  Mer- 
chants' Electric  Light  Company,  in  order  that  the  business  heretofore  done  by 
said  three  corporations  may  be  hereafter  conducted  by  one  corporation,  the 
sale  of  the  property,  franchises  and  assets  of  the  New  Orleans  &  Carrollton 
Railroad  Company  to  be  made  for  cash  on  the  basis  of  $120  per  share  for  the 
old  stock,  and  on  the  basis  of  $208  per  share  for  the  new  stock,  but  the  stock- 
holders to  have  the  right  to  receive  the  securities  of  the  new  company  in 
lieu  of  their  proportion  of  the  said  cash  price,  on  the  basis  of  the  following 
plan: 

All  of  the  bonds  of  the  respective  companies  shall  be  assumed  and  guaranteed 
by  the  new  company.  The  basis  of  capitalization  of  the  new  company  shall  be 
as  follows: 

Authorized  issue  5  per  cent  cumulative  preferred  stock  of  $100  each  (first 
lien  on  net  assets),  $5,000,000. 
Authorized  issue  common  stock  of  $100  each,  $2,500,000. 

Of  the  authorized  issue  of  $5,000,000  preferred  stock,  and  $2,500,000  common 
stock,  and  also  the  cash  on  hand  of  the  respective  companies,  the  following 
distributions  shall  be  made: 

Each  share  of  "old"  Carrollton  railroad  stock  shall  receive  $10  in  cash,  $200 
in  new  preferred  stock  and  $50  in  common  stock. 

Each  share  of  "new"  Carrollton  railroad  stock  shall  receive  $8  in  cash,  $200 
in  new  preferred  stock  and  $50  in  common  stock. 

Each  share  of  Edison  Electric  Company  preferred  stock  shall  receive  $90  in 
new  preferred  stock  and  $22.50  in  common  stock. 

Each  share  of  Edison  Electric  Company  common  stock  shall  receive  $60  in 
new  common  stock. 

The  stock  of  the  Merchants'  Electric  Company  does  not  participate  in  any  of 
the  securities  of  the  new  company. 

Upon  this  basis,  there  will  remain  in  the  treasury  $400,000  preferred  stock 
of  the  new  company.  This,  together  with  $100,000  cash  assets  of  the  respective 
companies,  will  give  the  new  company  $500,000  available  for  improvements  if 
required. 

Whereas,  the  Board  of  Directors  has  carefully  considered  said  plans  and 
believe  that  such  a  sale  would  bring  to  each  stockholder  of  this  company  a 
fair  and  full  price  in  cash  for  his  stock,  and,  in  lieu  of  cash,  the  opportunity 
to  invest  upon  a  favorable  basis  in  the  f ecurities  of  the  new  company.    Be  it 

Resolved,  That  a  sale  of  all  the  assets,  property,  rights  and  franchises 
of  the  New  Orleans  &  Carrollton  Railroad  Company  is  hereby  agreed  to  upon 
the  terms  and  conditions,  and  for  the  objects  and  purposes  hereinabove  set 
forth;  and  be  it  further 

Resolved,  That  a  meeting  of  the  stockholders  of  this  company  be  called, 
to  be  held  at  the  office  of  the  company,  on  Wednesday,  July  10,  1901,  at  1 
o'clock  p.  m.,  for  the  purpose  of  ratifying  and  confirming  this  action  of  the 
Board  of  Directors. 

The  following  circular  letter  has  been  addressed  to  all  stock- 
holders of  the  Carrollton  company: 

New  Orleans,  July  1,  1901. 

Dear  Sir— In  accordance  with  resolution  of  the  Board  of  Directors  of  the 
New  Orleans  &  Carrollton  Railroad  Company,  you  are  requested  to  attend  a 
meeting  of  the  stockholders  of  said  company,  to  be  held  at  its  office  in  the 
city  of  New  Orleans,  on  Wednesday,  July  10,  1901,  at  1  o'clock  p.  m.,  for  the 
purpose  of  voting  upon  the  proposition  to  ratify  and  confirm  the  action  of  the 
Board  of  Directors  in  agreeing  to  the  sale  of  the  property,  assets,  rights  and 
franchises  of  said  company.  A  copy  of  said  resolution  is  transmitted  here- 
with for  your  consideration. 

If  the  action  of  the  board  meets  with  your  approval,  and  you  elect  to  take 
the  new  securities  as  offered  in  the  plan,  please  sign  the  enclosed  agreement 
to  that  effect,  in  order  that  due  provision  may  be  made  for  you  in  the  dis- 
tribution of  the  stock  of  the  new  company.  If  you  prefer  to  receive  cash,  in 
lieu  of  said  securities,  the  same  will  be  paid  to  you  in  the  regular  course  of 
liquidation. 

Kindly  sign  and  return  the  enclosed  proxy  to  Isadore  Newman,  Sr.,  in  ordei* 
that  a  full  vote  may  be  assured.  If,  however,  you  can  make  it  convenient  to 
be  present,  we  would  be  glad  to  have  you  participate  in  the  meeting.  Yours 
respectfully,  Walter  V.  Crouch,  Secretary. 

As  a  reason  for  the  consolidation,  it  is  given  out  tliat  the  General 
Electric  Company,  large  holders  in  the  Edison  company,  grew 
tired  of  the  work  necessary  to  manage  the  Edison  Electric  Com- 
pany, and  used  this  means  of  putting  the  corporation  under  the 
management  of  Isadore  Newman,  the  controlling  spirit  of  the 
Carrollton  road  and  a  large  liolder  of  Edison  company  stock.  It 
is  considered  noteworthy  that  the  General  Electric  Company  in 
making  the  deal  accepted  Mr.  Newman's  statement  of  the  street 
railway's  condition  and  value  without  sending  an  auditor  to  verify 
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the  balances.  The  transaction,  it  is  declared,  is  the  largest  ever 
consummated  on  the  simple  say  so  of  a  financier.  The  Edison 
company,  now  part  of  the  new  corporation,  has  from  the  begin- 
ning furnished  the  power  for  one  of  the  other  traction  com- 
panies in  New  Orleans,  and  it  is  considered  that  the  present  con- 
solidation paves  the  way  for  a  general  street  railway  cotnbination 
in  New  Orleans. 


A,  L,  JUllNSl.N 


Death  of  A.  L,  Johnson 

Albert  L.  Johnson,  who  has  occupied  a  prominent  position  in 
electric  railway  construction,  died  at  his  home  in  Brooklyn,  July 
2,  from  heart  disease.  Mr.  Johnson  had  been  ill  at  home  only 
three  weeks.  Previous  to  this  time  he  was  under  the  care  of  a 
physician  for  heart  trouble,  but  the  symptoms  were  not  alarming, 
and  did  not  cause  his  family  any  worry.  Mrs.  Albert  L.  Johnson, 
her  four  children,  and  Mayor  Tom  L.  Johnson  were  present. 

The  death  of  Mr.  Johnson  will  come  as  a  surprise  to  his  friends, 
as  he  was  a  man  of  powerful  physique,  who  always  led  an  outdoor 

life  in  his  railway  work,  and 
had  never  had  any  severe  ill- 
ness. 

The  first  experience  of  Al- 
bert L.  Johnson  in  street  rail- 
way operation  was  in  Cleve- 
land, when,  with  his  brother, 
he  purchased  in  that  city  a 
short  mule  line,  with  what 
were  considered  to  be  value- 
less old  franchises.  Tom 
Johnson  led  in  the  develop- 
ment of  the  street  railway 
ventures  and  Albert  Johnson 
was  active  in  the  operating 
department. 

When  the  Johnsons  dis- 
posed of  their  Cleveland  street 
car  interests  and  took  to  other 
fields  success  seemed  to  come 
a  little  slow  to  Albert  John- 
son. A  system  from  East  Liverpool  to  Wellsville,  Ohio,  was 
built  by  him,  Sidney  Short,  C.  E.  Grover  and  Henry  Davies. 
Eight  miles  of  track  were  laid,  but  the  venture  was  not  a  success- 
ful one. 

Mr.  Johnson's  attention  was  next  devoted  to  the  street  railway 
systems  near  Allcntown.  With  Allentown  as  the  center  he  began 
the  development  of  lines  of  urban  and  interurban  trolleys,  which 
now  connect  over  sixty  villages  and  towns. 

One  of  the  most  successful  ventures  of  Albert  Johnson  was  with 
his  brother,  Tom  Johnson,  in  the  Nassau  Railroad  Company,  of 
Brooklyn.  The  first  surprise  came  when  Tom  and  Albert  John- 
son started  trolley  roads  to  Coney  Island  and  placarded  them 
with  signs,  "East  River  to  the  Ocean."  A  single  fare  of  5  cents 
was  charged,  and  the  Nassau  system  became  a  dangerous  com- 
petitor to  the  Brooklyn  Company.  When  the  plans  of  Roswell 
P.  Flower  were  formulated  for  the  consolidation  of  all  the  transit 
lines  of  Brooklyn  into  one  system  the  Johnsons  held  out  for  a 
very  large  price  for  their  road,  which  they  eventually  got.  The 
price  paid  to  the  Johnsons  for  their  personal  holdings  is  said  to 
have  been  over  $4,000,000. 

Mr.  Johnson  then  went  to  London  and  took  an  active  part  in 
the  building  of  an  underground  road  in  that  city.  The  last  project 
to  which  he  devoted  his  attention  and  energies  was  the  plan  to 
connect  Philadelphia  and  New  York  by  a  trolley  system.  This 
plan  has  been  described  in  recent  issues  of  this  paper. 

Mr.  Johnson  ofifered  to  build  a  tunnel  under  the  East  River  to 
Brooklyn  to  Flatbush  Avenue,  thence  to  South  Brooklyn  and 
under  the  Narrows  to  Staten  Island,  thence  to  New  Jersey,  and 
direct  across  that  State  to  Pennsylvania.  He  offered  to  make 
the  fare  3  cents  for  passengers  in  any  part  of  Greater  New  York, 
and  if  the  tunnel  cost  more  than  the  $8,000,000.  which  it  was  de- 
cided could  be  spent  on  the  Brooklyn  extension  of  the  rapid  transit 
tunnel,  Mr.  Johnson  offered  to  raise  the  capital  himself. 

After  a  controversy  with  the  Rapid  Transit  Commissioners, 
during  which  Mr.  Johnson  charged  that  a  present  of  many  mil- 
lions of  dollars  had  been  made  to  Contractor  John  B.  McDonald 
when  the  rapid  transit  tunnel  contract  was  signed,  it  was  decided 
not  to  accept  Mr.  Johnson's  offer.  The  statement  was  also  made 
that  if  Mr.  Johnson  wanted  to  bid  on  the  tunnel  as  planned  under 
the  East  River  to  Flatbush  and  Aflantic  Avenues,  Brooklyn,  his 
bid  would  receive  consideration. 

For  several  months  Mr.  Johnson  had  been  busy  buying  and 
consolidating  trolley  lines  between  New  York  and  Philadelphia 
to  make  a  trunk  trolley  system,  and  he  promised  a  40-cent  fare 


from  the  extremes  of  the  line.  Mr.  Johnson  also  had  his  en- 
gineers at  work  preparing  estimates  of  the  cost  of  building  the 
Brooklyn  tunnel. 

The  home  of  Mr.  Johnson  was  one  of  the  handsomest  on  the 
Shore  Road  in  Brooklyn.  The  house  overlooks  New  York  Bay 
and  the  Narrows,  and  is  of  unique  architecture.  Mr.  Johnson's 
wife  was  a  Miss  Mitchell,  of  Louisville,  Ky. 

It  is  stated  that  Mr.  Johnson's  railway  projects  will  be  taken 
over  and  followed  up  by  his  brother  and  C.  M.  Bates,  of  71  Broad- 
way, New  York. 



Eleven  Months'  Operating  Statement  of  the  Inter- 
national Traction  Company 

The  following  is  a  combined  comparative  operating  statement  of 
allied  companies  in  Buffalo,  Niagara  Falls  and  adjoining  territory 
controlled  by  the  International  Traction  Company,  for  the  eleven 
months  ending  May  31,  1899,  1900  and  1901  : 

1899  1900  I 90 I 

(jross  receipts  $2,133,139.18    $2,331,632.02  $2,698,331.65 

Operating  expenses    1,244,544.76     1,245,883.65  1,395,115.72 

Net  earnings  from  oper't'n  888,594.42  1,085,748.37  1,303,215.93 
Miscellaneous  earnings. .  .      77,626.09         72,983.97  94,664.78 

Total   earnings   966,220.51      1,158,732.34  1,397,880.71 

Fixed  charges   791,390.62       832,212.09  936,336.17 

Surplus   $174,829.89      $326,520.25  $461,544.54 

As  will  be  seen,  there  have  been  noteworthy  gains  in  gross,  net 
and  surplus.  The  figures  given  herewith,  as  will  be  seen,  cover 
practically  none  of  the  Pan-American  business  which  the  com- 
pany will  enjoy  during  1901,  as  while  the  Exposition  was  formally 
opened  on  May  20,  the  attendance  of  visitors  did  not  commence 
in  any  considerable  number  until  during  June,  and  even  during 
that  month  did  not  reach  the  proportions  which  it  undoubtedly  will 
during  the  later  months  of  the  year.  The  figures,  therefore,  can 
be  considered  in  no  other  light  than  that  of  normal  growth,  and 
with  the  increase  in  population  and  resources  which  Buffalo  is  en- 
joying, everything  points  to  a  continuous  or  greater  increase  during 
the  future. 

The  figures  as  presented  herewith  of  gross  earnings  for  eleven 
months  of  $2,698,332  would  on  a  pro  rata  basis  amount  to  $2,943,636 
for  the  full  year,  wliich  would  make  the  company  rank  among  the 
ten  largest  street  railway  companies  in  the  country  on  a  comparison 
of  gross  receipts. 



The  General  Electric  Control  of  the  British  Thomson- 
Houston  Company 

The  control  recently  secured  by  the  General  Electric  Company, 
of  the  British  Thomson-Houston  Company,  mentioned  in  our 
last  issue,  continues  to  attract  much  attention  in  England.  The 
London  Daily  Express,  which  is  just  at  hand,  gives  some  further 
particulars  of  the  deal,  from  which  the  following  additional  par- 
ticulars are  taken; 

"While  the  British  Thomson-Houston  Company  has  held  ex- 
clusive rights  in  Great  Britain  for  the  Edison,  Thomson-Houston 
;ind  other  patents  and  inventions  of  the  General  Electric  Com- 
pany, and  has  hitherto  co-operated  with  that  company,  the  finan- 
cial control  has  been  held  on  the  Continent.  The  purchase  of 
this  foreign  controlling  interest  is  considered,  therefore,  most 
satisfactory  to  the  British  shareholders,  in  bringing  the  two  com- 
panies into  closer  relations,  especiallj'  as  no  purchases  have  been 
made  from  British  shareholders. 

"Few  changes,  it  is  said,  will  be  made  in  the  personnel  of  the 
British  Thomson-Houston  Company's  staff  or  of  its  board,  which, 
Iiowever,  will  now  receive  the  direct  assistance  and  advice  of  C. 
A.  Coffin,  the  president,  and  General  Eugene  Griffin,  the  first 
vice-president,  of  the  General  Electric  Company.  W.  J.  Clark, 
the  manager  of  the  foreign  department  of  the  company,  who  was 
largely  instrumental  in  negotiating  the  deal  just  consummated,  is 
already  a  member  of  the  board,  and  will  remain  in  England  per- 
manently. This  arrangement  will  give  the  Americans  three 
directors  out  of  a  total  of  thirteen. 

"The  works  of  the  British  Thomson-Houston  Company,  which 
are  now  in  process  of  construction  at  Rugby,  will  be  rapidly 
pushed  to  completion,  and  it  is  probable  that  a  portion  of  the 
large  amount  of  material  which  the  American  company  is  now 
furnishing  from  its  works  in  the  United  States  for  the  Colonial 
trade  will  hereafter  be  produced  at  Rugby.  It  is  understood,  also, 
that  such  additional  capital  as  is  required  for  the  extension  of  the 
business  will  be  furnished  by  the  American  company. 
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Convention  of  Railroad  Commissioners 


At  the  recent  convention  of  Railroad  Commissioners  of  the 
United  States,  held  in  San  F"rancisco,  June  5,  1901,  the  Street 
Railway  Accountants'  Association  of  America  was  officially  in- 
vited to  be  present,  and  was  represented  by  a  committee  of  three. 
The  committee  consisted  of  C.  N.  Dufify,  auditor  Chicago  City 
Railway  Company,  of  Chicago;  F.  E.  Smith,  auditor  Chicago 
Union  Traction  Company,  of  Chicago,  and  H.  C.  Mackay,  comp- 
troller the  Milwaukee  Electric  Railway  &  Light  Company,  of 
Milwaukee,  Wis. 

The  business  transacted  of  importance  to  the  Street  Railway 
Accountants'  Association  of  America  was: 

First.  The  committee  on  classification  of  construction  and  op- 
erating expenses  of  electric  railways  submitted  a  report  recom- 
mending that  the  president  of  the  Association  of  Railroad  Com- 
missioners appoint  a  committee  to  formulate  a  standard  form  of 
report  that  electric  railways  are  to  use  in  making  reports  in  their 
respective  States  to  the  boards  of  Railroad  Commissioners;  this 
committee  to  co-operate  and  confer  with  a  committee  from  the 
Street  Railway  Accountants'  Association  of  America.  The  report 
was  unanimously  adopted  by  the  convention. 

Second.  A  constitution  and  by-laws  was  adopted,  the  Asso- 
ciation of  Railroad  Commissioners  never  having  had  one  before. 
This  constitution  prescribes  that  the  Street  Railway  Accountants' 
Association  of  America  and  the  American  Railway  Accounting 
Officers'  Association  shall  constitute  a  part  of  the  body  of  the 
association,  to  be  represented  on  the  floor  of  the  conventions  by 
three  members  from  each  association. 

Third.  The  next  annual  convention  of  the  Association  of  Rail- 
road Commissioners  will  be  held  at  Charleston,  S.  C,  Feb.  11, 
1902.  The  Street  Railway  Accountants'  Association  of  America 
is  expected  to  send  three  delegates  to  represent  their  association. 

The  committee  representing  the  Street  Railway  Accountants' 
Association  of  America  at  the  San  Francisco  convention  deserve 
the  thanks  of  their  association  as  well  as  of  the  street  railway 
industry  in  general  for  their  attendance  at  this  convention,  which 
occupied  several  weeks  of  their  time,  and  involved  a  trip  of  several 
thousand  miles.  The  association  is  to  be  congratulated  upon 
possessing  members  who  will  give  so  much  of  their  time  to  its 
interests,  and  who  make  such  an  excellent  representation.  The 
Accountants'  Association,  also,  as  well  as  the  members  of  the 
committee  themselves,  are  also  under  many  obligations,  officially 
and  personally,  for  the  many  kindnesses  and  courtesies  extended 
to  them.  The  journey  from  Chicago  to  San  Francisco  and  return 
was  made  by  special  train,  the  party,  including  the  ladies  and 
guests  in  attendance,  numbering  about  one  hundred  and  fifty. 

Every  comfort  and  h:xury  was  provided,  and  the  trip  of  over 
eight  thousand  miles,  occupying  twenty-five  days  in  all,  was  one 
of  continuous  pleasure.  The  party  was  royally  received  and  enter- 
tained everywhere. 

Unquestionably,  these  conventions  are  of  great  benefit  in  pro- 
moting an  acquaintance  and  a  better  feeling  between  the  railroads 
and  those  who  exercise  supervision  over  them.  This  is  true  of  the 
street  railways,  and  especially  of  those  who  make  reports  to  their 
respective  boards  of  Railroad  Commissioners. 

The  Street  Railway  Accountants'  Association  of  America  and 
the  convention  of  Railroad  Commissioners  have  certainly  been 
brought  much  closer  together  than  they  ever  were  before.  The 
accountants'  classification  of  accounts  having  been  officially 
adopted  by  the  Railroad  Commissioners  at  a  prior  convention,  the 
next  logical  step  is  to  formulate  a  standard  form  of  report  that 
will  be  uniform  and  go  hand  in  hand  with  the  classification  of 
accounts. 

By  the  action  of  the  San  Francisco  convention,  this  is  the  work 
that  will  now  be  undertaken  by  representatives  of  the  two  asso- 
ciations, which  should  be  productive  of  great  good  to  all  interests 
involved. 

The  Association  of  Railroad  Commissioners  will  be  invited  to 
attend  the  convention  to  be  held  in  New  York  in  October. 

 *^  

Rochester  and  Buffalo  Companies  to  Pay  Franchise 
Taxes 

All  of  the  Rochester  corporations  subject  to  taxation  under  the 
Special  Franchise  Tax  law,  which  passed  two  years  ago,  have 
accepted  a  reduction  in  the  valuation  of  their  franchises  as  fixed 
by  the  State  Tax  Commission,  and  have  agreed  to  pay  at  once  the 
taxes  for  the  years  1900  and  1901,  which  aggregate  upward  of 
$T  15,000.  The  Buffalo  street  surface  railway  companies  have  also 
entered  into  such  a  stipulation,  and  it  is  expected  that  several  big 
transportation  corporations  of  New  York  City  will  do  likewise 


within  a  few  days.  It  is  understood  that  this  action  does  not  bar 
the  companies  from  recovering  taxes  paid  in  the  event  that  the 
Franchise  Tax  law  is  declared  unconstitutional  by  the  Court  of 
Appeals,  as  a  result  of  the  litigation  now  being  pressed  before 
Judge  Earl  as  referee,  by  the  New  York  City  traction  and  lighting 
<■  ompanies.  This  action  permits  the  corporations  to  pay  each 
year's  taxes  out  of  each  year's  earnings,  rather  than  the  accumu- 
lated taxes  of  two  or  three  years  after  the  Court  of  Appeals  has 
decided  whether  the  law  is  constitutional,  if  this  decision  is 
reached,  provided  the  question  is  not  carried  to  the  United  States 
Supreme  Court. 

By  a  final  order  of  the  State  Supreme  Court  justice  in  certiorari 
proceedings  to  review  the  assessments  made  by  the  State  Tax 
Commission,  reductions  have  been  made  in  the  different  assess- 
ments, as  follows: 

Rochester  Railway  Company,  assessment  for  1900  reduced  from 
$2,057,000  to  $1,234,200,  and  for  1901  from  $1,950,431  to  $1,560,344, 
tax  to  be  paid  for  both  years,  $60,000. 

Buffalo  Traction  Company,  assessments  reduced  for  1901  from 
$463,580  to  $324,506. 

Buffalo  Railway  Company,  assessment  reduced  for  1901  from 
$3,378,290  to  $2,364,803. 

Crosstown  Railway  Company,  of  Buffalo,  assessment  reduced 
for  1901  from  $1,824,675  to  $1,277,272. 

In  the  proceedings  before  Judge  Earl  the  New  York  City  cor- 
porations claimed  that,  as  special  franchises  are  to  be  assessed  as 
real  estate,  the  State  Tax  Commissioners  should  not,  as  they  had 
done,  assess  them  at  full  value,  but  should  adopt  the  percentage 
of  assessment  in  vogue  in  the  different  localities.  The  State 
authorities  have  followed  this  plan  in  making  the  settlements 
referred  to,  admitting  the  justice  of  the  contention  thus  made  by 
the  corporations. 

Therefore,  the  reductions  in  the  valuations  noted  above  are 
mainly  due  to  the  special  franchises  being  assessed  according  to 
the  percentages  of  full  value  in  vogue  in  assessing  other  real  estate 
in  the  respective  localities. 

Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JUNE  25,  1901 

677,016.  Railway  Car  Truck;  G.  J.  Capewell,  Hartford,  Conn. 
App.  filed  Feb.  20,  igoo.  A  car  truck  having  pairs  of  flanged 
traction  wheels  of  common  gage,  boxes  mounted  on  the  axles 
of  the  traction  wheels,  a  frame  supported  by  the  boxes,  and  an 
outwardly  facing  horizontally  arranged  guiding  wheel  yieldingly 
supported  on  each  side  near  each  end  of  the  frame. 


PATENT  NO.  667,168 

677,026.  Electric  Brake;  F.  W.  Garrett,  Johnstown,  Pa.  App. 
filed  Oct.  24,  1900.  The  braking  members  are  applied  directly 
to  the  shaft  of  the  motors,  the  brake  magnets  being  provided 
with  coils  for  destroying  the  residual  magnetism. 

677,042.  Car  Truck;  W.  E.  Prindle,  Johnstown,  Pa.  App. 
filed  Oct.  24,  1900.  The  side  bars  of  the  truck  extend  some  dis- 
tance beyond  the  wheel  base  at  each  end,  and  support  springs  by 
v/hich  a  long  spring  base  is  obtained  without  lengthening  the 
wheel  base. 

677,069.  Car  Fender;  F.  E.  Dow,  Frcdricton,  Canada.  App. 
hied  Feb.  4,  1901.  Structural  details  of  a  fender  having  a  pilot 
frame  and  latch  operating  devices  to  move  the  parts  of  the  fender 
from  a  normal  to  a  working  position  when  desired  by  the  motor- 
man. 

677,120.  Wheel;  G.  W.  Cross,  Carbondale,  Pa.  App.  filed 
April  25,  ]8</).  The  web  of  Ihe  wheel  is  provided  with  a  central 
llange  and  a  rim  fiange,  about  which  the  hub  and  rim  are  re- 
si)ectively  cast. 

677,168.    Cleaning  Device;  J.  Berley,  Gloversville,  N.  Y.  App. 
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PATENT  NO.  177,195 


filed  Feb.  25,  1901.    A  cleaning  wheel  having  short  chain  sections 
attached  to  its  periphery,  which  break  up  the  ice  on  the  rail. 

677,195.  Car  Seat;  C.  W. 
H.  Frederick,  Melrose.  Mass. 
App.  filed  Jan.  12,  1901. 
Doubled-seated  revolving 
chairs,  having  a  sprocket 
chain  connecting  the  seats 
to  cause  them  to  revolve  in 
unison. 

677,293.  Convertible  Open 
and  Closed  Car;  H.  Frost, 
Cohoes,  N.  Y.  App.  filed 
March  23,  1899-  When  it 
is  to  be  used  as  an  open  car 
the  seats,  as  well  as  the 
backs  of  the  seats,  may  be 
extended  to  make  continu- 
ous seats  and  backs  from 
side  to  side  of  the  car,  and 
when  the  car  is  to  be  used  as  a  closed  car  these  extensions  may  be 
slid  out  of  vievv'  so  as  to  leave  an  aisle  from  end  to  end  of  the  car 
through  the  center. 

UNITED  STATES  PATENTS  ISSUED  JULY  2,  1901 
677,456.    Railway;  G.  Larson,  Bothell,  Washington.    App.  filed 
Jan.  5,  1901.    A  slot  cover  is  lifted  by  a  plow  immediately  pre- 
ceding the  contact  shoe. 

677,463.  Frog  for  Use  in  Connection  with  Overhead  Con- 
ductors of  Electrical  Tramways  or  Railways;  H.  G.  Nicolson, 
Bellevue,  Ireland.  App.  filed  April  12,  1901.  The  trolley  pole 
or  an  attachment  thereon  strikes  the  frog  and  moves  it  just  before 
the  wheel  reaches  the  switch. 

677,523.  Car  Fender;  S.  Lind,  Davenport,  la.  App.  filed  Jan. 
18,  1901.  The  fender  is  a  horizontal  wheel  intended  to  throw 
the  obstruction  to  one  side. 

677,532.  Yielding  Automatic  Adjustable  Car  Fender;  S.  W. 
Alexander,  Los  Angeles,  Cal.    App.  filed  Sept.  6,  1899.  Details. 

677,554.  Sand  Box  for  Cars;  A.  L.  Bacon,  Franklin,  Mass. 
App.  filed  Oct.  27,  1900.  The  valves  of  the  sand  duct  are  con- 
trolled by  electromagnets. 

677,618.  Switch-Throwing  Device;  A.  A.  Baker  and  F.  E.  Hef- 
fernan,  Pittsburgh,  Pa.  App.  filed  April  16,  1901.  A  rod  is  to 
be  projected  from  the  car  through  a  slot  to  engage  a  lever  for 
throwing  the  switch  point. 

677,696.  Railway  Track  Cleaner;  M.  Power,  Toronto,  Canada. 
App.  filed  Nov.  19,  1900.  Detail  improvements  on  the  construc- 
tion shown  in  patent  No.  556,612. 

677,741.  Means  for  Supporting  and  Manipulating  Contact 
Shoes  or  Electrically  Propelled  Railway  Cars;  H.  C.  Hastings 
and  L.  E.  Walkins,  Springfield,  Mass.  App.  filed  Feb.  21,  1901. 
The  shoe,  which  makes  contact  with  the  imder  side  of  a  third  rail, 
is  fitted  with  devices  whereby  it  can  be  first  withdrawn  horizon- 
tally from  the  rail  and  then  folded  vertically. 

677,778.  Electric  Switch  Railway;  A.  J.  Hatfield,  Newark,  N.  J. 
App.  filed  June  20,  1900.  In  addition  to  the  main  magnet  for 
throwing  the  switch,  a  second  magnet  is  used  for  locking  the 
switch  in  either  position. 

677,827.  Switch-Operating  Device;  D.  N.  Weathers  and  W.  S. 
Stevenson,  Marengo,  Ind.  App.  filed  Aug.  18,  1900.  A  vertical 
staf¥  on  the  car  has  a  crank  at  its  lower  end  adapted  to  engage 
with  cams  for  throwing  the  switch  in  one  direction  or  the  other, 
depending  upon  the  position  of  the  crank. 

677.833.  Device  for  Applying  Sand  to  Railway  Rails;  E.  F. 
De  Witt,  Lansingburg,  N.  Y.  App.  filed  Dec.  30,  1899.  An 
agitating  device  is  operated  simultaneously  with  the  valve. 




PERSONAL  MENTION 


MR.  JOHN  K.  FRYE.  purchasing  agent  for  the  Lorain  Steel 
Company,  of  Lorain,  and  a  prominent  figure  in  the  steel  and  steel 
rail  industry,  has  resigned  to  enter  the  firm  of  Banning,  Cooper 
&  Company,  of  Pittsburgh,  brokers  and  dealers  in  iron  and  steel. 

MR.  W.  H.  ABBOTT,  late  of  the  Stanley  Electric  Company, 
of  Pittsburgh,  has  been  engaged  by  the  Pomeroy-Mandelbaum 
syndicate  as  consulting  engineer  for  all  its  properties.  Mr.  Ab- 
bott win  devote  his  entire  time  to  the  elucidation  of  questions  of 
power,  construction  and  operation. 

MR.  JAMES  ELLIS,  of  Lowell,  has  been  appointed  assistant 
superintendent  of  the  Nashua  division  of  the  Lowell,  Lawrence  & 
Haverhill  Street  Railway,  of  Lowell,  Mass.    Mr.  Thomas  C.  Lees 


W.  B.  TARKINGTON 


who  was  formerly  superintendent  of  the  Nashua  division,  is  now 
superintendent  of  the  Lowell  division  of  the  company. 

MR.  W.  B.  TARKINGTON,  who  was  recently  appointed  general 
superintendent  of  the  Omaha  &  Council  BlufYs  Railway  &  Bridge 
Company,  began  his  railroad  career  in  the  mechanical  department 
of  the  Chicago  &  Northwestern  Railway.  He  served  a  machinist's 
apprenticeship,  and  was  later  promoted  to  division  master  mechanic 
on  the  Iowa  division  ;  at  that  time  he  was  the  youngest  official  in 
the  mechanical  department  of  the  road.    In  1888,  the  Omaha  & 

Counc.l  Bluffs  Railway  &  Bridge 
Company  was  formed  to  con- 
struct an  electric  line  between 
Omaha  and  Council  BlufYs  and 
a  high  steel  bridge  over  the 
Missouri  River;  it  was  the  first 
large  electric  railway  built  by 
the  Thomson-Houston  Com- 
pany and  attracted  much  atten- 
tion. Shortly  after  the  organ- 
ization of  this  company  Mr. 
Tarkington  began  his  service 
with  it  as  chief  engineer,  and  in 
a  short  time  he  was  promoted 
to  master  mechanic,  having  en- 
tire charge  of  power  plants  and 
shops.  While  serving  in  this 
capacity  a  modern  power  station 
was  erected  under  his  super- 
vision, and  the  rolling  stock  was 
entirely  rebuilt  and  equipped  with  improved  machinery.  Through 
all  the  changes  and  development  of  the  property  to  its  present 
proportions,  Mr.  Tarkington  has  acquired  an  extended  shop  and 
railway  experience.  His  work  has  frequently  been  referred  to  in 
these  columns,  and  has  been  marked  by  great  originality  and  a 
broad  knowledge  of  mechanical  principles.  His  adavncement  has 
been  continuous  and  has  been  due,  more  than  anything  else,  to 
his  indefatigable  energy  and  loyalty  to  the  interests  of  his  em- 
ployers, and  he  lias  established  a  reputation  as  a  most  assiduous 
worker. 

THE  ANNOUNCEMENT  was  made  June  20  of  the  appoint- 
ment on  July  I  of  Mr.  D.  W.  Cooke  as  general  passenger  agent  of  the 
Erie  Railroad  Company,  vice  Mr.  D.  I.  Roberts,  resigned.  Although 
a  comparatively  young  man,  Mr.  Cooke  has  had  a  wide  railroad 

experience,  and  is  recognized  as 
being  among  the  ablest  general 
passenger  agents  in  the  country, 
and  the  Erie  Railroad  Company 
is  to  be  congratulated  upon  se- 
curing his  services.  He  was  born 
at  Lewiston,  Niagara  County,  N. 
Y.,  Dec.  31,  1863,  but  his  parents 
moved  West  when  he  was  four 
years  old,  and  resided  in  Iowa 
until  he  went  to  work  for  the 
Chicago  &  North  Western  Rail- 
way in  the  local  freight  office  at 
Council  BlufTs  on  May  25,  1881. 
He  was  for  three  years  a  clerk 
in  the  local  freight  office  at 
Council  Bluffs  in  various  posi- 
tions, among  them  that  of 
assisting  the  cashier  and  ticket 
agent.  He  was  then  made 
chief  clerk  of  the  passenger  department  of  the  Sioux  City 
&  Pacific  and  Fremont,  Elkhorn  &  Missouri  Valley  Rail- 
roads in  Iowa  before  those  lines  were  taken  in  by  the  Chicago 
&  Northwestern  system.  Following  this  engagement  he  was  for  a 
short  time  with  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Rail- 
way in  St.  Paul,  and  then  went  to  Dallas,  Tex.,  as  rate  clerk  in  the 
ofifice  of  Mr.  B.  W.  McCullough,  who  was  at  that  time  general 
passenger  agent  of  all  of  the  Gould  lines  in  Texas,  and  which  at 
that  time  comprised  the  Texas  &  Pacific,  M.  K.  &  T.  and  I.  &  G.  N. 
lines.  After  three  years'  service  with  Mr.  McCullough  his  record 
was  so  successful  that  he  was  oiTered  an  attractive  position  with 
the  Wisconsin  Central  in  Milwaukee,  and  later  in  Chicago,  upon 
the  occasion  of  the  Northern  Pacific  lease.  His  promotions  now 
became  rapid,  being  first  with  the  Chicago  Great  Western  in  Chi- 
cago, where  he  became  assistant  general  passenger  agent,  and  in 
1896  to  the  New  York  office  of  the  Erie  Railroad.  His  recent  pro- 
motion to  that  of  general  passenger  agent  of  the  important  Erie 
system  is  a  deserved  tribute  to  his  ability,  and  is  in  line  with  the 
continuous  advancements  which  he  has  made  since  he  entered  the 
railroad  industry. 


D.  W.  COOKE 


July  13,  1901.] 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  Market 

Wall  Street,  July  10,  1901. 

The  money  market  has  become  a  problem  of  increasing  concern 
during  the  last  fortnight.  To  some  extent  the  stringency  which 
has  existed,  and  which  was  reflected  in  an  extreme  advance  of 
the  call  loan  rate  to  30  per  cent,  was  due  to  the  tie-up  of  capital 
over  the  first  of  July  corporation  settlements.  The  banks  are 
always  impelled  to  keep  a  larger  amount  of  funds  on  hand  over 
this  period  than  they  usually  do,  in  order  to  meet  the  demands 
of  their  depositors.  But  this  is  obviously  only  one  phase  of  the 
situation  which,  for  other  reasons,  has  been  rendered  embarrass- 
ing for  the  present,  and  uncertain  for  the  future.  Loans  are  now 
extended  to  about  the  largest  volume  they  have  ever  been  in  the 
history  of  the  New  York  banks.  They  are  $87,000,000  greater  than 
at  the  corresponding  date  a  year  ago,  and  $96,000,000  greater  than 
two  years  ago,  when,  it  will  be  remembered,  an  acute  stringency 
developed  in  the  money  market  during  the  autumn  months.  The 
question  which  financial  authorities  are  now  pondering  is  whether 
this  enormous  loan  expansion  has  occurred  in  the  speculative 
channels  of  the  stock  market,  or  in  other  quarters,  whence  it  may 
be  withdrawn  without  causing  serious  disturbance.  Probably  the 
best  opinion  inclines  to  the  view  that  the  increase  has  represented 
principally  advances  to  syndicates  which  have  been  carrying  on 
the  combination  "deals"  among  the  railroad  and  industrial  prop- 
erties during  the  last  six  months.  The  borrowing  for  this  purpose 
is  largely  temporary,  but  the  return  of  the  capital  is  slow  and  in- 
termittent. It  should,  however,  provide  a  pretty  steady  source  of 
gain  to  the  local  bank  resources.  In  addition,  the  banks  will 
shortly  begin  to  receive  large  sums  of  gold  arriving  from  the 
Klondike,  which  are  transferred  immediately  here.  Sterling  ex- 
change is  falling,  and  it  may  go  low  enough  to  bring  gold  from 
Europe.  Then,  again,  the  interior  exchanges  should  yield  a 
favorable  balance  during  the  next  few  weeks  before  the  crop- 
moving  demands  for  currency  begin.  But  the  serious  uncertainty 
is  whether  these  various  factors  will  build  up  the  surplus  reserve 
— now  unusually  low — effectively  enough  to  allow  it  to  withstand 
the  heavy  drain  which  is  certain  to  come  in  the  autumn. 

Money  on  call  averages  about  6  per  cent.  Time  money  is 
quoted  at  4  and  4'^,  according  to  length  of  maturity. 

The  Stock  Harket 

The  doubt  as  to  what  may  develop  in  the  money  market,  the 
severe  drought  in  a  portion  of  the  corn  crop,  threatened  rate 
cutting  by  the  Western  railroads,  and  the  strike  of  sheet  steel 
and  steel  hoop  workers,  have  combined  to  give  the  stock  market 
a  different  tendency  from  what  was  expected  two  weeks  ago.  Of 
these  disturbing  factors  the  first  two  are  the  most  important.  It 
looks  now,  at  the  time  of  writing,  as  if  pressure  enough  had  been 
brought  to  bear  upon  the  traffic  managers  of  the  Atchison  and  the 
other  lines  in  the  Missouri  Valley  to  force  them  to  abandon  the 
tariff  reduction  which,  if  it  had  not  involved  a  rate  war,  would 
have  meant  at  least  a  considerable  falling  off  in  profits  for  all 
concerned.  It  also  appears  that  an  amicable  settlement  will  be 
reached  between  the  steel  magnates  and  their  men  at  the  confer- 
ence called  for  to-morrow.  The  remaining  points  of  uncertainty 
in  the  financial  situation  are  those  of  money — already  discussed 
in  the  paragraph  above — and  of  the  corn  crop.  The  excessive 
heat  and  dry  weather  have  no  doubt  done  a  great  deal  of  harm  to 
this  grain,  particularly  over  the  great  productive  area  of  Kansas. 
In  Nebraska  and  other  sections  the  condition  is  much  more  favor- 
able, and  as  yet  there  is  no  probability  of  what  could  be  termed 
a  failure  of  the  corn  harvest.  But  the  fact  that  the  greater  por- 
tion of  the  growing  territory  has  had  virtually  no  rain  for  several 
weeks  makes  the  situation,  in  the  event  of  the  drought  contin- 
uing, quite  serious.  This  and  the  possibility  of  tight  money  are 
what  exclude  at  the  moment  the  idea  of  any  pronounced  improve- 
ment on  the  Stock  Exchange.  I  liquidation  among  the  smaller 
speculators  has  been  pretty  heavy  during  the  fortnight,  and  prices 
at  times  have  broken  sharply.  But  with  the  principal  elements 
in  the  financial  situation — the  state  of  trade,  of  railroad  earnings 
and  of  the  wheat  crop — extremely  favorable,  it  is  hard  to  see  how 
the  forces  of  depression  can  act  any  more  than  temporarily. 

The  local  traction  stocks  have  followed  pretty  closely  the  course 
of  the  general  market,  and  their  decline  may  be  attributed  to  gen- 
eral, rather  than  to  special,  causes.  But  it  may  be  remarked  that 
they  have  resisted  the  downward  tendency  rather  better  than  other 
groups  of  stocks  have  done.  Brooklyn  Rapid  Transit  has  some- 
thing ahead  in  the  annual  stockh<''ders'  meeting,  and  the  report 


for  the  year,  the  anticipation  of  which  is  often  utilized  effectively 
on  the  Stock  Exchange.  The  Manhattan  statement  for  the  June 
quarter,  which  will  also  be  out  before  long,  is  expected  to  make 
an  imusually  favorable  comparison  with  the  earnings  for  the 
period  of  a  year  ago.  Nothing  of  importance  has  developed  in 
connection  with  Metropolitan,  but  the  stock,  in  common  with  the 
other  two  tractions,  gives  evidence  of  receiving  fair  speculative 
support. 

The  Curb  Market 

The  only  noteworthy  dealings  in  traction  stocks  on  the  curb 
during  the  last  fortnight  have  been  those  in  the  securities  of  the 
St.  Louis  company.  Both  common  and  preferred  reached  a  week 
ago  the  highest  prices  recorded  for  them  in  nearly  a  year,  the 
common  selling  up  to  27J4  and  the  preferred  up  to  82.  Dealings 
were  light,  averaging  only  a  few  hundred  shares  a  day.  Since 
the  beginning  of  the  current  week,  when  the  whole  curb  specula- 
tion has  been  depressed  in  sympathy  with  the  fall  on  the  Stock 
Exchange,  the  St.  Louis  specialties  have  reacted  sharply,  the  com- 
mon being  quoted  at  26  and  the  preferred  at  80!^  when  business 
ceased  yesterday.  The  bonds  have  not  shared  the  upward  ten- 
dency of  the  stocks,  remaining  stationary  between  89;^  and  90  on 
unimportant  transactions.  No  sales  of  the  other  curb  tractions 
are  reported.  Specialists  have  merely  shifted  the  bid  and  asked 
quotations  to  conform  to  the  changes  reported  in  the  various 
local  markets.  New  Orleans  Traction,  for  instance,  has  been 
changed  about  in  the  bid  price  from  24 to  27,  but  enough  margin 
has  been  kept  between  bid  and  asked  to  prevent  any  transactions. 
In  this  and  in  other  instances  the  changes  are  purely  nominal. 

Chicago 

There  have  been  no  conspicuous  changes  in  the  quotations  of 
the  Chicago  traction  securities  during  the  past  two  weeks.  Union 
Traction  has  been  the  strongest  feature  of  the  group,  with  a  gain 
of  over  a  point.  This  move  is  associated  with  the  talk  of  a  re- 
sumption of  dividends  in  the  early  future.  In  conservative 
quarters,  however,  it  is  not  thought  probable  that  such  a  step  will 
be  taken  before  the  question  of  the  company's  franchise,  which 
has  entangled  the  road  in  a  conflict  with  the  notorious  Chicago 
City  Council,  has  been  settled.  The  elevated  stocks  are  mostly 
off  from  a  fortnight  ago.  There  are  nothing  but  speculative  rea- 
sons, however,  to  account  for  the  reaction.  The  earnings  reports 
continue  excellent;  it  is  estimated  that  in  May  the  four  roads  using 
the  Union  Loop  carried  over  8,000,000  passengers  around  that 
structure,  an  average  of  230,000  daily.  New  construction  and 
suburban  extensions  are  going  on  rapidly.  The  South  Side  is 
about  to  start  laying  a  third  track,  and  will  probably  soon  extend 
its  line  to  Englewood.  Northwestern  will  before  long  have  an 
extension  to  Evanston.  There  is  some  talk  of  the  Metropolitan 
building  a  terminal  east  of  the  river,  but  it  is  hardly  probable  that 
such  a  move  will  be  attempted  right  away. 

Philadelphia 

The  adjournment  of  tlic  Pennsylvania  Legislature  has  provided 
a  stimulus  to  the  speculation  in  all  the  local  traction  stocks.  On 
the  principle  of  the  cat  being  away,  the  mice  will  play,  important 
interests  in  the  properties  who  are  able  to  influence  speculative 
conditions  have  apparently  selected  the  present  as  the  best  op- 
portunity they  have  had  for  some  time  to  create  a  more  favorable 
market  sentiment  toward  their  stocks.  As  a  result.  Union  Trac- 
tion has  risen  two  points  during  the  last  fortnight  on  fairly  large 
transactions,  Consolidated  of  Pittsburgh,  after  selling  at  21 -Ig,  was 
bid  up  sharply  to  23^^,  while  Philadelphia  Traction  and  the  active 
Iiond  issues,  like  Electric  People's  Traction  4s,  have  been  notably 
strong.  There  seems  to  be  little  doubt  that  Union  Traction  in 
its  forthcoming  annual  report  will  show  a  surplus  of  $1,000,000 
on  the  stock.  The  earnings  for  June  are  known  to  have  increased 
very  largely  over  those  of  last  year.  It  is  in  anticipation  of  the 
publication  of  the  earnings  results  that  the  recent  buying  of  the 
stock  has  chiefly  occurred.  Indianapolis  Street  Railway  did  not 
hold  its  extreme  advance  of  two  weeks  ago,  but  it  is  firm  around 
.38 — a  reaction  of  three  points  from  the  top.  The  4  per  cent  bonds 
of  the  company  are  also  off  two  points.  Sales  of  about  a  thousand 
shares  of  Rochester  Passenger  were  recorded  recently,  all  at  the 
one  price,  27. 

Iron  and  Steel 

The  iron  market  shows  no  sign  of  any  fresh  forward  movement, 
but  the  undertone  is  distinctly  strong,  with  every  evidence  of  a 
very  heavy  consumption.  Nearly  all  of  the  finished  branches, 
such  as  steel  rails,  railway  equipment  and  structural  material,  have 
booked  all  the  business  they  can  do  well  into  the  fall.    The  de- 
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mand  for  pig  iron  is  fairly  active  for  immediate  delivery,  but  it 
is  evident  that  the  consuming  interest  is  not  yet  prepared  to  stock 
up  for  the  remainder  of  the  year.  Good  judges,  however,  are  of 
the  opinion  that  the  demand  for  both  the  unfinished  and  the  fin- 
ished product  will  continue  at  its  present  maximum  throughout 
the  rest  of  the  year.  Prices  are  unchanged  on  a  basis  of  $i6  for 
Bessemer  pig,  $24  for  steel  billets  and  $28  for  steel  rails. 
Stock  Quotations 


The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 


Jan.  1,  1900 

1901 

To  Date 

Closing  Bid 

High 

Low 

June  25 

July  9 

48% 

27 

43 

411/2 

192 

b95 

181 

I851/2 

Brooklyn  R.  T  

88% 

471/8 

8II/2 

80% 

285 

206 

255 

206 

191/8 

18 

58 

59 

42 

20 

42 

40 

Columbus  (preferred)   

100 

80 

971/2 

99 

691/2 

57 

681/2 

68 

110 

1091/2 

1091/2 

Consolidated  Trac.  of  Pittsburgh  (common). 

3014 

2014 

221/2 

221/2 

Indianapolis  Street  Railway  

41 

15 

39 

38 

161/4 

6I/2 

13% 

13 

131% 

84 

125 

119% 

Massachusetts  Elec.  Cos.  (common)  

421/4 

15 

401/8 

401/2 

9G 

70 

95 

93 

Metropolitan  Elevated,  Chicago  (common).. 

371/2 

241/2 

351/2 

341/2 

Metropolitan  Elevated,  Chicago  (preferred).. 

9314 

76 

92 

91 

182 

143% 

1741/2 

170 

971/2 

971/2 

971/2 

331/2 

18% 

27 

241/2 

New  Orleans  (preferred)  

108 

90 

93 

100 

*106 

*74 

103 

101 

36 

21 

23 

23 

Northwestern  Elevated,  Chicago  (common). 

,  52 

47 

45 

Northwestern  Elevated,  Chicago  (preferred) 

.  97 

92 

91 

311/2 

12 

28 

27 

35 

I61/2 

241/2 

26 

,  119 

93 

112 

111 

20 

101/2 

20 

20 

Syracuse  (preferred)   

aSO 

25 

CO 

60 

1351/8 

451/4 

121 

122 

Twin  City,  Minneapolis  (common)  

94% 

581/2 

931/4 

92 

United  Railways,  St.  Louis  (preferred)  

82 

78% 

8O1/2 

.  911/2 

89 

89 

.  40% 

2414 

25% 

27% 

110 

107 

109 

109 

341/2 

25 

341/2 

341/2 

.  106 

89 

105 

105 

a  Asked,    b  Bid.    *  Quotation  of  new  stock. 

netals 

Copper  is  dull  and  unchanged  at  17  cents,  tin  is  quoted  at  28j/^ 
cents,  lead  at  4.>-8  cents,  and  spelter  at  3.95  cents. 



BALTIMORE,  MD.— The  directors  of  the  Baltimore,  Westminster  &  Gettys- 
burg, Center  &  Clearfield,  Montgomery,  Doylestown  &  New  Hope  and  Ambler 
&  Jenkintown  Street  Railway  Companies,  which  were  recently  incorporated 
under  the  new  railroad  act,  have  appointed  executive,  finance  and  other  com- 
mittees. The  executive  committee  of  the  Baltimore,  Westminster  &  Gettys- 
burg Company  is  composed  of  President  I.  A.  Sweigard,  e.x-officio;  Thomas  E. 
Durham,  William  H.  Bartlett  and  S.  L.  Johns.  The  committee  was  empowered 
to  proceed  with  the  immediate  construction  of  the  road,  the  necessary  funds 
being  provided.  The  Hne  will  have  a  single  track  with  necessary  turnouts. 
It  will  extend  from  Reisterstown,  Md.,  to  Westminster,  a  distance  of  12 
miles;  to  Littlestown,  Pa.,  26  miles;  to  Gettysburg,  37  miles;  to  Chambers- 
burg,  61  miles;  to  Shippensburg,  74  miles;  to  Carlisle,  96  miles;  to  Harris- 
burg,  116  miles;  to  Mount  holly,  122  miles;  to  York  Springs,  132  miles,  and 
to  New  Oxford,  144  miles.  Branch  roads  will  be  run  from  Gettysburg  to  Ber^ 
wick,  through  New  Oxford  and  Abbotstown,  a  distance  of  23  miles;  from 
Littlestown  to  York  via  Hanover,  25  miles,  and  from  Hanover  to  McSherry- 
town,  2%  miles,  making  the  total  length  of  tracks  201%  miles.  The  line  will 
later  be  extended  from  Westminster  to  Washington,  D.  C,  49  miles,  making  a 
direct  route  from  Gettysburg  to  Washington.  The  executive  committee  of  the 
Montgomery,  Doylestown  &  New  Hope  Company  consists  of  President  I.  A. 
Sweigard,  ex-officio;  S.  L.  Johns,  John  J.  McCloskey  and  T.  A.  Snyder.  The 
committee  was  empowered  to  proceed  with  the  construction  of  the  road.  It 
will  extend  from  Willow  Grove  to  New  Hope,  with  a  branch  hne  to  Plum- 
steadville  via  Doylestown,  a  distance  of  26  miles.  The  Center  &  Clearfield 
Street  Company  appointed  the  following  executive  committee:  President,  I.  A. 
Sweigard,  ex-officio;  H.  Rule,  John  J.  McCloskey  and  S.  L.  Johns.  The  right 
of  way  has  been  secured  for  the  entire  distance  and  work  will  be  begun  on  the 
road  in  thirty  days.  It  will  extend  from  Grass  Platville,  Clearfield  County,  to 
Janesville,  Centre  County,  a  distance  of  25  miles.  The  executive  committee  of 
the  Ambler  &  Jenkintown  Company  consists  of  President  I.  A.  Sweigard,  ex- 
officio;  G.  A.  Snyder,  S.  L.  Johns  and  John  J.  McCloskey.  The  road  will 
extend  from  Centre  Square,  Montgomery  County,  via  Jenkintown  to  Fox 
Chase,  a  distance  of  31  miles. 
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CHICAGO,  ILL.— Stockholders  of  the  Northwestern  Elevated  Railroad 
have  authorized  the  issue  of  $15,000,000  4  per  cent  convertible  bonds  and  an 
issue  of  $15,000,000  preferred  stock.  The  stockholders  have  also  guaranteed 
$«,(X)0,000  of  Lake  Street  Elevated  5  per  cent  debenture  bonds.  The  North- 
western bonds  run  for  ten  years  and  are  redeemable  after  Sept.  1,  1906.  The 
purchase  of  the  Union  Loop  at  125  for  the  stock  has  also  been  authorized. 
The  present  outstanding  issue  of  $5,000,000  5  per  cent  Northwestern  Elevated 
bonds  is  to  be  refunded  into  4  per  cent. 

LEXINGTON,  MASS.— The  Railroad  Commissioners  have  approved  an 
issue  of  $100,000  new  stock  by  the  Lexington  &  Boston  Street  Railway  Com- 
pany, for  reduction  of  floating  debt  and  extensions.  It  has  also  approved  an 
issue  of  $100,000  twenty-year  5  per  cent  bonds  by  the  same  road  for  funding 
floating  indebtedness. 

MILFORD,  MASS. — The  Railroad  Commissioners  have  approved  an  issue 
of  $50,000  5  per  cent  twenty-year  bonds  by  the  Milford,  Attleboro  &  Woon- 
socket  Street  Railway  Company,  for  funding  floating  indebtedness. 

ST.  LOUIS,  MO.— A  call  has  been  issued  for  the  outstanding  $791,000  con- 
solidated mortgage  bonds  of  the  Union  Depot  Railway  Company,  one  of  the 
constituent  companies  of  the  United  Railways  Company,  which  is  now 
operated  by  the  St.  Louis  Transit  Company.  These  bonds  are  6  per  cent 
ten  and  twenty-year  bonds  and  were  issued  in  1890.  They  have  been  quoted 
at  from  100%  to  101%.  The  books  of  the  United  Railways  Company  closed  on 
July  1  and  will  open  July  10,  as  the  regular  quarterly  dividend  of  1V4  per  cent 
will  be  paid  then  on  the  preferred  stock. 

CONCORD,  N.  H. — The  Concord  Street  Railway  has  passed  into  the  con- 
trol of  the  directors  of  the  Boston  &  Maine  and  Concord  &  Montreal  Rail- 
roads. The  main  line  of  the  road,  which  will  connect  with  the  new  branch  of 
the  Concord  &  Montreal  Road,  extends  from  the  south  end  of  Concord  City 
to  Penacook,  a  distance  of  8  miles. 

JERSEY  CITY,  N.  J. — The  directors  of  the  Consolidated  Traction  Com- 
pany have  announced  a  regular  semi-annual  dividend  of  1  per  cent,  payable 
July  15.  The  dividend  will  be  paid  with  the  money  received  from  the  North 
Jersey  Street  Railway  Company  as  rental  payment  under  the  terms  by  which 
the  North  Jersey  leased  the  Consolidated  Traction  Company. 

BALLSTON  SPA,  N.  Y.— The  State  Board  of  Railroad  Commissioners 
have  granted  authority  to  the  Ballston  Terminal  Railroad  Company  to  in- 
crease its  capital  from  $300,000  to  $1,500,000  and  to  issue  a  mortgage  for 
$1,200,000.  The  company  contemplates  the  construction  of  20  miles  of  new 
road. 

ONEONTA,  N.  Y.— The  Oneonta,  Cooperstown  &  Richfield  Springs  Elec 
trie  Railway  Company  has  been  granted  permission  to  increase  its  capital 
stock  from  $750,000  to  $1,000,000. 

KINGSTON,  N.  Y.— The  Kingston  City  Railroad  Company  and  the 
Colonial  City  Traction  Company  have  been  consolidated  as  the  Kingston 
Consolidated  Railroad  Company.  The  officers  of  the  new  company  are: 
C.  M.  Preston,  president;  A.  J.  Phillips,  secretary;  W.  B.  Taylor,  general 
manager  and  purchasing  agent;  G.  B.  TeBow,  auditor.  The  office  is  at  320 
Broadway,  Kingston. 

NEWBURGH,  N.  Y.— F.  H.  Pouch,  A.  B.  Pouch  and  J.  B.  Kilsheimer 
have  been  appointed  as  a  reorganization  committee  for  buying  the  property 
and  franchises  of  the  Newburgh  Electric  Railway  Company,  subject  to  the 
first  mortgage  bonds,  when  same  are  sold  at  auction  under  the  second 

mortgage.  The  above  committee  agrees  to  organize  the  new  company  with 
capital  as  follows: 

First  mortgage  bonds   $425,000 

Preferred  stock  (non-accumulative)   175,000 

Common  stock    150,000 

In  consideration  of  the  first  mortgage  bondholders  allowing  their  bonds  to 
be  stamped  5  per  cent,  instead  of  6  per  cent  bonds,  the  reorganization  com- 
mittee will  issue  to  holders  of  $1,000  bonds  $200  of  preferred  stock;  second 
mortgage  bondholders  will  receive  preferred  stock  at  par;  debenture  bond- 
holders will  receive  common  stock  at  par;  certificate  of  indebtedness  holders 
will  receive  common  stock  at  par,  and  holders  of  common  stock  will  receive 
common  stock  at  50.  The  committee  also  agrees  that  no  dividends  shall 
be  paid  on  either  class  of  stock  for  three  years,  but  that  all  earnings 
over  and  above  operating  expenses  and  fixed  charges  shall  be  used  on 
additions  and  betterments  to  the  road.  For  the  faithful  performance  of 
their  agreement,  the  committee  has  executed  a  bond  of  $50,000  with  W.  H. 
Pouch  and  E.  D.  Pouch  as  securities,  with  the  Hamilton  Trust  Company, 
of  Brooklyn,  where  bondholders  agreeing  to  plan  of  reorganization  are  to 
deposit  their  bonds  and  receive  stock.  The  above  plan  is  not  operative 
unless  80  per  cent  of  the  first  mortgage  bondholders  deposit  their  bonds  with 
the  Hamilton  Trust  Company  before  Aug.  15,  1901. 

WILMINGTON,  N.  C. — A.  B.  Skelding,  general  manager  and  purchasing 
agent  of  the  Wilmington  Street  Railway  Company,  has  been  appointed  re- 
ceiver of  that  company,  on  application  made  by  the  Morton  Trust  Company, 
of  New  York.  The  petition  was  made  to  foreclose  the  $150,000  mortgage  on 
the  property,  and  a  decree  of  sale  has  been  granted. 

MIDDLETOWN,  OHIO.— The  reported  sale  of  the  Cincinnati,  Hamilton 
&  Dayton  Traction  Company's  line  to  the  Dayton,  Germantown  &  Hamilton 
Traction  Company  is  confirmed  by  the  officials  of  the  former  company.  It  is 
denied,  however,  that  the  Woodsdale  line  is  to  be  included  in  the  deal. 

CINCINNATI,  OHIO.— The  directors  of  the  Cincinnati,  Newport  &  Cov- 
ington Railway  Company  have  voted  to  accept  the  report  of  the  executive 
committee  of  the  company  rejecting  the  proposition  of  the  Cincinnati  Traction 
Company  to  lease  the  property.  It  has  developed  that  Senator  Foraker,  who 
held  a  large  block  of  Cincinnati,  Newport  &  Covington  stock,  has  disposed 
of  this  to  interests  already  identified  with  the  Cincinnati,  Newport  &  Coving- 
ton. 
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CLEVELAND,  OHIO.— It  is  anticipated  that  within  another  year  the 
street  railroad  interests  controlled  by  the  Everett-Moore  syndicate  will  have 
an  earning  capacity  of  $1,000,000  per  month.  At  the  present  time  the  earnings 
of  the  lines  controlled  by  the  syndicate  are  in  the  neighborhood  of  $750,0UU 
every  thirty  days.  As  compared  with  its  earnings  of  a  year  ago,  the  syndicate 
shows  an  increase  of  $62,803.31.  The  total  earnings  of  the  Detroit  United 
Railway  Company,  Toledo  Traction  Company,  Cleveland  Electric  Railway 
Company,  Northern  Ohio  Traction  Company,  Cleveland,  Painesville  &  East- 
ern Company,  Cleveland  &  Chagrin  Falls  Company  and  Sandusky  &  Inter- 
urban  Company  were  $501,672.90.  Of  the  half  million  dollars,  the  Detroit 
United  contributed  $246,143;  the  Toledo  Traction  Company  $85,158.25;  the 
Toledo  Lighting  Company  $25,000,  and  the  Cleveland  Electric  Railway  Com- 
pany $198,000. 

LANCASTER,  PA. — The  Conestoga  Traction  Company,  Lancaster  Gas 
Light  &  Fuel  Company  and  Edison  Electric  Illuminating  Company  have 
passed  into  the  possession  of  the  Lancaster  County  Railway  &  Light  Com- 
pany. The  power  plants  of  the  absorbed  companies  will  be  centralized,  and 
$250,000,  it  is  said,  will  be  spent  in  improvements.  A  $1,000,000  mortgage 
has  been  filed  by  the  new  company  for  the  issuance  of  collateral  trust  bonds, 
$500,000  to  be  issued  at  once. 

PHILADELPHIA,  PA.— The  receipts  of  the  Union  Traction  Company  for 
June,  1901,  are  said  to  have  increased  $50,000  over  June,  1900. 

WILKESBARRE,  PA.— Pemberton  &  McAdoo,  of  New  York,  are  offering 

$1,400,000  of  the  Wilkesbarre  &  Hazleton  (Electric)  Railway  Company's 
$2,500,000  first  collateral  trust  mortgage  fifty-year  5  per  cent  gold  bonds, 
dated  May  15,  1901;  due  May  15,  1951;  interest  May  and  Nov.  15.  Coupon 
bonds,  $1,000  each,  with  provision  for  registration.  Guaranty  Trust  Com- 
pany, of  New  York,  trustee.  This  electric  company  is  a  New  Jersey  corpo- 
ration, with  $2,700,000  of  authorized  capital  stock,  of  which  $200,000  is  6  per 
cent  non-cumulative  preferred,  this  last  having  been  issued  in  exchange  for 
$700,000  of  the  $1,000,000  capital  stock  of  the  Lehigh  Traction  Company,  of 
Hazleton,  Pa.  Of  the  new  company's  authorized  issue  of  $2,500,000  first  col- 
lateral trust  mortgage  gold  5s,  there  are  reserved  for  purchase  of  Lehigh 
Traction  5s  $600,000;  reserved  and  in  hands  of  trustee  for  acquisition  of 
additional  property  and  for  other  corporate  purposes,  $500,000;  present  issue, 
$1,400,000.  The  proceeds  of  the  $1,400,000  of  bonds  now  offered  will  be  used 
to  complete  the  extension  from  Hazleton  to  Wilkesbarre  (28  miles)  and  to 
equip  the  same  and  to  construct  a  modern  power  house  and  for  the  purchase 
of  the  $140,000  debt  certificates  of  the  Lehigh  Traction  Company.  Further 
information  is  furnished  as  follows:  The  $1,400,000  bonds  offered  are  secured 
by  the  deposit  with  the  trustee  (the  Guaranty  Trust  Company,  of  New  York) 
of  $1,500,000  of  the  first  mortgage  bonds  and  $1,500,000  (the  total  issue)  of  the 
stock  of  the  Wilkesbarre  &  Hazleton  Railway  Company,  of  Pennsylvania, 
thus  making,  to  all  intents  and  purposes,  these  bonds  an  absolutely  first 
mortgage,  with  additional  security,  consisting  of  the  following:  $140,000 
(being  the  entire  issue)  of  the  5  per  cent  certificates  of  indebtedness  and 
$700,000  (being  70  per  cent)  of  the  outstanding  capital  stock  of  the  Lehigh 
Traction  Company,  of  Hazleton,  Pa.  The  net  earnings  of  the  Lehigh  Traction 
Company  for  the  past  year  are  stated  by  the  officers  to  have  exceeded  $27,000, 
or  more  than  33  per  cent  of  the  total  fixed  charges  on  the  bonds  here  offered. 
The  lines  of  the  Lehigh  Company  aggregate  22  miles  of  well-built,  electrically 
equipped  road,  and  cover  the  city  of  Hazleton  and  the  numerous  surrounding 
mining  towns,  with  a  combined  population  of  95,000.  The  Wilkesbarre  & 
Hazleton  Railway  Company,  whose  entire  capital  stock  and  bond  issue  are 
deposited  as  security  for  the  bonds  above  described,  owns  the  franchises  and 
private  right  of  way  for  an  extension  of  28  miles  from  Hazleton  to  Wilkes- 
barre, and  has  acquired  by  lease,  on  advantageous  terms,  the  right  to  operate 
its  cars  over  the  tracks  and  to  use  the  terminals  of  the  Wilkesbarre  &  Wy- 
oming Valley  Traction  Company,  thus  giving  it  terminal  facilities  in  the 
city  of  Wilkesbarre  and  connection  with  the  electric  lines  between  Wilkes- 
barre and  Scranton  and  intermediate  towns.  The  population  of  Wilkesbarre 
and  the  towns  served  by  the  Wilkesbarre  &  Wyoming  Valley  Traction  Com- 
pany is  about  200,000;  that  of  Hazleton  and  its  suburbs  is  95,000;  combined 
population  reached  by  the  lines  of  the  Wilkesbarre  &  Hazleton  and  its  imme- 
diate connections,  295,000. 

FORT  WORTH,  TEX.— The  Northern  Texas  Traction  Company  has  filed 
an  amendment  to  its  charter,  increasing  its  capital  stock  from  $250,000  to 
$500,000. 

SALT  LAKE  CITY,  UTAH.-A.  W.  McCime,  president  of  the  Salt  Lake 
Railroad  Company  and  one  of  the  largest  stockholders  of  the  company,  has 
purchased  the  Salt  Lake  Rapid  Transit  Company  and  the  Utah  Power  Com- 
pany. Mr.  McCirae  and  his  associates,  so  it  is  said,  contemplate  consolidating 
the  three  properties  and  improving  them. 

TOLEDO,  OHIO. — The  Toledo  &  Indiana  Railway,  which  is  promoted  by 
A.  K.  Detwiler,  C.  P.  Griffin  and  others,  and  the  Toledo  &  Bryan  Air  Line, 
which  is  promoted  by  J.  L.  Yost  and  a  number  of  Toledo  capitalists,  have 
commenced  construction  work  on  parallel  roads  from  Toledo  to  Bryan.  One 
crowd  is  working  west  from  Swanton  with  a  large  force  and  the  other  east 
from  that  place.  Both  claim  to  have  placed  contracts  for  work  and  material. 
The  fight  promises  to  be  an  interesting  one,  as  two  roads  will  hardly  pay. 

TACOMA,  WASH.— The  Tacoma  Railway  &  Power  Company  has  completed 
and  placed  in  operation  a  line  from  Tacoma  to  Spanaway  Lake,  a  distance  of 
12  miles.  Two  miles  of  this  distance  an  entirely  new  road  was  constructed 
from  Fernhill  to  Sparkland.  From  Sparkland  to  Spanaway  the  old  Tacoma  & 
Columbia  River  Railroad,  purchased  some  time  ago,  has  been  utilized  and  con- 
verted from  a  steam  road  into  an  electric  line.  The  company  is  making  a 
summer  resort  and  pleasure  park  at  Spanaway  Lake,  where  it  has  purchased 
45  acres  of  land.  Work  is  in  progress  now  building  boat  and  bath  houses, 
pavilions,  etc.,  in  which  $15,000  will  be  expended— $6,000  of  which  will  be  put 
in  this  year.  In  the  construction  of  the  new  part  of  road,  purchase  of  the  old 
line  and  land  with  improvements,  the  total  expenditure  by  the  company  is 
estimated  at  $70,000. 


TOLEDO,  OHIO. —William  Hattersley  and  C.  E.  Sutton  have  sold  out 
tlieir  interests  in  the  Toledo,  Napoleon  &  Defiance  Railway  Company  to 
Cleveland  and  Detroit  people.  It  is  claimed  that  the  real  purchasers  are  not 
known,  but  as  is  the  case  with  all  electric  railway  reports  in  this  section,  it  is 
supposed  that  the  Everett-Moore  syndicate  proposes  to  build  a  line  west  from 
Toledo.  The  company  mentioned  holds  a  number  of  franchises  for  a  line 
between  Toledo  and  Defiance. 



Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 

Cincinnati,  Newport  & 
Covington  Ry.  Co  

Cleveland  El.  Ry.  Co  

Cleveland,  Painesville  & 
Eastern  

Consolidated  Tr.  (Pitts- 
burgh)   

Denver  City  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Go  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. . . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr.  Co.  (Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 
Monlh 


May 
May 
May 
Apr. 

May 
May 

Apr. 

Apr. 

May 
May 
May 

May 
May 
May 
May 
May 
Apr. 
Mar. 
May 
May 
June 
May 
May 
bMay 
Mar. 


1901 


$73,265 
15,678 

1075,576 
10,443 

69,841 
187,049 


238,706 
125,244 
224,447 
37,205 

4,508 

283,403 
10,003 

160,612 
48,505 
3-749 
16,352 
80,401 
55,110 
29,905 
51,958 

251,946 
73,152 

157,792 


1900 


$68,620 
14,184 
1,086,840 
8,103 

64,424 
170.839 

8,966 

234,247 
108.376 
201,02  I 


4,146 
203,389 

7,345 
151,540 
42,450 

3,505 
13,181 
75-749 
51.891 
25-818 

46,645 
224,927 
116,605 
148,009 


Latest 
Net  Earnings 


1901 


6,337 
360,415 
4,859 

49,964 
85,249 

4,249 

111,954 
55,723 
96,639 


1,935 
120,993 

3,185 

20,204 
1,741 
6,713 
32,950 
25,609 
14,741 
22,976 
137,605 

70,741 


1900 


5,494 
428,742 
3,800 

37,476 
76,998 

3,163 

119,566 
52,189 
82,529 


87,903 
674 

17,026 
I,  TOO 
4,863 
26,011 
19,896 

11,747 
21,144 
119,694 

65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry. 

Brooklyn  R.  T.  Co, 

Chicago  &  Milwau 
kee  El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry 
Co  

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr... 

London  St.  Ry.  . . . 

Montreal  Street  Ry. 

Northern  Ohio  Tr. . 

Olean  St.  Ry.  Co.... 

Richmond  Trac.  Co. 

Rochester  Ry  

Scranton  Ry.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.  R  v.  Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(P  tts- 
burgh)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


May  31 
May  31 
May  31 

Apr.  30 


aMay3 1 
May  31 

Apr.  30 

May  31 
aMay  31 


May  31 
May  31 
May  31 
May  31 

i2Apr.3o 
Apr.  30 
Mar. 31 
May  31 
May  31 

(2[une  30 
May  31 
May  31 

aMay  31 

Mar.31 


1901 


$764,569 
169,756 
10920 1 74 

121,539 


312,437 
1,950,303 

119,666 

1,260,441 


1900 


1,012,877  930,143 


48,895 
2,698,332 

115,834 
*I  168,843 
162,251 

43,019 
151,620 
898,156 
554,095 
142,956 

564,347 
1,178,258 

483,195 
1,434,145 


159,010 
10646589 

91,702 


295,991 
1-475485 

102,359 
1,148,047 


47,026 
2,331,632 

60,194 
1,087,871 


39,322 
134,104 

835,543 
548,044 
126,640 

504, 191 
1,086,395 

497,727 
1,321,158 


Net  from  July  1  to 
Latest  Date 


1901 


75,401 
3,682,280 

65,001 


181,094 
889,592 

61,454 

588,121 
452,270 


20,247 
1,303,216 
45,192 


58,217 

21,735 
64,441 
337,248 
233,677 
55,937 
254,458 
614,594 


634,423 


1900 


69,191 
3,311,243 

49,053 


177,445 
556,357 

50,781 

447,292 
395,139 


21,063 
1,085,748 

tdf.  6,673 


iS,475 
57,869 
328,021 
249,802 
56,018 
211,962 
548,433 


604,154 


Eight  months.      t  Caused  by  strike  of  employees.       a  From  Jan.  1. 
//  Cars  operated  only  19  days  in  May  on  account  of  strike. 
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LOS  ANGELES,  CAL.— W.  li.  Holabird,  representing  the  Los  Angeles  & 
Pacific  Traction  Company,  has  succeeded  in  purchasing  the  franchise  for  the 
construction  of  an  electric  railway  from  Monrovia  to  Los  Angeles.  There 
were  several  bidders  for  the  franchise.  According  to  the  terms  of  tlie  fran- 
chise, work  must  be  commenced  on  the  line  within  four  months  and  com- 
pleted within  two  years,  and  the  fare  between  Monrovia  and  Los  Angeles 
shall  not  be  higher  tlian  25  cents  and  ten-ride  books  at  $1.75. 

NORWICH,  CONN.— The  Danielson  &  Norwich  Street  Railway  Company 
and  the  Thompson  Tramway  Company  have  been  organized;  the  directors  of 
the  Danielson  &  Norwich  Street  Railway  are  the  following:  E.  N.  Sander- 
son, New  York;  F.  A.  Jacobs,  Danielson;  J.  S.  Thornton,  Putnam;  Harry  S. 
Black,  Danielson;  H.  Hobart  Porter,  New  York.  The  officers  are;  F.  A. 
Jacobs,  Danielson,  president;  J.  S.  Thornton,  vice-president;  Harry  S.  Black, 
secretary;  H.  Hobart  Porter,  treasurer.  The  directors  of  the  Thompson 
Tramway  Company  are:  John  Flint  and  Lyman  R.  Eddy,  of  Webster;  E.  N. 
Sanderson,  New  York;  F.  A.  Jacobs,  Danielson;  J.  S.  Thornton,  Putnam; 
Harry  S.  Black,  Danielson;  H.  Hotart  Porter,  New  York.  The  oflicers  are: 
F.  A.  Jacobs,  Danielson,  president;  J.  S.  Thornton,  vice-president;  Harry  S. 
Black,  secretary;  H.  Hobart  Porter,  treasurer. 

SOUTHINGTON,  CONN.— The  Meriden,  Southington  &  Compounce  Tram- 
way Company  have  been  granted  the  right  to  build  to  Marion  and  West  Peak. 

HARTFORD,  CONN.— The  directors  of  the  Connecticut  Railway  &  Lighting 
Company  have  voted  to  extend  the  lines  from  Ansonia  northward  to  Seymour. 
When  the  extension  is  completed  the  only  break  in  the  company's  lines  be- 
tween Waterbury  and  Stamford  will  be  a  stretch  of  7  miles  from  Seymour  to 
Naugatuck.  The  directors  have  also  decided  to  extend  to  Watertown  the 
line  which  already  runs  from  Waterbury  to  Oakville.  Work  upon  both  ex- 
tensions will  begin  as  soon  as  the  preliminary  formalities  are  adjusted. 

NEW  HAVEN,  CONN.— The  Fair  Haven  &  Westville  Railroad  Company 
has  assumed  entire  control  of  the  lines  of  tlie  Winchester  Avenue  Railroad 
Company,  thus  unifying  the  ownership  of  the  electric  railways  of  New 
Haven's  system.  A  meeting  of  the  stockholders  of  the  Fair  Haven  &  Westville 
Company  has  been  called  for  July  9  to  vote  on  a  proposition  to  increase  the 
capital  stock  $500,000,  in  order  to  pay  the  indebtedness  caused  by  recent  im- 
provements. The  question  of  extending  the  line  under  the  franchise  secured  at 
the  last  session  of  the  Legislature  will  also  be  considered. 

HARTFORD,  CONN.— The  Connecticut  Railway  &  Lighting  Company  has 
just  purchased  the  charter  granted  to  the  Cheshire  Street  Railway  Company 
at  the  recent  session  of  the  General  Assembly,  embracing  the  franchise  right 
to  construct  a  street  railway  from  Waterbury  through  Cheshire  to  Mount  Car- 
mel,  where  connection  is  made  with  the  lines  of  the  Fair  Haven  &  Westville 
Railroad.  The  distance  between  Waterbury  and  New  Haven  by  this  route  is 
only  17  miles,  which  is  the  most  direct  line  available.  A.  W.  Paige,  general 
counsel  for  the  Railway  &  Lighting  Company,  is  quoted  as  stating  that  the 
construction  of  the  proposed  line  may  not  be  undertaken  until  next  spring. 

CARROLLTON,  GA. — There  is  talk  of  building  an  electric  railw.iy  from 
Carrollton  to  Villa  Rica,  a  distance  of  16  miles. 

STEWARD,  ILL. — Surveys  are  now  being  made  for  the  proposed  electric 
railway  to  connect  Steward,  Lee  Centre,  Amboy  and  Dixon,  a  distance  of  35 
miles,  and  a  company  has  been  organized  to  build  the  road.  The  details  have 
not  been  worked  out.  I.  R.  Titus  and  E.  L.  Titus,  of  Steward,  are  interested 
in  tlie  project. 

EAST  ST.  LOUIS,  ILL. — Articles  of  incorporation  have  been  issued  to  the 
St.  Louis,  O'Fallon  &  Lebanon  Electric  Railroad  Company,  with  its  prin- 
cipal offices  located  at  Seuz  Station.  The  purpose  of  the  company  is  to  con- 
struct an  electric 'railway  from  East  St.  Louis  to  O'Fallon  and  from  O'Fallon 
to  Lebanon,  all  in  St.  Clair  County,  III.  The  capital  stock  of  the  company 
is  $25,000,  and  the  incorporators  and  first  board  of  directors  are:  George  J. 
Kobusch,  of  St.  Louis;  John  A.  Day,  John  M.  Bramlette,  Edward  Abend, 
Jr.,  and  Fred.  Smith,  of  Belleville,  111. 

CHICAGO,  ILL.— Tlie  Metropolitan  Elevated  Railroad  has  made  pro- 
vision for  the  construction  some  time  in  the  future  of  a  down-town  terminal 
for  the  exclusive  use  of  some  of  its  trains.  This  will  be  in  addition  to  the 
Union  loop,  over  which  the  Metropolitan's  trains  are  run.  The  extension 
mortgage  filed  a  few  days  ago  authorizes  the  issuance  of  bonds  to  cover  the 
cost  of  right  of  way,  construction  and  equipment  of  a  terminal  east  of  the 
South  Branch  of  the  river.  As  the  arrangement  with  the  loop  is  carried  out 
now,  nothing  would  be  gained  by  using  such  a  terminal,  as  the  lease  with  the 
loop  provides  that  the  outlying  roads  are  to  pay  a  rental  of  one-half  cent  for 
each  passenger  carried,  whether  on  the  loop  or  not. 

EAST  ST.  LOUIS,  ILL. — The  LInion  Traction  Company  has  been  incor- 
porated with  a  capital  stock  of  $50,000,  to  construct  suburban  railways.  The 
incorporators  of  the  company  are:  W.  K.  Murphy,  W.  S.  Wilson,  W.  L. 
McCandless. 

SPRINGFIELD,  ILL.— The  Springfield  &  St.  Louis  Electric  Railway  Com- 
pany was  incorporated  July  1,  with  a  capital  stock  of  $25,000.  The  purpose  of 
the  company  is  to  construct  an  electric  railway  from  Springfield,  through  the 
towns  of  Chatham,  Auburn,  Virden,  Girard,  Nilwood  and  Carlinville,  and 
thence  through  Macoupin,  Madison  and  St.  Clair  Counties  to  East  St.  Louis. 
The  incorporators  and  first  board  of  directors  are:  J.  W.  Gaulbert,  St.  John 
Boyle,  William  Jarvis,  of  Louisville,  Ky. ;  H.  S.  Reardon,  D.  T.  Littler,  F. 
W.  Tracey,  Edward  Payne  and  Bluford  Wilson,  of  Springfield;  J.  P.  Mat- 
thews, A.  H.  Bell  and  George  Baker,  of  Carlinville;  H.  R.  Hamilton,  G.  L. 
Tipton,  F.  W.  Lukins,  J.  P.  Henderson  and  G.  W.  Hutton.  of  Virden. 


MOUNT  CARMEL,  ILL.— Articles  of  incorporation  were  issued  June  28 
to  the  Olney,  Lancaster  &  Mount  Carmel  Electric  Railroad  Company,  with 
capital  stock  of  $50,000.  The  object  is  to  construct  an  electric  railway  from 
Olney,  Richland  County,  to  Mount  Carmel,  Wabash  County,  via  Lancaster. 
The  incorporators  and  first  board  -of  directors  include:  Robert  Parkmon 
and  M.  H.  Murray,  of  Mount  Carmel;  J.  C.  Couch,  of  Mendsville;  Charles  J. 
Siebert,  of  Lancaster;  J.  J.  Bunting,  of  Berry ville;  Aden  Kuoph  and  William 
Bower,  of  Olney. 

WABASH,  IND. — The  Wabash  &  Rochester  Railway  Company  has  been 
organized  with  a  capital  of  $35,000,  subject  to  increase  to  any  amount  needed. 
Ihe  stockholders  are  business  men  of  this  city,  and  the  purpose  is  to  build 
an  electric  railway  from  V,  abash  to  Rochester  by  way  of  Roann  and  Gilead. 
Petitions  have  been  prepared  asking  for  special  elections  in  several  town- 
ships to  vote  subsidies.  The  directors  are:  Alvah  Taylor,  Aaron  Simon, 
James  Lynn,  Jr.,  R.  P.  Macy,  L.  L.  Daugherty,  Wilbur  McNamee,  John  B. 
Latchem,  Warren  G.  Sayre  and  M.  S.  Howe.  James  Lynn,  Jr.,  is  slated  for 
president. 

LAFAYETTE,  iND. — Capitalists  of  Lafayette  and  Indianapolis  have  or- 
ganized a  company  to  build  an  electric  railway  to  Frankfort  by  way  of  Colfax. 
This  line  will  form  a  junction  with  the  line  being  built  from  Indianapolis  to 
Frankfort,  and  the  two  lines  connected  about  12  miles  southwest  of  Frankfort. 

HARTFORD  CITY,  IND.— The  City  Council  has  granted  to  the  Fort 
W'ayne,  Hartford  City  &  Muncie  Electric  Railway  Company  a  new  franchise, 
differing  from  the  former  one  only  in  that  the  company  is  restricted  to  the 
use  of  Jefferson  Street,  whereas  in  the  former  instrument  several  streets 
were  included.  Under  the  company's  new  plans  it  wishs  to  use  but  the  one 
thoroughfare.  Nearly  all  the  right  of  way  has  been  secured,  and  as  soon  as 
the  rest  is  in  hand  the  work  of  construction  will  begin. 

ATTICA,  IND. — The  Fountain- Warren  Traction  Company  has  been  incor- 
porated to  construct  an  electric  railway  in  Attica,  Covington,  Veedersburg 
and  Williamsport.  The  road  will  be  extended  to  Lafayette,  and  if  the  directors 
see  fit  they  will  build  electric  lines  to  connect  other  towns  and  cities  in  the 
I'ounties  of  Fountain,  Warren  and  Tippecanoe.  The  company  is  capitalized  at 
$30i<,000,  divided  into  3000  shares,  of  which  2000  are  common  and  1000  preferred 
stock.  Tlie  company  is  also  empowered  to  generate  and  sell  electricity  for 
lighting  and  power  purposes.  The  directors  of  the  company  are:  Charles  M. 
McCabe,  Harry  C.  Martin,  Albert  E.  Harris,  Morris  Herzog  and  William  W. 
Luke. 

MUNCIE,  IND.— The  Muncie,  Middletown-Greenfield  Electric  Railroad 
Company,  which  is  to  build  an  electric  railway  from  Muncie  to  Greenfield, 
has  perfected  its  organization.  The  directors  of  the  company  are:  W.  H. 
Wood,  Charles  B.  Fudge  and  B.  W.  Bennett,  of  Muncie;  E.  L.  Elliott  and 
Frank  Litzenberger,  of  Middletown;  W.  H.  Kcesling,  of  Mechanicsb  rg;  W.  J. 
Garret,  of  Warrington,  and  Montgomery  Marsh  and  Geotge  Duncan,  of 
Greenfield. 

DES  MOINES,  I.\.— The  Des  Moines  &  Eldora  Electric  Railway  Company 
has  awarded  E.  E.  Shugart,  of  Nevada,  the  contract  for  the  grading  of  its 
proposed  road.  The  plan  of  the  promoters  is  to  begin  construction  work  at 
once  and  complete  the  line  to  Nevada  this  year.  The  line  will  eventually  be 
extended  to  Eldora  and  Waterloo.  The  line  will  enter  Des  Moines  over  the 
lines  of  the  Des  Moines  Interurban  and  the  Des  Moines  Street  Railway.  H.  H. 
Polk  is  president  of  the  company. 

LE  MARS,  lA. — Prominent  farmers  in  this  vicinity  are  making  plans  for 
the  construction  of  an  electric  railway  between  Le  Mars  and  Sioux  City,  a 
distance  of  20  miles.  They  have  interested  the  business  men  of  both  cities 
in  the  project,  and  the  next  step  will  be  the  formation  of  a  stock  company 
to  construct  and  operate  the  road.  It  is  the  intention  to  secure  the  aid  of 
the  farmers  who  would  be  benefited  by  the  road,  and  thus  avoid  the  trouble 
of  waiting  to  secure  Eastern  capital  to  construct  the  line. 

DUBL^QUE,  lA. — Articles  of  incorporation  of  the  Dubuque,  Vinton  & 
Southwestern  Railway  Company  were  filed  with  the  Secretary  of  State  July 
6,  1901.  The  company  organizes  with  a  capital  stock  of  $100,000,  and  its  pur- 
pose is  to  construct  and  operate  a  railway  from  Dubuque,  in  a  southerly 
and  southwesterly  direction,  via  Vinton,  la.,  to  such  point  as  may  hereafter  be 
determined.  The  motive  power  of  the  new  line  is  not  specified.  Th-jre  are 
seventy-four  incorporators,  all  residents  of  Dubuque.  The  first  board  of 
directors  consists  of  twenty-one  members,  as  follows:  W.  H.  Day,  F.  D. 
Stout,  D.  D.  Myers,  G.  A.  Burden,  A.  F.  Heeb,  F.  J.  Piekenbrook,  H.  B. 
Glover,  John  Ellwanger,  H.  E.  Tredway,  J.  M.  McDonald,  J.  W.  Conchar, 
J.  H.  Shields,  P.  Klauer,  William  Lawther,  G.  W.  Kiesel,  J.  M.  McFadden, 
Frank  Bell,  B.  W.  Lacy,  E.  M.  Ermsdorff,  C.  McLean  and  James  M.  Burch, 
all  residents  of  Dubuque. 

DES  MOINES,  lA.— The  Des  Moines  Street  Railway  Company  has  decided 
to  double  track  the  line  to  the  State  Fair  Grounds.  This  line  branches  off 
from  the  Capitol  and  East  Grand  Avenue  line  at  the  comer  of  Eighteenth 
Street  and  Walnut  Street,  and  is  about  1%  miles  in  length.  The  company  has 
never  been  able  to  properly  handle  the  large  crowds  which  attend  the  State 
F'air,  owing  to  the  fact  that  the  single  line,  with  its  few  side  tracks,  was  not 
equal  to  the  service  demanded  of  it.  The  company  claims  that  with  a  double 
track  it  will  more  than  be  able  to  take  care  of  the  large  crowds.  The  work 
of  putting  in  the  second  track  will  be  started  this  week,  and  will  be  com- 
pleted by  Aug.  23,  the  opening  day  of  the  State  Fair. 

MILLBURY,  MASS.— At  a  recent  meeting  of  the  Worcester  &  Blackstone 
Valley  Railway  Company  the  following  directors  were  elected:  M.  J.  Whittall, 
Alfred  Thomas,  W.  F.  Ballou,  of  Worcester;  Fred  W.  Moore,  of  Millbury; 
L.  F.  Chase,  of  Wilkinsonville,  and  Thomas  Wilmarth,  of  Fisherville.  The 
following  officers  were  elected:  M.  J.  Whittall,  president;  Alfred  Thomas, 
vice-president  and  treasurer;  W.  F.  Ballou,  clerk. 
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CoDsolidation  in  Worcester 

In  the  proposed  new  consolidation  in  Worcester,  Mass.,  by  which 
the  existing  city  company,  together  with  six  important  suburban 
companies,  will  be  brought  under  one  management  under  the  name 
of  the  Worcester  Railways  &  Investment  Company,  the  principal 
novel  feature  is  the  adoption  of  the  same  form  of  organization 
wliich  has  proved  so  successful  in  the  case  of  the  Massachusetts 
Electric  Companies.  In  this  form  of  organization  the  company  is 
not  a  corporation,  but  a  voluntary  association,  managed  by  a  board 
of  trustees,  who  hold  title  to  its  assets.  In  the  declaration  of  trust 
covering  these  assets  are  strict  provisions  against  the  creation  of 
any  indebtedness  whereby  any  shareholder  or  trustee  can  be  held 
to  any  personal  liability.  This  form  of  association  has  been  held 
to  be  legal  under  the  laws  of  Massachusetts,  and  its  adoption  in  the 
Worcester  instance  indicates  that  it  has  worked  satisfactorily 
where  tried.  Full  details  of  this  consolidation  are  published  in 
another  column. 

Elevated  Railways  in  Pittsburg; 

Pennsylvania  seems  to  be  holding  the  record  now  as  to  the  extent 
of  proposed  city  construction.  The  franchises  awarded  in  Phila- 
delphia, through  the  co-operation  of  the  State  and  city  authorities, 
have  attracted  such  wide  interest  that  attention  has  been  diverted 
from  the  extensive  system  of  elevated,  underground  and  surface 
roads  proposed  in  Pittsburgh.  Ordinances  of  this  kind  have  been 
introduced  in  the  Councils  of  that  city  in  favor  of  a  syndicate  in 
which,  it  is  said,  persons  in  high  political  circles  are  interested.  Ac- 
companying each  of  the  ordinances  is  an  offer  of  5  per  cent  of  the 
net  receipts  to  be  given  annually  the  city  in  return  for  the  franchises. 
The  company  expects  to  begin  work  as  soon  as  the  rights  are, 
granted.  The  routes  asked  for  cover  many  of  the  principal  streets 
down  town  and  in  the  residential  district.  The  bills  are  encounter- 
ing considerable  opposition  in  Pittsburgh,  largely  to  the  provision 
in  the  act  under  which  the  roads  will  be  constructed  exempting 
them  from  liability  to  damages  from  depreciation  of  property  along 
their  routes. 

Electricity  in  the  Park  Avenue  Tunnel 

The  agitation  which  has  been  carried  on  by  the  residents  of  Park 
Avenue,  New  York,  and  the  general  public  which  travels  on  the 
New  York  Central  and  the  New  York,  New  Haven  &  Hartford 
railroads  for  an  improvement  in  the  Park  Avenue  tunnel  condi- 
tions, seems  likely  to  bring  results  before  long.  A  correspondent  in 
another  column  of  this  issue  points  out  a  number  of  the  difficulties 
in  making  a  substitution  of  electricity  for  steam  as  motive  power 
in  the  tunnel.  Undoubtedly  there  are  certain  difficulties  in  the  way, 
Init  we  believe  that  they  are  fewer  now  than  ever  before,  and  that 
in  the  present  state  of  electrical  enginering,  and  with  the  engineer- 
ing ability  which  the  New  York  Central  Railroad  possesses  and 
can  command  a  satisfactory  solution  of  the  difficulty  could  easily 
be  reached.  It  is  an  open  secret  that  the  New  York  Central  Rail- 
road authorities  have  been  considering  electricity  for  some  years, 
and  in  an  interview  with  the  New  York  Tribune  last  week,  W.  J. 
VVilgus,  chief  engineer  of  the  road,  stated  that  he  thought  that  a 
solution  would  be  reached  before  long.  He  thought  that  the  use 
of  electricity  in  the  tunnel  only  would  be  inadvisable,  as  it  would 
be  wholly  impracticable  to  stop  the  suburban  trains  for  the  purpose 
of  detaching  the  engines  and  coupling  on  the  electric  locomotives, 
and  believed  that  the  solution  must  lie  in  the  use  of  electricity  for 
both  the  express  and  local  trains  for  a  considerable  distance  out 
of  the  city.  This,  if  carried  out,  would  mean  a  revolution  in  subur- 
ban railway  traffic,  but  one  which  seems  inevitable  if  the  suburban 
roads  are  to  live  up  to  their  possibilities  in  the  way  of  speed  and 
train  service  for  which  they  are  capable.  The  same  problem  is 
facing  all  the  roads  in  large  cities,  and  sooner  or  later  must  be 
taken  up  first  by  some  one  of  them.  What  should  be  more  logical 
than  that  the  company  to  which  the  use  of  a  motor  not  requiring 
combustion  is  almost  imperactive  should  be  the  first  to  make  the  in- 
stallation. 
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The  Trolley  in  Political  Platforms 

One  of  the  most  recent  appearances  of  the  trolley  in  political 
platforms  is  that  of  its  consideration  by  the  Democrats  of  Ohio. 
It  is  the  specific  virtue  of  political  platforms  of  every  stripe  to 
abound  in  glittering  generalities,  an  outlet  being  thus  afforded 
for  much  that  went  previously  into  the  old-time  Fourth-of-July 
orations.  An  interesting  review  is  thus  presented  of  a  number 
of  topics  occupying  public  attention,  and  important  questions 
are  kept  alive  for  agitation  and  discussion.  Thus,  the  matter  of 
franchises  is  one  demanding  the  broadest  and  most  statesmanlike 
treatment,  and  the  Ohio  platform  is  not  remiss  in  that  respect. 
It  says: 

All  public  service  corporations  shall  be  required  by  law  to  make  sworn  pub- 
lic reports,  and  the  power  and  duty  of  visitation  and  public  report  shall  be 
conferred  upon  the  proper  State  and  local  auditing  officers,  to  the  end  that 
the  true  value  of  the  privileges  held  by  these  corporations  shall  be  made 
plain  to  the  people.  Steam  and  electric  railroads  and  other  corporations  pos- 
sessing public  franchises  shall  be  assessed  in  the  same  proportion  to  their 
salable  value  as  are  farms  and  city  real  estate.  The  proceedings  of  the  Re- 
publican majority  of  the  State  Board  of  Equalization  are  a  scandal.  Property 
values,  instead  of  being  equalized,  were  increased  or  diminished  at  the  dictation 
of  politic.'il  bosses,  pursuant  to  corrupt  combinations  and  conspiracies. 

Now,  it  is  unfortunate  that  an  important  issue  should  be  be- 
clouded by  this  terrible  indictment  of  the  other  fellow,  but  if  the 
'Democrats  of  Ohio  by  their  action  will  help  toward  some  rational, 
sensible,  temperate,  universal  method  of  dealing  with  franchises, 
free  from  local  politics,  animosities  and  prejudices,  they  will  in- 
deed deserve  well  of  the  nation,  and  receive  also  the  grateful 
thanks  of  a  great  industry,  that  of  street  railway  and  urban  trans- 
portation. 

Reorganization  in  Washington 

The  announcement  of  the  appointment  of  a  receiver  for  the 
Washington  Traction  &  Electric  Company,  made  in  these  columns 
a  few  weeks  ago,  points  a  moral  in  street  railroad  financing  that  a 
system,  no  matter  how  splendidly  equipped,  can  not  be  operated  and 
made  a  financial  success  on  possible  future  earnings.  The  situation 
in  Washington,  which  resulted  in  the  consolidation  under  the  name 
of  the  Washington  Traction  &  Electric  Company,  was  somewhat 
peculiar.  The  composite  companies  consisted  of  two  lighting  com- 
panies, one  railroad  company  in  the  heart  of  the  city,  which  was 
doing  a  large  and  profitable  business,  one  which  was  much  shorter 
and  was  earning  net  about  $45,000  a  year,  and  nine  other  railway 
companies,  largely  suburban  in  character,  some  paying  and  some  not, 
which  were  doing  a  much  smaller  business.  It  was  in  the  hope 
that  the  economies  possible  by  a  consolidation,  together  with  the 
improvement  in  gross  earnings  due  to  a  betterment  in  the  service, 
would  be  sufficient  to  carry  the  property  through.  The  system  was 
put  into  an  excellent  condition  electrically,  and  a  brave  effort  was 
made  to  make  a  net  showing,  sufficient  to  pay  the  expenses  of  prop- 
erty until  the  population  along  the  suburban  lines  should  be  built 
up  so  as  to  make  them  self-supporting.  But  Washington  is  not  a 
manufacturing  city.  The  places  of  business  of  most  of  its  resi- 
dents are  near  the  center  of  the  city;  that  is,  in  the  Government 
Buildings,  and  it  is  almost  peculiar  among  other  American  cities 
in  the  small  number  of  suburban  towns  surrounding  it.  The  result 
was  that  the  gross  receipts  did  not  increase,  as  was  expected,  and 
a  receivership  followed.  In  the  reorganization  which  will  follow 
it  is  announced  that  there  will  be  a  radical  scaling  down  of  the 
securities.  The  bondholders,  under  the  proposed  plan,  will  re- 
ceive 55  per  cent  of  their  present  holdings  in  4  per  cent  bonds,  in- 
stead of  4J/2  per  cent,  which  is  the  rate  of  the  present  collateral  trust 
bonds,  and  55  per  cent  in  preferred  stock. 

The  Third-Rail  Eye 

The  people  of  Boston  are  becoming  more  or  less  disturbed  over  a 
slight  inconvenience  which  they  are  experiencing  in  connection  with 
the  operation  of  the  recently  completed  Boston  Elevated  system. 
It  has  been  found  since  the  opening  of  the  road  that  large  num- 
bers of  motormen,  as  well  as  many  passengers  on  the  surface  cars, 
and  pedestrians,  have  received  more  or  less  severe  injuries  to  their 
eyes  by  particles  falling  from  the  elevated  structure  after  the  pass- 


ing of  an  elevated  train.  This  occurs  so  frequently  that  the  Boston 
newspapers  are  beginning  to  become  unduly  agitated  upon  the  sub- 
ject, and  it  is  expected  that  the  company  will  immediately  take 
steps  for  the  prevention  of  so  annoying  a  condition.  Advices  from 
Eoston  state  that  the  particles  referred  to  have  been  proved  to  be 
undoubtedly  metallic  and  that  they  are  produced  by  the  friction 
caused  by  the  shoe  sliding  along  the  third-rail,  is  quite  probable. 
The  experiences  of  the  motormen  have  shown  that  the  presence  of 
these  foreign  substances  in  the  eye  is  capable  of  causing  intense 
pain  or  even  permanent  injury  if  they  are  not  removed  promptly, 
and  in  consequence  the  operators  of  the  surface  cars  are  being  ad- 
vised to  protect  their  eyes  with  large  sized  glasses  or  to  pull  the 
visor  of  their  caps  well  down  over  their  foreheads.  We  have  no 
definite  information  as  to  the  composition  of  the  shoe  used  in 
Boston,  but  it  may  be  remembered  that  a  somewhat  similar  diffi- 
culty arose  in  Brooklyn  when  the  elevated  lines  of  that  city  were 
first  equipped  with  the  third  rail.  In  that  case,  however,  a  cast- 
iron  shoe  was  used  for  the  collection  of  the  current,  and  it  was 
found  that  upon  substituting  a  cast-steel  shoe  for  a  cast-iron  one, 
the  trouble  immediately  ceased  and  has  not  recurred  since.  An- 
other factor  entering  into  the  situation  at  Boston,  however,  is  the 
extremely  heavy  braking  necessary  for  stopping  the  cars,  and  a 
large  portion  of  the  falling  particles  may  come  from  the  grinding 
away  of  the  brake-shoes. 

Ycrkes'  Proposals  Before  the  Board  of  Trade 

In  looking  across  the  water  at  the  proposed  equipment  with 
electric  power  of  the  Metropolitan  Underground  Railway,  of 
London,  there  are  a  number  of  points  which  strike  the  observer 
as  peculiar,  compared  with  the  American  way  of  carrying  out 
similar  undertakings.  In  the  first  place,  it  seems  somewhat  re- 
riiarkable  that  it  took  so  long  to  decide  upon  the  use  of  elec- 
tricity, in  a  situation  where  that  power  was  so  peculiarly  fitted 
for  the  work  to  be  done.  In  the  second  place,  after  many  years 
I  if  consideration,  the  decision  was  reached,  though  fortunately 
n(.it  carried  out,  to  award  the  contract  to  an  Austrian  manufac- 
turer, which  had  never  had  undertaken  a  contract  at  all  approach- 
ing this  in  size  and  character,  and  with  a  system  which  was  ab- 
solutely untried.  Finally,  after  an  American  had  secured  con- 
trol of  the  company,  it  seems  somewhat  surprising  that  he  is  not 
allowed  to  make  his  decision.  But  vested  interests  are  involved, 
and  a  Parliamentary  committee  was  appointed  to  consider  the 
subject.  This  committee  eventually  decided  that  the  Board  of 
Trade  should  appoint  an  arbitrator  to  determine  which  system 
shall  be  adopted.  The  committee  subsequently  approved  the  leg- 
islation proposed  to  enable  Charles  T.  Yerkes  to  electrify  the 
roads,  subject  to  the  decision  of  the  arbitrator  and  two  engineers, 
appointed  by  the  respective  railways,  in  regard  to  the  system  to 
he  installed.  In  reference  to  this  investigation,  Mr.  Yerkes  is 
reported  as  having  recently  said:  "The  result  of  the  meeting  of 
ihe  Parliamentary  committee  is  eminently  satisfactory.  Now  that 
the  question  of  the  system  to  be  adopted  is  left  in  the  proper  hands 
I  have  no  doubt  the  work  will  proceed  rapidly  enough.  The 
English  people  are  children  in  the  matter  of  electric  traction  con- 
struction; they  regard  the  whole  problem  as  some  great  mystery. 
When  it  comes  to  selecting  a  system  we  will  easily  demonsjtrate 
to  them  that  the  American  system  in  use  on  thousands  of  miles 
of  lines  in  the  United  States  is  infinitely  superior  to  any  system  in 
h'uropc." 

Pernicious  Warfare 

In  commenting  on  the  situation  of  affairs  in  the  Nashville  Rail- 
way Company,  a  circular  from  the  well-known  Baltimore  banking 
house  of  Hambleton  &  Company  remarks  incidentally,  and  quite 
in  the  ordinary  way  of  a  stock-market  review :  "Unquestionably 
the  principal  cause  which  led  to  the  troubles  of  the  Nashville 
Railway,  the  default  on  its  bonds,  and  the  necessity  for  the  ap- 
pointment of  receivers,  was  the  warfare  waged  against  the  com- 
pany by  the  authorities  of  Nashville."  We  fear  this  is  but  too 
true,  and  that  it  might  be  applied  with  equaliy  conservative  regard 
for  the  facts  to  many  another  community.    The  firm  adds  that 
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but  for  the  "captious  and  hostile  opposition"  of  the  city  authori- 
ties, Nashville  would  to-day  be  enjoying  a  complete  service  for 
traction  and  lighting.  It  might,  of  course,  be  urged  that  the 
authorities  were  vigilant  guardians  of  the  public  rights,  but  such 
a  view  fails  utterly  when  it  is  noted  that  the  recent  decisions  of 
the  courts  on  these  disputes  have  been  wholly  in  favor  of  the 
company.  We  would  like  to  know  who  is  the  gainer  from  such 
proceedings,  for  even  if  it  be  granted  that  the  company  might 
have  secured  some  opportunity  of  profit  not  fully  contemplated  in 
its  charter  or  ordinances,  it  could  not  have  reaped  that  profit 
without  rendering  considerable  services  first  to  the  city  and  the 
public.  But,  as  the  decisions  show,  the  company  did  not  seek 
any  undue  privilege  or  advantage,  so  that  its  heavy  loss,  unfairly 
inflicted,  is  at  least,  shared  by  a  large  innocent  population,  to 
whom  it  sought  to  give  better  light  and  better  traction.  If  the 
probe  were  driven  deep  enough  it  might  be  discovered  that  there 
was  some  ulterior  object  in  this  strange  opposition,  but,  as  the 
matter  stands,  there  is  apparent  serious  loss  that  might  easily 
have  been  avoided.  We  can  only  hope  for  better  times  in  Nash- 
ville, when,  under  a  more  liberal  regime,  the  inspiriting  hum  of 
a  brisk  trolley  system  may  be  heard  all  around,  and  at  night  the 
electric  lights  may  send  forth  their  rays  in  redoubled  splendor. 

Cities  of  Refuge 

Owing  to  the  increased  accessibility  of  regions  of  a  suburban 
nature,  people  are  less  and  less  inclined  or  compelled  to  stay 
in  the  summer  time  within  that  easy  distance  of  their  stores  and 
offices  necessitated  by  the  average  conditions  of  winter.  In  the 
course  of  time,  this  flexibility  of  electrical  travel  may  lead  to  a 
much  greater  summer  exodus  than  now  exists,  and  there  are  signs 
of  experiment  that  way,  some  of  them  quite  hopeful  and  even 
curious.  It  is  noted,  for  example,  that  at  Rochester,  N.  Y.,  1500 
persons  are  encamped  in  the  "White  City,"  on  the  shores  of  Lake 
Ontario,  in  tents  that  crown  the  bluffs  for  a  mile  and  a  half  east 
and  west  and  a  half-mile  north  and  south.  The  tents  are  pitched 
in  April  and  folded  in  November,  being  constructed  so  that  they 
may  be  comfortably  heated  in  spring  and  autumn.  The  canvas 
is  stretched  over  a  frame,  like  that  of  an  Indian  bungalow.  Some 
of  these  summer  dwellings  have  three  sleeping-rooms,  a  dining 
and  a  sitting-room.  Cooking  and  other  domestic  duties  are  done 
in  smaller  tents.  This  summer  city  is  regularly  laid  out,  with 
streets  named  after  the  presidents.  The  men  of  the  colony  go 
to  their  business  daily  in  Rochester,  covering  the  8  miles  quickly 
on  the  trolley  cars.  Now,  it  is  probable  that  but  for  the  trolley 
this  charming  and  ingenious  plan  of  "villeggiatura"  could  not  have 
existed,  as  a  steam  railroad  service  would  have  been  too  cumber- 
some, costly  and  infrequent.  What  has  thus  been  done  in  the 
"White  City"  of  Rochester  seems  capable  of  development  else- 
where, for  the  modern  tent  has  been  found  susceptible  of  many  im- 
provements, and  now.  constitutes  a  most  comfortable  dwelling  in 
all  ordinary  summer  weather. 

Walk  Slow 

A  decision  recently  handed  down  by  a  judg'e  of  the  Appellate 
Division  of  the  New  York  Supreme  Court  in  a  recent  case  against 
the  Union  Railway  Company  emphatically  declares  that  rufiicient 
time  must  be  allowed  pedestrians  to  cross  the  track  in  front  of  an 
approaching  car.  The  length  of  time  which  would  be  deemed 
sufficient,  however,  is  not  specifically  stated,  but  as  the  action  was 
brought  for  the  death  of  a  boy  subsequent  to  his  beiyg  run  into 
by  a  trolley  car  which  was  75  ft.  distant  when  the  boy  got  to  the 
middle  of  the  street,  it  would  appear  that  the  court  held  that  suffi- 
cient meant  more  than  enough.  The  testimony  as  given  by  the 
boy's  companion,  another  boy,  however,  was  that  as  they  started 
across  the  track,  the  motorman  slowed  up,  but  that  when  they 
were  on  the  track  the  motorman,  probably  assuming  that  they 
would  continue  at  the  same  pace  at  which  they  were  going,  again 
tui-ned  on  his  current  and  ran  upon  them  at  full  speed.  The  ver- 
dict of  the  jury  was  $3,000  in  favor  of  the  plaintiff.    In  sustaining 


this  A'erdict,  the  court  said  that  the  boys  had  a  right  to  suppose 
that  the  motorman  would  hold  his  car  in  control  until  they  were 
well  across  the  track,  but  that  it  was  gross  and  criminal  negligence 
for  the  motorman  when  near  the  boys  to  put  on  additional  power, 
and  so  increase  the  speed  of  the  car  as  to  run  them  down.  Of  th'e 
rights  of  the  people  in  general  the  court  said :  "In  a  case  where  a 
car  can  be  controlled  so  as  to  avoid  running  down  a  person  crossing 
the  track  it  can  not  be  said  that  it  is  negligence,  as  a  matter  of 
law,  for  the  person  to  attempt  to  cross  the  track.  In  many  of  the 
streets,  during  the  busy  portions  of  the  day,  these  cars  are  running 
constantly,  within  a  few  feet  of  each  other,  and  if  a  person  about 
to  cross  the  track  is  to  wait  until  no  car  is  in  sight,  the  track 
would  be  impassable,  except  at  the  risk  of  the  pedestrian  being 
guilty  of  contributory  negligence.  The  right  of  a  railway  company 
to  use  the  public  streets  is  conditioned  upon  the  right  of  the  public 
to  also  use  them  in  the  ordinary  way,  and  no  railway  company  has 
the  right  to  so  block  the  streets  that  the  public  are  excluded  from 
crossing  them,  except  at  the  risk  of  being  run  over.  It  can  not, 
therefore,  be  contributory  negligence,  as  a  matter  of  law,  for  a  per- 
.^on  to  start  to  cross  a  track  when  the  car  is  at  such  a  distance  that 
the  motorman  can  prevent  its  running  him  down,  if  attending  to  his 
ljusiness,  and  operating  the  car  in  a  careful  and  prudent  manner." 

Urban  Population 

Director-General  Merriam,  the  active  and  efficient  head  of  the 
Census  Office,  in  issuing  last  week  the  bulletin  of  urban  popula- 
tion, remarked  on  it  laconically  that  "the  boys  are  leaving  the 
farm."  It  appears,  according  to  the  returns,  that  32.9  per  cent 
of  our  people,  or  25,000,000,  live  in  cities,  if  the  limit  be  taken 
at  places  of  8000  inhabitants;  while  the  figure  reaches  37.3  per 
cent  if  the  limit  be  lowered  to  4000.  Of  course,  there  are  States 
where  it  runs  even  higher;  58.6  per  cent  of  the  total  population 
of  the  North  Atlantic  division  and  30.6  per  cent  of  that  of  the 
north  central  division  in  1900  lived  in  places  of  8000  inhabitants, 
or  more,  as  compared  with  51.7  per  cent  for  the  former -and  25.9 
per  cent  for  the  latter  division  at  the  census  of  1890.  In  Rhode 
Island  81.2  per  cent  of  the  population  live  in  cities  or  towns  of 
8000  inhabitants  or  more,  while  this  element  also  constitutes  76 
per  cent  of  the  population  of  Massachusetts,  68.5  per  cent  in  New 
York,  61.2  per  cent  in  New  Jersey,  and  53.2  per  cent  in  Con- 
necticut. These  are  the  only  States  in  which  the  proportion  of 
urban  population,  measured  on  this  basis,  is  greater  than  one-half 
of  the  total  population  in  1900,  but  in  Pennsylvania,  Delaware, 
Maryland,  Illinois  and  California  there  is  between  40  per  cent  and 
50  per  cent  of  the  total  population  living  in  places  of  this  size. 

The  significance  of  this  increasing  density  of  city  population 
as  bearing  upon  the  welfare  of  street  railway  systems  can  not 
be  overlooked,  but  there  are  various  considerations  which  must 
not  be  forgotten.  A  great  many  towns  and  cities  have  pushed 
out  their  borders  in  the  ten  years  so  as  to  embrace  large  sections 
of  territory  which  can  only  be  described  as  rural.  The  policemen  ■ 
of  New  York  are  now  patrolling  roads  to  the  north  and  south  and 
east  that  lead  by  farms  and  dairies  galore,  and  which  will  so  re- 
main for  many  a  long  year  to  come.  Moreover,  it  would  be  in- 
teresting to  see  what  the  figures  would  be  if  the  census  were 
taken,  say,  in  August,  instead  of  in  June  before  the  mass  of  city 
population  has  broken  up  for  an  extended  spel-1  of  summer  out- 
ing, not  only  for  pleasure,  but  for  business,  crop  gathering,  etc. 
The  ubiquitous  trolley  also  now  enables  a  great  many  farming 
folk  to  live  within  the  limits  of  the  smaller  cities,  participate  in  all 
their  refinements,  and  at  the  same  time  discharge  a  wide  variety 
of  rural  duties  that  in  the  earlier  days  of  bad  roads  and  inter- 
rupted communications  could  only  be  performed  by  living  right 
on  the  spot  all  the  year  around.  While  there  is  a  drift  to  the 
cities  from  the  country,  there  is  a  tendency  from  the  city  to  the 
country  evidenced  in  many  ways  other  than  by  noting  where  a 
person  slept  early  in  June.  The  city  and  the  country  are  closer 
together  than  they  ever  were  before  in  the  history  of  the  world, 
and  the  trolley  has  done  it. 
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Largfc  Fire  in  St.  Louis 


A  large  two-story  coal-storage  shed  belonging  to  the  St.  Louis 
Transit  Company,  and  located  at  Park  and  Vandeventer  Avenues, 
was  destroyed  by  fire  at  7  o'clock  on  the  morning  of  July  10.  The 
building  destroyed  was  frame,  300  ft.  long,  50  ft.  high,  and  25  ft. 
wide.    In  it  was  stored  30,000  tons  of  coal. 

The  building  adjoined  the  boiler  house,  and  when  the  heat 
became  so  intense  that  the  firemen  could  no  longer  feed  the 
furnaces,  the  following  lines  had  to  be  shut  off:  The  Vandeventer 
line,  the  Chouteau,  the  Market  Street,  the  Laclede  Avenue,  the 
Eighteenth  Street,  the  Park  Avenue,  and  the  Compton  Heights. 
All  of  the  other  lines  drew  their  power  from  the  other  power 
houses  located  in  various  parts  of  the  city.  At  one  time  it  ap- 
peared certain  that  the  large  power  house  adjoining,  as  well  as 
the  car  houses  and  other  buildings,  would  surely  be  destroyed. 


Opening  of  the  Colombust  London  &  Springfield 
Railroad 

The  opening  of  the  interurban  loop  at  Columbus  and  the  first 
section  of  the  Columbus,  London  &  Springfield  Railroad,  the 
first  important  interurban  road  to  enter  that  city,  was  attended 
by  considerable  ceremony  on  June  29.  The  first  car  of  the  Colum- 
bus, London  &  Springfield  Railroad  entered  the  city  at  the  corner 
of  Hague  and  Broad  Streets,  passing  through  a  handsome  arch 
which  had  been  erected  for  the  occasion  by  the  Hilltop  Associa- 
tion, which  is  developing  that  section  of  the  city.  As  the  car 
passed  through  the  arch  it  was  presented  by  the  association  with 
a  large  emblematic  key  to  the  city.  It  bore  the  inscription,  "The 
Hilltop  Improvement  Association  to  the  Columbus,  London  & 
Springfield  Railroad — a  key  to  Columbus.  June  30,  1901."  The 
key  was  attached  to  the  front  of  the  first  car,  which  then  proceeded 


RESULT  OF  THE  ST.  LOUIS  FIRE 


The  fire,  according  to  General  Superintendent  Dupont,  was  caused 
by  spontaneous  combustion,  and  it  spread  rapidly.  The  build- 
ing was  covered  with  corrugated  iron,  and  this  kept  the  flames 
confined  until  the  iron  become  red  hot  and  dropped  oft,  thus 
giving  the  firemen  a  chance  to  get  streams  of  water  where  they 
would  have  effect. 

Mr.  Dupont  estimates  the  loss  to  the  storage  building  and  the 
contents  at  $50,000.  The  loss  to  the  boiler  house  was  trifling. 
The  storage  shed  will  be  rebuilt  within  a  few  weeks.  Traffic  was 
fully  restored  by  evening. 

At  the  time  the  power  was  shut  off  twenty-one  cars  on  the 
Vandeventer  Avenue  line  were  running.  On  the  Chouteau  Ave- 
nue line  there  were  twenty-six,  on  the  Market  Street  line  thirty, 
on  the  Laclede  Avenue  twenty-eight;  Eighteenth  Street,  twenty- 
one;  Park  Avenue,  twenty-four,  and  on  the  Compton  Heights 
line,  twenty-four  cars.  From  7  o'clock,  the  time  the  power  was 
shut  off,  until  10  o'clock,  these  cars,  174  in  number,  would  have 
made  four  trips.  This  would  make  a  total  of  696  trips  that  were 
missed  by  the  cars  on  these  seven  lines. 

Had  the  flames  secured  a  start  in  the  boiler  house  nothing 
could  have  saved  anything.  The  loss  then  would  have  amounted 
to  about  $3,500,000. 

 ♦♦♦  

The  service  on  the  Boston  Elevated  Railway  lines  has  proven 
so  popular  that  the  one  hundred  cars  which  have  been  in  operation 
are  found  to  be  insufficient  for  its  requirements,  and  the  company 
has  just  awarded  the  Sprague  Electric  Company  a  contract  for 
fifty  additional  multiple-unit  equipments. 


to  the  center  of  the  city,  being  greeted  with  ovations  all  along 
the  line. 

The  first  car  was  in  charge  of  General  Manager  Fisher,  of  the 
company,  and  carried  a  number  of  prominent  city  officials  and 
officers  of  the  company.  It  was  followed  by  two  other  cars  con- 
taining numerous  invited  guests.  The  cars  made  the  circuit  of 
the  new  interurban  loop  and  drew  up  in  front  of  the  new  inter- 
urban passenger  station,  which  is  located  at  the  corner  of  Gay 
and  Front  Streets,  where  they  were  greeted  by  the  booming  of 
cannon,  the  music  of  bands  and  the  shouts  and  cheers  of  thou- 
sands of  citizens.  Addresses  were  made  by  city  officials,  members 
of  the  Board  of  Trade,  and  officers  of  the  company,  after  which 
refreshments  were  served  in  the  interurban  station. 

The  Columbus,  London  &  Springfield  is  the  first  road  to  be 
completed  into  Columbus  by  the  syndicate  headed  by  A.  E.  Apple- 
yard,  of  Boston,  and  H.  A.  Fisher,  of  Columbus.  The  system 
includes  the  Dayton,  Springfield  &  Urbana  Railway,  now  in 
operation  to  Springfield;  the  Columbus,  London  &  Springfield 
Railroad,  nearly  completed;  the  Columbus,  Grove  City  &  South- 
western, which  is  partially  completed;  the  Columbus,  Buckeye 
Lake  &  Newark  Traction  Company,  the  Columbus,  Delaware  & 
Northern  Railway,  and  the  Dayton  &  Lebanon,  which  are  under 
construction,  besides  several  contemplated  roads. 

The  cars  which  entered  Columbus  on  this  occasion  are  among 
the  finest  interurban  cars  ever  built.  The  standard  closed  cars 
are  62  ft.  long,  have  smoking  compartments,  which  seat  sixteen 
people,  and  main  body  of  cars  seating  forty-six  people.  They 
are  finished  in  solid  mahogany,  have  upholstered  seats,  lavatories, 
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are  heated  with  electricity,  have  air  brakes,  and  are  capable  of 
making  a  speed  of  65  miles  an  hour,  being  provided  with  four 
7S-hp  motors.  The  summer  cars  are  60  ft.  in  length,  with  center 
aisles  and  the  seats  upholstered  in  rattan.  The  cars  will  seat 
sixty-six  people,  and  are  equipped  with  four  7S-hp  motors.  When 
completed  the  road  will  be  one  of  the  very  finest  in  the  country, 
being  built  largely  on  private  right  of  way,  with  few  curves  or 
grades. 



Street  Cleaning  Service  in  Cleveland 


More  Pan-American  Exhibits 


The  Pan-American  Exposition,  though  small  as  compared  with  a 
world's  fair,  yet  may  be  considered  as  almost  a  world's  fair  so  far  as 
its  departments  of  electricity,  machinery  and  transportation  are 
concerned.  In  these  departments  of  the  world's  industry,  America 
is  so  far  ahead  of  other  nations  that  an  exhibit  of  American  ap- 


The  Cleveland  Electric  Railway  Company  has  taken  a  contract 
from  the  city  street  cleaning  department  to  clean  as  many  as 
possible  of  all  streets  traversed  by  its  lines.  For  this  work  the 
company  has  improvised  a  special  sweeper,  which  is  herewith 
illustrated.  It  is  one  of  the  latest  pattern  of  sweepers  built  by 
the  J.  G.  Brill  Company,  of  Philadelphia,  and  it  was  equipped 
in  the  shops  of  the  Cleveland  company  with  an  extra  sweeper,  the 
two  being  on  the  same  shaft.  The  inner  sweeper  sweeps  the 
devil  strip  and  between  the  rails,  while  the  outer  sweeper  can  be 
given  a  radius  of  10  ft.  if  desired. 

When  first  tried  the  sweeper  shaft  was  provided  with  a  small 
outside  wheel  bearing  the  weight,  but  this  was  found  impractical 
where  the  dirt  or  mud  was  heavy,  so  that,  as  it  is  now  being  used, 
the  weight  rests  on  the  brushes.  The  brooms  at  present  in  use 
were  designed  more  for  snow  than  for  dirt,  and  they  are  hardly 
durable  enough  for  the  work.  Steel  brushes  will,  therefore,  soon 
be  tried.  Both  brooms  are  raised  and  lowered  by  levers,  and  they 
are  operated  by  the  motor  in  the  car. 

The  sweeper  operates  best  when  running  at  a  speed  of  about 
6  miles  an  hour;  a  sprinkler  precedes  the  car  and  does  away  with 


EXHIBIT  OF  THE  H.  P.  CAMP  CO. 

paratus  shows  practically  the  best  apparatus  available.  To  be 
sure,  if  he  compares  the  Pan-American  with  the  Paris  Exposition 
in  these  branches,  the  visitor  to  Buffalo  will  miss  a  good  many 


THE  NEW  SWEEPER  AT  CLEVELAND 


much  of  the  dust.  The  car  is  followed  by  several  wagons,  which 
gather  up  the  dirt  as  it  is  thrown  in  the  gutters.  It  is  proposed 
to  clean  all  the  streets  in  the  city  which  are  traversed  by  car  lines 
at  least  twice  a  week,  and  it  is  believed  the  service  will  effect  a 
great  saving  for  the  city  street  cleaning  department. 

In  the  illustration,  General  Manager  McCormack  stands  in  the 
further  corner.  Next  to  him  is  Director  of  Public  Works  Salen. 
The  other  gentlemen  are  city  officials.  The  figure  in  the  side 
door  is  D.  F.  Carver,  engineer  for  the  company. 

 ♦^^  

It  is  reported  that  the  abandoned  steam  railroad  between  Gar- 
den City  and  Flushing,  L.  I.,  the  right  of  way  of  which  is  owned 
by  the  Long  Island  Railroad,  is  to.be  regradcd  and  an  electric  line 
built. 


exhibits  of  foreign  made  cars,  which  to  our  eyes  appear  clmnsy,  of 
machine  tools  and  motors  which  seem  heavy  and  inconvenient  as 
compared  with  American  standards,  and  some  electrical  apparatus 
which  would  undoubtedly  be  of  considerable  interest.  Whatever 
may  be  the  local  advantage  of  such  cars  and  machinery,  they  must 
be  admitted  in  general  to  be  entirely  unsuitable  for  American  uses, 
so  that  a  tour  of  inspection  through  the  different  departments  men- 
tioned at  the  Buffalo  Fair  will  reveal  the  American  electrical  and 
railway  industry  at  its  best. 

The  street  railway  exhibits  at  the  Pan-American  Exposition  can 
be  logically  divided  into  three  classes,  one  of  which,  that  pertaining 
to  transportation,  is  contained  in  the  Station  Exhibit  Building,  and 
lias  been  fully  described  in  previous  issues.  There  remain  to  be 
described,  however,  the  exhibits  of  street  railway  interest  which 
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are  contained  in  Electricfty  Building,  as  well  as  those  which,  owing 
to  their  character,  have  been  placed  in  the  still  larger  and  adjoin- 
ing Machinery  and  Transportation  Building. 

A  number  of  the  exhibits  in  Electricity  Building  have  already 
been  described  in  these  pages,  but  there  yet  remain  many  of  par- 
ticular interest  to  the  street  railway  engineer.  The  items  selected 
for  publication  this  week  are  typical  of  various  booths  where  he 


AMERICAN 

VITRIFIED  CONDUITCO, 

~  .?  ®  '  **    tORTL/lMor  ST   — 

NEW  Y 


THE  ELECTRIC  STORAGE  BATTERY  COMPANY,  of 
Philadelphia,  has  a  very  artistically  arranged  booth,  as  shown 
in  the  accompanying  illustration.  Along  the  back,  but  easily  ac- 
cessible for  examination,  is  one  of  the  standard  end-cell  switches 
which  are  becoming  familiar  adjuncts  to  storage  battery  installa- 
tions. The  regular  type  of  chloride  cell  which  is  used  in  power 
stations  is  shown  in  various  sizes,  and  there  is  also  quite  an  ex- 
hibit of  the  new  Exide  pasted  cell,  which  is  shown  in  all  its  details. 


EXHIBIT  OF  THE  AMERICAN  VITRIFIED  CONDUIT  CO. 


EXHIBIT  OF  ELECTRIC  STORAGE  BATTERY  CO. 


can  spend  much  time  in  profitable  investigation  of  some  im_portant 
factors  in  construction  and  operation.  Placing  feeders  under- 
ground is  coming  more  and  more  into  favor  and  the  exhibits  of  the 
various  conduit  and  cable  manufacturers  will  prove,  therefore,  of 
interest.  Spaces  which  are  similarly  attractive  to  railway  men  are 
those  containing  the  products  sold  by  the  general  supply  men,  and 
in  few  of  which  will  be  found  nothing  to  catch  the  fancy. 

THE  H.  B.  CAMP  COMPANY'S  exhibit  has  at  its  front  a  span 
of  16  ducts  of  Camp  conduit  supported  entirely  by  its  own  strength 
and  the  strength  of  the  cement  holding  the  ducts  together.  This 
span  is  17  ft.  long  and  it  is  impossible  to  convince  some  people 
that  the  span  is  self-supporting  until  they  mount  a  stepladder  and 
see  that  there  are  no  wires  or  rods  running  through  the  conduit. 
The  span  is  a  standing  and  practical  testimonial  to  the  strength 
of  Camp  conduit  as  laid  in  the  street.  On  the  floor  of  the  exhibit 
is  a  sample  manhole  and  cover  with  conduit.  A.  L.  Daniels,  of  the 
New  York  office,  is  in  charge. 


A  novelty  in  tanks  is  presented,  consisting  of  an  alloy  tank  to  take 
the  place  of  the  lead-lined  wooden  tank  that  is  ordinarily  used.  The 
largest  cell  shown  is  one  having  a  capacity  of  2000  amps,  discharge 
for  three  hours.  Another  feature  of  interest  is  an  800-amp.,  dif- 
ferentially-wound booster,  giving  100  volts  at  full  load.  In  connec- 
tion with  this  booster  is  a  switch  for  the  shunt  field,  which  is  so 
arranged  that  it  can  strengthen,  weaken  or  reverse  this  field  as 
occasion  may  require  to  properly  balance  the  charge  and  discharge 
of  the  battery,  to  which  it  is  connected. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY, 
as  usual  at  expositions,  has  a  comprehensive,  yet  compactly  ar- 
ranged exhibit  which  shows  all  of  its  products.  Although  cables, 
etc.,  for  all  classes  of  electrical  work  are  shown,  the  street  railway 
man's  interest  will  center  about  one  case  of  samples  wherein  are 
shown  the  wires  and  cables,  terminal  heads  and  accessory  devices 
used  in  street  railway  work.  The  appearance  of  the  booth  has  that 
quiet  elegance  which  is  in  keeping  with  the  company's  high  and 
e^-tal)lishcd  position  in  the  electrical  field. 

THE  AMERICAN  VITRIFIED  CONDUIT  COM- 
PANY, New  York,  is  prominently  located  in  the  north- 
east corner  of  the  Electricity  Building,  with  an  interest- 
ing exhibit  of  a  full  line  of  its  great  variety  in  style  and 
type  of  vitrified  conduits.  Its  leading  article  of  manu- 
facture is  the  multiple-duct  conduit.  While  multiple 
conduits  having  from  two  to  six  ducts  have  been  for 
time  well  known  on  the  market,  this  company 


EXHIBIT  OF  THE  EUREKA  TEMPERED 
COPPER  CO. 


EXHIBIT  OF  THE  D.  &  W.  FUSE  CO. 


EXHIBIT  OF  THE  STANDARD  UNDERGROUND 
CABLE  CO. 


THE  EUREKA  TEMPERED  COPPER  WORKS,  of  North- 
east, Pa.,  has  a  Pan-American  exhibit  consisting  of  its  rail-bonds 
and  drop-forged  commutator  segments.  The  details  of  the  display 
are  well  known  to  most  users  of  street  railway  supplies,  that  being 
composed  of  the  company's  standard  products,  but  much  interest 
nevertheless  ^renters  around  the  Eureka  booth  for  visiting  railway 
men.  In  addition  to  a  board  showing  the  many  different  shapes 
of  commutator  segments  this  company  makes,  there  are  some  as- 
sembled commutators, 


is  the  first  to  succeed  in  producing  perfectly  formed  9  x 
12  and  i6-duct  conduits,  which  in  themselves  comprise 
complete  systems  with  the  consequent  economical,  solid  and 
rapid  construction.  Wardell  E.  Brown,  who  looks  after 
the  construction  interests  of  the  company,  deserves  great  credit 
for  the  manner  in  which  the  exhibit  is  arranged  and  presented  to 
the  public.  Mr.  Brown  not  only  designed,  but  is  in  charge  of  the 
exhibit,  and  welcomes  his  large  circle  of  acquaintances  and  friends 
with  a  cordial  invitation  to  use  the  hospitality  of  the  booth. 


July  20,  1901.] 
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THE  WARREN  ELECTRIC  MFG.  COMPANY,  of  Sandusky, 
Ohio,  exhibits  a  number  of  the  Warren  inductor  alternators,  and 
also  the  exciters  which  it  makes  to  be  used  in  connection  with  these 
machines.  A  300-kw,  133-cycIe  generator  occupies  the  center  of 
the  space,  while  smaller  machines,  45  kvv  and  35  kw  respectively, 
show  other  types  of  the  company's  apparatus.    One  of  these 


EXHIBIT  OF  THE  WARREN  ELECTRIC  MFG.  CO. 


smaller  machines  is  disassembled,  both  the  inductor  and  the  field 
coil  being  removed,  showing  the  construction  to  great  advantage. 
Oil-insulated  transformers  in  sizes  ranging  from  600  watts  to  8750 
watts,  are  in  the  exhibit,  and  also  some  handsome  photographs  of 
a  double-voltage,  direct-connected  inductor  alternator  plant  re- 
cently installed  with  Warren  alternators. 

THE  D.  &  W.  FUSE  COMPANY,  of  Providence,  R.  I.,  has  its 
exhibit  under  the  charge  of  F.  C.  Perkins,  of  Buffalo.  D.  &  W. 
fuses  and  fuse  blocks  of  all  sizes  from  500  amps,  down  are  shown. 
Some  larg^  500-amp.  junction  boxes  displayed  attract  consider- 
able attention.  Five  hundred-volt  fuses  for  street  railway  and 
other  purposes  are,  of  course,  found  in  this  collection. 

THE  HAZARD  MANUFACTURING  COMPANY,  of  Wilkes- 
barre,  Pa.,  has  a  handsomely  arranged  space  with  railings  of 
Hazard  wire  rope.  At  the  back  are  shown  cables  for  haulage  and 
mechanical  purposes,  including  some  fine  specimens  of  long  life 
cables  taken  from  cable  roads.  Samples  of  all  the  company's 
electrical  wires  adorn  the  front  of  the  booth.  An  extra  heavy 
stranded  copper  cable  with  a  hemp  core  to  give  flexibility  in  hand- 
ling is  a  noticeable  feature  of  the  exhibits. 

 ♦♦♦  

Worcester  Street  Railway  Consolidation 

The  Worcester  Railways  &  Investment  Company  has  been  or- 
ganized to  control  the  street  railway  systems  centering  in  Worces- 
ter. The  company  has  a  capital  of  $6,000,000  and  will  purchase 
the  stocks  of  the  Worcester  Consolidated  Street  Railway  Com- 
pany, including  the  stock  of  the  old  Consolidated  Company,  the 
Worcester  &  Suburban,  the  Leominster  &  Clinton,  the  Worcester  & 
Marlboro  and  the  Worcester  Traction  Company.  Stockholders  in 
the  Worcester  Traction  Company  are  notified  that  for  each  five 
shares  of  their  common  stock  they  will  be  offered  two  shares  of  the 
Worcester  Railway  &  Investment  Company  stock.  For  each  100 
shares  of  Worcester  Traction  preferred  stock  the  syndicate  will 
give  105  shares  of  the  Investment  Company's  stock,  and  in  addition 
$3  per  share  in  cash,  the  latter  representing  the  accrued  dividend  to 
Aug.  I.  Any  holder  of  the  preferred  stock  of  the  Worcester  Trac- 
tion Company  who  does  not  care  to  make  the  exchange  may  receive 
$108  per  share  in  cash.  More  than  five-sixths  of  the  common  stock 
has  been  deposited  for  exchange  into  the  shares  of  the  new  com- 
pany. Vermilye  &  Company  are  the  syndicate  managers.  The  trus- 
tees of  the  new  company  are :  Col.  A.  George  Bullock,  of  Worces- 
ter; T.  J.  Coolidge,  Jr.,  and  Samuel  Carr,  of  Boston  ;  Hon.  Stephen 
Salisbury,  of  Worcester,  and  William  Read,  of  Vermilye  &  Com- 
pany. These  trustees  are  to  hold  the  stock  of  the  new  company 
in  trust  after  the  manner  of  the  Massachusetts  Electric  Companies. 
Whatever  stock  is  not  taken  by  the  old  stockholders  will  be  offered 
to  the  public.  The  trust  is  governed  by  Massachusetts  laws,  and 
the  new  stock  is  to  pay  4J/2  per  cent  and  be  free  from  taxes.  The 
old  stock  was  a  6  per  cent  stock,  but  was  subject  to  taxation,  reduc- 
ing its  income  return,  it  is  said,  to  about  4.35  per  cent.  The  total 
mileage  of  the  system  is  about  135  miles. 

 ■ 

Proposed  High-Speed  Line  Near  New  York 

Applications  have  been  made  by  William  C.  Gotshall,  of  76 
William  Street,  New  York,  for  right  to  construct  a  high-speed 
electric  road  between  I32d  Street,  New  York,  and  Portchester, 


N.  Y.,  a  distance  of  some  25  miles.  Four  tracks  will  be  used  and 
will  be  laid  almost  entirely  on  private  property  and  with  no  grade 
crossings.  Two  of  the  tracks  will  be  used  for  express  trains  and 
the  company  will  run  only  passenger  trains.  About  200  of  these 
each  way  are  promised  daily. 


The  route  of  the  proposed  road  is  shown  in  the  diagram  here- 
with. It  will  connect  with  the  new  rapid  transit  tunnel  system  at 
i82d  and  I32d  Streets,  with  the  Manhattan  Elevated  at  177th 
Street,  and  with  the  surface  roads  at  different  points.  It  is  said  that 
all  the  necessary  money  has  been  raised,  and  the  work  of  building 
the  road,  which  will  require  eighteen  months  to  complete,  will  be 
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begun  just  as  soon  as  the  legal  requisites  have  been  complied  with. 
Associated  with  Mr.  Gotshall  in  the  engineering  portion  of  the  pro- 
posed line  is  C.  O.  Mailloux. 

The  fares  on  the  new  line  will  be  one-third  the  present  fares  on 
the  New  York,  New  Haven  &  Hartford  Railroad,  and  the  trip 
between  Portchester  and  City  Hall,  New  York,  will  be  made  in 
sixty-six  minutes.  The  engineering  features  will  necessarily  be 
quite  novel  and  are  now  engaging  the  attention  of  those  in  charge. 
Cars  weighing  55  tons,  loaded,  will  be  used  and  the  third-rail  sys- 
tem will  probably  be  employed. 

 ■ 

The  New  York  Central  Tunnel 


New  York,  July  10,  1901. 
Editors  Street  Railway  Journal  : 

It  seems  to  be  the  popular  policy  in  New  York  just  now  to 
club  every  railway  head  in  sight,  and  the  daily  papers  having 
exhausted  the  subject  of  congestion  on  the  Brooklyn  Bridge,  and 
having  paid  their  respects  to  the  managers  of  the  Metropolitan 
Street  Railway  Company  for  allowing  passengers  to  stand  up  in 
their  open  cars,  are  now  directing  their  attention  to  instructing 
the  owners  of  the  New  York  Central  Railroad  as  to  how  they 
might  operate  the  trains  in  their  tunnel.  This  is  a  perennial 
subject,  as  old  as  the  idea  that  any  butcher  or  baker  knows  more 
about  railroading,  street  and  steam,  than  the  man  who  makes  it 
his  business  and  has  been  trained  to  it  through  many  years  of 
experience,  so  that  the  present  agitation  is  by  no  means  a  new 
one. 

The  situation  in  the  Park  Avenue  tunnel  is  undoubtedly  a 
serious  one,  and  I  believe  that  no  one  realizes  this  to  a  greater 
extent  than  the  owners  of  the  New  York  Central  &  Hudson 
River  Railroad  Company,  but  the  proper  solution  of  it  is  a  serious 
engineering  question,  and  one  which  can  not  be  solved  in  five 
minutes  by  the  average  reporter  who  works  on  a  daily  newspaper. 
Railroads,  like  individuals,  in  business,  are  subject  to  competi- 
tion, and  if  one  road  ofifers  better  facilities  or  more  comfortable 
travel  than  another,  traffic  will  inevitably  tend  its  way.  It  is, 
therefore,  fair  to  assume  that  every  company  gives  at  least  some 
consideration  to  the  methods  by  which  it  can  make  its  products, 
which  in  the  case  of  a  railroad  is  transportation,  more  acceptable 
to  the  general  public.  If,  therefore,  the  New  York  Central  Rail- 
road has  a  long  tunnel  on  its  line,  through  which  passengers  find 
it  disagreeable  to  pass,  the  instinct  of  self-interest  has  undoubtedly 
induced  the  directors  to  consider  the  subject  in  all  its  aspects  much 
closer  and  to  give  more  time  to  it  than  can  be  accorded  by  a 
person  who  is  not  pecuniarily  interested  in  the  plan  to  alleviate 
the  discomfort. 

All  the  persons  who  are  endeavoring  to  instruct  these  railroad 
officials  as  to  the  best  way  of  getting  rid  of  the  noxious  smoke 
seem  to  be  unanimous  in  the  opinion  that  electricity  is  the  proper 
power  to  use  in  the  tunnel.  Most  of  the  critics  go  no  further  than 
to  reiterate  this  statement,  but  I  have  noticed  that  the  few  who 
have  pursued  the  crusade  somewhat  further  differ  among  them- 
selves as  to  whether  a  union  station  should  be  established  at 
Mott  Haven,  at  which  all  passengers  would  change  cars  to  go 
through  the  tunnel,  or  whether  all  the  trains  should  be  hauled 
through  the  tunnel  by  electric  locomotives.  The  difference,  which 
they  usually  pass  over  as  unimportant,  is  really  a  vital  one.  For 
the  only  road  carrying  passengers  into  the  city  of  New  York, 
with  a  station  in  the  city,  to  and  from  which  through  trains  are 
run,  the  abandonment  of  such  a  terminal  is  indeed  a  question 
of  the  greatest  importance.  In  fact,  it  might  almost  be  considered 
as  self-evident  that  the  inconvenience  and  delay  which  would  be 
occasioned  by  making  a  general  transfer  of  passengers  and  bag- 
gage at  Mott  Haven,  coupled  with  the  natural  disinclination  of 
passengers  to  any  such  proceeding,  and  the  immense  expense  to 
which  the  company  has  gone  in  establishing  and  maintaining  a 
city  terminus,  are  so  great  as  absolutely  to  preclude  from  con- 
sideration any  idea  of  a  transfer  station-  on  the  outskirts  of  the 
city,  certainly  during  the  life  of  this  generation. 

Some  plan  must,  therefore,  be  adopted  of  bringing  the  trains 
through  the  tunnel  by  electric  locomotives.  But,  here  again  is 
a  problem  of  great  engineering  magnitude.  "Why,"  say  the 
public,  and  even  some  of  the  technical  press,  "this  is  being  done 
every  day  of  the  week  in  Baltimore."  Granted,  but  under  con- 
ditions which  are  entirelj  different.  The  Baltimore  &  Ohio 
Railroad  has  only  four  electric  locomotives  and  excellent  switch- 
ing facilities  at  each  end  of  its  tunnel,  and  this  equipment  is  ample 
for  the  service  there  required.  The  number  of  trains  passing 
daily  through  the  New  York  Central  tunnel,  on  the  other  hand, 
is  in  the  neighborhood  of  550,  or  an  average,  for  the  twenty-four 
hours,  of  about  one  every  5^  mins.  in  each  direction,  while 
during  the  rush  hours,  the  trains  run  into  the  tunnel  at  intervals 


sometimes  of  less  than  a  minute  apart.  It  is  one  thing  to  handle 
a  traffic  which  requires  only  four  locomotives,  and  it  is  an  entirely 
different  thing  to  care  for  traffic  of  the  density  just  mentioned, 
with  the  inevitable  coupling  and  uncoupling,  where  the  change 
is  made,  and  with  switching  facilities  of  the  most  contracted  type 
at  each  end  of  the  tunnel.  Even  the  problem  of  conduction  of 
current  has  not  been  satisfactorily  settled  yet  in  Baltimore.  What 
would  this  problem  be  in  the  Central  tunnel  and  the  switching 
yards  at  Mott  Haven  and  Forty-Second  Street?  I  do  not  say 
that  it  is  incapable  of  solution,  but  he  would,  indeed,  be  a  coura- 
geous engineer  who  would  guarantee  to  install  either  a  satisfactory 
overhead  or  third-rail  system  under  conditions  of  this  kind. 

"But  why  should  not  electricity  be  used  exclusively  on  the  local 
trains  which  run  out  a  distance  of  only  30  miles  or  40  miles,  leav- 
ing to  the  electric  locomotives  only  the  task  of  hauling  the 
through  trains  through  the  tunnel?"  propounds  one  of  the  recent 
critics.  That  would,  indeed,  be  a  consummation  devoutly  to  be 
wished.  Electricity  is  undoubtedly  the  ideal  motive  power  for 
trains  of  this  kind,  and  where  the  added  advantage  is  afforded  of 
producing  no  combustion  in  the  tunnel,  there  is  no  power  which 
can  be  compared  with  it.  The  writer  is  as  enthusiastic  a  believer 
in  the  advantages  of  electric  power  for  this  purpose  as  any  one 
in  the  country,  but  no  electric  railway  installation  of  this  kind 
has  yet  been  made  by  a  railroad  of  this  kind,  on  even  a  moderate 
scale,  and  I  can  well  realize  why,  under  these  circumstances,  the 
managers  of  an  enormous  property  like  the  New  York  Central 
Railroad  shrink  from  a  hasty  conclusion  to  make  such  a  radical 
change  in  their  property.  Undoubtedly  they  would  prefer  to 
have  the  initial  problems,  and  there  are  many  of  them,  worked 
out  on  a  road  on  which  the  traffic  is  not  so  dense,  and  where  the 
succession  of  through  trains  using  the  same  tracks,  and  which 
would  be  interfered  with  by  the  carrying  out  of  such  a  plan,  was 
not  so  continuous.  Again,  such  local  trains  should  have  an 
operating  radius  of  from  40  miles  to  50  miles,  which  lafter  is  about 
the  limit  of  what  may  be  considered  the  New  York  Central  sub- 
urban traffic.  For  this  service,  a  polyphase  motor,  requiring 
no  converter  sub-stations,  would  supply  the  ideal  power,  but  the 
electrical  manufacturers  have  not  yet  announced  that  they  are 
leady  to  supply  polyphase  motors  for  this  work.  If  the  poly- 
phase motor  is  impracticable,  the  situation  will  be  greatly  simpli- 
fied, as  then  it  would  be  possible  to  consider  whether  the  ap- 
paratus now  available  is  entirely  suited  for  the  work,  and  a  decis- 
ion could  more  easily  be  reached.  But  with  the  potential  possi- 
bilities of  the  polyphase  motor  looming  up,  the  policy  of  Festina 
Lcnte  would  seem  the  safest  under  the  circumstances.  At  least 
such  is  the  opinion  of  a 

Steam  Engineer. 

 *^  

An  Improved  Motor  Ventilator 

The  system  shown  in  the  accompanying  cut  is  intended  to 
furnish  a  simple  and  efficient  means  for  ventilating  the  motors 
of  street  railway  cars.  The  necessity  for  enclosing  an  ordinary 
street  railway  motor  in  order  that  it  may  be  kept  free  from  dirt 
renders  it  difficult  to  obtain  sufficient  ventilation  to  keep  the 


IMPROVED  MOTOR  VENTILATOR 


parts  below  the  limiting  rise  in  temperature.  The  device  shown 
carries  cold  air  directly  to  the  motors;  as  the  motion  of  the  car 
creates  sufficient  draft  to  force  this  air  through  the  piping  sys- 
tem, no  extra  power  is  required  to  operate  it.  The  motors  are 
thus  kept  clean  and  cool  without  additional  expense,  and,  as  the 
draft  of  cold  air  on  the  commutator  has  the  effect  of  breaking 
any  arc  which  is  likely  to  occur,  the  life  of  the  commutator  is 
greatly  lengthened.  The  field  coils  and  armatures  from  the  lower 
temperature  which  they  can  be  made  to  maintain,  will  also  show 
a  decided  decrease  in  cost  for  repairs.  As  shown  in  the  repro- 
duced drawing,  the  air  enters  under  the  motorman's  platform, 
or,  it  thought  more  desirable,  through  funnels  at  the  top  of  the 
corner  posts  of  the  car.  The  system  operates  equally  well,  no 
matter  in  which  direction  the  car  is  going,  as  the  hoods,  etc.,  are 
made  in  duplicate,  one  being  placed  at  each  end  of  the  car.  The 
system  was  invented  and  patented  by  James  J.  Devine,  who  has 
assigned  it  to  the  Electric  Motor  &  Generator  Ventilating  Com- 
pany, of  Philadelphia,  Pa.  This  company  is  now  engaged  in 
installing  the  apparatus  on  street  railway  cars. 


July  20,  1901.] 
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Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  RAILWAY  PATENTS  ISSUED  JULY  9,  1901 

677,881.  Trolley;  T.  L.  McElroy,  Brooklyn,  N.  Y.  App.  filed 
Oct.  S,  1900.  The  harp  is  provided  with  a  reservoir  for  oil  from 
which  a  wick  extends  to  the  wheel-bearing  surfaces. 

677,889.  Street  Railway  Switch ;  J.  Simmerman,  Dayton,  Ohio. 
App.  filed  Nov.  3,  1900.  A  lever  pivoted  to  the  front  of  the  truck 
can  be  thrown  toward  the  rail  to  engage  and  move  the  switch 
point. 

677,916.  Car;  H.  Anderson,  Omaha,  Neb.  App.  filed  Dec.  8, 
1900.  The  car  has  fixed  and  movable  side  panels,  the  latter  being 
shifted  to  make  either  an  open  or  a  closed  car  by  means  of  suitable 
gearing  operated  by  a  crankshaft. 

677,961.  Railway  Car;  G.  W.  Douglas,  San  Francisco,  Cal.  App. 
filed  April  22,  igoi.  The  car  has  outwardly  facing  seats  arranged 
in  parallel  rows  running  lengthwise  of  the  car,  the  rows  being  ar- 
ranged in  tiers. 


PATENTS  NOS.  677,881  AND  677,961 

677,962.  Track  Brake  for  Railway  Cars ;  G.  W.  Douglas,  San 
Francisco,  Cal.  App.  filed  April  22,  1901.  Relates  to  the  system 
of  leverage  between  brake-shoes  adapted  to  engage  with  the  rails 
and  the  operating  lever  on  the  platform. 

678,023.  Street  Car  Fender;  C.  Nicholson,  Brooklyn,  N.  Y. 
App.  filed  April  3,  1900.  A  car  fender  having  an  independent  ad- 
justable bumper-cushion,  scoop-hangers  with  slot  for  holding  the 
scoop,  connecting  braces,  cams  and  shafts  and  automatic  locking 
catches,  the  scoop  arranged  to  fit  in  hanger  slots  and  regulated 
by  the  action  of  the  cams,  operated  by  the  regulating  lever. 

678,084.  Railway  Switch  Mechanism;  A.  C.  Wolfe,  Freeport, 
Pa.  App.  filed  Feb.  27,  1900.  The  invention  consists  mainly  of 
what  is  called  a  screw-wedge,  which  by  pressing  down  upon  it, 
moves  a  switch  lever. 

678,139.  Composite  Brake-Shoe;  F.  R.  Spear,  Chicago,  111.  App. 
filed  Oct.  29,  1900.  A  composition  for  brake-shoes  consisting  of 
coal  tar,  particles  of  metal  and  a  fibrous  substance. 

678,196.  Electric  Control  System;  W.  B.  Potter  and  F.  E.  Case, 
Schenectady,  N.  Y.  App.  filed  Sept.  17,  1893.  A  magnetic  clutch 
is  used  for  stopping  the  rotation  of  the  motor  and  holding  it  at  any 
desired  position ;  the  clutch  is  released  when  current  is  admitted 
to  the  motor. 

678,232.  Fender;  C.  F.  Ekman,  Marshalltown,  la.  App.  filed 
Dec.  24,  1900.  The  fender  consists  of  a  half-round  stationary 
scoop,  under  which  is  placed  a  horizontal  wheel.  The  rim  of  the 
latter  projects  slightly  beyond  the  scoop  so  as  to  deflect  an  obstacle 
to  one  side. 

678,299.  Car  Seat ;  F.  G.  Koehler,  St.  Louis,  Mo.  App.  filed  July 
29,  1898.  A  form  of  seat  in  which  the  reversing  of  the  back  also 
shifts  the  cushion. 



PERSONAL  MENTION 


JUDGE  D.  A.  RUSSELL,  a  prominent  business  man  of  Pome- 
roy,  Ohio,  and  treasurer  of  the  Pomeroy  &  Middleport  Electric 
Railway  Company,  died  suddenly  at  Cincinnati,  July  12. 

MR.  JOHN  A.  BRADNER,  a  prominent  citizen  of  Fostoria, 
Ohio,  and  a  railroad  contractor,  died  at  his  home  on  July  12.  Mr. 
Bradner  was  contractor  for  the  construction  work  on  the  Toledo, 
Fostoria  &  Findlay  Railway  and  the  Ohio  Northwestern  Railway, 
both  of  which  are  in  process  of  construction. 


MR.  EPFS  RANDOLPH,  division  superintendent  of  the  South- 
ern Pacific  Railroad  Company,  with  headquarters  in  Tucson,  Ariz., 
has  resigned  that  position  in  order  to  accept  the  position  of  gen- 
eral manager  of  the  Los  Angeles  Railway  Company,  of  Los 
Angeles,  Cal.    Mr.  Randolph  will  enter  upon  his  duties  Aug.  I. 

MR.  L  K.  ROBINSON,  of  Iquique,  Chili,  who  looks  after  the 
Westinghouse  interests  in  Bolivia,  Chili,  Ecuador  and  Peru,  South 
America,  is  at  present  in  the  United  States  with  reference  to  some 
important  contracts  for  electrical  equipment  about  to  be  closed  in 
that  part  of  the  world.  Mr.  Robinson  is  stopping  at  the  Holland 
House. 

MR.  R.  T.  SCOTT,  of  Oxford,  Ohio,  who  for  the  past  two  years 
has  been  superintendent  of  the  Knoxville  Electric  Light  &  Power 
Company,  of  Knoxville,  Tenn.,  has  been  appointed  as  assistant  to 
Manager  Shepard,  of  the  Cleveland  office  of  the  General  Electric 
Company.  Mr.  Scott  was  formerly  identified  with  the  same  com- 
pany. 

MR.  ARCHER  HARMAN,  managing  director  of  the  Ecuadorian 
Association,  Limited,  of  33  Wall  Street,  New  York  City,  which  is 
building  the  Guayaquil  &  Quinto  Railway  in  Ecuador,  South 
America,  sailed  this  week  for  Guayaquil.  While  there  Mr.  Harman 
will  look  into  the  question  of  establishing  an  electric  traction  sys- 
tem and  lighting  plant  on  a  somewhat  extensive  scale.  Guayaquil 
is  the  most  flourishing  seaport  on  the  west  coast  of  South  America, 
and  has  a  population  of  about  100,000.  Mr.  Harman,  according  to 
present  arrangement,  will  be  absent  four  months. 

MR.  J.  WAYNE  NEFF,  promoter,  builder,  and  until  a  few 
days  ago  vice-president  and  manager  of  the  Rapid  Transit  Com- 
pany, of  Xenia,  Ohio,  has  by  reason  of  the  consolidation  of  that 
company  with  the  Dayton  &  Xenia  Rapid  Traction  Company,  severed 
his  official  relation  with  the  company,  but  will  maintain  an  in- 
terest in  the  consolidated  company.  Mr.  Neff  was  most  con- 
siderate for  the  welfare  of  his  employees,  and  by  his  kindness  and 
businesslike  methods  won  the  admiration  of  the  humblest  in  his  em- 
ploy. Mr.  Neff,  on  his  retirement,  was  presented  by  the  employees 
with  a  handsome  gold-headed  cane,  suitably  engraved. 

IT  IS  the  policy  of  Mr.  H.  A.  Everett,  the  Cleveland  railway 
magnate,  to  fill  the  responsible  positions  in  his  various  interests 
with  young  men  who  have  risen  from  his  own  rank.    He  is  always 
on  the  lookout  for  promising  material,  and  when  a  young  man 
-^v.  shows  an  inclination  to  do  his 

duty  faithfully  he  is  pretty  sure 
to  find  himself  placed  in  some 
responsible  position.  Mr.  L.  E. 
Beilstein,  who  is  soon  to  assume 
the  position  of  general  manager 
of  the  Toledo  Traction  Com- 
pany, one  of  the  recent  acquisi- 
tions of  the  Cleveland  syndicate, 
is  one  who  has  for  years  been 
identified  with  the  railway  inter- 
ests of  the  Everett  people.  He 
started  as  an  errand  boy  in  the 
general  offices  of  the  company. 
Later  he  was  made  a  road  su- 
perintendent, and  three  years 
ago,  when  the  Northern  Ohio 
Traction  Company  was  formed, 
he  was  placed  in  charge  as  gen- 
eral manager  of  the  system 
which  includes  the  Akron  city  lines  and  over  50  miles  of  interurban 
roads.  In  his  new  capacity  he  will  have  charge  of  a'A  the  Toledo 
city  lines,  including  over  100  miles  of  track. 

PRESIDENT  J.  L.  GREATSINGER,  of  the  Brooklyn  Rapid 
Transit  Company,  has  received  from  his  former  employees  in  Du- 
luth,  a  very  handsome  photograph  album  containing  portraits  of  a 
great  number  of  them.  This  souvenir  edition  of  Mr.  Greatsinger's 
friends  is  to  be  in  two  volumes,  one  only  of  which  has  arrived. 
This  one,  however,  is  some  2  ft.  long  x  18  ins.  wide  and  6  ins. 
thick,  and  is  about  all  one  would  care  to  carry  around.  The  bind- 
ing is  of  leather,  handsomely  embossed,  on  which  is  inscribed, 
"Then  You'll  Remember  Me,"  and  inside  is  a  dedication  which  tells 
that  the  book  comes  from  the  officers  and  employees  of  the  Duluth 
&  Iron  Range  Railroad.  The  photographs  are  hinged  at  one  edge, 
so  that  they  may  be  turned  over  and  the  many  inscriptions  and  re- 
marks of  friendship  which  have  been  written  on  the  bock  dis- 
closed. Mr.  Greatsinger  is,  of  course,  extremely  gratified  at  the 
receipt  of  this  album,  as  each  and  every  face  contained  therein  calls 
up  memories  of  his  Western  home  and  the  men  that  he  did  so  much 
to  benefit  while  there. 
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CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 
GEORGIA.— Injunction— Contract  of  Municipality— Estoppel. 

1.  Courts  will  not  cnjom  a  municipal  corporation  from  perform- 
ing an  act  within  the  scope  of  its  authority  and  discretion,  when 
the  act  is  neither  unreasonable  nor  arbitrary. 

2.  A  municipal  corporation  can  not  make  a  valid  contract  ab- 
rogating or  restricting  its  legislative  or  discretionary  power,  and 
an  agreement  by  which  a  city  undertakes  to  divest  itself  of  such 
power  can  not  be  used  as  the  foundation  for  an  estoppel  against  it. 
—(Macon  Consol.  St.  R.  Co.  vs.  Mayor,  etc.,  of  City  of  Macon,  38 
S.  E.  Rep.,  60.) 

LOUISIANA.— Control  by  City— Laying  Tracks— Injunction. 

1.  The  city  of  New  Orleans  is  acting  within  the  scope  of  its 
administrative  and  police  power  in  authorizing  the  laying  of  a 
third  rail  in  connection  with  the  rearrangement  of  the  tracks  upon, 
and  the  paving  of,  one  of  its  streets,  though  the  question  *of  the 
right  of  the  particular  company  actually  laying  such  rail 
to  make  use  of  the  same  is  involved  in  litigation.  Whether  it  is 
advisable  to  lay  the  rail  under  such  circumstances,  in  order  to  pro- 
vide against  the  possible  future  breaking  up  of  the  pavement  for 
that  purpose,  is  a  matter  of  legislative  discretion. 

2.  Street  railway  companies  do  not  own  the  soil  of  the  streets 
of  New  Orleans  upon  which  their  tracks  are  laid,  and  their  owner- 
ship of  the  ties,  rails,  etc.,  constituting  their  tracks,  is  qualified  by 
the  fact  that  the  city  of  New  Orleans  has  the  right  to  authorize 
other  roads  to  use  such  tracks. 

3.  In  this  case  an  injunction  issued  to  restrain  the  laying  of  a 
third  rail,  the  laying  of  which  was  authorized  by  the  city  of  New 
Orleans.  Held,  that  the  injunction  should  have  been  dissolved  as 
on  bond  upon  the  application  of  the  city,  and  on  bond  upon 
the  application  of  the  company  acting  under  such  authority;  and 
mandamus  to  that  effect  is  made  preemptory.— (State  ex  rel.  City 
of  Orleans  et  al.  vs.  King,  Judge.,  29  So.  Rep.,  359-) 

MARYLAND. — Municipal  Corporations — Construction  of 
Tracks — Ordinance — Repeal — Construction — Meaning  of  Paving. 

1.  In  order  to  avail  itself  of  rights  in  streets  granted  by  an 
ordinance,  a  street  railway  company  was  required  to  construct  its 
tracks  and  begin  running  its  cars  within  a  specified  time  after  its 
approval;  but  the  ordinance  provided  that  the  requirement  should 
not  apply  if  the  streets  were  not  "graded  and  paved,"  and  in  such 
case  extended  the  time  to  comply  therewith.  Held,  that  macadam- 
izing was  not  paving,  within  the  meaning  thereof. 

2.  The  Baltimore  city  charter  of  1898  provides  that  all  ordi- 
nances in  force  and  not  inconsistent  therewith  shall  be  continued 
until  changed  or  repealed,  and  that  it  shall  not  impair  vested  rights 
existing  at  the  time  of  its  passage,  nor  impair  or  release  any  exist- 
ing contract,  nor  be  construed  to  make  irrepealable  or  irrevocable 
any  right  which  before  was  repealable  or  revocable.  Besides, 
grants  of  franchises  ore  revocable  under  the  charter.  Held,  that 
an  ordinance  under  which  a  street  railway  conipany  had  an  exist- 
ing, revocable  right  to  lay  its  tracks  in  a  street  was  not  repealed 
by  the  charter,  as  being  inconsistent  therewith,  though  the  charter 
provides  that  railway  companies  shall  pay  for  the  privilege  of  lay- 
ing tracks  in  streets,  and  gives  the  city  the  right  to  purchase  fran- 
chises after  a  certain  period;  these  provisions  evidently  applying  to 
the  future.— (United  Railways  &  Electric  Company,  of  Baltimore, 
vs.  Hayes,  Mayor  et  al.,  48  Atl.  Rep.,  564.) 

MARYLAND.  —  Railways  —  Turnpikes — Contract — Construc- 
tion— Intention — Technical  Terms. 

1.  A  horse  railway  company  acquired  the  right  to  operate  its 
road  over  the  bed  of  a  turnpike  under  a  contract  made  in  1861, 
providing  that  the  railway  might  carry  passengers  and  light  pack- 
ages and  articles  as  are  usually  carried  on  passenger  railway  cars, 
but  should  not  put  on  freight  cars  or  carry  heavy  freight,  and  the 
right  of  way  was  limited  to  "passenger  railway  cars,"  and  no 
steam  was  to  be  used  for  propulsion,  unless  by  consent.  In  1895 
the  railway  was  changed  into  an  electric  railway  under  an  agree- 
ment that  the  contract  of  1861  should  apply,  except  that  "the  cars" 
might  always  carry  such  articles  are  are  carried  on  other  suburban 
electric  railways  running  into  the  same  terminus.  Held,  that  the 
railway  company  had  no  right  to  Operate  a  car  for  transporting 
freight. 

2.  Where  a  turnpike  company  granted  a  horse  railway  company 
a  right  to  operate  a  line  over  the  bed  of  the  turnpike  under  an 
agreement  that  it  should  not  use  steam  or  carry  "heavy  freight," 


but  only  such  articles  as  were  carried  on  passenger  railway  cars, 
the  fact  that  such  articles  as  barrels  of  flour,  cement,  whiskey,  100- 
Ib.  rolls  of  wire,  iron  piping,  etc.,  were  not  termed  "heavy  freights" 
by  steam  railroads  unless  shipped  by  the  car  load,  could  not  con- 
trol the  contract. 

3.  A  turnpike  company  granted  an  electric  railway  company 
the  right  to  operate  its  line  over  the  turnpike,  "not,  however,  by 
the  use  of  steam,  for  the  transportation  of  passengers  and  such 
bundles  and  parcels  as  are  now  customary  to  be  carried  on  the 
city  and  suburban  electric  railway  lines,  but  not  for  the  transporta- 
tion of  heavy  freight."  Held,  that,  as  it  was  intended  that  the 
turnpike  company  should  continue  tiie  operation  of  its  road  for 
the  transportation  of  freight,  and  as  no  general  custom  of  electric 
railways  to  run  freight  cars  was  shown,  nor  any  evidence  that  the 
turnpike  company  had  knowledge  of  the  running  of  such  car  by 
the  railway  at  the  time  of  the  contract,  the  railway  company  was 
not  entitled  to  run  a  car  designed  for  general  freight. 

4.  Where  a  turnpike  company  granted  an  electric  railway  com- 
pany the  right  to  operate  its  road  over  the  turnpike  for  the  trans- 
portation of  passengers  only,  and  not  for  freight,  the  running  of 
an  express  car  over  the  road,  not  being  un'der  contract,  was  a 
mere  trespass,  for  which  the  turnpike  could  not  be  compensated 
in  proceedings  in  equity  to  enjoin  such  use  of  the  road. — (Presi- 
dent, etc.,  of  Baltimore  &  F.  Turnpike  Road  vs.  United  Railways 
&  Electric  Company,  of  Baltimore  City  et  al.,  48  Atl.  Rep.,  723.) 

NEW  JERSEY.— Construction — Consent  of  Abutting  Owners 
— Withdrawal — Public  School  Houses. 

1.  The  "consents  in  writing  of  the  owners  of  at  least  one-half 
in  amount  of  property,"  fronting  upon  a  street  railway  route,  re- 
quired by  "An  act  to  regulate  the  construction  and  maintenance 
of  street  railways  in  this  State,"  approved  May  16,  1894  (P.  L. 
1894,  p.  374),  and  by  "An  act  to  regulate  the  construction,  oper- 
ation and  maintenance  of  street  railways  in  this  State,"  approved 
April  21,  1896  (P.  L.  1896,  p.  329),  are  not  licenses  or  concessions 
granting  to  the  railway  company  some  interest  in  land  or  right  in 
the  streets.  They  are,  in  effect,  votes  for  the  adoption  of  a  legis- 
lative scheme  by  which  a  special  jurisdiction  over  highways  is 
conferred  upon  the  governing  body  of  the  municipality. 

2.  There  can  be  no  effective  withdrawal  of  any  consent  after 
jurisdiction  has  vested  in  the  municipal  body. 

3.  Jurisdiction  that  has  vested  in  the  manner  prescribed  by  the 
Legislature  will  not  be  ousted  by  the  subsequent  conveyance  by 
an  owner  of  the  property,  by  virtue  of  the  ownership  of  which  he 
had  consented  to  such  jurisdiction. 

4.  Jurisdiction  that  is  acquired  over  a  special  subject  is  not 
exhausted  by  lapse  of  time,  or  by  ineffectual  exercises  of  it. 

5.  "Location  of  a  route,"  in  a  statute,  implies  the  right  to  con- 
struct and  operate  a  railway  upon  such  route,  if  that  was  its  mean- 
ing at  the  time  it  was  used  in  the  legislative  act. 

6.  A  board  of  education,  nothing  more  appearing,  can  not  give 
a  valid  "consent"  with  respect  to  a  school  house  lot  for  the  statu- 
tory purpose  in  question. 

7.  When  the  beginning  point  of  a  proposed  street  railway  route 
is  to  be  north  of  a  natural  boundary  that  bisects  an  owner's  prop- 
erty, such  owner  can  give  a  valid  consent  with  respect  to  so  much 
only  of  his  property  as  liei  to  the  north  of  such  boundary. 

8.  A  consent  based  upon  the  ownership  of  property  fronting 
upon  a  street  over  which  permission  is  desired  is  limited  to  such 
street,  and  has  no  application  to  any  street  upon  which  the  prop- 
erty does  not  front. 

Qujere:  As  to  the  effect  upon  an  otherwise  valid  consent  of  an 
unauthorized  restriction  upon  the  exercise  of  the  jurisdiction  con- 
ferred.— (State  (Currie,  Prosecutor)  vs.  Atlantic  City  et  £l.,  48 
Atl.  Rep.,  615.) 

NEW  YORK.— Principal  and  Agent— Contract  for  Em.ploy- 
ment — Evidence. 

The  stock  of  defendant  corporation  was  held  by  a  traction  cor- 
poration which  was  in  the  hands  of  a  reorganization  committee,  of 
which  S.  was  chairman.  S.  was  a  banker,  and,  though  not  an 
officer  of  defendant,  he  was  instrumental  in  dictating  its  policy 
and  conducting  its  affairs.  Plaintiff  had  been  in  the  emploj'  of  S. 
at  different  times,  and  was  instrumental  in  bringing  about  a  lease 
of  defendant's  road  to  another  corporation,  which  was  in  the  in- 
terest of  both  S.  and  the  traction  company.  S.  directed  defendant's 
counsel  to  prepare  the  lease,  which  was  signed  by  defendant's  of- 
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ficers,  and  a  payment  on  account  of  plaintiff's  services  was  made 
by  a  check  drawn  in  the  name  of  defendant.  Held  that,  the  pay- 
ment by  check  having  been  explained,  the  other  facts  were  in- 
sufficient to  show  that  S.  employed  plaintiff  on  behalf  of  defend- 
ant, so  as  to  create  an  implied  liability  against  it  for  his  services, — 
(Colne  vs.  Atlantic  Avenue  R.  Co.,  69  N.  Y.  Suppl.,  696.) 

NEW  YORK. — Municipal  Corporations — Constructing  Street 
Over  Railroad — Notice — Same — Amendment  of  Law — Same — Ap- 
pointnvent  of  Commissioners. 

1.  Laws  1897,  c.  754,  requiring  notice  of  intention  to  lay  out  a 
street  across  a  steam  surface  railroad  to  be  given  to  the  railway 
company,  requires  notice  of  the  preliminary  proceedings  for  laying 
out  the  street  to  be  served  on  the  railroad,  and  is  not  confined  to 
notice  of  the  physical  construction  of  the  street. 

2.  Laws  1897,  c.  754,  repealing  all  acts  in  conflict  therewith,  and 
requiring  notice  of  intention  to  lay  out  a  street  across  a  steam  sur- 
face railway  to  be  given  tc  the  railway  company,  requires  such  no- 
tice to  be  given  in  proceedings  commenced  before  the  passage  of 
the  act,  under  Yonkers  city  charter  (Laws  1895,  c.  635),  which  did 
not  require  such  notice,  when  the  petition  is  not  acted  on  until 
after  passage  of  tlie  act,  since  the  act  merely  changes  the  pro- 
cedure, and  is  not  within  Laws  1892,  c.  677,  declaring  that  the  re- 
peal of  the  statute  shall  not  affect  any  act  done,  nor  right  accrued, 
prior  to  the  repeal. 

3.  Where  notice  of  the  intention  to  lay  out  a  street  across  a 
steam  surface  railway  is  not  given  to  the  company  as  required  by 
Laws  1897,  c.  7S4,  the  court  has  no  jurisdiction  to  appoint  com- 
missioners to  determine  the  damages  and  benefits  resulting  there- 
from.— (In  re  Opening  of  Ludlow  Street  in  City  of  Yonkers,  68 
N.  Y.  Suppl.,  1046.) 

NEW  YORK. — Connecting  Carriers — Ejection  of  Passengers — 
Transfers — Errors  of  Initial  Carrier. 

A  street  railway  company  is  not  liable  for  ejecting  a  person  who 
presents  a  transfer  ticket  from  a  connecting  road  which  was  not 
acceptable  under  the  reasonable  rules  of  the  company,  where  a  mis- 
take in  issuing  the  same  was  made  by  an  employee  of  the  connect- 
ing road;  there  being  no  community  of  enterprise  between  the  two 
companies,  and  the  business  of  each  being  independent. — (Jacobs 
vs.  Third  Avenue  R.  Co.,  69  N.  Y.  Suppl,  981.) 

PENNSYLVANIA.— Constructing  Street  Passenger  Railway 
— Injunction. 

A  railway  company,  incorporated  under  the  general  railroad  act 
of  April  4,  1868,  which  proposes  to  construct  a  street  passenger 
railway  on  a  street,  though  such  right  is  expressly  withheld  from 
it  by  such  statute,  should  be  enjoined  at  suit  of  an  abutting  prop- 
erty owner,  under  Act  June  19,  1871  (P.  L.  p.  1360),  providing 
that,  in  proceedings  in  which  it  is  alleged  the  private  rights  of  in- 
dividuals are  invaded  by  a  corporation  claiming  to  have  a  right  to 
do  the  act  from  which  the  injury  results,  the  court  shall  ascertain 
whether  it  has  such  right,  and,  if  it  has  not  been  conferred  on  it, 
shall,  at  suit  of  the  private  parties,  restrain  the  injurious  acts. — 
(Mory  vs.  Oley  Val.  Ry.  Co.  et  al.,  48  Atl.  Rep.,  971.) 

LIABILITY  FOR  NEGLIGENCE 
ILLINOIS.— Passenger — Refusal  to  Pay  Fare — Forcible  Ex- 
pulsion— Injuries — Recover}'. 

Plaintiff,  having  received  from  a  street  car  conductor  a  wrong 
transfer  slip,  boarded  a  car  on  the  connecting  line,  tendered  the 
transfer,  which  the  conductor  refused,  and  declined  to  pay  her  fare. 
The  conductor  then  requested  her  to  leave  the  car,  and,  on  her 
refusal,  used  reasonable  force  to  eject  her.  Held,  that  plaintiff 
could  not  recover  for  any  injuries  sustained,  it  being  her  duty  to 
peaceably  leave  the  car,  and  seek  redress  in  the  courts. — (Kiley  vs. 
Chicago  City  Ry.  Co.,  59  N.  E.  Rep.,  794.) 

ILLINOIS.— Right  of  Public  to  Use  Street— Injury  to  Traveler 
— Instructions. 

1.  Though  street  cars  have  a  superior  right  of  way  to  the  gen- 
eral travel  on  streets  at  places  other  than  crossings,  to  the  extent 
that  those  traveling  by  other  means  must  get  off  the  tracks  and 
give  way  to  moving  cars,  still  the  general  public  have  the  right  to 
use  and  travel  on  the  entire  street,  and  are  not  to  be  treated  as 
trespassers. 

2.  Where,  in  an  action  for  injuries  received  in  a  street  car 
collision,  plaintiff's  evidence  tending  to  show  that,  by  reason  of  a 
row  of  wagons  between  the  car  track  and  the  sidewalk,  the  outer 
wheel  of  plaintiff's  buggy  had  to  go  on  one  of  the  tracks,  and 
that  the  gripman,  contrary  to  the  direction  of  the  policeman  on 
duty  there,  negligently  ran  into  it,  while  defendant's  evidence  was 
that  the  gripman  started  forward  at  the  command  of  the  police- 
man, and  that  as  he  approached  the  buggy,  which  was  not  then  on 
the  track,  plaintiff  suddenly  turned  the  horse  away  from  the  track, 
which  movement  cramped  the  fore  wheel  of  the  buggy,  throwing 
it  in  the  way  of  the  car,  a  request  to  charge  that,  in  determining 
whether  or  not  defendant  was  in  the  exercise  of  due  care,  the  jury 
could  take  into  consideration  the  fact  that  defendant  had  a  right 


of  way  superior  to  all  other  persons,  at  places  other  than  street 
crossings,  was  properly  refused  as  misleading. — (North  Chicago 
St.  R.  Co.  vs.  Smadraff,  59  N.  E.  Rep.,  527.) 

ILLINOIS. — Superior  Right  to  Tracks — Collisions — Instruc- 
tions— Appeal — Estoppel. 

1.  A  street  railway  company  being  invested  with  the  right  of 
way  over  other  vehicles  over  the  portion  of  street  occupied  by  its 
tracks,  the  drivers  of  such  vehicles  must  turn  out  and  allow  its 
cars  to  pass,  and  use  care  not  to  obstruct  them,  and  if  a  driver, 
while  neglecting  such  duty,  and  failing  thereby  to  use  ordinary 
care  for  his  own  safety,  is  injured,  he  can  not  recover  of  the  com- 
pany. 

2.  Where  a  street  railway  company,  in  an  action  against  it  for 
injuries  sustained  by  collision,  requests  the  court  to  instruct  that 
it  was  invested  with  a  superior  right  of  way  over  its  tracks,  and 
that  it  was  plaintiff's  duty  to  drive  off  the  tracks  for  its  cars  to  pass, 
and  the  court  refuses  the  instruction,  to  which  it  excepts,  it  is  not 
estopped  from  complaining  of  error  in  refusing  it  by  subsequently 
asking  an  instruction  that  the  rights  and  duties  of  persons  oc- 
cupying the  street  were  reciprocal. — (North  Chicago  Electric  Ry. 
Co.  vs.  Peuser,  60  N.  E.  Rep.,  78.) 

INDIANA.— Carriers — Injury  to  Passenger — Instructions. 

1.  An  instruction  which  is  inapplicable  to  the  facts  is  properly 
refused. 

2.  Error  can  not  be  predicted  on  the  refusal  to  give  a  charge 
stating  a  clear  and  correct  proposition  of  law  which  is  embodied 
in  the  charge  given. 

3.  A  charge  that,  before  a  passenger  can  recover  for  personal 
injuries,  he  must  show,  by  a  preponderance  of  the  evidence,  that 
he  received  the  injury  complained  of,  that  the  negligence  of  de- 
fendant was  the  proximate  cause  thereof,  and  that  he  was  free 
from  contributory  negligence,  is  not  erroneous,  when  considered 
in  connection  with  a  charge  that  negligence  is  the  failure  to  do  or 
the  doing  of  some  act  which  it  is  their  duty  to  do,  and  that  de- 
fendant, while  not  an  insurer  of  the  safety  of  passengers,  is  bound 
to  exercise  the  highest  degree  of  care  practicable,  under  the  cir- 
cumstances, for  their  protection. 

4.  It  is  not  necessarily  negligent  for  a  passenger  to  board  a 
street  car  knowing  that  the  track  is  being  repaired,  and  that  there 
are  iron  poles  in  close  proximity  to  the  track  on  the  side  of  the 
car  on  which  he  is  about  to  enter. 

5.  The  slackening  of  the  speed  of  a  street  car  on  the  signal 
given  by  a  person  at  a  place  where  passengers  are  received  is  an 
invitation  to  him  to  become  a  passenger,  and  he  becomes  a 
passenger  as  soon  as  he  steps  on  the  running  board  or  the  steps 
of  the  car. 

6.  A  person  about  to  take  passage  on  a  street  car  has  the  right 
to  rely  on  the  due  care  of  the  company,  and  is  not  bound  to  an- 
ticipate that  the  car  will  start  suddenly,  and  throw  him  against 
poles  in  close  proximity  to  the  track. 

7.  An  instruction  that  if  a  person,  without  the  knowledge  of 
employees  in  charge  of  a  street  car,  boards  the  car  at  a  place  other 
than  a  proper  stopping  place,  while  the  car  is  in  motion,  and  that 
if  the  employees,  on  discovering  him,  immediately  attempt  to  stop 
the  car  to  prevent  injury,  by  using  the  care  required  by  law,  then 
the  company  is  not  chargeable  with  negligence,  is  not  erroneous, 
as  requiring  the  company  to  exercise  the  highest  degree  of  care  to- 
ward a  trespasser. — (Citizens'  St.  Ry.  Co.  vs.  Merl,  59  N.  E.  Rep., 
49I-) 

IOWA. — Bicycles — Injury  to  Rider — Evidence — Witnesses — 
Credibility — Former  Conviction — Felony — Jurisdiction. 

1.  In  an  action  for  injuries  received  by  a  bicycle  rider  in  a 
collision  with  defendant's  street  car,  it  was  error  to  allow  defend- 
ant's witnesses  to  state  how  long  it  would  take  them  to  dismount 
on  meeting  an  approaching  team,  as  the  inquiry  should  have  been 
confined  to  what  it  would  be  reasonably  practicable  for  the  ordi- 
nary rider  to  do  imder  the  circumstances. 

2.  ^  Under  Code,  sec.  4602,  providing  that  facts  which  have  here- 
tofore caused  the  exclusion  of  testimony  may  still  be  shown  to 
lessen  its  credibility,  it  was  error  to  introduce  the  record  of  a 
federal  court  showing  a  conviction  of  a  witness  in  another  jurisdic- 
tion for  carrying  on  the  business  of  a  liquor  dealer  without  paying 
the  special  tax;  for,  though  such  offense  might  be  punished  by  im- 
prisonment in  the  penitentiary,  it  was  not  of  an  infamous  nature, 
and  is  not  a  felony,  within  the  rule  disqualifying  witnesses. 

3.  Code,  sec.  4613,  declaring  that  a  witness  may  be  interrogated 
as  to  his  previous  conviction  for  a  felony,  but  that  no  further  proof 
is  competent  except  the  record,  was  intended  to  limit  evidence  of 
previous  convictions,  as  affecting  credibility  of  witnesses,  to  cases 
of  felony,  and  does  not  permit  the  introduction  of  a  record  of  con- 
viction in  another  jurisdiction  for  an  offense  less  than  a  felony  to 
affect  a  witness'  credibility.- — (Palmer  vs.  Cedar  Rapids  &  M.  C. 
Ry.  Co..  8s  N.  W.  Rep.,  756.) 

KENTUCKY. — Evidence — Collision  with  Sajvage  Wagon — 
Contributory  Negligence. 
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1.  The  court  properly  refused  to  permit  a  witness  to  testify  that 
the  motorman  in  charge  of  a  street  car  could  have  stopped  the 
car,  by  the  exercise  of  ordinary  care,  in  time  to  have  avoided  a 
collision,  as  the  witness  did  not  show  that  he  had  any  knowledge 
as  to  the  time  in  which  the  car  could  have  been  stopped. 

2.  As  a  salvage  wagon  responding  to  an  alarm  of  fire  had  the 
right  of  way  in  the  streets,  the  driver,  in  driving  from  10  miles  to 
15  miles  an  hour,  was  not  guilty  of  such  contributory  negligence 
as  will  preclude  him  from  recovering  for  an  injury  resulting  from  a 
collision  with  a  street  car. 

3.  Plaintiff's  contributory  negligence  will  not  preclude  him 
from  recovering,  if  the  motorman  in  charge  of  the  street  car 
might,  by  the  exercise  of  ordinary  care,  have  discovered  his  peril 
in  time  to  save  him. — (Flynn  vs.  Louisville  Ry.  Co.,  62  S.  W.  Rep., 
490.) 

LOUISIANA. — Injury  to  Passenger — Evidence. 

1.  In  this  action,  brought  by  plaintif?  to  recover  damages  for 
injuries  received  from  a  fall  while  disembarking,  it  appears  that 
the  car  was  brought  to  a  stop,  when  plaintiff  stepped  to  the  rear 
platform,  and  from  it  sought  to  step  down  to  the  pavement  by 
stepping  with  his  two  feet  on  the  step,  and  then  attempting  to 
descend  to  the  pavement  with  his  right  foot,  while  the  left  was 
still  resting  on  the  step.  It  was  then  he  fell.  He  ascribes  the 
cause  of  his  fall  to  a  shock  or  sudden  and  unexpected  movement 
forward  of  the  car.  The  preponderance  of  the  evidence  proves 
that  the  car  did  not  move  at  all  at  the  time.  There  is  want  of 
sufficient  evidence  to  establish  the  truth  of  the  averment  of  the 
complainant. 

2.  The  car  and  its  appurtenances  were  in  good  order,  and  noth- 
ing shows  that  the  employees  by  whom  it  was  manned  were  un- 
skilful or  negligent. 

3.  There  was  nothing  extraordinary  in  the  stop  as  made  to  dis- 
charge the  plaintiff  as  a  passenger,  and  no  act  was  shown  for  which 
defendant  can  be  held  liable  in  damages. — (Gretzner  vs.  New 
Orleans  &  C.  R.  Co.,  29  So.  Rep.,  496.) 

NEW  JERSEY.— Injury  to  Passenger — Question  for  Jury. 

A  car  of  the  defendant  company,  while  plaintiff  was  riding  upon 
it  as  a  passenger,  was  suddenly  derailed,  and  the  plaintiff  thereby 
thrown  to  the  floor  and  injured.  The  derailment  of  the  car  re- 
sulted from  its  colliding  with  a  paving  stone,  which  lay  between  the 
rails  and  was  wholly  or  partially  covered  by  snow  and  slush. 
Held,  that  it  was  for  the  jury,  not  the  court,  to  determine  whether 
the  presence  of  the  paving  stone  might  not  have  been  discovered, 
and  the  accident  avoided,  by  the  exercise  of  that  high  degree  of 
care  which  the  law  imposes  upon  common  carriers  for  the  safety 
of  their  passengers. — (Drsenbury  vs.  North  Hudson  Countv  Ry. 
Co.,  48  Atl.  Rep.,  520.) 

NEW  JERSEY.— Trial— Directing  Verdict— Negligence— Col- 
lision with  Street  Car — Contributory  Negligence. 

I.  It  is  not  error  to  refuse  to  direct  a  verdict  for  the  defendant 
when  there  is  evidence  upon  the  question  of  the  defendant's  negli- 
gence and  of  the  plaintiff's  contributory  negligence  in  addition  to 
that  of  the  happening  of  the  accident  from  which  the  defendant's 
liability  may  be  fairly  inferred. 

?.  Evidence  that  plaintiff  was  intoxicated  on  occasions  previous 
to  the  accident  is  irrelevent  and  and  incompetent. 

3.  Where  the  proof  of  the  intoxication  of  the  plaintiff  at  the 
time  of  the  accident  depends  upon  the  testimony  of  several 
witnesses  as  to  various  actions  of  the  plaintiff  from  which  intoxica- 
tion might  be  inferred,  a  direction  of  the  judge  that  the  jury 
must  find  intoxication  of  the  plaintiff  before  considering  its  ef- 
fect upon  the  question  of  contributory  negligence  was  proper. 

4.  The  charge  of  the  judge  that  "he  (the  motorman)  says  he 
took  the  risk;  the  company  should  not  take  risks;"  and  "he 
(meaning  the  plaintiff)  had,  you  may  say,  a  right  to  assume  that 
a  trolley  car  would  not  run  into  him," — taken  in  connection  with 
the  rest  of  the  charge  and  the  evidence  in  the  case, — held  proper. — 
(Shelby  vs.  Brunswick  Traction  Co.,  48  Atl.  Rep.,  562.) 

MARYLAND.— Accident  on  Tracks— Negligence  of  Company 
— Contributory  Negligence — Instructions — Evidence — Sufficiency 
— Admissibility — Expert  Testimony. 

1.  Plaintiff  was  driving  along  a  street  car  track  on  a  city  street 
with  a  loaded  wagon  between  7  and  8  o'clock  on  a  dark  night,  and 
was  struck  by  a  car  coming  from  the  rear.  The  accident  hap- 
pened at  the  foot  of  .1  heavy  grade,  and  there  were  trees  on  both 
sides  of  the  street,  making  it  very  dark,  and  diagonal  rays  of  light 
from  houses  prevented  the  motorman  from  seeing  any  distance, 
and  the  wagon  was  not  seen  till  it  was  within  a  few  feet  of  the 
car.  The  public  habitually  used  the  car  tracks  as  a  wagon  road. 
There  was  a  conflict  as  to  the  speed  of  the  car  in  going  down  the 
grade,  but  there  was  much  testimony  that  it  was  going  fast,  and 
the  motorman  testified  that  it  was  gomg  at  the  full  running  speed 
of  the  car.  Held,  that  the  question  of  the  negligence  of  the  com- 
pany was  properly  submitted  to  the  jury. 

2.  Plaintiff  was  driving  a  wagon  on  a  street  car  track  com- 


monly used  by  teamsters,  on  a  dark  night;  and  a  companion 
sitting  in  the  wagon  and  looking  backward  told  him  of  a  car  ap- 
proaching from  the  rear,  and  he  immediately  commenced  to  turn 
out,  and  was  struck  and  injured  before  he  got  off  the  track  by  the 
car,  which  was  going  at  a  high  rate  of  speed.  Held  not  suf- 
ficient, as  a  matter  of  law,  to  show  that  plaintiff  was  guilty  of 
contributory  negligence. 

3.  The  refusal  to  give  a  requested  instruction  is  not  error,  when 
substantially  the  same  proposition  is  submitted  in  an  instruction 
given. 

4.  Where  a  portion  of  a  question  asked  a  witness  is  improper, 
it  is  not  error  to  sustain  an  objection  to  the  entire  question, 
though  the  remainder  thereof  is  proper. 

5.  Where  a  physician  is  examined  as  an  expert  as  to  the  effect 
of  injuries  received  by  plaintiff  by  being  run  over  by  a  street  car, 
a  hypothetical  question  based  on  the  evidence  is  not  inadmissible 
because  the  question  does  not  refer  to  all  the  testimony  bearing  on 
plaintiff's  condition. 

6.  Where  a  physician  who  is  examined  as  an  expert  in  an  ac- 
tion against  a  street  railway  company  for  personal  injuries  testi- 
fies as  to  having  found  plaintifT  in  an  abnormal  condition,  he  may 
state  whether  such  condition  could  have  resulted  from  the  accident 
complained  of. — (United  Railways  &  Elec.  Co.,  of  Baltimore  City, 
vs.  Seymour,  48  Atl.  Rep.,  850.) 

MASSACHUSETTS.— Riding  on  Platform— Notice  Forbid- 
ding— Reasonable  Regulations — Waiver — Habitual  Violation — 
Questions  for  Jury. 

1.  Defendant  had  signs  on  its  cars  forbidding  passengers  to 
ride  on  the  front  platform,  but  its  employees  were  accustomed  to 
receive  passengers  in  such  numbers  as  to  crowd  the  front  plat- 
form, and  made  no  objection  to  passengers  riding  there.  Plaintiff 
was  thrown  from  the  front  platform  of  a  car  while  it  was  passing  a 
curve,  and  sustained  injuries.  Held,  that  the  question  of  plamtif¥'s 
contributory  negligence  was  for  the  jury. 

2.  Where  plaintiff  was  injured  while  riding  on  the  front  plat- 
form of  a  street  car  in  violation  of  a  notice  on  the  car,  it  was 
proper  to  charge  that  such  a  rule  was  a  reasonable  regulation,  and 
that  if  plaintiff  intentionally  violated  it  he  could  not  recover. 

3.  Where  defendant  had  signs  on  its  cars  forbidding  passengers 
to  ride  on  the  front  platform,  but  its  employees  allowed  passengers 
to  ride  there  without  objection,  and  habitually  crowded  so  many 
persons  on  the  car  that  some  of  them  were  obliged  to  ride  on  the 
front  platform,  the  question  whether  plaintiff  had  waived  the  en- 
forcement of  the  rule  was  properly  submitted  to  the  jury. — (Sweet- 
land  vs.  Lynn  &  B.  R.  R.  Co.,  59  N.  E.  Rep.,  443.) 

MASSACHUSETTS.- — Injuries  to  Passenger — Contributory 
Negligence — Alighting  from  Car — Obstructions — Evidence — Duty 
of  Employee. 

1.  Plaintiff,  riding  on  a  street  car,  signaled  the  conductor  to 
stop  at  the  next  stopping  point.  The  motorman  stopped  the  car, 
Itccause  he  saw  a  fire  engine  approaching,  and  plaintiff,  under 
the  misapprehension  that  the  car  had  reached  her  des- 
tination, stepped  into  the  street,  and  was  injured  by  a  rapidly 
])assing  hose  cart.  It  was  about  8  o'clock  in  the  evening,  and 
plaintiff,  who  was  familiar  with  the  street,  testified  that  she 
thought  she  took  pains  to  find  out  whether  anything  was  ap- 
proaching, and  that  she  was  looking,  and  thought  the  way  was 
clear.  Held,  that  the  evidence  did  not  show  her  guilty  of  con- 
tributory negligence. 

2.  Since  it  was  proper  to  stop  the  car,  and  not  customary  to 
notify  passengers  of  the  cause  of  a  stoppage  from  an  obstruction 
in  the  street,  and  as  the  conductor,  who  was  at  the  rear  of  the  car, 
looking  over  the  closed  gate  on  the  left-hand  side,  in  order  to  see 
when  the  fire  wagons  had  passed,  was  attending  to  his  duty  as  re- 
quired, the  company  was  guilty  of  no  negligence. — (Oddy  vs.  West 
End  St.  Ry.  Co.,  59  N.  E.  Rep.,  1026.) 

NEW  YORK. — Negligence — Sufficiency  of  Evidence — Same — 
Contributory  Negligence. 

1.  Plaintiff,  suing  for  injuries  received  by  being  struck  by  a 
street  car  while  crossing  the  track,  testified  that  as  she  stepped  off 
the  curb  she  looked  up  the  street  and  saw  a  car  at  the  crossing, 
which  appeared  to  be  standing,  with  a  dark  light  on  the  top;  that 
shelooked  in  the  other  direction,  and  then  started  across  the  street; 
that  she  looked  again,  and  the  car  was  onto  her;  that  the  car  was 
dark,  and  she  heard  no  bell;  and  that  the  street  was  very  dark. 
There  was  other  evidence  that  the  car  was  going  fast,  with  no 
lights,  and  without  ringing  the  bell,  and  that  there  was  plenty  of 
light  to  see  plaintiff  at  from  50  ft.  to  125  ft.  from  where  she  was 
struck.  Held,  that  there  was  sufficient  evidence  of  defendant's 
negligence  to  go  to  the  jury. 

2.  It  is  not  contributory  negligence  for  a  person  to  cross  a  car 
track  in  the  middle  of  a  block  on  a  dark  night,  where  he  looked 
and  saw  a  car,  which  appeared  to  be  stationary,  at  the  street  in- 
tersection.— (Gildea  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl., 
568.) 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  July  17,  1901. 
The  extensive  liquidation  in  securities  has,  through  the  return 
of  loans  and  the  concurrent  decrease  in  deposits,  brought  about 
a  decidedly  easier  condition  in  the  money  market  than  that  which 
prevailed  a  week  ago.  Other  factors  have  supplemented  this  one 
in  relieving  the  recent  strain.  The  release  of  capital  tied  up  for 
a  week  or  so  during  the  first  of  July  settlements  is  one  of  them ; 
the  repayment  of  loans  made  to  the  banking  syndicates  two  or 
three  months  ago  is  another,  and  the  increased  receipts  of  cur- 
rency from  the  interior  during  the  past  ten  days  is  another.  As  a 
combined  result  the  surplus  reserve  of  the  local  banks,  while  still 
a  good  deal  below  the  average  for  the  season,  is  back  to  a  com- 
paratively safe  level  again.  Call  money  rates  reflecting  this  im- 
provement are  easier,  the  majority  of  loans  which  have  been  made 
during  the  last  few  days  commanding  less  than  S  per  cent.  That 
bankers,  however,  are  expecting  the  continuance  of  an  active  money 
market  throughout  the  autumn  is  evident  from  the  fact  that  time 
loans  for  all  funds  in  excess  of  thirty  days  are  held  stiffly  at  5 
per  cent.  The  money  outlook  can  not,  as  a  matter  of  fact,  be  re- 
garded yet  awhile  as  entirely  free  from  disturbing  possibilities.  It 
is  still  a  problem  whether  the  relieving  agencies  of  the  past  week, 
and  those  which  will  be  at  work  from  now  on,  will  be  effective 
against  the  regular  outflow  of  crop-moving  money  which  must 
begin  within  the  next  six  weeks.  Undoubtedly,  this  coming 
Saturday  will  reflect  the  additional  liquidation  on  the  Stock  Ex- 
change in  another  good-sized  loan  contraction.  The  high  rates 
for  New  York  exchange  at  interior  points  suggest  a  continuance  of 
the  movement  of  currency  toward  this  city  which  the  recent  unusual 
premiums  for  the  use  of  money  stimulated.  The  Treasury  hence- 
forth will  probably  cease  to  be  much  of  a  creditor  in  its  operations 
with  the  local  institutions,  and  for  the  next  few  weeks,  on  account 
of  the  heavy  disbursements  for  special  appropriations,  the  Govern- 
ment is  likely  to  pay  out  more  at  this  center  than  it  takes  in.  In 
addition,  large  amounts  of  gold  from  the  Klondike  are  due  to 
arrive  at  San  Francisco  and  Seattle,  whence  they  will  l)e  trans- 
ferred directly  to  New  York.  While  the  position  of  the  market 
later  on,  therefore,  may  be  in  some  doubt,  the  chances  for  the 
immediate  future  are  that  rates  will  rule  around  present  figures 
under  a  rapid  accumulation  of  surplus  reserve. 

The  Stock  Harket 

The  stock  market  in  the  ten  days  since  the  Fourth  of  July  holi- 
day has  received  one  after  another  a  series  of  knock-down  blows. 
As  fast  as  it  recovered  from  one  shock,  another  came  along, 
with  the  effect  of  throwing  the  speculation  repeatedly  into 
convulsions,  arresting  the  buying  demand,  and  causing  a  severe 
fall  in  prices.  The  threatened  rate  war  in  the  West  was  promptly 
averted  only  to  leave  the  market  in  great  fear  of  a  money  stringency 
acute  enough  to  make  necessary  a  thorough  shake-down  among 
speculative  stock  holdings  on  margin.  In  turn  this  apprehensioa 
was  mitigated  when  the  heavy  liquidation  resulting  from  this  and 
other  causes  made  it  apparent  that  the  speculative  situation  had 
already  pretty  well  discounted  the  worst  consequences  of  a  period  of 
tight  money  rates  later  in  the  season.  Then  came  the  fears  of  partial 
failure  in  the  corn  crop,  and  just  as  these  were  beginning  to  be 
relieved  by  reports  of  rain  in  the  drought-afflicted  territory,  the 
community  was  thrown  into  consternation  by  the  unexpected  an- 
nouncement of  the  great  strike  in  the  steel  industry.  Before  the 
consequences  of  this  regretable  struggle  upon  the  stock 
market  can  be  judged,  there  must  be  more  certainty  as 
to  how  far  the  strike  area  will  spread,  and  this  in  turn 
is  chiefly  a  question  of  how  largely  the  non-union  em- 
ployees of  the  companies  involved  will  join  forces  with 
the  striking  members  of  the  Amalgamated  Association.  The 
decline  in  the  general  share  list  during  the  last  fortnight,  and  the 
additional  heavy  break  in  the  steel  stocks  on  Monday,  must  have 
gone  far  to  discount  the  effects  of  the  trouble  in  its  present  aspect, 
which  is  the  tying  up  of  a  portion  of  the  Steel  Corporation's 
business  for  an  indefinite  length  of  time.  But  while  the  ultimate 
possibilities  of  the  situation  are  so  mucli  a  matter  of  conjecture, 
the  influence  of  the  strike  upon  the  market  can  not  be  safely  fore- 
casted. 

It  is  clear  to  all  observers  that  Ihc  fall  of  20  to  ,30  points  in  the 
leading  stocks  since  a  month  ago  has  brought  them  dfiwn  to  a  level 
which  appeals  to  investors  as  ])cing  pretty  safe.  The  technical 
result  is  that  the  floating  supply  of  stocks  has  passed  into  com- 
paratively strong  hands,  and  the  market  is  much  better  able  to  resist 


depressing  influences  than  it  was  when  there  was  a  mure  or  less 
considerable  element  of  speculative  inflation.  It  ought  now  to  be 
an  effective  consideration  that  even  were  there  to  be  less  than  two- 
thirds  of  a  normal  corn  harvest,  the  surpassing  yield  of  wheat  will 
be  a  full  compensation  to  railway  tonnage,  while  the  high  prices  of 
corn  created  by  the  prospective  shortage  will  make  the  corn  crop 
hardly  less  valuable  than  it  usually  is  in  the  general  return  to  the 
farming  community.  Unless  the  struggle  with  the  steel  operatives 
should  be  prolonged  over  several  months,  or  unless  the  hostility 
of  union  labor  should  break  out  in  other  industries,  the  strike  will 
not  permanently  impair  the  values  of  securities.  Business  con- 
ditions generally  are  as  favorable  as  they  have  been  at  any  time 
in  the  last  few  years  of  prosperity,  and  the  outlook  is  favorable 
to  the  continuance  of  railroad  earnings  at  their  present  maximum. 
These  are  the  two  essential  warrants  to  confidence  in  a  high  level 
of  values  for  security  investments.  Turning  to  the  street  railway 
issues,  it  is  plain  that  their  movement  for  the  immediate  future 
will,  as  in  the  recent  past,  be  intimately  associated  with  the  general 
conditions  of  the  speculation.  They  have  suffered  by  the  week's 
liquidation,  somewhat  less  severely  than  the  majority  of  the  share 
list,  but  their  recovery  is  none  the  less  dependent  on  the  recovery 
in  the  general  market. 

The  Curb  Market 

The  curb  dealings  have  been  generally  very  dull  during  the  week, 
and  only  trifling  sales  are  reported  in  the  street  railway  securities. 
United  Railways,  of  St.  Louis,  preferred,  which  last  Wednesday 
was  Soyi  bid,  fell  abruptly  on  Saturday  to  79  bid.  There  were  no 
sales  on  this  decline,  but  some  fractional  lots  changed  hands  at  the 
lower  figure  on  Monday.  The  common  stock  fell  in  sympathy  from 
26  to  25,  but  no  business  was  reported.  A  single  sale  of  $6,000  of 
the  4  per  cent  bonds,  made  last  Wednesday,  comprises  the  week's 
transactions  in  that  issue.  Changes  in  other  tractions  have  been 
confined  again  to  the  bid  and  asked  quotations  of  specialists.  New 
Orleans  common,  after  being  24^,  fell  to  24,  despite  the  report  that 
the  company  was  about  to  absorb  the  gas  and  electric  light  prop- 
erties of  New  Orleans.  Consolidated  Traction,  of  New  Jersey, 
which  has  recently  sold  as  high  as  69  in  Philadelphia,  dropped  off 
in  the  local  market  to  67. 

Philadelphia 

The  active  traction  securities  have  withstood  the  general  specula- 
tive weakness  quite  remarkably  in  view  of  the  recent  unfavorable 
influences  of  a  specific  nature  to  which  these  stocks  have  been 
subjected.  Union  Traction,  with  a  maximum  decline  of  a  point, 
is  off  only  three-quarters  of  a  point  net  on  the  week.  There  has 
been  evidence  of  influential  support  extended  to  the  stock,  and 
simultaneous  with  this  comes  the  rumor  that  the  financial  interests 
in  the  company  aided,  some  say  by  the  Pensylvania  Railroad  people, 
in  the  company  aided,  some  say,  by  the  Pennsylvania  Railroad  people, 
granted  by  the  City  Council  under  authority  of  the  "strike"  legis- 
lation enacted  at  Harrisburg.  The  principal  ground  for  believing 
this  story  is  that  those  behind  the  proposed  new  traction  lines 
would  have  considerable  difficulty  in  getting  the  funds  necessary 
for  construction.  It  is  said  that  the  price  offered  for  the  fran- 
chises by  the  Union  Traction  is  $1,750,000.  The  best  opinion  is, 
however,  that  a  much  smaller  sum  would  be  accepted,  as  it  would 
still  yield  the  promoters  of  the  new  companies  a  handsome  profit. 
What  use  the  Union  Traction  would  make  of  the  new  acquisitions 
and  how  they  would  finance  them  are  matters  upon  which  judg- 
ment for  the  time  being  has  apparently  been  reserved.  The  first 
impression  created  by  the  story  is  that  the  future  of  the  present 
company  is  more  assured  than  it  was  a  month  ago,  and  this  feel- 
ing explains  the  strength  of  the  shares  in  the  market.  Philadelphia 
Traction  has  also  held  steady  at  a  net  loss  of  a  half  point  for  the 
week.  Railways  General  is  down  ^^  to  2.  reflecting  scattered 
liquidation.  Nothing  has  been  done  in  Indianapolis  Street  Railway 
stock,  but  the  bonds  sold  down  from  82  to  81 5^.  One  lot  of  fifty 
shares  of  American  Railways  sold  on  Monday  at  40.  a  decline  of 
2  points  from  the  previous  sale.  The  market  for  the  stock  was  ap- 
parently affected  adversely  by  the  cutting  in  two  of  the  dividend 
on  the  stock  of  the  Electric  Company  of  America,  in  which  con- 
cern the  American  company  is  interested. 

Chicago 

Nothing  of  any  importance  is  reported  from  Chicago  this  week. 
The  stocks  of  the  elevated  roads  are  all  lower.  Metropolitan  pre- 
ferred in  particular  dropping  2  points  to  88.  This,  as  well  as  the 
decline  in  Union  Traction,  however,  has  rellected  simply  the  un- 
settled state  of  the  general  market.  At  one  time  during  the  week 
there  was  a  report  that  the  City  Railway  had  offered  to  pave  all 


88 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  3. 


the  streets  traversed  by  its  lines  providing  its  franchises  were  re- 
newed, but  this  story  was  later  on  officially  denied.  The  Lake 
Street  Elevated  has  run  ahead  of  the  other  elevated  roads  in  the 
extent  of  its  traffic  increases  during  the  last  six  months.  From 
February  until  the  middle  of  June,  its  earnings  gained  at  the  rate 
of  10  per  cent  over  last  year,  while  those  of  the  other  companies 
gained  5  per  cent.  The  Northwestern  is  not  taken  into  this  com- 
parison, however. 
Stock  Quotations 


The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 


Jan.  1, 

1900 

1901 

To  Date 

Closing  Bid 

High 

Low 

July  9 

July  16 

.  4Si/i 

27 

411/2 

38 

192 

b95 

1851/2 

184 

Brooklyn  R.  T  

.  ss% 

471/8 

80% 

761/4 

2S5 

206 

206 

205 

18 

16 

59 

58 

42 

20 

40 

42 

100 

80 

99 

100 

.  691/2 

57 

68 

67 

Consolidated  Traction  of  N.  J.  5s  

110 

1091/2 

1091/2 

Consolidated  Trac.  of  Pittsburgh  (common) 

.  301/4 

201/4 

221/2 

21 

41 

15 

38 

38 

Lake  Street  Elevated   

.  16% 

6I/2 

13 

121/2 

Manhattan  Ry  

.  131% 

84 

1191/8 

117 

Massachusetts  Elec.  Cos.  (common)  

.  431/4 

15 

401/2 

39 

96 

70 

93 

92 

Metropolitan  Elevated,  Chicago  (common).. 

.  371/2 

241/2 

341/2 

34 

Metropolitan  Elevated,  Chicago  (preferred) 

.  931/4 

76 

91 

88 

.  182 

143% 

170  • 

I661/2 

.  971/2 

971/2 

971/2 

.  331/2 

I81/4 

241/2 

24 

,  108 

90 

100 

100 

♦106 

♦74 

101 

100 

,  36 

21 

23 

23 

Northwestern  Elevated,  Chicago  (common) . . 

.  52 

45 

42 

Northwestern  Elevated,  Chicago  (preferred). 

.  971/2 

91 

90y2 

311/2 

12 

27 

27 

35 

I61/2 

26 

251/2 

119 

93 

111 

110 

Syracuse  (common)  

20 

101/2 

20 

20 

aSO 

25 

60 

60 

Third  A V  

.  1351/8 

451/4 

122 

120 

Twin  City,  Minneapolis  (common)  

94% 

531/2 

92 

92% 

,  82 

8O1/2 

781/2 

.  911/2 

S9 

881/2 

Union  Traction  (Philadelphia)  

.  401/3 

241/4 

271/8 

26% 

110 

107 

109 

109 

.  341/2 

25 

341/2 

34y2 

106 

89 

105 

105 

a  Asked.     b  Bid.     *  Quotation  of  new  stock. 

Iron  and  Steel 

The  unexpected  outbreak  of  the  great  strike  in  the  mills  of  the 
Steel  Hoop,  Sheet  Steel  and  Tin  Plate  companies  throws  every 
other  consideration  in  the  iron  market  for  the  time  being  into  the 
shade.  In  spite  of  the  positive  claims  of  the  labor  leaders,  the  in- 
dications as  this  article  is  written,  are  that  the  case  of  the  union 
is  too  weak  and  their  resources  are  too  small  to  allow  of  a  pro- 
longed strike.  Further  than  this,  the  Carnegie  and  the  Steel  and 
Wire  companies  which  employ  only  non-union  labor,  will  be  able 
to  take  over  all  the  immediate  business  of  the  Steel  Hoop  and 
the  Sheet  Steel  concerns,  and  thus  the  United  States  Steel  Corpora- 
tion has  not  much  to  lose  in  the  way  of  profits  yet  awhile.  Unless 
the  heads  of  the  labor  organization  can  induce  the  non-union  men 
to  join  them,  which  is  extremely  unlikely,  the  strike  area  can  not 
be  extended,  and  it  is  bound  to  fail.  Meanwhile,  the  general  fea- 
tures of  the  iron  trade  are  encouraging.  The  figures  of  July  i  show 
a  further  decrease  in  the  stocks  of  pig  iron  on  hand  and  a  decrease 
in  the  current  output.  This  indicates  that  production  and  con- 
sumption are  about  evenly  balanced.  The  steel  rail  mills  have  so 
many  orders  on  their  books  that  they  will  not  be  able  to  take  on  any 
new  business  before  late  in  the  fall.  Under  such  circumstances 
prices  are  pretty  certain  to  be  maintained.  Quotations  are  un- 
changed for  the  week  at  $16  for  Bessemer  pig,  $24  for  steel  billets 
and  $28  for  steel  rails. 

netals 

Copper  is  a  shade  easier  at  16%  cents,  tin  is  lower  at  27?-^  cents, 
lead  is  more  active  at  43^  cents,  and  spelter  dull  at  3.95  cents. 

Auction  Sales 

At  the  last  weekly  auction  sale  held  by  Adrian  Muller  &  Son, 
the  following  street  railway  securities  were  sold : 
$10,000  34th  St.  Crosstown,  ist  mort.  5s  @  102^ 


OAKLAND,  CAL. — At  a  recent  special  meeting  of  the  stockholders  of  the 
Oakland  Transit  Company  it  was  voted  to  issue  $3,000,000  worth  of  bonds  for 
the  purpose  of  redeeming  the  existing  bonded  indebtedness  of  the  various 
roads  comprising  the  Oakland  Transit  Company. 

NEW  HAVEN,  CONN.— The  capital  stock  of  the  Fair  Haven  &  Westville 
Railway  has  been  increased  from  $2,500,000  to  $3,000,000  for  the  purpose  of 
clearing  up  its  floating  indebtedness,  and  providing  funds  for  the  construc- 
tion of  an  extension  to  Derby,  Conn. 

WASHINGTON,  D.  C— The  stockholders  of  the  Metropolitan  Railway 
Company  held  their  annual  meeting  July  10,  and  re-elected  the  directors  as 
follows:  Allan  L.  McDermott,  George  H.  Harries,  George  W.  Young, 
George  Truesdell,  O.  T.  Crosby,  Charles  A.  Lieb,  T.  J.  Hayward,  George  VV. 
Bacon,  and  James  B.  Lackey.  The  Washington  Fast  says:  "President  Mc- 
Dermott left  for  New  York  immediately  after  the  meeting.  As  already  stated 
in  The  Post,  he  believes  that  the  railway  properties,  consisting  of  stock  and 
bonds  of  eleven  street  railway  lines  in  the  District,  will  be  sold  this  fall 
under  foreclosure,  and  will  be  bought  in  by  the  principal  stockholders  of  the 
Washington  Traction  Company,  which  now  operates  these  lines.  Consolida- 
tion, after  the  purchase  under  foreclosure,  is  regarded  as  certain.  Its  result 
vvill  be  to  return  to  the  hands  of  the  present  syndicate  the  ownership  of  the 
lines,  and  as  heavy  assessment  will  doubtless  be  made  in  order  to  clear  up 
the  floating  indebtedness  of  the  Washington  Traction  Company,  most  of  the 
small  stockholders  will  be  obliged  to  relinquish  their  holdings,  and  the  com- 
plete control  of  the  consolidated  lines  will  be  concentrated  in  the  hands  of 
the  men  who  have  organized  and  financed  the  syndicate  which  has  operated 
these  lines." 

DOVER,  DEL. — The  announcement  has  been  made  that  Capt.  John  McLeod 
Murphy  has  withdrawn  from  the  Delaware  General  Electric  Railway  Com- 
pany, which  was  building  a  third-rail  electric  railway  through  Kent  County. 
Following  the  announcement  of  the  retirement  of  Capt.  Murphy  comes  news 
of  the  plunging  of  the  company  into  financial  difficulties  and  the  filing  of 
several  claims  for  material  and  labor.  Several  attempts  have  been  made  to 
construct  the  Delaware  General  Electric  Railway,  and  on  each  occasion  the 
work  has  been  stopped  for  one  cause  or  another.  It  was  originally  planned  to 
build  the  line  as  a  trolley  road,  but  when  Capt.  Murphy  became  interested  in 
it  this  plan  was  changed,  and  it  was  decided  to  equip  it  with  the  third-rail 
system  of  which  he  is  the  inventor  and  projector. 

FT.  WAYNE,  IND. — Messrs.  Townsend,  Reed  &  Company  have  disposed 
of  their  interest  in  the  Ft.  Wayne  &  Southwestern  Traction  Company,  in 
order  to  be  relieved  of  financial  responsibility,  and  will  devote  their  time  to 
the  construction  of  the  road.  Messrs.  Townsend,  Reed  &  Company  will,  in 
the  future,  be  connected  with  the  enterprise  simply  as  contractors.  The  prop- 
erty has  been  disposed  of  to  Governor  John  F.  Hill,  J.  Manchester  Haynes 
and  George  E.  Macomber,  of  Augusta,  Me.;  Sumner  Wallace,  of  New 
Hampshire;  W.  B.  McKinley,  of  Illinois,  and  others.  The  purchasers  are 
well  known,  being  interested  in  suburban  lines  and  electric  lighting  plants 
at  Danvillle,  Champaign,  Urbana,  Decatur,  Peoria,  Quincy,  Galesburg  and 
Kewanna,  111. ;  Wichita,  Kan.,  and  elsewhere. 

EAST  ST.  LOUIS,  ILL. — Negotiations  were  completed  July  8  between 
the  St.  Louis  &  Belleville  Suburban  Railway  Company  and  the  Mississippi 
Transit  Company,  by  which  the  former  absorbs  the  property  of  the  latter. 
The  deal  includes  the  latter's  electric  line,  known  as  the  East  St.  Louis, 
Collinsville,  Caseyville  &  Edwardsville  Railway,  which  is  only  completed  to 
Collinsville.  The  construction  of  the  line  to  Edwardsville  is  under  way.  The 
deal  for  the  transit  companies'  property  practically  gives  the  Suburban  con- 
trol of  all  suburban  electric  lines  in  St.  Claire  County  and  Madison  County. 
The  consideration  is  said  to  have  been  about  $50,000.  Work  will  now  be  be- 
gun on  the  Suburban  line  between  O'Fallon  and  Lebanon.  The  company 
also  intends  to  build  a  line  to  Nullstadt,  Freeburg  and  other  towns  in  St. 
Claire  County. 

NEW  ORLEANS,  LA.— The  recent  consolidation  of  the  Merchants  Electric 
Company,  Edison  Electric  Company  and  New  Orleans  &  Carrollton  Railroad 
Company  has  caused  a  revival  of  the  rumor  that  the  entire  lighting  and 
traction  companies  are  to  be  consolidated.  Rumors  of  the  consolidation  of 
these  interests  have  been  heard  periodically  for  several  years  past.  The  latest 
rumor  has  caused  an  advance  in  the  securities  of  the  several  companies. 

ALBANY,  N.  Y. — The  directors  of  the  United  Traction  Company  have  de- 
clared the  usual  quarterly  dividend  of  V/i  per  cent,  payable  Aug.  1.  The  recent 
strike  on  the  company's  lines  resulted  in  a  falling  off  of  $50,000  in  the  re- 
ceipts, and  the  surplus  makes  the  payment  of  the  dividend  possible. 

BALTIMORE,  MD. — Hambleton  &  Company,  in  a  recent  bulletin,  give  some 
interesting  information  about  the  United  Railways  &  Electric  Company  and 
the  Nashville  Railway  Company.    Of  the  former  they  say: 

"It  was  given  out  that  a  syndicate  composed  of  the  Fidelity  &  Deposit  Com- 
pany of  Maryland,  the  Maryland  Trust  Company,  Alexander  Brown  &  Sons, 
the  Messrs.  Jenkins  Bros.,  George  R.  Webb  and  others,  had  purchased  from 
Mr.  Perin  some  25,000_  shares  of  United  Railways  stock  at  $20  per  share,  and 
that  it  had  also  purchased  large  blocks  of  stock  in  the  market  betwen  17  and  18. 
This  is  about  all  that  is  really  known  of  the  deal,  except  that  the  resignation 
of  Mr.  Perin  and  the  election  of  George  R.  Webb  confirms  the  change  of 
management.  What  may  be  the  plans  of  those  who  now  control  the  com- 
pany can  only  be  surmised,  but  that  they  have  plans  for  the  future  by  which 
they  hope  and  expect  to  make  the  stock  of  the  United  Railways  worth  what 
they  paid  for  it,  or  more,  goes  without  saying.  Considering  present  condi- 
tions, and  in  view  of  troubles  ahead  in  the  shape  of  threatened  unfavorable 
legislation  next  winter,  18  would  seem  quite  high  enough  for  United  Railways 
stock.  So  that  if  the  syndicate  paid  Mr.  Perin  $20  per  share  for  his  stock,  it 
must  have  some  plans  in  contemplation  which  will,  if  successful,  make  it  more 
valuable.  Coupled,  in  the  public  eye,  with  the  street  railway  purchase  is  the 
recent  large  buying  of  Consolidated  Gas  and  also  the  newspaper  notoriety 
given  to  the  supposed  contest  between  the  Susquehanna  Electric  Power  Com- 
pany and  the  Susquehanna  Power  &  Paper  Company.    These  latter  companies 
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appear  to  be  rivals  for  the  control  of  the  power  to  be  derived  from  the 
Susquehanna  River  and  for  the  privilege  to  distribute  the  same  in  Baltimore. 
It  is  a  complicated  subject  not  easily  demonstrable,  especially  by  those,  our- 
selves included,  who  do  not  know  anything  about  it;  but,  judging  from  past 
experience  and  from  the  course  of  such  events  in  general,  it  is  not  difficult  to 
imagine  a  situation  which  would  harmonize  all  interests  and  bring  about  a 
general  consolidation  between  the  United  Railways,  the  Gas  Company  and  the 
Susquehanna  Power  Companies.  The  United  Railways  already  owns  the 
United  Electric  Light  &  Power  Company,  which  monopolizes  the  light  and 
power  business  of  this  city.  One  thing  seems  more  than  probable — there  will 
be  no  new  opposition  gas  or  electric  lighting  companies." 

As  regards  the  Nashville  Railway  Company,  the  firm  says: 

"Unquestionably,  the  principal  cause  which  led  to  the  troubles  of  the  Nash- 
ville Railway,  the  default  on  its  bonds  and  tlie  necessity  for  the  appointment 
of  receivers,  was  the  warfare  waged  against  the  company  by  the  autlioritics  of 
Nashville.  Every  step  taken  by  the  management  to  perfect  the  organization 
of  the  company,  to  consolidate  the  several  lines  and  to  make  the  necessary 
alterations  to  connect  tracks,  etc.,  was  bitterly  opposed  by  the  city  authorities, 
and  every  possible  difficulty  and  obstacle  placed  in  the  way  to  prevent  the 
carrying  out  of  the  plans  of  the  purchasers  of  the  property.  The  Nashville 
proposition  was  and  is  a  good  one,  and  if  the  plans  of  the  promoters  had  been 
carried  out  as  desired  and  arranged,  the  enterprise  would  have  been  successful 
and  the  property  would  now  be  established  upon  a  paying  basis.  Further,  the 
people  of  Nashville  would  now  be  enjoying  a  complete  street  railway  and 
lighting  system  with  all  the  modern  conveniences  for  rapid  transit  and  illumina- 
tion. That  these  objects  were  not  accomplished  was  due  entirely  to  the 
captious  and  hostile  opposition  of  the  Mayor  and  city  authorities,  who  left 
nothing  undone  to  delay  and  embarrass  the  company.  In  addition  to  the 
embarrassment  caused  by  the  inability  of  the  company,  because  of  such  oppo- 
sition, to  connect  up  its  tracks  and  take  advantage  of  the  consolidation  of  the 
several  properties,  the  suits  on  the  part  of  the  city,  attacking  and  questioning 
the  validity  of  the  company's  franchise  and  of  the  franchises  of  the  several 
constituent  properties  represented,  so  impaired  the  credit  of  the  company  that 
it  was  unable  to  sell  its  treasury  bonds,  and  was  compelled  to  borrow  money 
and  use  its  earnings  for  betterments  and  improvements. 

"The  company  was,  in  order  to  consolidate  the  several  lines  and  thus  perfect 
the  organization,  compelled  to  obtain  the  consent  of  the  City  Council.  An 
ordinance  to  this  effect  was  prepared  and  passed  by  the  City  Council,  which 
vras  vetoed  by  the  Mayor.  The  Council  passed  the  ordinance  over  the  Mayor's 
veto,  whereupon  the  Mayor  had  ta.xpayers  endeavor  to  secure  an  injunction 
preventing  the  company  from  consolidating  after  the  necessary  ordinance  was 
passed  by  the  City  Council.  This  injunction  was  not  sustained  and  the  con- 
solidation was  perfected.  Next,  the  city  authorities  brought  action  against 
the  company,  charging  that  the  ordinance  passed  by  the  City  Council  was 
illegal  until  confirmed  by  a  vote  of  the  people,  upon  the  grounds  that  it  was  a 
franchise  which  was  being  sought.  The  city  also  claimed  that  through  the 
sale  of  one  of  the  constituent  companies  under  foreclosure  years  ago,  the 
franchise  and  charter  rights  of  said  company  were  forfeited;  and,  further,  that 
it  was  not  legal  to  grant  any  perpetual  franchise  rights.  These  are  the  points 
covered  in  the  recent  decisions  by  the  courts,  and  were  all  decided  in  favor 
of  the  Nashville  Rail.vay  Company." 

Hambleton  &  Company  believe  that  while  the  appeal  taken  by  the  Mayor  of 
Nashville  from  the  decision  of  the  lower  court  to  the  Supreme  Court  of 
Appeals  of  the  State  will  temporarily  delay  the  operations  of  the  Nashville 
Railway  Company,  there  can  be  no  doubt  that  the  higher  court  will  sustain 
the  decisions  of  the  lower  court. 

DETROIT,  MICH.— The  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway 
Company  has  finally  purchased  and  taken  possession  of  the  property  of  the 
Detroit,  Utica  &  Romeo  Railway  Company.  While  the  price  paid  has  not  been 
made  public,  it  is  understood  to  be  about  $100,000. 

JERSEY  CITY,  N.  J.— A  meeting  of  the  stockholders  of  the  North  Hudson 
County  Railway  Company  has  been  called  for  July  23,  to  consider  and  ratify 
the  merger  of  that  company  with  the  Jersey  City,  Hoboken  &  Paterson  Street 
Railway  Company. 

BROOKLYN,  N.  Y.— The  Brooklyn  City  Railroad's  quarterly  dividend  of 
2%  per  cent  is  payable  July  23. 

UTICA,  N.  Y.— The  owners  of  the  Utica  &  Mohawk  Railroad  and  the 
Utica  Belt  Line  Street  Railroad  have  purchased  the  Deerfield  &  Utica  Railroad. 
The  latter  is  a  horse  car  road,  and  operates  1.8  miles  of  track.  This  purchase 
gives  the  owners  of  the  Utica  properties  control  of  all  the  lines  into  the  city. 

BUFFALO,  N.  Y. — Justice  White,  in  the  Special  Term  of  the  Supreme 
Court,  Has  declined  to  appoint  a  receiver  for  the  Buffalo,  Hamburg  &  Aurora 
Railway  Company,  on  the  application  of  a  judgment  creditor  for  $400.  This 
creditor  alleged  that  judgments  aggregating  $14,000  were  against  the  company. 
The  court  directed  that  all  surplus  after  the  payment  of  operating  expenses  be 
deposited  with  the  court. 

SYRACUSE,  N.  Y.-W.  R.  Kimball,  representing  the  Syracuse,  South 
Bay  Railroad  Company,  purchased,  July  13,  2900  of  the  3000  shares  of  stock 
held  by  William  B.  Kirk  in  the  Syracuse  &  Oneida  Lake  Railroad  Company. 
This  assures  the  construction  of  the  road. 

MONTREAL,  QUE.— The  stockholders  of  the  Montreal  Street  Railway 
Company  ratified  July  10  the  purchase  of  the  Montreal  Park  &  Island  Railway 
Company  for  $1,100,000,  the  purchase  including  the  entire  3150  shares  of  pre- 
ferred stock,  4289  shares  of  common  stock  and  .$967,000  bonds.  The  total  bond 
issue  of  the  company  is  ,$1,025,000.  It  was  also  voted  at  the  meeting  to  give  the 
directors  power  to  make  the  purchase  by  the  issue  of  bonds  or  stock. 

NIAGARA  FALLS,  ONT.— Arrangements  for  the  consolidation  of  light 
and  power  companies,  in  connection  with  the  transmission  of  electric  power 
from  Niagara  Falls,  are  said  to  be  completed.  The  deal  embraces  practically 
all  the  gas,  electric  light,  electric  street  railway  and  power  companies  within 
100  miles  of  the  Falls,  among  the  companies  to  be  interested  being  Interna- 
tional Rapid  Transit  Company,  Niagara,  Saint  Catharines  &  Toronto  Railway, 
Saint  Catharines,  Port  Dalhousie  &  Thorald  Railway,  Saint  Catharines  gas  and 


electric  companies,  the  London  gas,  electric  and  street  railway  companies, 
Hamilton  Cataract  Company  and  its  suburban  lines,  Hamilton  Gas  Com- 
pany, and  the  Toronto  gas,  electric  light  and  street  railway  companies,  with 
the  suburban  and  leased  lines.  New  York,  Toronto  and  Montreal  capitalists, 
said  to  be  interested  in  the  International  Traction  Company,  of  Buffalo, 
form  the  syndicate.  A  number  of  power  lines  are  to  be  built  in  different 
directions  from  the  Falls. 

Tables  of  Recent  Traction  Earningfs 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 

Cincinnati,  Newport  & 
Covington  Ry.  Co  

Cleveland  El.  Ry.  Co. . . . 

Cleveland,  Painesville  & 
Eastern  

Consolidated  Tr.  (Pitts- 
burgh)   

Denver  City  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Pittsburgh  Consol.  Tr. . . 

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. . . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr.  Co.(Pittsburgh) 


Latkst  Gross  Earnings 


Week 

or 
Month 


June 
June 
May 
June 

May 
June 

Apr. 

Apr. 

May 
May 
May 

May 
May 
May 
May 
June 
Apr. 
June 
June 
May 
June 
June 
May 
May 
June 
Mar. 


^79,736 
21,154 


^73.299 
17,201 


',075,576  1,086,840 
17,253  13,849 


69,841 
72,201 

10,184 

238,706 
125,244 
224,447 
37,205 

4,508 
283,403 
10,003 
160,612 
58,191 
3,749 
265,824 

23,277 
80,401 
59,928 
29,905 
51,958 
251,946 
125,831 
157,792 


64,424 
173,820 

8,966 

234,247 
108.376 
201,02 1 


4.146 
203,389 
7,345 
151,540 
47,566 
3,505 
247,989 
19,016 

75.749 
52,873 
25,818 
46,645 
224,927 
119,148 
148,009 


La'1  est 
Nrt  Earnings- 


1901 


11,434 
360,415 
11,057 

49,964 
91,298 

4,249 

"1,954 
55,723 
96,639 


i,93S 
120,993 
3.185 

26,069 
1. 741 

147,337 
8,234 
32,9  o 
30,266 
14,741 
22,976 

137,605 
27,306 
70,741 


1900 


7,960 
428,742 
9,385 

37,476 
80,964 

3,163 

119,566 
52,189 
82,529 


908 

674 

16,494 
1,100 
133,518 

9,877 
26,011 
21,823 

11,747 
21,144 
119,694 
25, 127 
65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry. 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  i 

International  Tr...! 

London  St.  Ry.  . . . 

Montreal  Street  Ry. 

Northern  Ohio  Tr. . 

Olean  St.  Ry.  Co... . 

Pittsb'gh  Cons.  Tr.. 

Richmond  Trac. Co. 

Rochester  Ry  

Scranton  Ry.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(P  tts- 
burgh)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


June  30 
June  30 
May  31 

June  30 


Tune3o 
June  30 

Apr.  30 

May  31 
aMay  31 


May  31 
May  31 
May  31 
May  31 

aApr.30 
Apr.  30 

^June  30 

r(une  30 
May  31 
May  31 

(/June  30 
May  31 
May  31 

June  30 

Mar, 31 


1901 


190,910 
10920 174 

152,959 


1900 


#844,2971778,042 
176,2  10 
10646589 


384,638 
2,149,999 

119,666 

1,260,441 
1,012,877 


48, 
2,698, 

115, 
^1168, 
162, 

43. 
76S, 
152, 
898, 

554, 
142, 

564, 
1,178, 


895 
332 
834 
843 
251 
019 

913 

051 

156 

09 

956 

347 

258 


117,966 


396,938 
1,649,304 

102,359 

1,148,047 
930,143 


47,026 
2,331,632 

60, 1 94 
1,087,871 


Net  from  July  1  to 
Latest  Date 


39,322 

731,948 
143,217 
835,543 
548,044 
126,640 

504,191 
,086,395 


1,340,356 
1,434,145  1,321,158 


1901 

1900 

$  

$  

86,835 
3,682,280 

77,151 
3,311,243 

84,632 

66,55s 

223,546 

980,890 

220,145 
637,321 

61,454 

50,781 

588,121 
452,270 

447,292 
395,139 

20,247 
1,303,216 
■  45,192 

21,063 
1,085,748 

tdf.  6,673 

58,217 

21,735 
403,567 

58,379 
337,248 
233,677 

55,937 
254,458 
614,594 

iS,475 

379,447 
65,630 
328,021 
249,802 
56,018 
21 1,962 
548,433 

186,131 

634,423 

604,154 

*  Eight  monlhs.      t  Caused  by  strike  of  employees.       a  From  Jan.  1. 

i  Three  months,  c  Nine  months. 
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CONSTRUCTION  NOTES 


SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  Company  has  pur- 
chased two  blocks  of  land  fronting  the  bay  immediately  to  the  west  of  the 
Black  Point  Military  Reservation.  Plans  for  the  erection  of  a  large  power 
plant  on  the  land  will  be  considered  in  the  near  future,  and  it  is  intended  that 
the  new  power  house  shall  in  time  become  the  company's  main  plant.  The 
plant  will  have  facilities  for  the  generation  of  either  9000  or  32,000  hp.  The 
plant  will  be  so  laid  out  that  additional  machinery  can  be  installed  from  time 
to  time  as  more  power  is  needed  until  the  maximum  amount  of  12,000  hp  is 
attained.    Oil  will  be  used  for  fuel  in  the  new  plant. 

LOS  ANGELES,  CAL. — The  San  Bernardino  County  Traction  Company 
has  been  incorporated  to  build  an  electric  railway  to  connect  Redlanns,  San 
Bernardino  and  Colton.  Citizens  of  Redlands  are  largely  interested  in  the 
company. 

SAN  FRANCISCO,  CAL.— The  Supervisors  of  Santa  Clara  County  recently 
met  in  San  Jose  and  considered  the  franchise  for  an  electric  road  from  San 
Jose  to  Gilroy,  a  petition  for  which  had  been  filed  by  George  T.  Dunlap.  The 
Board  passed  a  resolution  to  sell  the  franchise,  the  bids  to  be  opened  Aug.  6. 
The  petition,  as  finally  filed  in  modified  form,  asks  for  a  franchise  to  build 
electric  railway  lines  along  90  miles  of  the  highways  of  the  county.  The  specific 
application  is  first  to  bviild  a  road  from  San  Jose  to  Santa  Clara  to  Alvisa;  sec- 
ond, from  San  Jose  to  Gilroy;  third,  from  Santa  Clara  to  San  Mateo;  fourth, 
from  San  Jose  to  Campbells  to  Los  Gatos. 

SACRAMENTO,  CAL.— The  Sacramento  Electric,  Gas  &  Railway  Com- 
pany recently  announced  that  it  would  relay  the  tracks  on  P  Street  from 
Tenth  to  Twenty- Eighth  Street. 

FLORENCE,  COL.— It  is  predicted  that  the  Florence  Electric  Street  Rail- 
way will  be  completed  and  in  operation  by  Jan.  1,  1902.  The  line  will  be 
14  miles  in  length  and  extend  through  \yest  Florence,  Brewster,  Brookside, 
Lincoln  Park  and  South  Canon.  The  company  has  recently  awarded  the 
contract  for  the  erection  of  its  power  house. 

SOUTHINGTON,  CONN.— The  Meriden,  Southington  &  Compounce  Tram- 
way Company  has  filed  a  petition  with  the  Cheshire  Selectmen  for  authority 
to  build  a  road  from  Milldale,  where  the  power  station  is  located,  to  the 
point  on  the  Meriden,  Middletown  &  Waterbury  road,  known  as  Southington 
Road  station. 

HARTFORD,  CONN. — Surveys  are  being  made  to  carry  the  tracks  of  the 
extension  of  the  Central  New  England  Railway  from  Tariffville  to  Spring- 
field around  the  Montague  farm  in  Granby. 

BRIDGEPORT,  CONN.— The  Connecticut  Railway  &  Ligliting  Company 
formally  opened  its  Pine  Rock  Park,  on  the  banks  of  the  Housatonic,  in 
I-Iuntington,  June  8.  The  place  was  made  a  park  by  nature.  It  covers  500 
acres  lying  just  over  the  northern  boundary  line  of  Stratford,  in  the  town 
of  Huntington,  and  abounds  with  picturesque  hills,  nooks,  valleys,  trees  and 
streams.  The  pine  tree  predominates,  and  near  the  pinnacle  of  the  land  stands 
an  historic  old  pine,  from  which  the  new  park  has  been  given  its  name.  Pine 
Rock  Park.  In  converting  the  place  into  a  pleasure  ground,  with  the  ad- 
juncts of  convenience,  the  company  has  been  careful  not  to  mar  its  natural 
beauty,  and,  while  every  accommodation  that  can  be  wished  for  is  at  hand,  the 
work  of  nature  is  still  intact.  Stands  and  seats  have  been  built  around  the 
trees,  rather  than  to  remove  them,  thus  lending  an  element  of  rusticity  to  the 
scene. 

DANBURY,  CONN.— Work  on  the  construction  of  the  Danbury  &  Harlem 
Street  Railway  has  been  begun.  The  Danbury  &  Harlem  Road  is  to  be  14 
miles  in  length,  and  is  expected  to  be  completed  about  Sept.  1. 

VVILLIMANTIC,  CONN.— The  Willimantic  Traction  Company  has  per- 
fected its  organization  and  the  residents  are  again  hilarious  at  the  prospect  of 
having  the  much  mooted  electric  railway.  It  is  the  purpose  of  the  company  to 
at  once  enter  into  negotiations  with  the  city  regarding  a  franchise  grant.  The 
plan  of  the  company  also  provides  for  extension  of  the  lines  to  near-by 
towns,  including  Coventry.  The  directors  of  the  company  are:  William  D. 
Grant  and  W.  A.  Arnold,  of  Willimantic;  Peter  H.  Carr,  of  Taunton,  Mass.; 
M.  A.  Cavanaugh,  of  Boston,  and  Walter  H.  Clark,  of  Hartford.  The  officers 
of  the  company  are:  William  D.  Grant,  president;  Walter  H.  Clark,  vice- 
president;  William  A.  Arnold,  secretary;  Thomas  F.  Cavanaugh,  treasurer. 

WILMINGTON,  DEL.— T.  Coleman  du  Pont,  president  of  the  Delaware 
Button  Company,  has  asked  for  a  franchise  to  build  an  electric  railway  from 
the  company's  plant  at  Spruce  and  E  Streets  to  the  South  Wilmington  line  of 
the  Wilmington  City  Railway  Company.  The  chief  object  of  the  new  railway, 
it  is  said,  is  to  carry  the  employees  of  the  button  factory  to  and  from  their 
work. 

ATLANTA,  GA. — After  adding  a  clause  requiring  3  1-3-cent  fares,  the  Alder- 
manic  Board  has  concurred  in  the  action  of  the  City  Council  in  granting  to 
the  Atlanta  Rapid  Transit  Company  the  Boulevard  franchise  for  the  exten- 
sion of  the  Forrest  Avenue  line.  H.  M.  Atkinson,  secretary  and  treasurer  of 
the  Atlanta  Rapid  Transit  Company,  announced  to  the  board  that  the  com- 
pany would  not  accept  the  franchise  with  the  reduced  fare  condition  em- 
bodied. 

AUGUSTA,  GA. — The  construction  of  North  Augusta  Electric  &  Improve- 
ment Company's  new  electric  railway  to  connect  Augusta,  Ga.,  and  .\iken, 
S.  C,  was  begun  June  25.  The  new  line  will  be  20  miles  in  length,  and  the 
contract  for  its  entire  construction  is  held  by  John  Blair  MacAfee,  of  Phila- 
delphia. The  company  is  capitalized  at  $1,500,000,  all  of  which  is  issued,  and 
the  authorized  funded  debt  of  the  company  is  $1,000,000,  of  which  $500,000  is 
outstanding.  The  company  will  operate  nine  motor  cars  and  will  erect  its  own 
power  house.    The  latter  will  be  equipped  with  two  300-kw  generators,  two 


400-hp  compound  condensing  engines  and  two  300-hp  water-tube  boilers.  The 
officers  of  the  company  are:  James  U.  Jackson,  president;  R.  Lancaster  Will- 
iams, vice-president;  L.  T.  Taliaferro,  secretary;  A.  H.  Rutherford,  treasurer; 
W.  M.  Jackson,  manager;  John  Blair  MacAfee,  purchasing  agent;  W.  N. 
Wamsley,  engineer. 

BOISE,  IDAHO. — The  City  Council  has  extended  the  franchise  of  the  Boise 
Rapid  Transit  Company.  It  is  said  that  the  company  secured  the  extension  of 
its  franchise  so  as  to  dispose  of  the  property  to  a  syndicate  of  Chicago 
capitalists.  It  is  reported  that  the  syndicate  which  is  negotiating  for  the 
purchase  of  the  property  will  make  many  improvements  and  extend  the  lines. 
Power  for  operating  the  system  will  be  obtained  from  the  plant  at  Swan  Falls, 
30  miles  distant. 

ALTON,  ILL. — Preliminary  surveys  were  started  July  8  between  Alton  and 
Granite  City  for  the  new  electric  railway  between  Alton  and  Granite  City.  St. 
Louis  capitalists  will  construct  the  line. 

SEWARD,  ILL. — The  Northern  Illinois  Electric  Railway  Company  was  in- 
corporated July  8  to  construct  an  electric  railway  from  Seward  in  a  westerly 
direction  through  Dixon  and  Amboy  to  Lee  Center.  The  capital  stock  of  the 
company  is  $700,000.  The  incorporatois  and  first  board  of  directors  are:  E 
L.  Titis  and  I.  R.  Titis,  of  Seward;  S.  D.  Frost,  of  Amboy;  Sherman  L. 
Dixon,  of  Lee  Center,  and  G.  H.  T.  Shaw,  of  Dixon. 

MUNCIE,  IND.— The  Muncie,  Middletown  &  Greenfield  Railroad  Company 
has  been  incorporated  to  build  an  electric  lailway  from  Muncie  by  way  of 
Middletown  and  Mechanicsburg,  in  Henry  County,  and  the  towns  of  .Shirley, 
Wilkinson  and  Maxwell,  to  Greenfield,  Hancock  County,  a  distance  of  about 
50  miles.  The  capital  stock  of  the  company  is  $100,000,  and  the  directors  are: 
William  JT.  Wood,  Beecher  W.  Bennett,  Charles  E.  Fudge,  Frank  Litzen- 
berger,  E.  L.  Elliott,  William  H.  Keesling,  George  W.  Duncan,  Montgomery 
Marsh  and  William  I.  Garriott. 

MUNCIE,  IND.— The  Muncie,  Hartford  City  &  Fort  Wayne  Electric  Rail- 
way Company  has  succeeded  in  securing  a  franchise  for  the  construction  of 
its  proposed  road  through  Muncie.  The  new  electric  railway  will  parallel  the 
Lake  Erie  &  Western  Railroad  from  Fort  Wayne  to  Muncie.  The  franchise 
in  Muncie  was  secured  through  the  efforts  of  A.  L.  Johnson. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Martinsville  Rapid  Transit 
Company  has  brushed  all  opposition  aside,  secured  a  franchise  through  May- 
wood  and  Valley  Mills,  condemned  part  of  the  I.  &  V.  Railway  Company's 
right  of  way,  and  is  now  making  rapid  progress  grading  the  road. 

JEFFERSONVILLE,  IND.— The  Jeffersonville,  New  Albany  &  Sellersburg 
Rapid  Transit  Company  expects  to  begin  the  construction  of  its  road  early  in 
the  spring.  By  that  time  it  is  hoped  that  all  rights  of  way  and  other  pre- 
liminary work  will  be  in  such  shape  that  the  building  of  the  road  will  proceed 
rapidly. 

VALPARAISO,  IND.— P.  W.  Clifford  and  C.  W.  Bartholomew,  of  Valpa- 
raiso, representing  Chicago  capitalists,  have  been  granted  a  franchise  for  the 
construction  of  an  electric  railway  through  the  city.  The  line  to  be  con- 
structed through  this  city  will  form  part  of  a  system  to  connect  Chicago,  Ham- 
mond, Laporte  and  Michigan  City. 

PERU,  IND. — The  Wabash  Valley  Railway  Company,  which  was  j-ecently 
inccrporated,  is  capitalized  at  $10,000.  and  the  jiurpose  of  the  company  is  to  con- 
struct an  electric  railway  to  extend  through  Wabash,  Peru,  Logansport,  Delphi 
and  Lafayette,  and  connect  the  cities  along  the  Wabash  &  Erie  Canal.  If  it  is 
deemed  advisable,  the  line  will  be  extended  from  the  eastern  limits  of 
Wabash  to  the  lower  lock  at  Lagro,  Ind.  The  road  will  run  through  the 
counties  of  Wabash,  Miami,  Cass,  Carroll  and  Tippecanoe.  The  directors  of 
the  company  are:  Milton  Shirk,  Richard  A.  Edwards,  William  B.  McClintick, 
George  R.  Chamberlin  and  John  F.  Unger. 

DUBUQUE,  lA. — The  plans  for  the  construction  of  the  new  car  house  and 
power  houses  of  the  Union  Electric  Company  were  submitted  to  the  directors 
at  a  meeting  held  a  few  days  ago.  It  was  decided  to  call  for  bids  for  the 
construction  of  the  building,  and  the  site  of  the  old  Rhomberg  power  house 
was  selected  as  the  site  of  the  new  one,  but  this  may  be  changed. 

DUBUQUE,  lA.— The  preliminary  organization  of  a  company  to  construct 
a  line  of  railway  from  Dubuque  in  a  southwesterly  direction  via  Vinton, 
across  the  State,  was  effected  in  this  city  last  week.  The  company  will 
operate  under  the  name  of  the  Dubuque,  Vinton  &  Southwestern  Railroad 
Company,  and  will  have  a  capital  stock  of  $100,000  to  start  with.  Dubuque 
is  to  be  the  principal  place  of  business.  The  motive  power  has  not  been 
definitely  decided  on  as  yet. 

PADUCAH,  KY.— Interests  identified  with  the  Paducah  Railway  &  Light 
Company  are  interested  in  a  plan  which  provides  for  the  construction  of  an 
electric  railway  to  WicklifTe.  Several  meetings  have  been  held  here  recently 
for  the  purpose  of  furthering  the  project,  and  it  is  likely  that  something  may 
result  from  the  agitation. 

PORTLAND,  MAINE.— 1  he  Portland  Street  Railway  Company  has  almost 
completed  an  extension  of  its  Willamette  Heights  electric  line,  for  which 
the  contract  was  let  a  short  time  since.  Its  completion  will  add  to  the  at- 
tractiveness of  this  beautiful  route,  as  passengers  will  be  carried  to  a  con- 
siderably higher  elevation  in  the  hills. 

CORNISH,  MAINE.— President  A.  S.  Pcnrock,  of  the  Ossipee  Valley  Rail- 
way Company,  expects  soon  to  begin  work  on  an  electric  railway  connecting 
Cornish  with  East  Freedom.  If  this  road  is  built  it  will  be  11%  miles  in 
length,  extending  from  the  Maine  Centra!  Railroad  station  here,  through  Cor- 
nish Vilage,  Kezar  Falls  and  Porter  to  the  line  between  Maine  and  New 
Hampshire. 

HAGERSTOWN,  MD.— The  new  electric  railway  franchise  has  been  passed. 
The  ordinance  grants  the  Hagerstowns-  Railway  Company  the  privilege,  in 
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building  the  Boonsboro  extension,  to  use  either  Lee  or  Baltimore  Street;  to 
allow  the  Hagerstown  &  Boonsboro  Railway  Company,  or  any  of  its  extensions 
in  Washington  or  Frederick  counties,  to  use  the  tracks  of  the  Hagerstown 
Railway  Company. 

WESTBORO,  MASS.— The  application  of  the  VVestboro  &  Hopkinton  Street 
Railway  Company,  which  has  been  before  the  Council  since  May  20,  has 
finally  been  acted  upon  and  the  franchise  granted. 

WALTHAM,  MASS.— The  Waltham  Street  Railway  Company  has  been 
granted  an  extension  of  time  from  July  1  to  Oct.  1  in  which  to  complete  its 
line  through  South,  Main,  Prospect,  Maple  and  High  Streets  to  the  Newton 
line.  A  petition  from  the  Newton  Street  Railway  Company  for  a  location  in 
Pine,  Lowell,  Taylor,  Newton  and  High  Streets  to  the  Newton  line  has  been  re- 
ferred to  the  street  railway  committee. 

NEWBURYPORT,  MASS.— The  Citizens'  Electric  Street  Railway  Com- 
pany has  been  granted  the  right  to  act  as  a  common  carrier  of  coal,  market 
produce,  provisions,  ice,  baggage  and  building  materials,  over  its  tracks  in  New- 
buryport.  The  Plaverhill  &  Amesbury  Railroad  Company  has  received  from 
the  Newburyport  Selectmen  the  right  to  act  as  a  common  carrier  of  coal,  market 
produce,  provisions,  ice,  baggage  and  building  materials,  over  its  tracks  in 
Newburyport. 

WORCESTER,  MASS.— The  Worcester  &  Holden  Street  Railway  Company 
has  accepted  the  locations  granted  to  it  by  Worcester.  The  next  step  will  be 
to  secure  the  consent  of  the  Railroad  Commissioners  to  cross  the  Fitchburg 
tracks  at  North  Worcester.  When  this  right  is  secured  the  company  will  at 
once  start  to  build  its  lines  to  Ilolden  from  the  terminus  of  the  Salisbury 
Street  line  of  the  Worcester  Consolidated  Street  Railway. 

GLOUCESTER,  MASS. — Work  has  been  commenced  on  the  new  Main 
Street  line  of  the  Lynn  &  Boston  Railroad.  It  is  expected  that  before  long 
the  Lynn  &  Boston  Railroad  will  commence  the  construction  of  the  piece  of 
road  to  connect  Lanesborough  and  Pigeon  Cove. 

WESTBORO,  MASS.— As  soon  as  the  Westboro  &  Ilopkinton  Street  Rail- 
way Company  can  secure  a  charter  the  construction  of  the  company's  pro- 
posed road  to  connect  these  towns  will  be  begun.  The  line  will  be  6%  miles 
in  length.  The  company  has  been  granted  franchises  in  Westboro  and  Hopkin- 
ton, both  of  which  have  been  accepted.  M.  A.  Coolidge,  the  chief  promoter 
of  the  new  lines,  has  not  ventured  to  predict  when  the  new  line  will  be  in 
operation,  knowing  the  uncertainty  of  such  work. 

WOBURN,  MASS.— The  Woburn  &  Boston  Street  Railway  Company  has 
opened  its  new  line  between  Woburn  and  Lexington. 

NORTH  WILBRAHAM,  MASS.— The  work  on  the  electric  road  has  been 
completed  as  far  as  North  Wilbraham.  There  remains  about  3%  miles  to  be 
built  between  North  Wilbraham  and  Ludlow. 

WESTBORO,  MASS. — The  Railroad  Commissioners  have  approved  the  pur- 
chase of  real  estate  at  Lake  Chauncey,  Westboro,  by  the  Marlboro  &  Westboro 
Street  Railway  Company,  for  establishing  a  pleasure  resort, 

PITTSFIELD,  MASS.— The  Pittsfield  Electric  Railway  Company  has  been 
granted  a  franchise  to  extend  its  system  to  the  Hancock  town  line. 

BALDWINVILLE,  MASS.— The  Wachusett  Mountain  Electric  Street  Rail- 
way Company  are  making  plans  to  have  a  branch  street  railway  run  up  the 
side  of  Mount  Wachusett  to  the  watering  trough.  F.  S.  Coolidge,  president 
of  the  Gardner,  Westminster  &  Fitchburg  Street  Railway  Company,  is  at  the 
head  of  the  new  movement  and  intends  to  have  the  new  road  in  operation 
by  Aug.  1. 

CONCORD,  MASS. — Articles  of  association  have  been  dra\^  up  for  the 
formation  of  the  Concord  Street  Railway  Company.  The  proposed  railway 
is  to  commence  at  the  northerly  side  of  the  Boston  &  Maine  tracks  at 
Waverly,  in  the  town  of  Belmont,  and  extend  through  Trapelo  Road  to  the 
Waltham  line,  its  terminus.  The  capital  stock  of  the  company  will  be  $1U,000. 
The  following  are  the  directors:  Charles  S.  Cummings,  2d,  Boston;  Roger 
W.  Babson,  Wellesley  Hills;  George  A.  Sweetser,  Wellesley  Hills;  Henry  S. 
Foote,  Belmont;  J.  Lucius  Ellis,  Belmont;  Frank  Chandler,  Belmont;  L.  Guy 
Dennett,  Belmont. 

UXBRIDGE,  MASS.— E.  W.  Goss,  superintendent  of  the  Milford  &  Ux- 
bridge  Street  Railway,  has  begun  work  on  the  roadbed  in  Calumet  Village. 

GRAND  RAPIDS,  MICH.— So  rapid  has  been  the  progress  in  the  con- 
struction of  the  Grand  Rapids,  Holland  &  Lake  Michigan  Railway  that  Super- 
intendent of  Construction  Johnson,  of  the  Detroit  Construction  Company, 
which  holds  the  contract  for  constructing  the  line,  has  predicted  that  the  line 
will  be  in  operation  by  Aug.  1. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Holland  &  Lake  Michigan 
Railway  Company  has  its  line  completed  from  Grand  Rapids  to  Holland  with 
the  exception  of  about  10  miles.  A  car  has  been  run  over  the  line  from  Hol- 
land to  Zeeland,  and  the  officials  seem  to  be  much  pleased  with  the  line.  It 
was  found  necessary  to  build  a  temporary  track  around  the  sink  hole  that  has 
been  causing  so  much  trouble,  and  a  large  number  of  piles  are  being  driven 
into  the  same. 

(JKAND  RAPIDS,  MICH.— Plans  have  been  submitted  for  the  approval  of 
t'-e  Commissioner  of  Railroads  by  the  Grand  Rapids,  Grand  Haven  &  Mus- 
k'  gon  Railway,  showing  an  overhead  crossing  of  the  Pere  Marquette  Railroad 
near  Picklands  Junction.  This  bridge  will  be  22  ft.  in  height  and  the  prin- 
cipal span  will  be  45  ft.  long.  An  application  has  been  made  for  the  approval 
of  a  grade  crossing  of  spur  tracks  of  these  lines  at  the  car  houses  in  the 
village  of  Fruitport. 

LANSING,  MICH.— The  Lansing,  St.  Johns  &  St.  Louis  Railway  Company 
has  its  roadbed  graded  from  Lansing  to  within  about  2  miles  of  u.e  village  of 
St.  Johns,  and  its  rails  laid  about  7  miles  out  of  Lansing.  The  right  of  way 
has  been  almost  entirely  secured  through  the  village  of  St.  Johns  and  the 
road  is  being  pushed  to  completion.  The  rnad  is  nearly  all  being  built  on 
private  right  of  way,  the  public  highway  being  used  very  little. 


GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  have  submitted  plans  for  the  approval  of  the  Commissioner 
of  Railroads  for  an  overhead  crossing  of  the  Detroit,  Grand  Haven  &  Mil- 
waukee Railway,  about  2  miles  west  of  Berlin.  The  bridge  will  be  22  ft.  in 
height  and  the  principal  span  has  a  clear  width  of  24  ft.  The  same  company 
has  also  submitted  plans  for  an  overhead  crossing  of  the  same  line  near  Spring 
Lake.    This  bridge  will  be  22  ft.  in  height,  and  38  ft.  in  length. 

KANSAS  CITY,  MO.— The  Kansas  City  &  St.  Joseph  Electric  Railway 
Company  filed  on  July  1  a  plan  of  its  route  through  Buchanan  County  with 
the  County  Court.  The  bond  of  the  company  for  $20,000  for  the  fulfilment  oi 
the  terms  of  the  franchise  granted  to  the  company  by  the  County  Court  was 
also  filed.  This  bond  provides  that  in  the  event  of  constructing  a  railway  or 
laying  tracks  on  what  is  known  as  the  King  Hill  Road,  the  company  will 
macadamize  same  within  a  period  of  eighteen  months  thereafter. 

NEWTON,  N.  H.— The  Haverhill,  Plaistow  &  Newton  Street  Railway  was 
recently  granted  a  location  in  the  town  of  Newton,  N.  H. 

MORRISTOWN,  N.  J. — The  rights  of  way  and  surveys  are  about  finished 
for  the  New  York  &  Philadelphia  Electric  Railway,  and  the  company  will  soon 
be  ready  to  begin  construction  work.  The  plan  of  the  company  is  to  build 
electric  railway  lines  so  as  to  fill  the  present  gaps  in  a  through  line  from  New 
York  to  Philadelphia.  The  plan  is  to  use  the  present  electric  railway  from 
Jersey  City  and  Newark  to  Caldwell  (North  Jersey)  and  build  from  Caldwell 
to  Whippany,  a  distance  of  5  miles.  It  is  then  planned  to  build  through  Mor- 
ristown  about  3  miles,  so  as  to  connect  with  the  Whippany  River  Railroad, 
extending  between  Whippany  and  Morristown,  4  miles,  and  the  Rockaway 
Valley  Railroad,  extending  between  Morristown  to  Peapack,  about  15  miles. 
This  will  make  a  continuous  all-rail  road,  through  Jersey  City  via  Newark  and 
Caldwell  to  Peapack,  by  building  only  10  miles  of  road.  By  making  satisfactory 
arrangement  with  the  Rockaway  Valley  and  the  Whippany  Railroad  companies, 
the  New  York  &  Philadelphia  Electric  Railway  can,  by  building  10  miles  more 
from  Peapack  to  Somerville,  making  connections  with  the  branch  roads  trom 
.Somerville  to  Flemington  and  Flemington  to  Newton,  get  into  Philadelphia  at 
once.  If  this  arrangement  can  not  be  made,  the  plan  is  to  build  from  Somer- 
ville to  Doylestown,  Pa.    The  company  has  ample  financial  backing. 

MINEOLA,  N.  Y.— The  Mineola,  Hemstead  &  Freeport  Traction  Com- 
pany has  been  granted  a  franchise  in  Freeport.  The  company  is  rapidly 
securing  the  franchises  for  the  construction  of  its  proposed  road. 

NEW  YORK,  N.  Y.— The  Metropolitan  Street  Railway  Company  has  just 
ordered  200  new  cars  for  the  Broadway  service  from  a  Philadelphia  firm. 
These  cars  will  be  run  on  the  Lexington  and  Columbus  Avenue  systems.  They 
will  be  similar  to  the  big  double-truck  type  used  on  the  Second  and  Sixth 
.\  venue  systems. 

PORT  CHESTER,  N.  Y.— The  Port  Chester  Street  Railway  Company  has 
applied  to  the  Board  of  Trustees  for  permission  to  extend  its  lines  on  High- 
land Street  and  Horton  Avenue. 

WHITEHALL,  N.  Y.— The  construction  of  the  Whitehall  &  Granville  Rail- 
road has  been  begun.  The  line  will  extend  from  Whitehall,  at  the  head  of  Lake 
Champlain,  and  the  Champlain  Canal,  through  Granville  and  the  adjoining  slate 
district  to  West  Paulet,  Vt.,  a  distance  of  20  miles.  The  carrying  of  freight 
will  be  an  important  feature  of  the  road.  The  officers  of  the  company  are: 
Emmet  J.  Gray,  of  Whitehall,  president;  Eugene  R.  Norton,  of  Granville, 
vice-president;  Charles  I.  Baker,  of  Troy,  secretary;  Daniel  D.  Woodard,  of 
Granville,  treasurer;  C.  B.  Story,  of  Whitehall,  general  manager. 

WESTPORT,  N.  Y. — It  is  reported  that  an  electric  railway  is  to  be  built 
from  Westport,  on  Lake  Champlain,  to  Elizabethtown.  A  route  has  been  sur- 
veyed and  found  feasible,  and  it  is  said  that  the  members  of  the  Board  of 
Supervisors  of  Esse.x  County  have  assured  the  promoters  that  permission  for 
the  line  and  the  right  of  way  will  be  given  if  wanted.  It  is  understood  that 
the  capital  with  which  to  construct  such  a  road  is  ready,  and  that  the  pro- 
moters express  confidence  in  the  successful  outcome  of  the  enterprise.  Suffi- 
cient water  power  could  be  obtained  from  the  Bouquet  and  the  Black  Rivers. 

NEW  YORK,  N.  Y. — Mayor  Van  Wyek  has  approved  a  resolution  of  the 
Municipal  Assembly  providing  for  a  hearing  on  July  25  on  a  proposition  to 
permit  the  Union  Railway  Company  to  build  a  double-track  road  over  Ma- 
comb's Dam  Bridge  and  the  155th  Street  Viaduct,  connecting  various  lines 
already  used  by  that  company  in  the  Bronx.  The  franchise  passed  the  Council 
and  Board  of  Aldermen  on  June  25. 

ALBANY,  N.  Y. — Representatives  of  Stone  &  Webster,  of  Boston,  have 
been  in  Albany  recently  to  inquire  into  the  advisability  of  taking  up  the 
project  of  the  Albany  &  Schoharie  Valley  Electric  Railway  Company.  The 
company  was  capitalized  at  .$1,250,000  and  bonded  for  $1,200,000.  Incidental  to 
its  organization  was  the  formation  of  the  Albany  Construction  Company, 
which  has  for  its  purpose  the  building  of  the  railway.  The  survey  of  the 
proposed  route  has  been  completed  and  the  plans  have  all  been  drawn  and 
filed  with  the  proper  officials. 

NEW  YORK,  N.  Y. — The  Rapid  Transit  Commissioners  received  official 
notice  July  10  from  Secretary  of  War  Elihu  Root  that  permission  had  been 
granted  to  make  borings  in  the  bed  of  the  East  River  between  Manhattan  and 
Brooklyn  and  to  construct  a  tunnel  under  the  river  bed.  The  permit  is  given 
to  permit  the  extension  of  the  New  York  tunnel,  now  under  construction,  to 
I'rooklyn. 

MONTICELLO,  N.  Y. — The  Railroad  Commissioners  have  granted  the 
application  of  the  Monticello,  Fallsburgh  &  White  Lake  Railroad  Company  for 
authority  to  construct  an  electric  railway  16%  miles  long  from  the  Fallsburgh 
.Station  of  the  New  York,  Ontario  &  Western  Railroad  to  jMonticello,  and 
thence  to  White  Lake.  Several  surveys  of  the  line  have  been  made,  and  the 
company  is  reported  to  be  in  a  position  to  begin  construction  work  at  once. 

NEW  PALTZ,  N.  Y.^The  New  Paltz  &  Poughkeepsie  Traction  Company  is 
considering  the  construction  of  an  extension  of  its  lines  from  New  Paltz  to 
Rifion,  a  distance  of  6  miles. 
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CLINTON,  N.  Y. — Steps  have  been  taken  looking  to  the  construction  of  an 
electric  railway  from  Clinton  to  Westmoreland.  A  meeting  was  held  here 
recently,  and  arrangements  were  made  for  surveying  the  route  of  the  road 
and  securing  franchises.  E.  F.  Torrey,  Clinton  House,  Clinton,  is  interested 
in  the  project. 

TROY,  N.  Y. — The  United  Traction  Company  has  made  application  to  the 
Council  for  a  franchise  to  construct  a  short  extension. 

CLYDE,  N.  Y. — Application  has  been  made  to  the  Council  by  the  Clyde 
Electric  &  Power  Company  for  a  franchise  for  the  construction  of  an  electric 
railway  through  Clyde.  A  hearing  on  the  application  will  be  held  at  an  early 
date. 

ROCHESTER,  N.  Y.— The  Monroe  County  Belt  Line  Electric  Railway 
Company  will  shortly  apply  to  the  Secretary  of  State  for  letters  of  incorpora- 
tion. The  company  has  for  some  time  been  engaged  in  securing  the  franchises 
for  its  proposed  line,  and  has  succeeded  in  securing  grants  in  Brighton,  Pair- 
port,  Penfield  and  Pittsfield.  Application  for  other  franchises  are  pending,  and 
as  soon  as  these  are  secured  the  consent  of  the  Railroad  Commissioners  will 
be  sought.  The  company  hopes  to  be  in  a  position  to  begin  active  work  by 
October.  About  20  miles  of  road  will  be  built,  and  it  is  the  earnest  Lope  of 
the  promoters  that  the  line  will  be  in  operation  by  December.  Ira  M.  Luding- 
ton  and  Merten  E.  Lewis,  of  Rochester,  and  Andrew  H.  Boun,  of  Pittsfield,  are 
interested  in  the  company. 

CLEVELAND,  OHIO. — Cleveland  daily  papers  last  week  contained  a  report 
said  to  have  emanated  from  a  confidential  "friend"  in  Washington,  to  the 
effect  that  the  Everett-Moore  syndicate  is  about  to  announce  a  plan  for  the 
building  of  an  elevated  railway  from  a  point  near  Lake  View  Cemetery,  on 
Euclid  Avenue,  to  the  center  of  the  city,  a  distance  of  about  5  miles.  When 
shown  the  article  in  question  Mr.  Everett  stated  that  there  was  absolutely  no 
truth  in  it.  He  said  that  twenty  years  from  now  Cleveland  might  be  suffi- 
ciently thickly  settled  to  require  an  elevated  system,  but  for  a  number  of 
years  to  come  he  felt  confident  that  the  surface  roads  could  take  care  of  all 
the  traffic.  He  said  that  to  build  the  line  mentioned  would  cost  at  least 
$5,000,000,  and  he  felt  certain  it  could  not  prove  a  paying  investment  at  the 
present  stage  of  the  city's  development.  The  natural  trend  of  population  was 
in  the  direction  mentioned,  but  the  surface  roads  are  abundantly  :;ble  to 
handle  the  business. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Railway  Company  is  making 
preparations  to  improve  its  service  to  take  care  of  the  increased  traffic  con- 
sequent with  the  G.  A.  R.  encampment  to  be  held  here  the  last  of  August. 
Work  is  to  be  started  at  once  on  a  2000-amp  storage  battery  plant  adjoining 
the  main  power  station,  to  be  used  as  an  auxiliary.  Work  will  also  be  started 
at  once  on  the  new  loop,  which  is  to  pass  the  Union  Passenger  Station.  The 
company  is  already  figuring  on  placing  contracts  for  fifty  cars  and  another 
additional  large  unit  for  its  power  house,  to  take  care  of  next  year's  business. 

HILLSBORO,  OHIO.— The  Hillsboro  &  Ohio  River  Traction  Company  has 
been  incorporated  to  build  an  electric  railway  from  tlillsboro  to  Aberdeen,  on 
the  Ohio  River,  passing  through  Highland,  Adams  and  Brown  Counties.  The 
capital  stock  of  the  company  is  $10,000.  The  incorporators  of  the  company  are: 
Henry  M.  Huggins,  of  Hillsboro;  Thomas  H.  Hogsett,  Charles  Orr,  Monroe 
Warren,  James  E.  McDermott  and  A.  Z.  Blair,  of  Cleveland. 

COLUMBUS,  OHIO.— President  Mahler,  of  the  Scioto  Valley  Traction 
Company,  has  advertised  for  bids  for  the  work  of  constructing  the  roadway 
bridge  from  Columbus  to  Circleville.  Mr.  Mahler  also  gives  notice  that  as 
soon  as  the  engineers  have  prepared  the  specifications  for  the  road  from 
Columbus  to  Lancaster  and  from  Circleville  to  Chillicothe  bids  will  be  called 
for  for  completing  that  work. 

CINCINNATI,  OHIO.— The  Board  of  Public  Works  has  granted  permission 
to  the  Cincinnati  &  Northwestern  Railway  Company  to  extend  its  line  about 
two  blocks  on  Spring  Gove  Avenue.  The  Cincinnati  &  Northwestern  is  a 
steam  road  recently  purchased  by  the  Southern  Ohio  Traction  Company,  and  it 
is  soon  to  be  equipped  with  electricity.  It  is  said  that  the  meaning  of  the  ex- 
tension is  that  the  Southern  Ohio  Company  will  gain  admission  to  the  center 
of  Cincinnati  over  the  tracks  of  the  Cleveland  &  Cincinnati  Railway  Com- 
pany, which  is  now  building  from  the  center  of  Cincinnati  to  Cummins  ^'ille. 

CLEVELAND,  OHIO.— Three  of  the  suburban  lines  have  followed  the 
example  of  the  Cleveland  Electric  Railway  Company  and  the  Cleveland  City 
Railway  Company  in  raising  the  wages  of  employees.  The  Cleveland  &  Eastern 
Railway  and  the  Cleveland  &  Chagrin  Falls  Railway  have  increased  the  wages 
of  their  employees  from  1  cent  to  2  cents  an  hour,  the  present  limit  being  20 
cents  an  hour.  The  Cleveland,  Elyria  &  Western  Railway  Company  has  in- 
creased the  wages  of  men  from  $50  to  $55  for  new  men,  and  from  $55  to  $60  for 
old  men. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  and  Cleve- 
land Electric  Railway  Company  are  endeavoring  to  arrange  several  new  routes 
in  the  business  section  of  the  city  in  order  to  relieve  the  congested  condition 
of  the  public  square,  and  especially  to  take  care  of  the  increased  traffic  con- 
sequent with  the  G.  A.  R.  encampment,  to  be  held  next  month.  Several  new 
loops  are  under  construction.  The  companies  have  agreed  to  build  several 
shelter  sheds,  or  waiting  rooms,  on  the  public  square  for  the  convenience  of 
those  who  are  waiting  for  cars. 

SANDUSKY,  OHIO.— The  Sandusky,  Clyde,  Tiffin  &  Southern  Railway 
Company  has  been  incorporated  to  construct  an  electric  railway  from  Clyde, 
Sandusky  County,  to  Tiffin,  Seneca  County.  The  company  is  capitalized 'at 
$10,000.  The  incorporators  of  the  company  are:  J.  C.  Parker,  Ira  S.  Corn- 
stock,  Henry  W.  Johnson  and  George  L.  Butler. 

DELAWARE,  OHIO.— The  Columbus,  Delaware  &  Northern  Traction 
Company,  which  is  building  a  road  from  Columbus  to  Marion  by  way  of 
Delaware,  has  purchased  the  property  of  the  Delaware  Electric  Street  Rail- 
way Company,  consisting  of  7  miles  of  track.  The  price  paid  is  said  to  have 
been  $55,000.  The  company  has  also  secured  necessary  franchises  between 
Columbus  and  Delaware,  and  has  commenced  construction  work.  A  large 
power  house  is  to  be  located  at  Delaware. 


COLUMBUS,  OHIO.— The  Marysville,  Delaware,  Sunbury  &  Mt.  Vernon 
Railway  Company  has  been  incorporated  to  build  an  electric  railway  from 
Marysville  to  Mt.  Vernon,  passing  through  Delaware  and  Sunbury.  The 
capital  stock  of  the  company  is  $10,000,  and  the  incorporators  are:  Buigess  L. 
McElroy,  of  Mt.  Vernon;  J.  W.  Holcomb,  of  Cleveland;  F.  D.  Simons, 
Thomas  A.  Simons  and  Charles  E.  Mills,  of  Columbus. 

CINCINNATI,  OHIO.— The  Cincinnati  &  Dayton  Railway  Company  has 
been  incorporated  to  construct  an  electric  railway  from  Cincinnati  to  Dayton, 
passing  through  Hamilton,  Warren  and  Montgomery  Counties.  Tho  com- 
pany is  capitalized  at  $10,000,  and  the  incorporators  are:  J.  W.  Daly,  George 
A.  Argus,  Jr.,  E.  C.  Carter,  W.  B.  Creasy  and  J.  F.  Maddux. 

TOLEDO,  OHIO.— The  Toledo  &  Western  Railway  Company  is  reaching 
out  to  Adrian.  A  few  months  ago  the  company  began  the  construction  of  a 
line  running  west  from  Toledo,  but  the  plan  now  is  to  have  the  line  diverge 
so  that  one  branch  will  extend  to  Adrian  and  another  to  Fayette,  Ohio.  Over 
30  miles  of  this  line  is  already  graded,  with  the  poles  and  overhead  structure 
up  for  20  miles.  The  rails  are  down  and  the  road  is  in  operation  for  the  first 
8  miles  west  of  Toledo,  to  Sylvania,  Ohio.  This  section  of  the  road  has 
been  in  operation  about  two  months,  the  number  of  passengers  carried  and 
the  earnings  from  which  are  far  beyond  all  expectations.  The  company  ex- 
pects to  put  10  additional  miles  of  lines  in  operation  before  the  end  of  the 
month,  and  the  construction  of  the  remainder  will  be  rushed  to  completion. 

BOWLING  GREEN,  OHIO.— The  Lake  Erie,  Napoleon  &  Bowling  Green 
Railway  Company  has  been  incorporated  with  $200,000  capital  stock  by  Luther 
Black,  Richard  A.  Beatty,  Willis  M.  Tuller,  Frank  W.  Rogers,  Bert  C.  Hart- 
ing,  Edward  M.  Freis,  Dallas  B.  Whipple,  Albert  A.  Foney,  Robert  S.  Parker 
and  M.  B.  Chidester.  The  company  proposes  to  build  an  electric  railway  from 
Port  Clinton  to  Defiance,  passing  through  Woodville,  Pemberville,  Bowling 
Green,  Grand  Rapids,  Napoleon  and  a  number  of  other  towns.  The  company 
expects  to  sell  electricity  for  light,  heat  and  power. 

DAYTON,  OHIO. — The  Miamisburg  &  Germantown  Traction  line,  which  is 
a  branch  of  the  Southern  Ohio  Traction  Company's  system,  was  placed  in 
operation  a  few  days  ago.  At  Germantown  the  opening  of  the  road  was  at- 
tended with  a  public  celebration. 

TOLEDO,  OHIO.— The  Michigan  &  Ohio  Railway  Company,  which  pro- 
poses to  build  an  electric  railway  from  Toledo  to  Petersburg,  Dundee, 
Ypsilanti  and  Jackson,  Mich.,  and  which  has  already  secured  a  number  of 
franchises,  is  endeavoring  to  effect  a  consolidation  with  the  Shore  Acres 
Railway  Company,  which  is  building  a  line  to  the  State  line.  This  would 
give  the  Michigan  &  Ohio  Railway  Company  an  entrance  into  Toledo. 

ELYRIA,  OHIO. — The  Ohio  Engineering  Company  has  been  incorporated 
by  L.  A.  Fauver,  C.  G  Washburn,  G.  A.  LaGron  and  L.  A.  Hageman. 
L.  A.  Fauver  is  president,  and  G.  A.  LaGon,  secretary  and  treasurer,  of  the 
company.  It  will  build  electric  railways  and  has  a  contract  for  the  work  on  the 
Elyria,  Grafton  &  Southern  Railway. 

DAYTON,  OHIO.— Samuel  F.  George,  of  Dayton,  president  of  the  Fort 
Wayne,  Dayton  &  Cincinnati  Traction  Company,  claims  that  all  rights  of  way 
for  the  line  have  been  secured,  and  that  construction  work  will  start  at  a 
dozen  points  along  the  line  within  two  weeks.  Officials  of  the  company  re- 
cently drove  over  the  entire  route  of  the  line  in  carriages.  It  is  claimed  that 
the  entire  road  will  be  357  miles  in  length  over  a  private  right  of  way,  fenced 
in.  It  is  stated  that  the  third-rail  system  will  be  used,  and  that  sixteen 
through  trains  will  be  operated  betwen  Cincinnati  and  Fort  Wayne  each 
day.  Electricity  is  to  be  furnished  to  towns  along  the  route,  and  there  will 
be  a  telephoj^  system,  reaching  the  adjacent  county. 

DEFIANCE,  OHIO.— The  promoters  of  the  Ohio  Northern  Electric  Rail- 
way, which  is  building  from  Defiance  to  Bryan,  have  decided  on  another 
route  for  the  extension  to  St.  Mary's.  It  will  pass  through  Venedocia, 
Spencerville,  Grover  Hill  and  Van  Wert,  instead  of  through  Delphos.  Nearly 
all  the  right  of  way  has  been  pledged.  E.  W.  Frinck,  of  Cleveland,  is  presi- 
dent of  the  company. 

COATESVILLE,  PA.— The  Coatesville  &  Western  Street  Railway  Company, 
which  proposes  to  build  an  electric  railway  to  link  Phoenixville,  Spring  City, 
Eirdsboro  and  Coatesville,  has  filed  with  the  County  Commissioners  of  Berks 
County  applications  for  an  extension  from  Phoenixville,  Schuylkill,  East 
Pikeland,  Spring  City,  East  Vincent,  East  Coventry,  North  Coventry,  Union 
and  Birdsboro.  Another  extension  will  be  built  from  Coatesboro  to  Elverson, 
Valley,  West  Brandywine,  Wallace,  West  Nantmeal,  all  in  Chester  County; 
Caenarvon,  Union  and  Robeson. 

PITTSBURGH,  PA.— The  Mellons,  who  control  the  Monongahela  and  Bir- 
mingham lines,  now  have  an  ordinance  for  new  franchises  pending  in  Pitts- 
burgh, and  will  shortly  introduce  in  Allegheny  franchises  for  new  lines.  The 
purpose  of  the  Mellons  is  to  secure  rights  by  which  they  can  construct  an 
electric  railway  from  the  South  Side,  Pittsburgh,  to  Allegheny. 

PHILADELPHIA,  PA.— Special  advices  state  that  the  contract  for  con- 
structing the  Philadelphia  &  Paoli,  Westchester  &  Southern  and  Coatesville  & 
Downingtown  electric  railways,  recently  incorporated  by  Albert  B.  Kelley,  of 
Philadelphia,  and  of  which  he  is  president,  has  been  awarded  to  J.  A.  Black- 
well  &  Company. 

MAUCH  CHUNK,  PA. — The  ordinance  granting  the  right  of  way  through 
Weissport  Borough  to  the  Mauch  Chunk,  Lehighton  &  Slatington  Electric 
Railway  has  been  passed.  The  railway  company  is  to  macadamize  the  street 
through  which  it  passes  from  the  bridge  to  the  lower  corner  of  the  Weiss- 
port  Park,  and  in  return  the  company  is  exempt  from  taxes  for  a  period  of 
five  years.  The  company  agreed  to  macadamize,  but  strenuously  insisted  on  a 
ten  years'  exemption  clause. 

PITTSBURGH,  PA.— It  is  reported  that  the  Pittsburgh,  McKeesport  &  Con- 
nellsville  Railway  Company  has  awarded  to  the  John  Stephenson  Company,  of 
New  York,  the  contract  for  twenty-five  cars,  to  be  delivered  Oct.  1.  The  cars 
are  for  winter  service,  will  be  the  largest  in  this  vicinity,  constructed  as  a 
standard  steam  railway  coach,  and  following  closely  the  design  of  a  Pullman 
palace  car.    The  cars  will  be  equipped  with  air  brakes. 
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Street  Railway  Men's  Register  at  the  Pan=American 

Appreciating  the  pleasure  which  street  railway  men  take  in 
each  other's  society,  we  have  placed  at  their  disposal  a  means  of 
bringing  all  such  in  communication  while  visiting  the  Pan-Amer- 
ican. In  our  booth  near  the  northeast  corner  of  Electricity 
Building  will  be  found  a  street  railway  men's  register  wherein 
our  friends  are  cordially  invited  to  place  their  names  together 
with  their  address  while  in  Buffalo.  In  this  way  it  is  hoped  to 
get  together  any  old  friends  who  are  visiting  the  Exposition,  so 
don't  forget  to  look  us  up  in  the  Rainbow  City. 
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Within  Trolley  Range 

It  is  evident  in  many  ways  that  city  populations  have  hardly 
yet  got  accustomed  to  the  new  range  of  distance  that  one  can 
travel  by  trolley,  and  that,  on  the  other  hand,  those  who  lie  com- 
fortably beyond  urban  access  under  the  older  regime  of  stage 
coaches,  omnibuses  and  ponderous  steam  trains,  are  very  much 
disturbed  now  that  the  trolley  brings  all  mankind  easily  to  their 
very  doors.  One  of  the  instances  is,  this  is  the  manner  in  which 
in  many  of  our  American  cities  institutions  have  been  driven 
from  the  suburbs  much  further  afield,  and  now  England  offers  an 
interesting  example  in  the  dispute  over  the  trolley  line  from 
London  through  Willesden,  Edgeware  and  Harrow.  The  famous 
old  school  has  hitherto  been  at  a  safe  distance  from  the.  metrop- 
olis, but  now  the  temptation  to  the  boys  to  "break  bounds"  and 
have  a  fling  in  London  will  be  irresistible.  The  same  plan  in- 
cludes taking  5  ft.  off  the  top  of  the  celebrated  Harrow  Hill,  which 
naturally  provokes  more  complaint.  One  journal  ejaculates: 
"Surely  the  time  has  come  to  check  the  indiscriminate  expansion 
of  London."  We  don't  know  how  our  friend  is  going  to  do  it, 
but  agree  with  him  that  that  is  what  ought  to  be  done  at  once. 
At  the  same  time  there  is  no  need  to  hurl  objurgations  at  the 
trolley.  It  is  only  an  instrument,  and  a  good  one.  "Vandalism" 
was  rampant  long  before  Van  Depoele  and  Sprague  licked  the 
trolley  into  practicable  shape,  and  there  will  be  "vandalism"  long 
after  the  trolley  has  done  its  good  work  and  ceased  to  be. 

Seven  Types  of  Faces 

The  public  in  different  parts  of  the  country  has  become  familiar 
with  the  scheme  to  render  transfers  non-transferable  by  clipping 
the  ticket  at  a  point  where  a  series  of  seven  typical  heads  are 
supposed  to  give  the  range  of  possible  variety  in  the  human 
physiognomy.  The  plan  has  the  undoubted  advantage  of  making 
a  quick  approximation  to  the  identity  of  any  passenger,  and  we 
are  not  aware  that  any  superior  plan  has  been  devised.  For  want 
of  a  better  it  may  endure,  but,  of  course,  there  are  members  of 
the  community  with  whom  it  will  never  be  wholly  popular.  Its 
talented  inventor  found  that  just  as  there  are  seven  ages  of  man, 
there  is  only  one  of  woman,  and  was  gallant  enough  to  insist 
that  the  best  way  to  distinguish  between  them  was  to  designate 
their  headgear;  that  is,  whether  the  fair  owner  wore  a  hat  or  a 
bonnet.  On  the  other  hand,  the  five  types  of  masculine  face  im- 
printed on  the  ticket  imply  a  greater  variety  in  the  "unpleasing" 
«ex  than  would  at  first  thought  have  been  imagined,  and  to  almost 
any  man  the  roughest  form  of  identification  would  suffice,  pro- 
vided he  got  the  transfer  all  right.  The  Reading  United  Traction 
Company  is  one  of  the  last  to  employ  the  picture  gallery  pass- 
port, and  in  Reading  again,  if  we  may  believe  the  local  press,  it 
is  the  woman's  side  of  the  matter  that  arrests  attention  and  invites 
to  trouble.  It  seems  that  the  ladies  in  that  city  have  misunder- 
stood the  method  of  dififerentiating  between  them,  and  have  come 
to  the  hasty  conclusion  that  the  portraits  on  the  transfer  slip 
are  intended  to  represent  young  and  elderly  women  respectively. 
The  stories  in  the  local  press  as  to  the  indignation  betrayed  by 
fair  recipients  of  slips  punched  at  the  place  supposed  by  them 
to  represent  the  "uncertain"  age,  strike  us  as  rather  apocryphal; 
but  one  can  imagine  dramatic  possibilities  in  the  situation,  as 
well  as  some  that  are  comic. 
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Legible  Street  Signs 

Quite  a  large  percentage  of  the  needless  work  thrown  upon 
the  busy  street  car  conductor  migh:  be  avoided  if  there  were 
legible  signs  at  the  street  corners,  enabling  passengers  to  know 
where  they  are.  Even  a  passenger  who  lives  all  the  time  in  New 
York,  for  example,  can  not  readily  tell  the  corner  or  junction 
he  wants,  and  he  has  to  appeal  to  the  conductor;  whereas,  a  neat, 
not  too  conspicuous  sign,  of  the  useful  blue-and-white  kind  they 
have  in  Paris,  would  be  a  helpful  relief  to  everybody,  and  espe- 
cially to  those  on  the  swiftly  moving  cars  which  are  far  beyond 
the  right  block  before  a  man  can  find  it  out.  It  appears  that  in 
New  York  City  Corporation  Counsel  Whalen's  opinion  denying 
the  city's  right  to  compel  the  owners  of  corner  lots  to  put  street 
signs  on  their  buildings  may  exclude  from  the  consideration  of 
the  Municipal  Assembly  many  of  the  designs  thus  far  suggested 
for  such  signs.  Among  the  plans  suggested  for  making  the  lamp- 
post signs  intelligible,  both  to  pedestrians  and  street  car  passen- 
gers, are  these:  (i)  On  each  panel  to  print  the  name  of  the 
street  with  which  it  is  parallel  in  large  letters,  and  the  inter- 
secting street  in  smaller  type;  (2)  to  print  the  parallel  street's 
name  horizontally,  and  the  cross  street  vertically;  (3)  to  print 
the  avenue  name  only  on  the  side  away  from  the  cars,  and  the 
name  of  the  cross  street  on  the  other  three  faces.  This  matter 
in  New  York  is  being  followed  up  by  the  Municipal  Art  Society, 
but  it  is  matter  to  which,  in  a  good  many  places,  the  street  rail- 
way companies  can  appropriately  give  their  assistance.  Every- 
thing that  enables  a  conductor  to  concentrate  attention  on  his 
passengers  is  a  distinct  gain.  He  should  be  relived  as  much  as 
possible  of  answering  questions  and  acting  as  a  city  directory. 

How  to  Abolish  Hazing 

If  some  of  the  youths  who  come  up  as  freshmen  were  not  so 
unutterably  bumptious  and  self-opinionated,  hazing  would  prob- 
ably die  out  of  its  own  inherent  uselessness,  but  it  seems  to  be  the 
only  way  that  boys  know  of  taking  the  conceit  out  of  each  other. 
Various  remedies  have  been  tried,  but  while  the  brutality  has 
largely  gone,  we  fancy  the  thing  itself  exists  in  undiminished 
vigor.  One  possible  thorough  cure  or  substitute  for  hazing  is 
suggested  by  the  statement  that  during  the  summer  vacation 
many  students  have  picked  up  jobs  as  motormen,  conductors 
and  machinists  with  street  railways.  Now,  instead  of  "sending 
a  man  to  Coventry,"  it  might  not  be  a  bad  idea  to  give  him  the 
choice  of  acting  as  conductor  on  a  car  for  three  months.  If  that 
discipline  did  not  knock  all  the  chips  off  his  shoulder,  reduce 
him  to  meek  pliability,  and  convince  him  that  he  did  not  know  it 
all,  nothing  ever  would  have  that  effect.  We  are  confident  that 
the  men  who  have  been  undergoing  such  an  ordeal  are  the  better 
for  it.  Assistant  Superintendent  Sherwood,  of  the  Brooklyn 
Rapid  Transit,  is  quoted  as  saying  of  the  employees:  "We'd  like 
to  keep  such  men  at  work  on  our  cars  and  in  our  repair  shops  all 
the  time.  They  make  excellent  employees.  They  are  courteous, 
painstaking  and  efficient.  All  of  the  college  boys  that  we  have 
employed  so  far  we  have  found  to  be  trustworthy  and  scrupu- 
lously honest  in  their  dealings  with  the  company."  We  could 
never  see  that  students  acting  as  waiters  learned  much  except 
human  nature — which  is  well  worth  knowing — but  these  street 
railway  men,  if  interested  in  mechanics  and  electrical  engineer- 
ing, are  also  learning  something  about  their  future  professions. 

.  City  and  Country 

John  W.  Bookwalter,  the  well-known  Ohio  agriculturist,  who  is 
very  much  of  a  globe-trotter  and  has  recently  returned  from  a  2000- 
mile  bicycle  ride  around  Europe,  seems  to  think  there  is  some- 
thing wrong  in  the  relations  between  city  and  country.  "He  is 
thoroughly  convinced  that  a  crisis  is  imminent  between  the  urban, 
and  rural  population  of  the  world.  In  the  rise  in  the  price  of 
grain  he  sees  the  beginning  of  a  struggle  of  the  agricultural  ele- 
ment against  the  concentrations  of  capital  in  cities."  Other  utter- 
ances of  the  worthy  farmer,  who  was  once  Democratic  candidate 


for  Governor  of  his  State,  would  indicate  that  the  quotation  puts 
his  views  in  a  rather  extreme  form,  but  for  a  summary  it  will  do 
pretty  well.  In  our  belief,  the  facts  do  not  support  his  theory. 
Thanks  to  electricity,  the  farmer,  with  the  aid  of  the  trolley  and 
the  telephone,  is  not  a  man  apart,  but  actively  a  member  of  the 
community  nearest  to  him;  and,  as  we  noted  last  week,  he  can 
enjoy  all  the  pleasures  and  benefits  of  the  town  to  the  full  without 
paying  its  taxes.  The  farmer,  it  might  be  urged,  is  thus  having 
life  made  enjoyable  at  the  cost  of  the  "cit,"  besides  "taking  it  out" 
of  his  urban  relative  by  putting  up  the  price  of  his  grain,  his  hard 
peaches  and  his  acidulated  tpmatoes.  We  fear  that  Mr.  Book- 
waiter  is  out  of  touch  with  present  conditions  and  actual  events. 
Kansas  is  no  longer  populistic  but  plutocratic.  We  would  like 
to  ask  him  what  he  thinks  of  the  theory  of  C.  N.  Jackson,  the 
English  university  coach,  a  great  authority  on  college  sports,  who 
holds  that  there  is  sad  deterioration  in  British  brawn,  and  asks: 
"What  is  the  reason  for  the  decline?  Here  are  two  primary  rea- 
sons— bicycles  and  tramcars.  The  athlete  of  to-day  can  not  walk." 
Probably  the  reason  why  athletes  are  beating  old  records  is  that 
the  bicycle  and  the  trolley  save  them  the  bother  of  walking,  and 
give  them  more  time  for  "stunts."  Besides,  did  not  the  Leander 
crew,  after  all,  beat  our  Pennsylvania  boys?  And  yet,  Mr.  Jack- 
son might  regard  Mr.  Bookwalter,  intellectually  considered,  as  a 
living  example  in  support  of  his  theory  of  degeneration,  his  powers 
of  reasoning  and  observation  having  atrophied  while  he  developed 
his  calves. 

Railroad  Statistics 

Each  year  the  steam  railroad  statistics  of  the  country  grow  in 
magnitude  and  become  more  deeply  impressive,  and  those  just 
issued  by  the  Interstate  Commerce  Commission  in  its  thirteenth 
report  are  certainly  more  striking  than  ever.  They  show  that  the 
number  of  passengers  carried  during  the  year  was  576,865,290,  an 
increase  of  53,688.722,  and  the  passenger  mileage,  16,039,007,217, 
an  increase  of  1,447,679,604.  The  number  of  tons  of  freight  car- 
ried was  1,101,680,238,  an  increase  of  141,916,655,  and  the  ton 
mileage  141,599,157,270,  an  increase  of  17,931,900,117.  The  amount 
01  railway  capital  outstanding  on  June  30,  1900,  was  $11,491,034,- 
960,  a  capitalization  of  $61,490  a  mile  of  line.  Of  this  amount 
.$4,522,291,888  was  common  stock,  $1,223,387,755  preferred  stock, 
and  $545,455,367  in  the  form  of  a  funded  debt.  On  54.34  per  cent 
of  the  total  capital  stock  no  dividend  was  paid,  and  5.44  per  cent 
of  mortgage  bonds,  3.61  per  cent  of  miscellaneous  obligations 
and  43.40  per  cent  of  income  bonds  paid  no  interest.  On  the 
capital  stock  upon  which  dividends  were  declared  the  average 
rate  paid  was  5.23  per  cent.  The  gross  earnings  were  $1,487,044,- 
814  for  a  system  of  192,556  miles  of  track,  and  the  net  was  $525,- 
6j  6,303.  The  aggregate  length  of  railway  mileage,  including 
tracks  of  all  kinds,  was  259,788  miles,  of  which  193,345  were  single 
track,  12,151  second  track,  1095  third  track,  830  fourth  track  and 
52.387  yard  track  and  sidings.  During  the  year  the  1,017,653 
employees  of  the  railways  received  $577,264,841  in  wages  or  sal- 
aries, representing  60  per  cent  of  the  operating  expenses  of  the 
roads  and  39  per  cent  of  their  gross  earnings.  Compared  with 
the  fiscal  year  1895  the  amount  paid  in  wages  and  salaries  showed 
an  increase  of  $131,756,580. 

These  are,  indeed,  interesting  and  suggestive  figures,  but,  know- 
ing what  one  does  of  the  rapid  manner  in  which  cross-country 
third  rail  and  trolley  systems  have  sprung  up  and  multiplied  of 
late  years,  the  doubt  arises  whether  the  steam  regime  is  likely 
to  increase  at  the  rate  that  has  been  maintained  up  to  this  point. 
As  an  actual  matter  of  fact,  the  main  lines  are  concentrating  into 
groups,  and  the  day  of  the  "deadly  parallel"  seems  to  have  gone 
by,  each  line  controlling,  or  being  protected  in,  its  own  territory. 
Of  course,  as  population  increases,  there  will  be  development,  but 
it  does  seem  fair  to  assume  that  much  of  what  would  once  have 
been  steam  railroad  growth  will  now  form  part  of  the  trolley 
or  third-rail  industry,  associated  with  and  evolving  from  street 
railway  networks. 
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Private  Cars  and  Coaches 

Among  the  chief  objects  of  curiosity  to  the  tourist  in  Europe 
are  the  state  coaches  that  are  preserved  here  and  there.  Even 
to-day  new  ones  are  built,  as,  for  example,  that  which  illustrates 
the  archaic  republican  simplicity  of  President  Kruger.  It  is 
painted  in  royal  blue,  picked  out  vermilion,  and  double  fine  lines 
of  white  and  green,  the  state  colors  of  the  late  South  African 
Republic.  The  hammer-cloth  is  in  sky-blue,  and  trimmed  with 
laces  in  red,  white,  blue  and  green.  Inside  the  carriage  is  lined 
with  sky-blue  satin,  with  silk  laces  and  velvet  pile  carpets  to 
match.  On  each  door  and  on  the  front  and  rear  panels  are  em- 
blazoned the  arms  of  the  late  republic;  while  a  soaring  eagle  of 
liberty  is  painted  on  the  side  quarter  panels.  At  the  top  corners 
of  the  roof  solid  silver  soaring  eagles  are  fixed,  eagles  also  form- 
ing the  crowning  ornaments  of  the  lamps.  Each  side  of  the 
hammer-cloth  has  a  solid  silver  impression,  the  fittings  are  of 
silver,  and  the  body  of  the  carriage  is  finished  off  with  heavy 
silver  beading  and  ornaments.  At  the  back  there  is  a  standard 
for  footmen.  Now  the  fact  that  this  was  bought  rather  than  a 
fine  private  trolley  car,  shows  the  difference  between  the  New 
World  and  the  countries  that  are  still  under  Old  World  guidance 
and  inspiration.  King  Edward  VII.  will  doubtless  have  a  new 
"Juggernaut"  coach  for  his  coronation,  but  we  should  be  in- 
finitely more  impressed  to  see  him  order  a  first-class  private  trol- 
ley car  after  any  of  the  excellent  models  current  in  America. 
President  McKinley  would  die  rather  than  be  exhibited  in  such 
Barnum  wagons  as  those  which  the  tourist  inspects  at  the  cost  of  a 
pourboire,  but  every  plain  American  is  glad  to  see  him  taking  his 
rides  abroad  in  the  democratic  trolley  car,  no  matter  how  luxurious 
it  may  be. 

Trolley  Excursion  Cars 

Pleasure  traveling  by  trolley  during  the  hot  summer  evenings 
is  to  many  residents  of  our  crowded  cities  the  easiest  and  cheapest 
way  of  keeping  cool,  and  hence  has  come  to  be  regarded  by  many 
almost  as  a  necessity.  This  is  one  of  the  sources  of  income  which 
the  advent  of  electricity  has  created  in  street  railroading,  for  no 
one  ever  thought  of  riding  on  a  horse  car  for  pleasure,  and  nearly 
all  of  . the  large  roads,  and  many  of  the  smaller  ones,  too,  for  that 
matter,  are  now  deriving  a  considerable  income  from  this  class 
of  traffic.  The  question  now  shapes  itself,  whether  by  cultivation 
a  road  can  not  increase  this  pleasure  traveling,  and  by  the  term, 
ir  this  connection,  we  mean,  not  the  use  of  the  cars  in  going  to 
and  from  a  pleasure  resort,  but  traveling  purely  for  the  pleasure 
of  passing  over  the  ground,  seeing  the  scenery  or  being  cooled 
by  the  breeze  created  by  the  speed  of  the  car.  Observation  cars 
have  been  run  in  some  cities  on  a  scheduled  tour,  chiefly  for  the 
benefit  of  sight-seers  from  out  of  town,  but  for  ordinary  pleasure 
riding  passengers  have  had  to  depend  upon  some  one  or  more 
of  the  ordinary  routes.  Now,  it  seems  that  if  regular  excursion 
cars  could  be  run  at  intervals  for  this  purpose  only,  a  profitable 
business  could  often  be  secured.  The  advantages  of  this  arrange- 
ment are  that  a  route  can  be  selected  which  will  be  attractive,  and 
not  necessarily  the  same  as  those  taken  by  the  ordinary  cars,  that 
passengers  will  not  have  to  change  cars,  that  they  will  not  try  to 
return  to  near  their  starting  point  by  means  of  a  transfer  over  a 
parallel  line,  and  that  in  virtue  of  giving  them  a  round  trip  a 
double  fare  can  be  charged. 

A  service  of  somewhat  this  kind  has  recently  been  inaugurated 
in  Buffalo,  under  the  name  of  the  "twilight  trolley  tours."  Special 
cars  leave  the  main  square  in  the  center  of  the  city  every  evening 
between  8:15  and  8:45,  and  a  tour  of  about  8  miles  is  made.  The 
cars  are  provided  with  special  illumination  on  the  roof  to  dis- 
tinguish them  from  the  other  rolling  stock,  and  lo  cents  is  charged 
for  the  excursion.  In  Buffalo  the  trip  is  naturally  to  the  Pan- 
American  grounds,  as  that  is  now  the  center  of  interest,  but  in 
other  cities  excursions  could  he  made  in  more  than  one  direction, 
and  varied  from  time  to  time  as  circumstances  might  require. 


Assessments  Increased  in  Cleveland 


The  action  of  Mayor  Tom  L.  Johnson  in  causing  the  City  Board 
of  Equalization  to  demand  an  investigation  into  the  financial  con- 
dition of  some  of  the  largest  public  corporations  to  determine  why 
tax  valuations  should  not  be  raised  has  caused  a  tremendous  sen- 
sation among  the  street  railway,  electric  lighting  and  gas  com- 
panies. As  a  starter  the  Board  last  week  investigated  the  affairs 
of  the  Cleveland  City  Railway  Company,  and,  as  a  result,  increased 
the  valuation  of  the  company's  property  from  $600,000,  the  figure 
returned  by  the  company,  to  over  $6,000,000.  Mayor  Johnson  was 
placed  on  the  stand  as  an  expert  witness  before  the  Board  of 
Equalization  and  gave  information  regarding  the  cost  and  valuation 
of  street  railway  property  in  general,  and  that  of  the  Cleveland 
City  Railway  Company  in  particular.  According  to  the  Mayor,  the 
average  value  of  the  tracks  of  the  company  is  $20,000  per  mile,  ex- 
clusive of  overhead  construction  which  is  worth  perhaps  $2,200, 
while  the  company  returned  these  at  $3,000  per  mile  and  $1,000 
per  mile.  The  Board  considered  the  figures  on  the  subject  presented 
by  the  Chamber  of  Commerce  Committee,  those  of  Prof.  John 
Langley,  an  expert,  engaged  by  the  City  Council,  and  those  of  Mr. 
Bemis,  an  expert  who  is  retained  by  Mayor  Johnson ;  also  statistics 
found  in  Poor's  Railroad  Manual  and  other  financial  papers.  J.  B. 
Hanna,  Supt.  Mulhern  and  Attorney  Squire,  who  represented  the 
company,  were  placed  on  the  stand,  but  the  Board  gained  little  or 
no  tangible  information  from  them.  The  Board  decided  by  a  vote 
of  4  to  3  that  the  return  made  by  the  company  was  not  a  true 
one  and  made  the  heavy  increase  above  mentioned. 

It  is  believed  the  company  will  fight  the  increase  on  that  the  line 
that  the  law  giving  the  Mayor  power  to  appoint  the  equalizers  was 
special  legislation  and  therefore  unconstitutional. 

Later  the  equalizers  took  up  the  consideration  of  the  properties 
of  the  Cleveland  Electric  Railway  Company,  and  although  no  de- 
cision has  been  arrived  at,  it  is  pretty  certain  that  its  valuation  will 
be  increased  in  proportion  to  that  of  the  other  company.  For 
some  reason  or  other,  most  of  the  leading  officials  of  the  com- 
pany were  all  out  of  the  city  when  the  examination  took  place,  and 
the  company  was  represented  only  by  General  Manager  McCor- 
mack,  several  auditors  and  attorneys.  Mr.  McCormack  gave  out 
considerable  interesting  information,  his  tactics  being  practically 
the  reverse  of  those  of  the  representatives  of  the  other  company. 

The  total  returns  of  the  company  was  $1,265,150,  personal  prop- 
erty being  placed  at  $868,000  and  real  estate  at  $397,150.  One  hun- 
dred and  one  miles  of  single  track  were  returned  at  $3,000  per  mile, 
and  $1,500  for  overhead  construction.  First-class  motors  were  put 
in  at  $900  each,  second-class  at  $700  each  and  third-class  at  $250 
each. 

Mr.  McCormack  stated  that  the  company  did  not  pay  more  than 
$725  for  the  equipment  of  any  of  the  first-class  cars  last  year.  He 
thought  $2,000  was  a  fair  average  price  paid  for  first-class  cars.  He 
stated  that  the  company  employed  about  15,000  electrical  horse 
power  and  the  average  cost  of  installation  about  $85,  on  which 
basis  Prof.  Bemis  announced  that  valuation  of  the  plants  would 
reach  $1,275,000.  Mr.  McCormack  stated  that  car  houses  cost  the 
company  from  $250  to  $400  per  car ;  the  new  Cedar  car  house, 
which  holds  100  cars,  costing  $40,000.  The  cost  of  constructing  a 
mile  of  single  track  without  paving  Mr.  McCormack  figured  at 
from  $6,000  to  $8,000  per  mile,  the  price  of  dressed  block  paving  be- 
ing about  $13,000  per  mile.  The  cost  of  overhead  construction 
varied  from  $2,200  to  $2,700  per  mile.  The  total  amount  of  the 
company's  bonds  is  $4,350,000,  bearing  5  and  6  per  cent  interest. 
The  capital  stock  is  $13,000,000,  the  bonds  are  at  par  and  the  stock 
is  selling  at  80  and  81.  The  operating  expenses  last  year  were 
$1,121,000.  In  his  opinion  the  earning  capacity  of  the  road  is  on 
an  increase,  running  from  7  to  9  per  cent.  The  dividend  paid  last 
year  was  4  per  cent,  and  this  will  not  be  increased  this  year,  the  in- 
crease being  paid  out  in  additional  wages  to  employees. 

W.'G.  McDole,  auditor  of  the  company,  testified  that  the  floating 
indebtedness  was  $331,764.02.  He  admitted  that  the  property  of 
the  company  could  not  be  reproduced  for  twice  the  amount  named 
in  the  return. 

Engineer  Carver  testified  as  to  the  condition  of  the  tracks  and 
equipment,  and  from  the  figures  presented  by  the  various  oflicials 
Prof.  Bemis  stated  that  he  figured  the  value  of  the  property  at  $16,- 
000,000.  Capitalizing  the  net  earnings  as  reported  by  the  company, 
on  a  5  per  cent  basis,  he  estimated  the  ^•alue  of  the  stock  to  be 
worth  over  $18,000,000.  The  per  cent  of  yearly  increase  in  net 
earnings  has  been  about  10  per  cent. 

It  is  thought  that  the  increase  of  valuation  for  the  property  of  the 
Cleveland  Electric  Railway  Company,  as  recommended  by  the 
Board,  will  be  at  least  $9,000,000.  As  this  paper  goes  to  press, 
however,  the  announcement  is  made  that  the  company  has  secured 
an  injunction  preventing  the  Board  from  making  any  increase  in 
the  assessment. 
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Pan-American  Notes 

The  records  of  the  admissions  to  the  Pan-American  Exposition 
at  Buffalo  show  that  the  increase  in  visitors  is  fully  equal  to  the 
expectations  of  the  managers  for  this  time  of  the  summer,  al- 


tracks  are  provided  within  the  loop,  so  that  there  is  never  any 
difficulty  in  providing  the  cars  for  transporting  the  crowd. 

The  other  engravings  give  a  further  idea  of  how  the 
manufacturers,  in  whom  street  railway  men  are  interested,  are  rep- 
resented at  the  Pan-American  Exposition.  Nearly  all  the  principal 


VIEW  OF  THE  EAST  AMHERST  TERMINAL  FROM  EXIT  GATE 


though  the  maximum  attendance  will  not  be  reached  certainly 
until  September,  or  possibly  the  first  of  October.  Outside  of  the 
expressii^ns  of  interest  in  the  exhibits  at  the 
grounds,  the  verdict  of  all  on  the  transportation 
facilities  to  and  from  the  Exposition  is  that  they 
could  not  have  been  improved.  Both  the  Inter- 
national Traction  Company  and  the  New  York 
Central  &  Hudson  River  Railroad  Company  are  car- 
rying excursionists  to  the  Pan-American  grounds 
in  the  minimum  of  time  and  with  a  minimum  of 
discomfort,  and  to  one  interested  in  the  handling 
of  excursionists  at  rush  times,  this  feature  at  Buf- 
falo has  in  it  as  much  of  interest  as  any  exhibit 
shown  there.  Full  particulars  and  views  of  the 
terminal  of  the  International  Traction  Company 
at  the  West  Amherst  Gate  are  published  in  the 
Street  Railway  Journal  for  June  i,  and  the 
Belt  Line  Station  of  the  New  York  Central  & 
Hudson  River  Railroad  Company  was  fully  de- 
scribed in  the  Street  Railway  Journal  for  July 
6.  Plans  have  also  been  shown  of  the  East  Am- 
herst terminal  of  the  International  Traction  Com- 
pany, but  views  of  it  have  not  been  previously  pub- 
lished, so  are  presented  herewith.  The  general 
arrangement  of  the  terminal  is  similar  to  that  at 
the  West  Amherst  terminal,  in  that  the  cars  enter 
and  depart  on  loops,  discharging  their  passengers 
at  gates  intended  for  exit  only,  and  receiving  their 
passengers  at  entirely  separate  gates.  The  outgoing  passengers 
purchase  their  tickets  before  boarding  the  cars,  so  that  the  atten- 
tion of  the  conductor  is  required  only  in  looking  out  for  the  safety 
of  his  passengers  until  he  has  time  to  collect  the  tickets.  Storage 


booths  have  now  been  described  and  readers  of  the  Journal  have 
become  familiar  with  what  they  will  sec  at  Buffalo  this  summer 


VIEW  OF  EAST  AMHERST  TERMINAL  FROM  WITHIN^THE^GROUNDS 


if  they  have  not  already  paid  it  a  visit.  It  is  hoped  that  sufficient 
merit  has  been  shown  by  the  descriptions  of  the  exhibits  appearing 
in  these  pages  to  attract  many  railway  men  to  the  fair,  and  in 
order  to  make  the  trip  more  profitable  and  pleasurable  this  paper 


i 


July  27,  1901.] 


STREET  RAILWAY  JOURNAL. 


97 


has  included  in  its  Pan-American  booth  a  register  in  which  all 
are  requested  to  place  their  names  and  Buffalo  addresses.  The  ex- 
hibit of  the  Street  Railway  Publishing  Company  is  situated  near  the 
northeastern  corner  of  Electricity  Building,  where  its  friends  can 
find  a  comfortable  resting  place,  keep  appointments  or  obtain  in- 
formation.  A  warm  welcome  is  assured  to  all. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  COM- 
PANY'S exhibit  has,  as  its  distinguishing  feature,  the  big  piece  of 
native  rubber  which  never  fails  to  attract  notice  and  is  a  suggestive 
advertisement  of  the  companj^'s  product.  This  is  claimed  to  be 
the  largest  piece  of  native  rubber  ever  produced.  It  is  4  ft.  q  ins. 
high,  and  9  ft.  4  ins.  in  circumference.    Its  weight  is  1120  lbs.  The 


EXHIBIT  OF  THE  LEA  ELECTRIC  MANUFACTURING  CO. 


products  of  the  company  are  exhibited  in  cases  and  classified  as 
"Army,"  "Navy."  "Power"  and  "Intelligence."  The  street  railway 
cables  are,  of  course,  found  in  the  "Power"  case.  This  company 
enjoys  the  distinction  of  having  furnished  all  the  rubber-covered 
wire,  and  also  all  the  underground  lead-covered  cable  for  the  Pan- 
American  Exposition  Company,  and  a  case  showing  samples  of 


EXHIBITS  OF  THE  SAFETY  INSULATED  WIRE  AND 

all  the  kinds  and  sizes  of  wire  furnished  to  the  Exposition  is  very 
appropriately  placed  in  the  exhibit.  In  a  case  in  one  corner  of  the 
space  is  shown  what  a  2S,562,500-circ.  mil  cable  would  look  like. 
Orlando  Monroe,  assistant  general  manager,  receives  visitors  at 
this  company's  space. 


THE  CUTLER-HAMMER  MANUFACTURING  COM- 
PANY, of  Milwaukee,  in  addition  to  its  exhibit  of  modern  ap- 
paratus, has  a  lot  of  historical  apparatus  showing  the  improve- 


EXHIBIT  OF  THE  NATIONAL  CARBON  CO. 


EXHIBIT  OF  THE  CUTLER  HAMMER  CO. 


nients  in  rheostat  manufacture  for  ten  years  back,  beginning  with 
the  old  wooden  starting  box  made  by  the  Thomson-Houston  Elec- 
tric Company,  taking  next  the  first  automatic  magnet-release  rheo- 
stat and  then  showing  all  the  important  types  of  rheostats  ever 
manufactured  for  stationary  motor  starting.  The  modern  appa- 
ratus includes  a  number  of  time-limit  starting  rheostats. 


CABLE  CO.  AND  OF  THE  BULLOCK-WAGNER  CO. 


THE  STANDARD  PAINT  COMPANY,  New  York  and  Chi- 
cago, has  one  of  the  seven  or  eight  individual  exhibition  buildings 
at  the  fair.  The  well-known  P.  &  B.  products,  which  this  company 
manufactures,  the  convenient  location  of  the  pavilion  near  one  of 
the  gates  of  the  Exposition,  and  the  unique  character  not  alone 


98 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  4. 


of  the  exhibit  itself,  but  of  the  handsome  building  in  which  it  is 

placed,  is  attracting  many  visitors,  curious  to  see  it.  I'he  pavilion 
is  certainly  an  interesting  affair,  being  constructed  entirely  inside 
and  outside,  walls,  ceilings  and  floors  of  the  Ruberoid  roofing  made 
by  the  Standard  Paint  Company.  It  is  well  lighted,  and  the 
Ruberoid,  of  which  it  is  built,  is  handsomely  painted  both  inside 
and  outside  with  oil  colors.  The  exterior  color  scheme  is  white 
and  gold  with  the  dome-shaped  roof  in  blue.  The  interior  is  orna- 
_  mented  with  designs 

of  various  kinds  in 
appropriate  colors. 
The  pavilion  is  the 
one  which  attracted 
so  much  attention 
at  the  Paris  Exposi- 
tion. Inside  of  it 
are  shown,  the  same 
as  last  year,  samples 
of  all  the  P.  &  B. 
goods,  such  as  the 
Ruberoid  roofing 
and  flooring,  in- 
sulating, building, 
and  lining  papers, 
preservative  paints 
and  electrical  com- 
pounds. 

THE  NATION- 
AL CARBON 
WORKS  have  a 
booth  which  is  not 
only  of  interest  on 
account  of  the  great 
variety  of  carbons 
displayed,  but  because  of  the  massive  carbon  pillars  and  railings,  of 
which  it  is  made.  The  material  for  these  pillars  is  the  regular 
product  of  the  company,  the  pillars  being  actual  electrodes  such  as 
are  used  in  heavy  furnace  work.  Carbon  brushes  of  all  kinds  and 
for  all  service,  including  the  well-known  Partridge  self-lubricating 
motor  brushes,  are  found  in  the  company'  exhibit.  The  repre- 
sentative in  charge  of  the  booth  is  Will  M.  Hoen. 

THE  BULLOCK  ELECTRIC  MANUFACTURING  COM- 
PANY and  THE  WAGNER  ELECTRIC  MANUFACTURING 
COMPANY  have  a  joint  exhibit  which  attracts  considerable  at- 


EXHIBIT  OF  MCROY  CONDUITS 


EXHIBIT  OF  THE  ROEBLING  COMPANY 

tention.  The  consolidation  of  the  sales  offices  of  these  two  com- 
panies has  placed  them  in  a  very  satisfactory  commercial  position 
and  nearly  every  one  interested  in  electricity  finds  something  in  the 
booth  to  attract  them.  The  Wagner  standard  oil-filled  transform- 
ers are  shown  in  capacities  ranging  from  25  kws  down,  and  the 
Wagner  alternating-current  generators  and  motors  with  the  Bul- 
lock machines  of  the  direct-citrrent  type  are  exhibited  in  various 
sizes.  The  joint  exhibit  is  in  charge  of  J.  Belknap,  of  the  Buffalo 
office. 

JOHN  A.  ROEBLING'S  SONS  CO.,  of  Trenton,  N.  J.,  has  a 
most  artistically  arranged  booth,  the  prominent  feature  of  which 
is  a  24-ft.  model  of  the  Brooklyn  Bridge.  This  is  the  same  model 
which  attracted  so  much  attention  at  the  Paris  Exhibition  last  year. 


At  the  back  of  the  exhibit  is  a  model  of  one  of  the  stone  towers 
of  the  bridge  which  has  a  painted  background  showing  the  re- 
mainder of  the  bridge  in  New  York  City  in  perspective,  and  mak- 
ing an  exceedingly  striking  setting  for  the  space.  The  furniture  of 
the  booth  is  constructed  from  some  of  the  company's  cable  reels, 
and  although  they  are  odd  in  appearance,  make  comfortable  resting 
places  for  the  company's  friends  who  stop  at  the  booth. 

THE  MORRIS  ELECTRIC  COMPANY,  of  New  York,  has  a 
most  interesting  exhibit  of  a  large  line  of  well  known  specialties 
which  it  manufactures  and  carries.  The  booth  is  arranged  to  fa- 
cilitate the  Exposition  of  the  various  articles  presented  for  exam- 
ination, and  enables  a  visitor  in  a  short  time  to  become  thoroughly 
acquainted  with  many  of  the  best  lines  of  railway  material.  Almost 
every  style  of  overhead  line  material  is  contained  in  the  exhibit, 
much  of  it  being  from  the  Albert  &  J.  M.  Anderson  Manufacturing 
Company,  of  Boston.  The  rail-bonds  made  by  the  Morris  Electric 
Company,  its  splices  and  terminals,  hydraulic  splicing  press  and 
rail  punch,  as  well  as  many  of  the  other  supplies  and  devices  whiclT 
have  been  described  in  these  pages  from  time  to  time,  are  cxt 
liibited.  The  list  of  apparatus,  etc.,  for  which  the  Morris  Electric 
Company  is  agent,  and  which  is  represented  in  the  company's 
booth,  includes  Keystone  feeders,  Garton  lightning  arresters,  mul- 
tiplex headlights,  Wood  platform  gates.  Day's  Kerite,  wheel- 
Iruing  brake-shoes,  Elden  circuit  breaker,  and  the  well-known 
Monarc  are  laraps. 

THE  LEA  ELECTRIC  MANUFACTURING  COMPANY  has 
an  exhibit  devoted  largely  to  arc  lamps  for  lighting  circuits  of  110 
and  220  volts,  but  two  features  are  of  especial  interest  to  the  elec- 
tric railway  manager.  One  of  these  is  the  enclosed  arc  lamp  made 
to  burn  alone  on  500-volt  circuits ;  the  other  is  the  Northall  electric 
arc  headlight.  This  headlight  has  been  notably  improved  since  its 
exhibition  last  fall  at  the  street  railway  convention.  It  has  a  new 
attachment  whereby  the  length  of  the  arc  can  be  varied  by  hand 
from  the  outside.  When  full  length  the  arc  takes  250  volts,  and 
with  the  lowering  device  it  can  be  reduced  to  a  very  short  arc.  The 
lamp  takes  1Y2  amps,  of  current.  It  can  either  be  burned  singly 
across  the  500-volt  circuit  or  in  series  with  incandescent  lamps  on 
the  car.    R.  B.  Hurst  has  charge  of  the  exhibit. 

THE  MINIATURE  RAILWAY  COMPANY,  of  New  York 
is  represented  by  several  lines  of  miniature  track  and  equipment 
ill  different  parts  of  the  Exposition  grounds.  This  popular  form 
of  park  amusement  attracts  its  customary  crows,  and  the  model 
engines  are  kept  busy  all  day  carrying  train  loads  of  merry 
makers. 

 *^  


The  Exhibits  at  the  Convention 


The  exhibit  committee  of  the  American  Street  Railway  Associa- 
tion has  completed  the  assignment  of  space  at  Madison  Square 
Garden  for  the  convention  next  October,  and  the  plan  shown  on 
the  opposite  page  shows  the  arrangement  of  exhibits  decided 
upon.  As  will  be  seen,  the  space  available  is  fully  occupied,  not 
only  will  the  arena  itself  be  devoted  entirely  to  exhibits,  but  the 
large  room  near  the  Madison  Avenue  entrance,  which  is  usually 
used  for  restaurant  purposes,  has  also  been  given  up  to  exhibits. 
This  shows  that  the  street  railway  manufacturers  are  fully  alive 
to  the  importance  of  showing  their  latest  productions  at  con- 
\  entions  of  the  American  Street  Railway  Association,  and  are  in 
hearty  accord  with  the  purposes  of  that  body.  The  task  of  arrang- 
ing an  exhibit  of  this  kind  is  enormous,  and  the  exhibit  committee 
must  be  congratulated  on  the  success  with  which  it  has  been 
accomplished.  It  has  been  the  aim  of  the  committee  throughout 
tn  classify  the  exhibits  as  far  as  possible,  and  this  purpose  has 
been  followed  with  most  successful  results. 

The  headquarters  of  the  Street  Railway  Journal  are  in  the 
main  arena  just  to  the  right  of  the  main  entrance,  and  where  they 
can  easily  be  found.  All  visitors  will  be  welcomed  here,  and  in- 
formation in  regard  to  the  excursions  or  other  features  of  the 
convention  will  gladly  be  given  on  inquiry. 

 ^  


The  Consolidated  Traction  Company,  of  Pittsburgh,  recently 
issued  notices  announcing  the  adoption  of  a  new  plan  for  in- 
creased pay,  according  to  the  length  of  service  of  the  employees. 
Every  man  who  has  been  in  its  employ  for  more  than  three  years, 
without  intermission,  shall  receive  I  cent  additional  per  hour 
on  his  regular  pay;  and  when  an  employee  shall  have  completed 
his  fifth  year  in  the  service  of  the  company  this  shall  be  increased 
to  2  cents  per  hour.    The  rule  went  into  effect  July  i. 

The  advance  will  mean  increased  pay  to  the  extent  of  from  10 
cents  to  30  cents  per  day  to  long-time  motormen  and  conductors, 
who  have  been  receiving  from  $2  to  $2.40  per  day.  The  announce- 
ment is  purely  voluntary  on  the  part  of  the  company,  and  came  as 
a  surprise  to  the  men. 
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[Vol.  XVIIL   No.  4. 


Street  Railway  Legislation  in  Massachusetts 

The  following  is  a  compilation  made  for  the  Street  Railway 
Journal  of  the  acts  passed  by  the  Massachusetts  Legislature  dur- 
ing the  igoi  session,  affecting  street  railways: 

INCORPORATION  OF  COMPANIES 

Cottage  City  &  Edgartown  Traction  Company. 
Stony  Brook  Valley  Street  Railway  Company  to  operate  cars 
in  Ayer,  Groton,  Westford  and  Chelmsford. 

Winchendon  Street  Railway  Company,  Winchendon. 
Oakham  Street  Railway  Company,  Oakham. 
Rutland  Street  Railway  Company,  Rutland. 

Milford  &  Uxbridge  Street  Railway  Company  to  operate  cars  in 
the  towns  of  Hopedale,  Mendon  and  Uxbridge. 

Haverhill  &  Plaistow  Street  Railway  Company. 

Mount  Wachusett  Street  Railway  Company  for  the  right  to  build 
a  line  to  the  summit  of  the  mountain. 

COMMON  CARRIERS 

Rutland  Street  Railway  Company,  the  right  to  carry  passengers, 
baggage,  farm  produce  and  small  parcels  of  merchandise. 

Hampshire  &  Worcester  Street  Railway  Company,  the  right  to 
carry  parcels,  freight  and  baggage  in  Ware,  and  between  Ware  and 
Gilbertville,  in  the  town  of  Hardwick;  also  to  carry  mail  on  its 
tracks ;  also  to  carry  coal  and  fuel  and  merchandise  for  use  in 
construction. 

Haverhill  &  Andover  Street  Railway  Company,  the  right  to 
farry  baggage  and  small  parcels. 

Lawrence  &  Reading  Street  Railway  Company,  the  right  to 
carry  baggage  and  small  parcels  of  merchandise. 

Worcester  &  Southbridge  Street  Railway  Company,  the  right  to 
carry  fuel  and  supplies  for  its  own  use,  and  carry  baggage,  mer- 
chandise in  small  quantities,  and  farm  produce,  in  Southbridge, 
Charlton  and  Oxford. 

Georgetown,  Rowley  &  Ipswich  Street  Railway  Company,  the 
right  to  carry  baggage  and  small  parcels  of  merchandise. 

Worcester  &  Blackstone  Valley  Street  Railway  Company,  the 
right  to  carry  baggage  and  small  parcels  of  goods,  merchandise, 
and  farm  produce  in  Worcester,  Millbury,  Sutton,  Grafton  and 
Northbridge. 

Amesbury  &  Hampton  Street  Railway  Company,  the  right  to 
carry  baggage  and  small  parcels  of  merchandise. 

Milford  &  Uxbridge  Street  Railway  Company,  the  right  to  Ci^rry 
passengers  and  their  baggage,  small  parcels  of  goods  and  mer- 
chandise and  mails. 

Haverhill  &  Plaistow  Street  Railway  Company,  the  right  to 
carry  passengers  and  their  baggage,  small  parcels  of  goods  and 
merchandise  and  the  United  States  mail. 

The  Middleboro,  Wareham  &  Buzzard's  Bay  Street  Railway 
Compan)%  to  act  as  common  carrier  of  baggage,  small  parcels  and 
merchandise. 

New  Bedford  &  Onset  Street  Railway  Company,  the  right  to 
carry  mail,  baggage  and  small  parcels  of  merchandise. 

Lowell  &  Boston  Street  Railway  Company,  the  right  to  net  as 
carrier  of  mail,  common  carrier  of  baggage,  merchandise,  farm 
produce,  in  Woburn  and  Burlington. 

Natick  &  Cochituate  Street  Railway  Company,  the  right  to  carry 
goods  and  merchandise  in  Wayland. 

The  right  to  any  street  railway  to  act  as  common  carrier  of  news- 
papers in  any  city  or  town  in  which  it  is  authorized  to  operate  its 
railway. 

Stony  Brook  Valley  Street  Railway  Company,  the  right  to  carry 
mail,  and  act  as  common  carrier  of  baggage  and  small  parcels  of 
merchandise. 

Northampton  &  Amherst  Street  Railway  Company,  the  right  to 
act  as  common  carrier  of  baggage,  merchandise  and  mail. 

Haverhill  &  Amesbury  Street  Railway  Company,  the  right  to  act 
as  common  carrier  of  coal,  market  produce,  provisions,  ice,  bag- 
gage and  building  materials,  in  Newburyport  and  Salisbury. 

Haverhill  &  Southern  New  Hampshire  Street  Railway  Company, 
the  right  to  act  as  common  carrier  of  baggage  and  small  parcels 
of  merchandise. 

Citizen  s  Electric  Street  Railway  Company,  the  right  to  act  as 
common  carrier  of  coal,  market  produce,  provisions,  ice,  baggage 
and  building  materials  in  Newburyport  and  Newbury. 

Winchendon  Street  Railway  Company,  the  right  to  act  as  carrier 
of  baggage  and  small  parcels  of  goods  and  merchandise  and  mails 
over  its  tracks,  also  to  carry  freight  in  that  part  of  Winchendon 
westerly  of  the  N.  D.  White  &  Sons  mills,  Winchendon  Springs, 
and  easterly  of  the  line  of  Millers  River,  near  the  E.  M.  Young 
place  on  the  South  Royalston  road. 

Norwood,  Canton  &  Sharon  Street  Railway  Company,  the  right 
to  carry  baggage  of  passengers,  small  parcels  of  goods  and  mer- 


chandise, mails,  on  any  of  its  tracks,  also 'to  carry  coal  and  fuel, 
materials  and  merchandise,  necessary  for  its  use  in  the  construction, 
maintenance  and  operation  of  its  railway. 

Oakham  Street  Railway  Company,  the  right  to  carry  passengers 
and  their  baggage,  farm  produce  and  small  parcels  of  goods  and 
merchandise,  mails,  on  any  of  its  tracks. 

EXTENSION   OF  LINES 

Brockton  Street  Railway  Company,  the  right  to  extend  its  line 
into  the  towns  of  Swansea,  Freetown  and  Berkeley. 

Pittsfield  Electric  Street  Railway  Company,  the  right  to  extend 
its  lines  in  and  through  the  towns  of  Lanesborough  and  Cheshire. 

Southbridge  &  Sturbridge  Street  Railway  Company,  the  right  to 
extend  its  railway  to  the  towns  of  Brookfield,  Brinifield  and  Wales. 

Natick  &  Cochituate  Street  Railway  Company,  the  right  to  con- 
nect its  tracks  with  the  tracks  of  the  Boston  &  Maine,  in  Wayland. 

Northampton  &  Amherst  Street  Railway  Company,  the  right  to 
extend  its  line  in  the  towns  of  Hatfield,  Whately  and  Deerfield. 

Plymouth  County  Railroad  Company,  the  right  to  extend  its 
road  into  the  town  of  Duxbury  to  a  point  near  the  Gurnet,  as  a 
terminus.  After  a  year,  can  construct  its  line  beginning  at  the 
Marshfield  line  and  extending  to  the  Hummock  in  Duxbury. 

EXTENSION  OF  TIME 

Boston  Elevated  Street  Railway  Company,  extension  of  six 
months  to  complete  elevated  lines. 

Orange  &  Erving  Street  Railway  Company,  extension  of  two 
years  in  which  to  build  line. 

Easton  Street  Railway  Company,  extension  of  eighteen  months 
in  which  to  build  line. 

RIGHT  TO  SELL,  LEASE  OR  PURCHASE  PROPERTY  AND  FRANCHISES 

New  Bedford  &  Onset  Street  Railway  Company,  the  right  to 
purchase  properties,  franchises  and  locations  of  the  East  Ware- 
ham,  Onset  Bay  &  Point  Independence  Street  Railway  Company. 
(This  has  been  accomplished.) 

Brockton  Street  Railway  Company,  the  right  to  lease  street  rail- 
ways which  intersect  or  connect  with  tracks  which  it  is  authorized 
to  build. 

Webster  &  Dudley  Street  Railway  Company,  the  right  to  lease 
and  operate  railways  that  shall  intersect  or  connect  with  the  Web- 
ster &  Dudley  Street  Railway. 

Haverhill  &  Southern  New  Hampshire  Street  Railway  Company, 
the  right  to  lease  its  railway  and  property  to  the  Hudson,  Pelham 
&  Salem  Electric  Railway  Company. 

Lawrence  &  Methuen  Street  Railway  Company  may  lease  its 
property  to  the  Hudson,  Pelham  &  Salem  Street  Railway  Com- 
pany. 

Providence  &  Fall  River  Street  Railway  Company,  the  right  to 
purchase  or  lease  real  estate  as  may  be  necessary  and  convenient 
for  the  operation  of  its  railway. 

MISCELLANEOUS 

An  act  granting  the  following  street  railway  companies  the  right 
to  use  jointly  for  attaching  and  maintaining  its  overhead- wire 
system,  any  poles  located  in  a  street  or  highway  of  the  city  or 
town,  subject  to  the  approval  of  the  owners  and  the  Board  of 
Aldermen  or  Selectmen,  and  subject  to  the  same  liabilities  in  rela- 
tion to  such  poles  as  pertain  to  poles  erected  and  maintained  by 
(he  company  for  its  own  use  as  a  part  of  its  railway: 

The  Lynn  &  Boston  Railroad  Company. 

The  Citizen's  Electric  Street  Railway  Company. 

The  Haverhill  &  Amesbury  Street  Railway  Company. 

The  Lawrence  &  Methuen  Street  Railway  Company. 

The  Haverhill  &  Southern  New  Hampshire  Street  Railway  Com- 
;.any. 

The  Ha\erhill  &  Andover  Street  Railway  Company. 

The  Georgetown,  Rowley  &  Ipswich  Street  Railway  Company. 

The  following  companies  have  been  given  the  right  to  generate, 
manufacture,  use  and  transmit  electricity  in  any  city  or  town  in 
which  they  are  entitled  to  operate  cars,  and  to  erect  and  maintain 
poles,  trolley,  feed  and  stay-wires,  and  other  devices  for  all  the 
purposes  necessary  to  the  construction,  maintenance  and  operation 
of  its  electric  street  railway.  Also  to  buy  or  sell  power  from  other 
street  railway  companies  for  the  operation  of  its  cars  : 

The  Lynn  &  Boston  Railroad  Company. 

The  New  Bedford  &  Onset  Street  Railway  Company. 

The  Linwood  Street  Railway  Company. 

The  Ha\-erhill  &  Amesbury  Street  Railway  Company. 

The  Lawrence  &  Methuen  Street  Railway  Compan>-. 

The  Haverhill  &  Southern  New  Hampshire  Street  Railway 
Company. 

The  Georgetown,  Rowley  &  Ipswich  Street  Railway  Company. 

The  Haverhill  &  Andover  Street  Railway  Company. 

The  Linwood  Street  Railway  Company  may  operate  its  cars 
upon  any  tracks  equipped  for  operation  by  electricity  which  are  now 
constructed  in  the  town  of  Northbridge  between  Whitins  station 
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and  the  Providence  &  Worcester  Railroad  and  the  bridge  of 
Whitinsville. 

To  authorize  the  New  Bedford  &  Onset  Street  Railway  Company 
to  use  in  the  operation  of  its  road  any  approved  system  of  motive 
power  except  steam,  and  may  make  such  underground  and  sur- 
face alterations  as  may  be  deemed  necessary  or  convenient  to  estab- 
lish and  maintain  such  motive  power.  The  company  may  also 
generate,  manufacture  and  use  electricity,  and  may  sell  to,  or  pur- 
chase from,  any  other  railway  companies  electricity  for  the  opera- 
tion of  its  road.  The  company  may  also  build  a  bridge  over  the 
Weweantit  River  and  Wareham  River. 

To  authorize  the  Middleboro,  Wareham  &  Bu/.zard's  Bay  Street 
Railway  Company  to  build  bridges  and  connect  and  operate  its 
railway  over  Nemasket  River*  in  the  town  of  Middleboro,  over 
Trenjont  mill  pond,  over  Agawan  River  and  over  Swift's  River  at 
Point  Independence  in  the  town  of  Wareham,  and  over  Buttermilk 
Bay,  between  the  towns  of  Wareham  and  Bourne. 

The  Middleboro,  Wareham  &  Buzzard's  Bay  Street  Railway 
Company  may  use  in  the  operation  of  its  railway  any  approved 
system  or  motive  power  except  steam,  and  may  make  such  under- 
ground and  surface  alterations  of  the  streets  and  highways,  and 
may  erect  and  maintain  such  poles  and  wires  on  private  land  as 
may  be  deemed  necessary  to  establish  and  maintain  its  motive 
power. 

No  railroad  or  street  railway  or  extension  of  railroad  or  street 
railway  shall  be  opened  for  public  use  until  the  Board  of  Railroad 
Commissioners  has  found  it  to  be  in  a  safe  condition  for  operation. 

The  Linwood  Street  Railway  Company  may,  for  the  operation 
of  its  railway  by  the  overhead  electric  trolley  system,  generate 
and  use  electricity,  or  purchase  electricity  of  any  person  or  corpora- 
tion. 

The  act  requiring  certain  returns  regarding  steam  boilers  to  be 
made  by  assessors  to  the  tax  commission  is  repealed. 

The  East  Taunton  Street  Railway  Company  may  become  a  party 
to  the  consolidated  petitions  of  the  Mayor  and  Aldermen  of  the 
city  of  Taunton  for  the  abolition  of  certain  grade  crossings  in 
Taunton,  so  far  as  such  petitions  relate  to  the  abolition  of  the 
grade  crossings  of  Richmond  Street  and  Middleboro  Avenue 
at  Chace's  crossings ;  and  the  Taunton  Street  Railway  Company 
may  construct  and  maintain  its  railway  across  the  track  of  the  Old 
Colony  Railroad  at  Chace's  crossing,  the  company  to  pay  its  pro- 
portionate share  of  the  expense. 

Report  of  Sec.  23,  of  Chap.  578,  of  the  Acts  of  the  year  1896 : 
Hereafter  all  proceedings  relating  to  regulation  of  fare  upon  street 
railways  shall  be  had  under  the  provisions  of  Chap.  112  of  the 
Public  Statutes. 

To  authorize  the  city  of  Springfield  to  designate  some  officer  or 
officers  to  have  exclusive  authority  to  remove  from  the  streets  all 
wires,  cables  or  conductors,  poles  and  structures  and  to  place  the 
same  in  underground  conduits.  This  act  applies  to  a  district  within 
a  radius  of  2  miles  from  the  city  proper. 

A  city  or  town  may  regulate  the  speed  of  vehicles  other  than 
those  drawn  by  horses  or  persons  upon  any  of  its  streets  or  roads. 

To  authorize  the  town  of  Lincoln  to  lay  out  special  town  ways 
for  the  use  of  street  railway  companies,  and  to  grant  location,-,  in 
such  ways  to  street  railway  companies,  and  may  require  any  com- 
pany to  which  a  location  is  granted  to  pay  for  the  same  such 
amounts  and  in  such  manner  as  the  Railroad  Commissions  shall 
approve.  Any  street  railway  company  having  authority  to  operate 
a  street  railway  in  the  town  of  Lincoln  and  having  obtained  a  loca- 
tion may  construct  and  maintain  and  operate  its  road  over  such 
special  ways. 

An  act  to  require  the  Haverhill  &  Amesbury  Street  Railway 
Company  to  pay  to  the  Treasury  of  Essex  County  its  proportionate 
(10  per  cent)  share  of  the  expense  of  rebuilding  a  bridge  over  the 
Merrimac  River  between  the  city  of  Newburyport  and  the  town  of 
Salisbury,  and  to  agree  to  keep  that  part  of  the  roadwway  upon 
the  bridge  between  the  track  of  the  company  and  18  ins.  outside 
in  repair  and  safe  for  public  travel. 

An  act  to  appropriate  the  sum  of  $25,000  from  the  treasury  of  the 
Commonwealth  to  the  Wachusett  Mountain  reservation  to  be  spent 
for  the  purpose  of  acquiring  lands  adjoining  the  present  Wachusett 
Mountain  State  reservation  as  may  be  deemed  necessary  for  the 
purpose  of  putting  in  safe  and  suitable  condition  the  mountain 
roadway  on  the  reservation.  The  Wachusett  State  Rescrxalinn 
Connnissioners  shall  ha\c  authority  to  grant  huations  to  .trcct 
railway  companies  \\  ithiii  the  road.  ,  parkb  and  rc  crvations  under 
its  control. 

Any  street  radway  company  organized  in  the  State  of  Massa- 
chusetts having  obtained  the  approval  of  the  Aldermen  of  the  city 
in  which  private  land  is  situated  to  the  construction  of  its  railway, 
may  for  the  purpose  of  avoiding  grades  and  curves  in  a  public 
street,  may  petition  the  Board  for  the  right  to  construct  and  main- 
tain parts  of  its  railway  and  extensions  upon  such  private  land 
outside  tlic  limits  of  such  public  way. 


The  name  of  the  Brockton  Street  Railway  shall  be  the  Old 
Colony  Street  Railway,  as  authorized  by  the  Commissioner  of  Cor- 
porations. 

That  the  Board  of  Railroad  Commissioners  may  summon  wit- 
nesses in  behalf  of  the  State,  administer  oath  and  take  testimony. 
The  fee  for  such  witnesses  for  attendance  and  travel  shall  be  the 
same  as  for  witnesses  before  the  Superior  Court. 

Sec.  37  of  Chap.  113  of  the  Public  Statutes  has  been  amended, 
so  as  to  provide  penalties  of  not  more  than  $500  or  not  more  than 
three  months'  imprisonment  for  wilfully  obstructing  the  tracks  or 
delaying  the  passing  of  street  railway  cars. 

That  the  Boston  &  Worcester  Street  Railway  Company  may  pur- 
chase or  lease  real  estate  for  the  operation  of  its  road  in  connection 
with  locations  that  have  been  granted. 

 *^   ■ 

Action  Taken  by  the  Massachusetts  Board  of  Railroad 
Commissioners  During  1 901  Relative  to 
Street  Railways 


CERTIFICATE  OF  COMPLIANCE  WITH  THE  L.WV  PRELIMINARY  TO  INCOR- 
PORATION 

Ian.  4,  Worcester  &  Southbridge  Street  Railway  Company, 
Ian.  23,  New  Bedford  &  Onset  Street  Railway  Company. 
Jan.  24,  Lowell  &  Boston  Street  Railway  Company. 
Feb.  I,  Hampshire  &  Worcester  Street  Railway  Company. 
Feb.  25,  Providence  &  Fall  River  Street  Railway  Company. 
March  15,  Reading,  Wakefield  &  Lynnfield  Street  Railway  Com- 
pany. 

March  26,  Concord,  Maynard  &  Hudson  Street  Railway  Com- 
pany. 

April  26,  Middleboro,  Wareham  &  Buzzard's  Bay  Street  Railway 
Company. 

May  18,  Essex  County  Street  Railway  Company. 
June  5,  Concord  &  Boston  Street  Railway  Company. 
July  12,  Worcester,  Rochdale  &  Charlton  Depot  Street  Railway 
Company. 

ISSUE  OF  BONDS 

Jan,  18,  Newton  &  Boston  Street  Railway  Company,  $75,000. 
Jan.  25,   Fitchburg  &  Leominster   Street    Railway  Company, 
$150,000. 

Feb.  4,  Bristol  County  Street  Railway  Company,  $120,000. 
Feb.  5,  Natick  &  Needham  Street  Railway  Company,  $50,000. 
March  22,   Lawrence  &   Reading   Street    Railway  Company, 
$107,000. 

May  2,  Palmer  &  Monson  Street  Railway  Company,  petition  dis- 
missed. 

June  4,  Concord  &  Boston  Street  Railway  Company,  mortgage 
bonds,  $100,000. 

July  9,  Lexington  &  Boston  Street  Railway  Company,  $100,000, 
twenty  years  at  45/2  per  cent. 

July  8,  Marlboro  &  Westboro  Street  Railway  Company,  $160,- 
000,  twenty  years  at  5  per  cent, 

ISSUE  OF  CAPITAL  STOCK 

Jan.  2,  Milford,  Attleboro  &  Woon*_K-ket  Street  Railway, 
$50,000.* 

Jan.  14,  Brockton  Street  Railway  Company,  on  account  of  pur- 
chase of  Globe  Street  Railway  Company,  $440,000.* 

Jan.  24,  Westboro  &  Worcester  Street  Railway  Company,  $60,000, 

Jan.  24,  Marlboro  &  Westboro  Street  Railway  Company,  $100,000. 

Feb.  5,  Beverly  &  Danvers  Street  Railway  Company,  $24,000, 

Feb.  20,  Worcester  Consolidated  Street  Railway  Company,  on 
account  of  consolidation  of  Worcester  &  Marlboro,  Leominster  & 
Clinton  and  the  Worcester  &  Suburban  Street  Railway,  $1,429,400.* 

March  28,  Lynn  &  Boston,  on  account  of  purchase  of  Beverly  & 
Danvers,  $36,000.* 

April  I,  Northampton  &  Amherst  Street  Railway  Company, 
$100,000.* 

April  15,  Marlboro  &  Westboro  Street  Railway  Company,  011  ac- 
count of  purchase  of  Westboro  &  Worcester,  $60,000.* 

May  2,  Lynn  &  Boston,  on  account  of  purchase  of  Lowell,  Law- 
rence &  Haverhill  Street  Railway,  $2,700,000,  and  the  North  Wo- 
!)urn  Street  Raili\ay,  $100,000.* 

June  18,  Worcester  Consolidated  Street  Railway  Companv  ,  14.206 
shares  at  116,  $1,647,896.* 

June  20,  Woburn  &  Boston  Street  Railway  Company,  $75,000. 

June  24,  Amesbury  &  Hampton  Street  Railway,  $50,000.* 

June  27,  Lexington  &  Boston  Street  Railway,  $100,000,* 

Increase. 
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JOINT  USE  OF  TRACKS 

Jan.  22,  Lexington  &  Boston  and  the  Concord  &  Clinton  Street 
Railway  in  Concord. 

Feb.  6,  Georgetown,  Rowley  &  Ipswich  Street  Railway  and  the 
Citizen's  Electric  Street  Railway  in  Newburyport. 

Feb.  20,  Milford,  Attleboro  &  Woonsocket  Street  Railway  and 
the  Milford,  Holliston  &  Framingham  Street  Railway  in  Milford. 

May  6,  Citizen's  Electric  Street  Railway  and  the  Haverhill  & 
Amesbury  Street  Railway  in  Newburyport  and  Amesbury. 

June  19,  Old  Colony  Street  Railway  and  the  Blue  Hill  Street 
Railway  in  Stoughton. 

June  25,  Milford,  Holliston  &  Framingham  Street  Railway  and 
the  South  Middlesex  Street  Railway  Company. 

July  8,  Worcester  Consolidated  and  the  Worcester  &  Blackstone 
Valley  Street  Rail.way  in  Millbury. 

CONSOLIDATIONS 

Jan.  14,  Purchase  of  the  Globe  Street  Railway  by  the  Brockton 
Street  Railway. 

Feb.  20,  Purchase  of  the  Worcester  &  Marlboro,  the  Leominster 
&  Clinton  and  the  Worcester  &  Suburban  Street  Railway  Com- 
pany by  the  Worcester  Consolidated  Street  Railway. 

March  28,  Purchase  of  the  Beverly  &  Danvers  Street  Railway 
by  the  Lynn  &  Boston  Railroad. 

April  15,  Purchase  of  the  Westboro  &  Worcester  liy  the  Marl- 
boro &  Westboro  Street  Railway. 

May  2,  Purchase  of  the  Lowell,  Lawrence  &  Haverhill  Street 
Railway  and  the  North  Woburn  Street  Railway  by  the  Lynn  & 
Boston  Railroad. 

May  22,  Purchase  of  the  East  Wareham,  Onset  Bay  &  Point  Li- 
dependence  Street  Railway  by  the  New  Bedford  &  Onset  Bay 
Street  Railway  Company. 

June  25,  Purchase  of  the  Natick  &  Needham  Street  Railway  by 
the  South  Middlesex  Street  Railway. 

APPROVALS  OF  LOCATION 

Jan.  3,  Protests  against  locations  granted  the  Re\ere  &  Winthrop 
Street  Railway  in  Winthrop. 

March  4,  Protests  filed  against  locatioiib  on  Main,  Beaver,  Quince 
and  Linden  Streets,  Waltham,  to  the  Waltham  Street  Railway 
Company. 

March  8,  Approval  of  location  on  Main  Street,  yXndover,  to  the 
Lawrence  &  Reading  Street  Railway. 

April  4,  Leave  to  withdraw  petition  for  location  in  Hopedale  for 
the  Worcester  &  Milford  Street  Railway. 

APPROVALS  UF  PLANS 

Jan  i6.  Modified  plans  of  third  rail,  etc.,  of  the  Boston  Elevated 
Railway  Company. 

March  12,  Approval  of  third  rail  and  fence  in  subway  (Boston 
Elevated  Railway  Company). 

May  31,  Modified  plans  of  electric  station  in  Thompson  Square, 
Charlestown  (Boston  Elevated  Railway  Company). 

GRADE  CROSSINGS 

Jan.  14,  Phillipston  Street  Railway  Company  over  the  tracks  of 
the  Boston  &  Albany  at  Templeton. 

March  30,  Petition  dismissed  for  grade  crossing  of  the  Lexington 
&  Boston  Street  Railway  Company  at  Woburn  Street,  Lexington. 

June  25,  Milford  &  LLxbridge  Street  Railway  over  the  tracks  of 
the  Grafton  &  Upton  Railroad  in  Hopedale. 

April  26,  East  Taunton  Street  Railway  over  the  tracks  of  the 
New  York,  New  Haven  &  Hartford  Railroad  at  Middleboro 
Avenue,  Taunton,  until  Dec.  i,  igoi. 

May  2,  Reading,  Wakefield  &  Lynnfield  Street  Railway,  crossing 
tracks  of  the  Boston  &  Maine  Railroad,  in  Wakefield,  imtil 
Jan.  I,  1904. 

May  24,  New  Bedford  &  Onset  Bay  Street  Railway  over  tracks 
of  the  New  York,  New  Haven  &  Hartford  Railroad  in  Matta- 
poisett.  (Dismissed.) 

May  24,  Lynn  &  Boston  Railroad  Company  over  the  tracks  of 
the  Boston  &  Maine  Railroad  in  Wilmington,  until  June  I,  1904. 

EXTENSIONS 

March  4,  Extension  of  the  Hoosac  Valley  Street  Railway  into 
Cheshire  and  Clarksburg. 

June  20,  Extension  of  Middleton  &  Danvers  Street  Railway  into 
Peabody,  Andover  and  North  Reading. 

CERTIFICATE  FOR  OPERATION 

June  7,  Boston  Elevated  Street  Railway  Company. 
June  18,  Woburn  &  Boston  Street  Railway. 

June  28,  Middleton  &  Danvers  Street  Railway.  (Hawthorne 
to  Howe  Station.) 

July_  3.  Templeton  Street  Railway  Company.  (Baldwinsvjlle 
extension.) 


July  8,  Middleton  &  Danvers  Street  Railway. 
July  9,  Lowell  &  Boston  Street  Railway. 

MISCELLANEOUS 

Jan.  12,  Report  to  Legislature  of  the  Massachusetts  Electric  Com- 
pany. 

June  18,  Petition  of  Selectmen  of  Stoughton  for  reduction  of 
fare  on  Old  Colony  Street  Railway  Company. 

June  20,  Concord,  Maynard  &  Hudson  Street  Railway  Company, 
taking  land  to  avoid  grade  crossing. 

June  26,  Petition  of  Selectmen  of  Rockland  for  reduction  of  lares 
on  Old  Colony  Street  Railway.  (Dismissed.) 

June  28,  The  right  to  the  Marlboro  &  Westboro  Street  Railway 
to  acquire  and  maintaain  a  pleasure  resort  near  Lake  Chauncey 
in  Westboro. 

July  10,  Petition  by  the  Selectmen  of  Andover  for  rcconmienda- 
tion  for  relocation  of  tracks  of  Lowell,  Lawrence  &  Haverhill 
Street  Railway  near  the  Boston  &  Maine  station. 


Report  of  the  Interstate  Commerce  Commission 


The  report  of  the  Literstate  Commerce  Commission  for  the  year 
ending  June  30,  1900,  has  just  been  published. 

The  number  of  railways  in  the  hands  of  receivers  on  June  30, 
igoo,  was  fifty-two,  a  net  decrease  of  nineteen  as  compared  with  the 
corresponding  date  of  the  previous  year.  The  number  of  railways 
placed  in  charge  of  receivers  during  the  year  was  sixteen,  and  the 
number  removed  from  their  management  was  thirty-five.  The 
iiperated  mileage  of  the  roads  under  receivers  on  June  30,  igoo,  was 
4,177.91  miles. 

MILEAGE 

On  June  30,  1900,  the  total  single-track  railway  mileage  in  the 
United  States  was  193,345.78  miles,  an  increase  during  the  year 
of  4,051.12  miles  being  shown.  This  is  a  greater  increase  than  that 
for  any  other  year  since  1893.  Practically  all  of  the  railway  mileage 
of  the  country  is  covered  by  reports  made  to  the  Commission,  the 
amount  not  covered  being  789.75  miles,  or  0.41  per  cent  of  the 
total  single-track  mileage.  The  aggregate  length  of  railway  mile- 
age, including  tracks  of  all  kinds,  was  259,788.07  miles.  There  were 
37,663  locomotives  in  service,  34,713  passenger  cars,  1,365,531 
freight  cars,  and  50,594  cars  used  the  direct  service  of  the  railways. 
It  should  be  understood,  however,  that  cars  owned  by  private  com- 
panies and  firms  and  used  by  railways  are  not  included  in  the  re- 
turns made  to  the  Commission.  On  an  average  twenty  locomotives 
and  753  cars  are  used  per  100  miles  of  line ;  that  58,488  passengers 
are  carried,  and  1,626,179  passenger  miles  accomplished  per  pas- 
senger locomotive ;  51,013  tons  of  freight  are  carried  and  6.556,731 
ton  miles  accomplished  per  freight  locomotive.  All  of  these  items 
show  an  increase  when  compared  with  corresponding  figures  for 
the  year  1899. 

EMPLOYEES 

The  number  of  persons  employed  by  the  railways  of  the  United 
States,  as  reported  for  June  30,  1900,  was  1,017,653,  or  an  average 
of  529  employees  per  100  miles  of  line.  As  compared  with  the  num- 
ber employed  on  June  30,  1899,  there  was  an  increase  of  88.729,  or 
thirty-four  per  100  miles  of  line.  From  the  classification  of  these 
employees  it  appears  that  42,837  were  enginemen,  44,130  firemen, 
29,957  conductors,  and  74,274  other  trainmen.  There  were  50,789 
switchmen,  flagmen  and  watchmen. 

CAPITALIZATION  AND  VALUATION  OF  RAILWAY  PROPERTY 

The  amount  of  railway  capital  outstanding  was  $11,491,034,960. 
This  amount  assigned  to  a  mileage  basis  represents  a  capitalization 
of  $61,490  per  mile  of  line.  Of  this  amount  $5,845,579,593  existed 
in  the  form  of  stock,  of  which  $4,522,291,838  was  common  stock 
and  $1,323,287,755  preferred  stock.  The  amount  which  existed  in 
the  form  of  funded  debt  was  $5,645,455,367.  This  amotmt  was 
classified  as  mortgage  bonds,  $4,900,626,823  ;  miscellaneous  obliga- 
tions, $464,983,341  ;  income  bonds,  $219,536,883,  and  equipment  trust 
obligations,  $60,308,320.  The  amount  of  current  liabilities  not  in- 
cluded in  the  foregoing  capital  statement  was  $594,787,870,  or  $3,183 
per  mile  of  line.  The  amount  of  capital  stock  paying  no  dividend 
was  $3,176,609,698,  or  54.34  per  cent  of  the  total  amount  outstand- 
ing. The  amount  of  funded  debt,  excluding  equipment  trust  obliga- 
tions, which  paid  no  interest,  was  $378,937,806.  Of  the  stock  paying 
dividends,  10.18  per  cent  of  the  total  amount  outstanding  paid 
from  I  to  4  per  cent,  14.56  per  cent  paid  from  4  to  5  per  cent,  6.93 
per  cent  paid  from  5  to  6  per  cent,  4.29  per  cent  paid  from  6  to  7  per 
cent,  and  6.40  per  cent  paid  from  7  to  8  per  cent.  The  number  of 
passengers  carried  during  the  year  ending  June  30,  igoo,  as  shown 
by  the  annual  reports  of  railways,  was  576,865,230,  showing  an  in- 
crease for  the  year  of  53,688,722.  The  average  revenue  per  passen- 
ger per  mile  for  the  year  ending  June  30,  1900,  was  2.003  cents. 
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Efficient  Work  of  the  Claim  Department  of  tfie  Union 
Traction  Company  of  Philadelphia 


Several  bold  and  partially  succeslul  attempts  have  recently  been 
made  to  defraud  the  Union  Traction  Company,  of  Philadelphia, 
by  means  of  improper  claims  for  damages.  Two  or  three  organ- 
ized gangs  of  operators  in  this  most  annoying  form  of  swindling 
have  been  run  down  by  the  claim  department,  and  many  hundreds 
of  dollars  saved  by  the  prompt  action  of  the  Union  Traction  Com- 
pany's agents  and  detectives.  In  the  early  spring  of  last  year, 
over  a  year  ago,  while  investigating  a  claim  for  damages  received 
in  an  alleged  accident  on  one  of  the  lines  of  the  company,  the 
claim  agents  recognized  a  man  to  whom  the  company  had  but 
a  short  time  previously  paid  a  small  amount  in  a  similar  case. 
This  aroused  the  suspicions  of  the  claim  department,  and  a  rigid 
investigation  was  immediately  instituted,  which  resulted  in  the 
discovery  of  a  carefully  laid  plan  to  defraud  the  company,  and 
the  identification  and  arrest  of  many  swindlers.  The  usual  mode 
of  operation  of  these  people  is  to  fall  off  a  car,  receive  some  slight 
injury,  real  or  imaginary,  and  then  settle  with  the  company  for  a 
small  amount,  signing  a  release  for  all  future  claims  against  the 
company.  As  it  is  much  better  in  ordinary  accident  cases  for 
the  company  to  settle  up  the  matter  within  a  few  days"  of  the  acci- 
dent than  to  allow  it  to  drag  along  through  the  courts,  this  form 
of  swindling  is  nearly  always  successful.  Some  of  the  cases  which 
have  been  successfully  thwarted  by  the  activity  of  the  Union 
Traction  Company's  agents  show  great  ingenuity  in  their  concep- 
tion, and  a  boldness  of  execution  which  in  other  lines  might  have 
brought  much  legitimate  credit  to  the  schemers. 

One  of  the  most  daring  of  the  swindlers  was  a  man  by  the 
name  of  William  J.  Doran,  with  many  addresses  and  accomplices, 
who  successfully  secured  from  the  company,  on  four  different 
occasions,  $60,  $25,  $5  and  $35  before' he  was  finally  run  down. 
He  was  caught  only  after  being  recognized  by  some  of  the  com- 
panies' agents  who  had  previously  investigated  his  cases,  and 
who  were  detailed  to  inquire  into  his  injuries  the  last  time  that 
he  tried  to  rob  the  company.  The  gang  of  which  he  was  the 
head  made  a  practice  of  allowing  themselves  to  fall  off  the  car 
into  the  street  when  rounding  a  curve,  enter  a  claim  against  the 
company,  and  when  the  agent  would  call  they  would  signify  a 
willingness  to  accept  a  small  amount  in  settlement.  As  an  illus- 
tration of  how  cleverly  Doran  could  feign  injuries,  it  is  said  that 
he  was  a  professional  contortionist,  having  traveled  with  Barnum's 
circus,  and  could  so  twist  his  limbs  into  queer  shapes  and  keep 
them  there  while  being  examined,  that  he  has  been  able  to  de- 
ceive many  physicians.  One  time,  when  accompanied  by  his  wife, 
it  was  agreed  that  she  should  fall  from  the  car,  and  that  he  should 
be  standing  on  the  corner  to  witness  the  "accident."  When  the 
corner  was  reached,  Mrs.  Doran  jumped  from  the  car  and  was 
thrown  into  a  pile  of  snow,  in  which  she  was  completely  buried. 
Doran,  thinking  she  had  fallen  under  the  car  and  been  killed,  lost 
his  nerve  and  ran  home,  leaving  her  to  her  fate.  She  was  only 
slightly  injured,  however,  and  secured  $s  on  her  claim.  The  gang 
of  which  Doran  was  the  head  has  now  been  completely  broken  up. 

Another  scoundrel  who  has  given  the  Union  Traction  Com- 
pany's detectives  a  great  amount  of  trouble  was  first  heard  of 
when  he  secured  a  settlement  of  $50  on  a  claim  for  injuries  re- 
ceived after  the  usual  performance  of  falling  from  one  of  the  cars. 
He  proved  to  be  James  H.  Varalla,  who  was  formerly  employed 
as  a  conductor,  and  had  worn  the  Union  Traction  Company's 
uniform.  Emboldened  by  the  success  attending  his  first  venture, 
he  shortly  afterward  attempted  a  much  more  risky  scheme.  He 
dug  a  hole  under  one  of  the  rails  of  the  Old  York  Road  line,  and 
planted  in  it  a  plank,  so  arranged  that  when  a  car  would  strike  it, 
it  would  be  derailed.  He  then  ran  north  about  200  yds.,  where 
he  boarded  a  south-bound  car,  standing  on  the  rear  platform,  and 
when  the  car  struck  the  plank  and  was  lifted  from  the  track,  he 
threw  himself  clear  across  the  road.  Four  passengers  in  the  car 
were  seriously  injured  in  the  wreck,  and  Varalla  hurried  to  the 
Samaritan  Hospital,  where  he  gave  the  name  of  Frank  Berrell, 
and  claimed  that  his  arm  was  hurt.  He  later  went  to  a  boarding- 
house  in  Germantown  and  wrote  to  the  Traction  Company  de- 
manding $2,000  damages  for  injuries  which  he  had  received. 
When  the  agents,  however,  visited  him,  notwithstanding  an  at- 
tempt he  made  to  disguise  his  features,  they  recognized  him  as 
being  a  former  claimant  against  the  company,  and  he  is  now  held 
*    by  the  authorities  awaiting  trial. 

The  fearlessness  of  the  swindlers'  operations  and  their  acute- 
ness  in  eluding  the  company's  agents  has  made  the  positions  of 
the  claim  agents  of  the  Union  Traction  Company  most  difficult 
ones  to  fill.  Nelson  Sailer,  the  general  claim  agent,  has  been 
personally  responsible  for  many  of  the  excellent  pieces  of  detective 
work  which  the  department  has  recently  engineered,  and  his 


efforts  in  preventing  petty  thefts,  as  well  as  swindles  on  a  larger 
scale,  show  his  fitness  for  this  service.  It  is  a  subject  which  is 
of  great  interest  to  all  men  who  have  the  operation  of  street  raiT- 
ways  in  charge,  and  the  arrest  and  conviction  of  those  interested 
in  every  fraudulent  operation  against  a  railway  company  may  be 
looked  upon  as  so  much  revenue  gained  by  the  company. 

 ^♦^  

London  Letter 


The  Incorporated  Municipal  Electrical  Association  held  its 
sixth  annual  convention  at  Glasgow  from  June  19  to  June  22;  the 
programme  and  some  of  the  papers  presented  have  already  been 
published.  The  meeting  was  well  attended,  and  successful  from 
every  point  of  view. 

An  association  known  as  the  National  Electrical  Contractors' 
Association  has  recently  been  formed.  At  the  meeting  held 
recently  the  following  resolution  was  unanimously  carried:  "Hav- 
ing regard  to  the  desirability  of  forming  a  national  association  for 
the  purposes,  inter  alia,  of  protecting  and  consolidating  the  in- 
terests of  electrical  contractors  in  Great  Britain  and  Ireland,  it  is 
hereby  moved  that  the  representatives  of  locaj  associations  and 
others  present  at  this  meeting  hereby  form  themselves  into  an  as- 
sociation, to  be  called  the  National  Electrical  Contractors'  Asso- 
ciation." Thomas  Guthrie,  C.  A.,  46  Queen  Victoria  Street,  Lon- 
don, was  elected  secretary,  to  whom  all  communications  should 
be  addressed. 

The  Institute  of  Electrical  Engineers  is  going  as  a  body  on  a 
visit  to  Germany,  and  three  different  routes  have  been  arranged 
for,  so  that  the  party  will  be  divided  into  three  groups,  namely: 
(i)  Those  visiting  Berlin  only,  (2)  those  visiting  Berlin  and  Dres- 
den, and  (3)  those  visiting  Berlin,  Dresden,  Nuremberg,  Frankfort 
etc.  The  members  leave  London  on  June  22,  and  are  invited  to  visit 
the  works  of  Messrs.  Korting,  at  Hanover,  and  to  a  dinner  given 
by  the  town  of  Hanover  on  the  same  evening.  In  Berlin  they  will 
visit  the  various  central  stations,  and  will  inspect  the  enormous 
works  of  the  Allgemeine  Electricitats-Gesellschaft,  and  Messrs. 
Siemens  &  Halske,  and  will  also  be  entertained  by  these  two  com- 
panies to  dinner,  receptions,  etc.  Visits  will  also  be  made  to  the 
works  of  the  Union  Electricitats-Gesellschaft,  and  the  tool  works 
of  Messrs.  Ludwig  Loewe.  In  the  other  cities  the  same  pro- 
gramme will  be  proceeded  with,  visits  to  the  local  central  stations 
and  to  the  works  of  the  electrical  manufacturing  companies  situ- 
ated in  these  cities,  as  Messrs.  Kummers'  works  at  Dresden, 
Schuckert  &  Company's  works  at  Niiremberg,  and  the  Lahmeyer 
works  at  Frankfort.  Special  provision  is  being  made  for  the 
ladies,  and  the  whole  trip  promises  to  be  most  enjoyable,  as  well 
as  interesting  and  instructive. 

The  formal  ceremony  of  opening  the  Manchester  electric  tram- 
ways was  celebrated  this  month,  when  the  Cheetham  Hill  route, 
the  only  route  yet  completed,  was  declared  open  by  the  Lord 
Provost.  A  full  description  of  the  system  of  Manchester's  tram- 
ways will  be  found  in  another  column  of  this  issue.  The  whole  of 
the  overhead  electric  equipment  on  the  Cheetham  Hill  route  has 
been  done  by  Macartney,  McElroy  &  Company,  and  the  cars 
have  been  built  by  G.  F.  Milnes  &  Company,  of  Hadley,  Salop, 
and  the  Brush  Electrical  Engineering  Company,  of  London,  the 
electric  equipments  on  the  cars  being  by  Dick,  Kerr  &  Company, 
and  the  British  Thomson-Houston  Company.  Great  enthusiasm 
was  displayed,  and  a  photograph  was  taken  of  the  first  car  in  the 
procession,  with  the  Lord  Mayor  officiating  as  motorman,  backed 
up  by  the  chairman  and  deputy  chanman  of  the  tramways  com- 
mittee, and  the  Mayor  of  Salford.  The  cars  then  proceeded  to 
Cheetham  Hill,  and  from  there  to  the  Queens  Road,  where  the 
car  house,  a  fine  building  that  covers  some  four  acres  of  ground, 
was  declared  open  by  the  Lord  Mayor,  who  was  handed  a  gold 
key  by  Mr.  Boyle.  Mr.  Boyle  said  that  he  and  the  tramways 
committee  were  delighted  to  know  that  such  an  event  as  the  be- 
ginning of  the  work  of  the  municipal  tramways  in  Manchester 
should  occur  while  the  present  Lord  Mayor  yet  occupied  that 
position.  The  Lord  Mayor  said  that  there  could  be  no  doubt  that 
it  was  an  honor  and  a  privilege  to  be  able  to  start  the  first  car  at 
the  official  opening  of  the  electric  tramways,  which  were  in  future 
to  be  worked  under  municipal  management.  He  had  also  had  the 
honor  of  opening  that  magnificent  car  house — a  house  said  to  be 
the  finest  in  Europe.  (Hear,  hear.)  The  tramways  committee 
were  to  be  congratulated  on  the  excellent  way  in  which  they  had 
carried  out  their  work.  It  was  well  known  that  the  difficulties  in 
the  way  of  establishing  municipal  tramways  in  Manchester  had 
been  very  great,  and  it  was  indeed  at  one  time  predicted  that  they 
could  not  be  overcome.  The  tramways  committee,  however,  set 
themselves  to  work,  and  after  three  years  they  were  able  to  begin 
to  gather  the  first  fruits  of  their  labors.  Every  part  of  the  system 
— the  track,  the  overhead  equipment,  and  that  building — showed 
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that  great  care  had  been  exercised  in  the  carrying  out  of  the 
undertaking.  The  tramways  committee  had  a  great  task  before 
them,  but  from  what  had  been  seen  th.ii  day  everybody  might  feel 
certain  that  they  would  carry  out  thcii  plans  in  a  manner  which 
would  insure  the  establishment  in  llii5>  city  of  one  of  the  finest 
tramway  systems  in  the  country.  At  the  Town  Hall  luncheon 
was  afterward  served,  the  Lord  Provost  presiding,  and  various 
speeches  were  made  by  W.  H.  Vaudrey,  Mr.  Boyle,  W.  H.  Wain- 
wright,  the  Mayor  of  Salford  and  others.  Mr.  McElroy,  the  man- 
ager of  the  tramways,  is  to  be  congratulated  on  the  completion  of 
the  first  step  toward  the  electrical  equipment  of  Manchester  tram- 
ways, which  are  as  important  as  any  in  Great  Britain,  and  will  in- 
volve a  mileage  of  over  100  miles  of  double  track  before  being 
finished. 

The  St.  Paul's  authorities  feel  it  necessary  to  oppose  the  pro- 
jected tube  running  from  Piccadilly  to  the  city,  the  fear  being  that, 
owing  to  the  fact  that  the  soil  under  Ludgate  Hill  and  immediate 
neighborhood  is  made  up  chiefly  of  very  loose  gravel  and  sand,  any 
excavations  which  would  tend  to  diain  off  the  underground  water 
would  cause  a  crack  in  the  tremendous  bed  of  concrete  upon  which 
St.  Paul's  is  built.  Indeed,  the  authorities  of  the  Cathedral  do  not 
hesitate  to  say  that  a  collapse  of  the  sacred  edifice  might  result, 
and  that  in  any  case  a  ''settlement"  of  the  building  would  take  place. 

The  new  North  London  "tube,"  which  will  bring  Finsbury  Park 
within  about  ten  minutes  of  Moorgate  Street,  is  being  pushed  for- 
word  rapidly.  The  contractors  expect  to  finish  the  tunneling  by 
the  end  of  the  year.  The  tube  will  be  2^  miles  long  and  16  ft.  in 
diameter — the  largest  in  London.  The  Great  Northern  &  City 
Railway,  as  the  new  line  is  called,  will  be  the  first  tube  in  London 
to  take  full-size  rolling  stock. 

At  the  annual  general  meeting  of  the  Listitution  of  Electrical 
Engineers,  Professor  John  Perry,  F.  R.  S.,  president,  the  secretary, 
W.  G.  McMillan,  read  the  report  of  the  council  for  the  past  year. 
It  appeared  from  it  that  the  council  had  elected  as  honorary  mem- 
ber M.  E.  Mascart,  the  president  of  the  International  Electrical 
Congress  of  Paris  in  igoo  and  a  vice-president  of  the  institution. 
The  increase  in  the  membership  of  the  society  continued  satis- 
factory, and  during  the  past  twelve  months  there  had  been  elected 
twenty-one  members,  eighty-nine  associate  members,  five  foreign 
members,  140  associate  and  173  students,  making  a  total  of  428. 
On  the  occasion  of  the  International  Electrical  Congress  at  Paris 
in  1900  a  joint  meeting  was  held  between  this  institution  and  the 
American  Institute  of  Electrical  Engineers,  in  the  Exhibition  Build- 
ing. The  council  received  the  members  of  the  sister  institute  in 
London  prior  to  the  Paris  meeting,  and  a  handsome  illuminated 
address  had  been  received  from  the  American  Institute,  conveying, 
in  cordial  terms,  their  thanks  for  "the  many  courtesies"  which  had 
been  extended  to  them  by  this  society. 

Rapid  progress  is  being  made  with  the  erection  in  the  Longcarse 
district  of  the  town  of  Alloa,  Scotland,  of  the  extensive  works  of 
the  British  Electric  Plant  Company,  Ltd.,  the  firm  which  has  se- 
cured the  contract  for  the  electric  installation  for  the  burgh.  The 
manager  of  the  company  has  intimated  to  the  Town  Council  that 
he  expects  to  be  able  to  supply  the  electric  current  by  October  or 
November,  at  latest.  This  company  is  also  going  to  be  a  manu- 
facturer of  electric  dynamos  and  motors,  and  is  building  shops 
large  enough  for  a  large  output  and  of  the  most  approved  type  for 
economical  manufacture. 

The  preliminaries  have  now  been  arranged  in  regard  to  the  gen- 
eral electricity  supply  in  Jarrow  by  the  County  of  Durham  Com- 
pany, and  the  work  will  proceed  forthwith.  Provision  is  at  the 
same  time  being  made  for  the  electric  tramways  from  two  points 
near  the  western  boundary  of  the  borough— Albert  Road  and  West- 
ern Road — into  South  Shields.  Judging  from  the  popular  success 
of  the  Gateshead  section  of  the  section,  there  seems  little  doubt  that 
the  improved  traffic  facilities  now  to  be  afforded  at  the  Jarrow  and 
South  Shields  end  will  prove  of  great  benefit,  especially  to  the 
working  classes.  A.  C.  S. 


Noles  from  Germany 


[From  Our  Regular  German  Correspondent.^ 
Last  March  the  capital  of  the  Grosse  Berliner  Strassenbahn  was 
increased  so  as  to  bring  the  total  capitalization  up  to  M. 85, 785, 000. 
Up  to  1884  the  capital  stock  amounted  to  only  M.  17,000,000,  but 
it  has  been  increased  four  times  since  then.  The  total  trackage 
of  the  company  comprises  461.85  km,  42.42  km  of  which  are  still 
to  be  equipped  electrically.  As  the  accumulator  service  installed 
on  an  18  km  section  proved  inadequate,  the  overhead  system  has 
been  introduced  on  the  entire  road,  with  the  exceptions  mentioned 
above  and  of  five  short  sections  on  which  the  underground  trolley 
is  used.  Despite  reduction  of  fares,  the  profits  have  continually 
increased  during  recent  years. 


From  1896  to  1900  they  were  8.16,  8.21,  8.62,  9.43  and  10.08  mil- 
lion marks.  During  that  time  the  dividends  amounted  to  15,  16, 
18,  loj/.i  and  II  per  cent  on  21.38  million  (1896-1898),  44.25  and 
45.75  million  marks.  During  1901  a  dividend  will  be  declared  on 
68. 625  million  marks,  and  during  1902  on  85.75  million  marks. 

It  is  so  unusual  that  reliable  data  are  published  in  regard  to 
railway  return  currents  that  those  recently  compiled  by  Engineer 
Krohn,  of  the  Union  Electricitats  Gesellschaft,  and  published  in 
a  recent  issue  of  the  E.  T.  Z.,  are  of  interest.  Tests  were  made 
for  this  company  in  one  of  the  largest  cities  in  Germany  in  which 
the  power  station  was  located,  not  far  from  the  terminal  of  the 
road.  The  rails  are  used  exclusively  for  the  return  circuit.  Run- 
ning parallel  to  this  track,  for  a  distance  of  1.5  km,  are  some  water 
and  gas  pipes.  On  both  disturbances  were  noticed  a  few  years 
ago,  at  those  points  where  the  current  had  to  leave  the  pipes,  in 
order  to  reach  the  station  which  was  located  200  m  from  the 
track.  Branches  from  the  gas  and  water  pipes  led  into  the  sta- 
tion, and  it  was  found  that  the  current  found  its  way  through 
these  branch  pipes  to  the  bare  ground  wires  which  connected  with 
the  negative  bus.  As  the  mean  loss  in  these  bare  conductors  was 
about  4  volts,  it  was  decided  to  lay  a  200-m  cable  from  the  rails 
to  the  station. 

The  engineer  discovered  that,  for  about  a  year,  an  artificial  con- 
nection had  existed  between  the  rails  and  the  pipe  system  at  the 
point  where  the  disturbance  was  noticed.  This  had  the  effect  of 
reducing  the  trouble  at  that  point,  but  the  current  flowing  in  the 
pipes  was  correspondingly  increased  because  the  resistance  was 
considerably  reduced.  As  a  water  pipe  is  not  a  continuous  con- 
ductor, but  consists  of  several  sections  joined  together  by  a  mate- 
rial which  is  a  poor  electrical  conductor,  the  current  must  pass 
around  each  junction,  causing  a  corrosion  at  those  points. 

To  investigate  how  much  current  was  returned  in  this  manner 
through  the  pipe  system,  the  engineer  removed  the  above-men- 
tioned connection  between  the  rail  and  the  pipe  and  placed  an  am- 
nieter  between  them.  The  latter  showed  a  mean  of  30  amps,  and 
occasionally  jumps  up  to  75  amps.,  passing  into  the  pipe.  The 
connection  was  then  removed  entirely,  and  the  current  was  meas- 
ured, which  then  went  through  the  pipe.  For  this  purpose  a 
measuring  instrument  was  used,  which  consisted  of  two  cables, 
each  300  m  in  length,  one  of  which  was  14  sq.  mm  and  the  other 
4  sq.  mm  in  section.  These  cables  were  mounted  on  a  small 
hand  wagon,  and  the  current  could  be  interrupted  in  each  by 
means  of  a  switch.  Both  cables  were  connected  at  one  time  with 
two  points  on  the  gas  pipes  and  at  another  time  with  points  on 
the  water-pipe  system  250  m  apart.  Ampere  and  voltmeters  were 
also  coimected  up  with  the  cables.  There  were  thus  three  parallel 
circuits  for  the  return  current,  the  pipe,  the  large  and  the  small 
cable.  By  reading  the  meters  when  the  current  passed  through 
both  cables,  and  again  when  one  of  the  cables  was  cut  out,  the 
current  passing  through  the  pipe  could  easily  be  calculated  by 
well-known  formulae. 

On  account  of  the  variations  of  the  current,  it  was  first  neces- 
saiy  to  determine  the  resistance  of  the  pipe.  The  difference  of 
potential  was  then  read  every  five  seconds,  leaving  the  switch 
open.  From  these  readings  and  the  known  resistance,  a  five- 
second  current  curve  was  constructed.  The  mean  current  strength 
in  this  part  of  the  gas-pipe  system  was  only  44  milliamperes. 
Comparing  this  with  the  30  amps.,  referred  to  above,  one  may 
form  an  idea  of  the  changed  electrical  condition  of  the  return 
circuit  when  the  connection  between  rail  and  pipe  had  been  re- 
moved. These  measurements  were  repeated  on  various  days  and 
hours  of  the  day,  so  as  to  verify  the  results.  At  sections  further 
away  from  the  station  it  was  found  that  the  currents  actually 
flowed  away  from  the  station.  This  result  may  be  ascribed  to  two 
causes — either  the  resistance  between  rail  and  pipe  was  large  or 
the  drop  of  pressure  in  the  rail  was  very  small.  To  prove  the 
latter,  Mr.  Krohn  made  several  tests  and  found  that  the  mean 
loss  of  pressure  at  a  point  furthest  away  from  the  station  was  6 
volts.  The  mean  loss  of  pressure  in  the  whole  return  circuit  is, 
therefore,  3  volts,  or 

3  X  100 

 =  0.67  per  cent 

450 

In  conclusion,  Mr.  Krohn  discusses  the  question  of  efifect  of 
regulation  to  prevent  damage  to  pipe  lines.  He  does  not  advocate 
the  regulations  in  use  in  England,  namely,  to  reduce  the  differ- 
ence of  potential  in  the  return  to  a  maximum  of  7  volts.  This 
method  he  considers  costly  and  not  a  certain  preventive.  It 
depends  largely  upon  the  nature  of  the  soil  in  which  the  pipes 
are  buried.  It  must,  furthermore,  be  remembered  that  on  some 
roads  stray  currents  may  exist  without  doing  any  damage.  The 
only  regulation  which  should  be  imposed  is  that,  after  the  road 
is  completed,  there  should  be  no  current  in  any  pipe  larger  than 
I  amp.  to  each  3  cm  of  diameter.  These  are  the  conclusions 
reached  by  Mr.  Krohn. 


July  27,  1901.] 
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New  Type  of  Transfer  Ticket  Machine 


William  I.  Ohmer,  of  Dayton,  who  has  paid  a  great  deal  of  atten- 
tion to  the  register  problem,  and  whose  ticket-printing  machines 
are  used  extensively  abroad,  will  bring  out  shortly  a  new  type  of 
register  and  transfer-ticket  printer,  for  which  a  most  remarkable 
number  of  performances  are  claimed.  The  machine  prints  its  own 
transfers,  recording  the  time  issued,  consecutive  number,  number 
of  car  and  conductor,  company,  place  where  the  passenger  boards 
the  car  and  the  line  transferred  to,  and  also  records  the  number 
of  tickets  issued  and  the  amount  of  cash  received.  If  the  cash  fares 
are  of  different  denominations,  the  rate  of  fare  is  also  printed 
on  the  ticket  and  at  the  same  time  added  and  calculated  mechani- 
cally with  or  without  the  issuing  of  ticket,  as  may  be  required. 
A  bell  rings  with  each  operation,  and  an  indicator,  exposed  to 
view,  shows  the  kind  of  transaction.  The  form  can  be  changed 
so  that  the  tickets  can  not  be  counterfeited,  and  the  statement  on 
the  ticket  is  such  that  it  can  be  easily  checked  at  the  main  office. 
The  use  of  the  machine  obviates  the  necessity  of  purchasing  in  ad- 
vance or  keeping  on  hand  a  lot  of  printed  transfer  tickets,  as  well 
as  many  mistakes  made  by  conductors.  It  also  prevents  trafficking 
in  transfers.  Machines  may  be  used  on  any  route  by  the  same  or 
different  conductors,  as  the  case  may  require,  and  the  route  changed 
without  unlocking  the  machine.  A  record  can  also  be  taken  from 
the  machine  without  opening  it,  and  it  can  be  operated  in  the 
dark  as  well  as  in  the  daytime. 

From  the  long  list  of  things  which  this  machine  will  do,  one 
would  naturally  imagine  that  it  must  be  as  large  as  a  Hoe  cylinder 
press.  On  the  contrary,  it  can  be  carried  by  the  conductor  in  one 
hand  and  operated  by  the  same  hand.  It  is  designed  to  be  carried 
in  the  pocket  or  around  the  neck,  and  to  be  operated  by  one  hand 
while  the  conductor  is  taking  fares  or  holding  on  to  a  strap  with 
the  other. 



New  Road  in  Richmond,  Va. 


Work  has  been  commenced  on  the  construction  of  the  West 
Hampton  Park  Railway  in  Richmond,  Va.,  for  which  a  charter 
was  granted  last  winter.  The  officers  of  the  company  are  Lang- 
bourne  M.  Williams,  president;  John  C.  Robertson,  vice-president 
and  general  manager;  R.  A.  Lancaster,  Jr.,  secretary  and  treas- 
urer, and  Reuben  Shireffs,  engineer.  The  road  connects  with  the 
lines  of  the  Richmond  Traction  Company,  and  the  financial  in- 
terests back  of  the  project  are  largely  the  same  as  in  the  case  of 
that  company. 

In  addition  to  the  4  to  5  miles  of  tracks  now  being  built,  the 
company  is  laying  out  an  extensive  park  at  West  Hampton.  A 
large  cafe  and  pavilion  will  be  built  here,  and  golf  links  are  being 
laid  out.    The  cars  have  already  been  ordered. 

 ■ 

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  RAILWAY  PATENTS  ISSUED  JULY  16,  1901 

678,377.  Motor  Gear  Case  for  Electric  Cars ;  W.  Cox,  Toronto, 
Canada.  App.  filed  Dec.  5,  igoo.  A  flexible  casing.  Consists  of 
upper  and  lower  frames  of  resilient  material  covered  with  canvas 
or  the  like. 

678,531.  Spring  Chock  or  Buffer;  O.  Albert,  Muskegon,  Mich. 
App.  filed  March  6,  igoi.  A  frame  in  the  form  of  a  bell-crank  lever 
is  pivotally  mounted  near  the  track  in  the  path  of  the  car  wheels, 
one  arm  of  the  bell  crank  being  adapted  to  receive  the  impact 
directly,  and  the  other  having  a  spring,  opposing  movement  of  the 
same. 

678,574.  Switch  Operating  Mechanism;  J.  R.  Klippelt  &  H.  W. 
Jeffers,  Allegheny,  Pa.  App.  filed  March  21,  igoi.  Details  of  a 
switch  operable  from  the  car. 

678,589.  Spring  Chock  or  Buffer ;  H.  Sawyer  &  O.  Albert,  Mus- 
kegon, Mich.    App.  filed  March  6,  1901.    See  patent  No.  678,531. 

678,601.  Footboard  and  Guard  Rail  for  Street  Cars;  F.  W.  Was- 
senich,  Boerne,  Tex.  App.  filed  April  25,  igoi.  Comprises  a  guard 
rail  made  up  of  a  number  of  sections,  the  sections  being  pivoted 
to  the  side  of  the  car  and  adapted  to  be  swung  into  and  out  of 
operative  position  by  the  movements  of  the  hinged  footboard. 

678,685.  Automatic  Switch  Thrower;  J.  R.  Rathbone,  St.  Louis, 
Mo.  App.  filed  Dec.  31,  1900.  Structural  details  of  a  switch 
operable  by  a  i)assing  car. 

678,761.  Car  Fender;  L.  P.  Piatt  &  F.  Warga,  Hastings,  Pa. 
App.  filed  Oct.  18,  1900.  Comprises  a  flat,  horizontal,  woven-wire 
screen,  with  a  constantly  rotating  roller  located  ahead  of,  and  tend- 
ing to,  direct  obstacles  on  to  the  screen. 


PERSONAL  MENTION 


MR.  GEORGE  E.  WEBB,  formerly  president  of  the  Baltimore 
&  Northern  Railway  Company,  has  been  elected  president  of  the 
United  Railways  &  Electric  Company,  in  the  place  of  Mr.  Nelson 
Perin,  resigned. 

MR.  WILLIAM  R.  TWINING,  chief  engineer  of  the  Union 
Traction  Company,  of  Philadelphia,  has  an  interesting  article  in  a 
recent  issue  of  the  Philadelphia  Times  entitled,  "A  Modern  Trol- 
ley Road  and  How  It  Is  Operated." 

MR.  W.  A.  RAMSEY  has  retired  as  vice-president  and  general 
manager  of  the  Colorado  Springs  Rapid  Transit  Railway  Com- 
pany, of  Colorado  Springs,  Col.,  and  Mr.  W.  S.  Stratton,  presi- 
dent of  the^tompany,  is  acting  vice-president  and  general  manager. 

MR.  HOWARD  S.  REYNOLDS  has  been  appointed  general 
manager  of  the  Columbus  Railroad  Company,  of  Columbus,  Ga. 
Mr.  Reynolds  has  for  the  past  seven  years  been  employed  with  the 
Brockton  Street  Railway  Company,  of  Brockton,  Mass.,  and  has 
recently  been  connected  with  railway  work  in  Boston.  The  im- 
provements to  be  made  by  the  company  necessitated  the  appoint- 
ment of  a  competent  official,  the  other  officers  being  compelled  to 
de\  ote  their  entire  attentions  to  the  operation  of  the  system. 

MR.  G.  J.  A.  PAUL,  who  has  been  assistant  to  Mr.  F.  M.  Zim- 
merman, general  manager  of  the  Aurora  Street  Railway  Company 
and  the  Aurora,  Wheaton  &  Chicago  Railway,  has  resigned  to 
become  manager  of  the  Streator  Railways.  Mr.  Paul  came  to 
Aurora  from  Kentucky  two  years  ago,  and  during  that  time  he  has 
done  most  effective  work.  Mr.  Paul  was  well  liked  by  the  em- 
ployees of  the  company,  and  he  was  presented  with  a  handosme 
diamond-studded  charm  when  he  retired  from  the  company. 

MR.  HARRY  E.  DALTON  has  been  appointed  general  super- 
intendent of  the  entire  system  of  the  Northern  Ohio  Traction 
Company.  He  came  to  Akron  in  1892  and  secured  a  position  as 
conductor  on  one  of  the  local  lines.  Two  years  later  he  became 
a  conductor  on  the  Northern  Ohio  Traction  Company.  He  be- 
came construction  boss,  train  despatcher,  division  superintendent, 
and  then  assistant  to  L.  E.  Beilstein,  who  has  recently  been  made 
general  manager  of  the  Toledo  lines. 

MR.  W.  B.  ROMMEL,  chief  constructing  engineer  and  general 
manager  of  the  Lisbon  (Portugal)  Tramways,  according  to  ad- 
vices just  received  by  local  parties,  will  leave  Europe  for  the 
United  States  within  the  next  week  or  ten  days.  It  is  expected 
that  he  will  place  some  further  substantial  contracts  for  equip- 
ment, etc.  Nearly  $1,000,000  has  been  already  placed,  directly  or 
indirectly,  with  American  manufacturers  for  material,  etc.,  for  the 
Lisbon  traction  system,  which  will  be  the  first  electric  road  in 
that  part  of  the  world.  The  system  is  controlled  by  the  Portuguese 
Development  Company,  of  Bishopgate  Street  within,  London,  E. 
C,  which  concern  has  been  largely  financed  by  the  well-known 
financial  house  of  Wernher,  Beit  &  Co. 

MR.  NORMAN  MACBETH,  of  the  British  cotton  mill  ma- 
chinery concern  of  Mac  Beth  Brothers  &  Company,  Limited,  whose 
headquarters  are  at  Bolton,  Lancashire,  with  branch  establishments 
in  Calcutta  and  Bombay,  has  been  in  the  United  States  for  the  past 
few  weeks,  and  sailed  for  Europe  after  making  arrangements  with 
the  Stilwell-Bierce  &  Smith-Vaile  Company,  of  Dayton,  Ohio,  the 
Atlas  Enginqering  Works,  of  Indianapolis,  Ind.,  etc.,  to  handle  their 
specialties  in  the  British  Indian  market.  The  MacBeth  concern  has 
hitherto  confined  its  attention  to  British  manufactured  machinery. 
It  will  now,  however,  trade  in  American  equipment  exclusively. 
Shortly  after  Mr.  MacBeth's  return  to  India,  it  is  understood,  he 
will  forward  some  fair-sized  orders  for  electrical  machinery,  fans, 
etc.,  to  local  firms. 

MR.  HARRY  J.  CLARK  recently  resigned  his  position  as 
chief  engineer  of  the  Syracuse  Rapid  Transit  Company,  and  has 
accepted  that  of  engineer  for  the  Oneida  Construction  Company, 
and  will  open  an  office  in  this  city.  He  will  have  charge  of  the 
construction  of  the  proposed  trolley  to  connect  Syracuse  and 
Utica  and  Oneida  and  Sylvan  Beach  by  trolley,  and  has  already 
made  an  overland  trip  along  the  proposed  routes,  in  company 
with  Westinghouse  Company  representatives.  Mr.  Clark  is  a 
graduate  of  Cornell  University  in  the  mechanical  engineering- 
course,  and  has  been  connected  with  the  Syracuse  street  railway 
system,  as  engineer,  since  October,  1895.  He  has  had  supervision 
of  most  of  the  construction  work  done  since  that  time,  is  well 
known  in  the  city  and  popular  with  the  men,  and  thus  enters  his 
new  position  with  the  best  qualificatinns. 


V 


io6 


STREET  RAILWAY  JOURNAL. 

FINANCIAL  INTELLIGENCE 


[Vol.  XVIIL   No.  4. 


THE  MARKETS 


fhe  Money  MarKct 

Wall  Street^  July  24,  1901. 
Another  heavy  gain  in  cash  and  further  decrease  in  loans  have 
combined  to  bring  the  surplus  reserve  of  the  local  banks  well  up 
to  the  average  of  the  season.  Instead  of  the  uncertainty  which  pre- 
vailed in  banking  circles  a  fortnight  ago,  there  is  a  more  assured 
feeling  that  the  crop-moving  requirements  of  the  autumn  will  not 
lead  to  any  acute  stringency  in  the  money  market.  The  high  rates 
prevailing  up  to  ten  days  ago  at  this  center  attracted  an  unusually 
large  flow  of  currency  from  the  interior,  and  this  was  one  of  the 
main  relieving  agencies.  With  the  fall  in  rates  to  a  comparatively 
easy  level,  however,  the  inward  movement  stops,  and  there  are 
some  indications  as  this  article  is  written  of  the  movement  begin- 
ning in  the  opposite  direction.  It  will  be  another  month  before 
withdrawals  by  the  country  banks  of  the  West  and  South  reach 
a  considerable  amount,  but,  in  the  meantime,  whatever  the  banks 
may  be  able  to  add  to  their  surplus  resources  will  have  to  come 
from  excess  treasury  payments  and  further  loan  contraction.  Dur- 
ing the  last  week  the  relations  of  credit  and  debit  with  the  Treasury 
have  been  reversed,  as  compared  with  what  they  were  a  week  ago. 
As  a  result,  the  local  banks  are  gaining  instead  of  losing  in  their 
operations  with  that  institution.  Whether  or  not  this  will  be  a 
permanent  condition  is  by  no  means  clear.  The  reduction  in  the 
internal  revenue  schedules  which  went  into  effect  on  July  I  has, 
of  course,  materially  diminished  the  collections  of  Government 
revenue  at  New  York,  but  whether  the  reduction  has  been  great 
enough  to  produce  a  continuous  surplus  of  Treasury  disburse- 
ments over  receipts  is  very  doubtful.  The  most  important  means 
of  preventing  any  serious  tension  in  the  market  lies  in  the  chances 
of  there  being  a  further  heavy  reduction  in  loans.  The  $22,000,000 
decrease  in  the  account  during  the  last  two  weeks  has  come  prin- 
cipally out  of  the  stock  market.  It  is  altogether  probable  that  had 
this  liquidation  of  credits  not  occurred  now,  it  would  have  been 
forced  later  on,  so  that  the  Stock  Exchange  has  virtually  been  dis- 
counting, and  at  the  same  time  avoiding,  a  crisis  of  money  condi- 
tions in  the  fall.  Bankers  and  other  authorities  do  not  expect  any 
further  relaxation  until  after  the  first  of  the  year.  Time  money  is 
quoted,  therefore,  very  stiffly  at  5  per  cent  for  all  periods  from  sixty 
days  to  six  months.  The  call  money  market  is  relatively  easier, 
reflecting  the  present  temporary  abinidance  of  lendable  capital  as 
compared  with  the  demand. 

The  Stock  Harket 

The  movement  of  the  stock  market  during  the  week  has  de- 
pended almost  entirely  on  the  developments  in  the  corn-crop  con- 
dition. There  is  much  less  apprehension  regarding  the  steel  strike, 
and  the  stocks  of  the  company  have  made  a  very  decided  recovery. 
There  are  frequent  rumors  that  the  difficulties  will  soon  be  settled, 
but  whether  or  not  there  is  any  ground  for  them,  it  is  generally  ap- 
preciated that  the  labor  forces  can  not  hold  out  for  any  length  of 
time  with  such  financial  resources  as  they  now  have  on  hand.  The 
speculative  interest  is  inclined  to  look  forward  with  much  appre- 
hension to  the  annual  westward  movement  of  currency  already  be- 
ginning, but,  as  has  already  been  pointed  out,  in  the  article  on  the 
money  market,  the  Stock  Exchange  has  contributed  by  way  of 
liquidation  of  credits  all  the  relief  that  it  will  probably  be  called 
upon  to  give  to  the  money  market.  With  the  steel  troubles  and  the 
money  situation  becoming  less  influential  as  depressing  factors, 
the  position  of  the  growing  corn  crop  is  the  main  thing  that  now 
holds  the  stock  market  in  check.  There  is  no  doubt  that  a  large 
section  of  the  crop  comprising  more  than  one-half  the  possible  yield 
in  certain  localities  has  been  irremediably  destroyed.  For  the  rest 
of  the  belt  the  situation  is  critical,  and  if  the  present  drought  and 
excessive  heat  are  not  relieved  in  the  course  of  the  next  week  or 
ten  days,  the  country  will  undoubtedly  experience  one  of  the  worse 
crop  failures  it  has  ever  known.  On  the  other  hand,  if  the  much- 
needed  moisture  arrives  in  time,  a  large  portion  of  the  crop  which 
is  now  in  danger  will  be  saved.  The  probabilities  are  that  both  the 
grain  market  and  the  stock  market  have  discounted  the  worse 
features  of  the  situation,  and  that  with  any  decided  improvement 
in  the  weather,  a  sharp  reversal  of  the  speculative  movement 
would  occur. 

The  liquidation  since  the  first  of  the  month  has  been  very  thor- 
ough, and  commission  houses  report  that  they  are  carrying  only 
a  very  light  line  of  speculative  stocks.  Meanwhile,  the  drop  from 
20  to  30  points  in  the  standard  railroad  shares  since  a  month  ago 
has  brought  them  to  a  level,  which  is  attracting  steady  investment 
support.  Railroad  earnings  continue  excellent.  Business  reports 
are,  on  the  whole,  very  good,  considering  the  corn  damage  and  the 


steel  strike,  and  for  these  reasons  those  who  buy  stocks  outright 
are  not  inclined  to  regard  the  present  prices  as  being  too  high. 

The  local  traction  stocks  have  been  resisting  the  general  down- 
ward tendency  of  the  market  much  more  successfully  than  have  the 
railroad  and  the  majority  of  the  industrial  shares.  Manhattan  in 
particular  shows  the  effect  of  being  closely  held,  and  whenever 
the  market  has  turned  even  temporarily  during  the  last  week  the 
stock  has  rallied  very  easily.  There  is  no  news  about  this  or  any 
of  the  other  traction  properties,  but  the  fact  that  they  are  not 
affected  by  any  of  the  general  depressing  factors  in  the  speculative 
dealings  has  attracted  to  them  very  good  speculative  support.  The 
story  is  renewed  that  the  control  of  the  North  American  Com- 
pany is  being  sought  by  certain  banking  interests  of  this  city  which 
desire  to  put  the  liberal  charter  of  the  company  to  uses  which  it 
does  not  fill  at  present.  Buying  of  these  interests  is  said  to  he  the 
reason  for  the  well  sustained  advance  of  the  stock. 

Chicago 

There  has  been  very  little  change  in  the  Chicago  traction  market 
during  the  week.  Dealings  have  been  very  light,  and  such  tend- 
ency as  they  have  disclosed  has  been  in  the  main  toward  higher 
prices.  Metropolitan  preferred  rallied  2  points  and  the  common 
I,  on  light  trading,  in  sympathy  with  the  stronger  tone  of  the 
general  market.  Northwestern  Elevated,  Lake  Street  and  South 
Side  are  unchanged.  It  is  officially  stated  that  all  of  the  elevated 
lines  in  the  city  are  showing  gratifying  gains  over  the  July  traffic 
a  year  ago,  notwithstanding  the  extremely  hot  weather,  which 
usually  curtails  business.  President  Carter,  of  the  South  Side, 
says  that  property  owners  are  very  much  in  favor  of  the  proposed 
third  track,  and  that  the  consents  to  construct  the  same  will  be 
readily  obtained.  The  work  of  securing  signatures  is  being  car- 
ried on  slowly.  There  is  no  particular  hurry  to  get  them  all  in, 
liecause  nothing  can  be  done  before  the  City  Council  meets  again 
in  September.  There  are  said  to  be  renewed  negotiations  for  the 
north  end  of  the  St.  Paul's  Evanston  line,  both  by  the  North- 
western Elevated  and  the  Chicago  &  Milwaukee  Electric.  It  is 
understood  that  if  the  Northwestern  is  successful,  it  will  grade  the 
tracks  above  the  streets  north  of  Wilson  Avenue,  the  same  as  is 
being  done  by  the  steam  roads,  instead  of  building  on  elevated 
structures. 

There  is  a  good  demand  for  Metropolitan  Elevated  extension 
4  per  cent  bonds  at  a  slight  reduction  from  par.  These  securities 
are  becoming  popular  among  investors,^  owing  to  the  fact  that  they 
are  a  first  mortgage  on  all  the  extensions,  and  a  second  mortgage 
on  the  main  line  of  the  Metropolitan. 

Philadelphia 

The  principal  traction  issues  in  the  Philadelphia  market  have 
remained  about  stationary  during  the  past  week.  Union  Traction 
lines  scarcely  varied  more  than  a  quarter  per  cent  in  the  daily 
fluctuations  and  dealings  in  it;  by  comparison  with  previous 
weeks,  have  been  very  light.  At  the  monthly  directors'  meeting 
it  was  emphatically  denied  that  the  company  was  negotiating  for 
the  purchase  of  the  new  franchises  recently  granted  by  the  City 
Council.  Speculative  circles,  notwithstanding  this,  believe  that 
there  is  something  in  the  report,  and  they  attribute  to  it  the  firm- 
ness of  the  stock  in  the  market.  It  is  possible,  however,  that  the 
inspiration  for  the  recent  buying  of  the  shares  may  have  been 
found  more  largely  in  the  knowledge  that  as  soon  as  work  is 
actually  begun- on  the  new  roads  the  Union  Traction  people  will 
take  out  an  injunction,  and,  by  fighting  it  in  the  courts,  succeed  in 
tying  the  hands  of  their  prospective  rivals  for  an  indefinite  length 
of  time.  A  steady  demand  for  Philadelphia  Traction  has  absorbed 
all  offerings  during  the  week  at  current  figures.  The  4  per  cent 
bonds  of  Electric  People's  Traction  have  also  been  well  bought, 
and  the  price  has  been  lifted  fractionally.  Nothing  of  any  im- 
portance has  occurred  in  the  market  for  the  other  traction  securi- 
ties. Odd  lots  of  Consolidated  of  Pittsburgh  preferred  at  59, 
American  Railways  at  40  and  Rochester  Passenger  at  25  were 
reported  as  sold.  The  4  per  cent  bonds  of  the  Indianapolis  com- 
pany were  bid  up  on  a  single  transaction  to  82,  which  represents 
the  recent  high  level. 

Iron  and  Steel 

The  strike  of  the  employees  of  the  United  States  Steel  Corpora- 
tion has  been  confined  so  far  to  comparatively  few  of  the  mills, 
and  has  not  extended  to  those  who  have  signed  the  scale,  or  to 
the  non-union  mills,  and,  as  the  largest  producers  of  rails  are  in- 
cluded in  those  which  are  still  in  operation,  the  current  disturb- 
ance in  the  labor  market  has  not  yet  affected  them.  All  the  rail 
mills  are  extremely  busy,  however,  and  are  reported  to  have  many 
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orders  on  their  books,  so  that  it  is  pretty  certain  that  prices  will 
be  maintained  for  some  time,  at  any  event  Quotations  are  un- 
changed for  the  week  at  $16  for  Bessemer  pig,  $24  for  steel  billets 
and  $28  for  steel  rails. 

rietals 

Copper  is  quoted  at  17  cents  for  Lake  Superior  and  165^  cents 
for  electrolytic  and  casting;  the  fall  in  tin  continues,  and  spot 
tin  is  now  nominally  quoted  at  27^  cents,  with  no  buyers.  Lead 
is  quiet  at  4^  cents  and  spelter  at  3.90  cents  to  3.95  cents. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 


Jan.  1, 1900 

1901 

To  Date 

Closin 

g  Bid 

High 

Low 

July  16 

July  23 

48% 

27 

38 

40 

192 

b95 

184 

185 

Brooklyn  R.  T  

SS% 

471/8 

76% 

77% 

2S5 

206 

205 

206 

16 

17 

58 

58 

42 

20 

42 

42 

100 

80 

100 

100 

691/2 

57 

67 

66 

Consolidated  Traction  of  N.  J.  5s  

110 

1091/2 

1091/2 

Consolidated  Trac.  of  Pittsburgh  (common). 

3014 

2014 

21 

41 

15 

38 

35 

161/4 

61/2 

121/2 

121/2 

131% 

84 

117 

118% 

431/4 

15 

39 

38% 

Massachusetts  Elec.  Cos.  (preferred)  

96 

70 

92 

93 

Metropolitan  Elevated,  Chicago  (common).. 

371/2 

241/2 

34 

35 

Metropolitan  Elevated,  Chicago  (preferred). 

931/4 

76 

88 

90 

182 

143% 

I661/2 

I671/2 

971/2 

971/2 

971/2 

331/2 

18% 

24 

26 

108 

90 

100 

102 

*106 

*74 

100 

99 

36 

21 

23 

231/2 

Northwestern  Elevated,  Chicago  (common) . . 

52 

42 

45 

Northwestern  Elevated,  Chicago  (preferred). 

971/2 

9OV2 

93 

311/2 

12 

27 

27 

35 

I61/2 

251/2 

261/2 

119 

93 

110 

108 

Syracuse  (common)   

20 

101/2 

20 

20 

aSO 

25 

60 

60 

Third  Av  

1351/8 

45% 

120 

120 

Twin  City,  Minneapolis  (common)  

9514 

581/2 

92% 

94 

United  Railways,  St.  Louis  (preferred)  

82 

781/2 

79 

911/2 

8S1/2 

89 

Union  Traction  (Philadelphia)  

401/8 

2414 

26% 

271/2 

110 

107 

109 

109 

341/2 

25 

341/2 

Worcester  Traction  (preferred)  

106 

89 

105 

105 

a  Asked.     b  Bid.     *  Quotation  of  new  stock. 

_  

'BIRMINGHAM,  ALA.— The  stockholders  of  the  Birmingham  Railway, 
Light  &  Power  Company  formally  ratified,  July  18,  the  new  $6,000,0i)0  mort- 
gage.   The  Old  Colony  Trust  Company,  of  Boston,  is  mortgage  trustee. 

NEVADA  CITY,  CAL.— The  Nevada  County  Traction  Company  has  filed 
a  mortgage  for  $100,000  in  favor  of  the  Mercantile  Trust  Company,  of  Los 
Angeles,  as  trustee.  The  company  now  has  under  construction  an  electric 
railway  to  connect  Nevada  City  and  the  towns  in  Grass  Valley.  The  officers 
of  the  company  are:  John  Martin,  president,  secretary  and  purchasing 
agent;  R.  W.  Hotaling,  vice-president;  E.  F.  Grow,  treasurer. 

DENVER,  COL. — The  Denver  City  Railway  Company  has  declared  the 
usual  quarterly  dividend  of  1  per  cent,  payable  Aug.  16  to  stock  of  record 
Aug.  6. 

CHICAGO,  ILL. — The  Chicago  &  Desplaines  Valley  Electric  Railway  has 
executed  a  mortgage  to  the  Illinois  Trust  &  Savings  Bank  as  trustee  to 
secure  an  issue  of  $1,000,000  5  per  cent  thirty-year  bonds.  It  is  understood  that 
the  bonds  secured  by  the  new  mortgage  will  be  deposited  as  collateral  to  the 
bonds  of  the  Chicago  &  Joliet  Electric  Railway.  The  Chicago  &  Desplaines 
Valley  Electric  Railway  is  controlled  by  the  American  Railways  Company,  of 
Philadelphia. 

CHICAGO,  ILL.— The  Tribune  says:  "An  increase  of  $3,000,000  will  be 
placed  upon  the  personal  property  assessment  of  the  Union  and  Consolidated 
Traction  companies  by  the  Board  of  Review.  Another  increase  of  $3,000,000 
will  be  made  in  the  assessment  of  the  Chicago  City  Railway  Company. 
These  are  two  items  in  a  $30,000,000  increase  in  personal  property  valuations 
over  last  year.  The  increase  on  the  City  Railway  assessment  will  be  placed 
on  a  present  assessment  of  $5,000,000,  raising  it  to  $8,000,000.  For  the  pur- 
poses of  the  reviewers  the  Union  Traction  Company  and  the  Consolidated 
Traction  Company  have  been  considered  together,  and  the  increase  of 
$3,000,000  will  swell  the  assessment  lo  $11,.500,000." 


CHICAGO,  ILL.— A  despatch  to  the  New  York  Times,  dated  July  22, 
says:  "The  Chicago  Union  Traction  Company  will  hold  its  annual  meeting 
to-morrow.  Last  year  the  company  placed  $4,000  to  the  surplus  account 
after  paying  $150,000  in  dividends.  This  year  the  dividends  have  been  passed. 
There  will  be  none  vintil  the  franchise  question  is  settled.  Shareholders 
will  be  informed  that  the  completion  of  the  Northwestern  Elevated  Road 
and  the  opening  of  all  stations  on  its  line  has  taken  many  thousands  ol 
passengers  from  surface  lines;  that  the  Consolidated  Traction  Company  pur- 
chased from  C.  T.  Yerkes  has  added  to  their  losses,  and  that  the  surplus 
has  been  drawn  upon  to  make  good  the  fixed  charges  of  the  company.  All 
this  they  expect,  and  should  the  showing  be  more  favorable  than  is  outlined 
here  they  will  be  glad  of  it.  So  far  as  known  there  will  be  no  changes  in  the 
official  roster  of  the  company." 


CHICAGO,  ILL. — The  annual  report  of  the  Chicago  Union  Traction  Com- 
pany, as  made  public  at  the  annual  meeting  of  the  company,  held  July  23, 
shows : 


Year  ending  June  30 
Operating  expenses   

1901 

  3,942,194 

1900 
$7,477,398 
3,761,797 

Other  income   

  $3,346,945 

  869,670 

$3,715,601 

868,350 

Fixed  charges   

  4,058,040 

$4,583,951 
3.979,876 

  $158,575 

  150,000 

$604,075 
600,000 

Surplus   

  $8,575 

$4,075 

LOUISVILLE,  KY.— The  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway  Company  has  completed  arrangements,  so  it  is  said,  with  Eastern  and 
Western  capitalists  to  issue  $18,000,000  of  forty-year,  5  per  cent  gold  bonds  for 
the  purpose  of  providing  funds  for  the  payment  of  the  construction  of  its 
extensive  system  of  suburban  lines  now  under  construction. 

HAGERSTOWN,  MD. — The  Hagerstown  Railway  Company,  or  parties  in- 
terested in  it,  has  acquired  a  majority  of  the  stock  of  the  Myersville  & 
Catoctin  Electric  Railway  Company.  When  the  extension  from  Hagerstown 
to  Myersville  is  completed  there  will  be  a  through  electric  railway  from 
Frederick  to  Hagerstown,  making  the  distance  betwen  the  two  cities  little 
over  half  what  it  is  by  the  two  steam  roads  which  now  connect  the  cities. 

MINNEAPOLIS,  MINN.— The  directors  of  the  Twin  City  Rapid  Transit 
Company  have  placed  the  common  stock  on  a  4  per  cent  dividend  basis, 
having  declared  a  semi-annual  dividend  of  2  per  cent  on  the  common  stock 
out  of  the  earnings  for  the  six  months  ending  June  30,  1901.  After  the  pay- 
ment of  the  dividend  there  was  left  a  surplus  of  $34,475  for  the  six  months 
ended  June  30,  which  compares  with  a  surplus  of  $30,436  after  1%  per  cent  was 
paid  on  the  common  stock  for  the  corresponding  period  in  1900.  It  is 
estimated  that  the  earnings  for  the  year  ending  Dec.  31,  1901,  will  show  some- 
thing like  6  per  cent  earned  on  the  common  stock. 

BROOKLYN,  N.  Y.— The  Coney  Island  &  Brooklyn  Railroad  Company 
has  declared  a  quarterly  dividend  of  2%  per  cent,  payable  Aug.  1. 

ROCHESTER,  N.  Y.— The  Buffalo,  Niagara  Falls  &  Rochester  Railway 
Company  has  filed  a  mortgage  for  $3,500,000.  The  money  will  be  used  for  the 
construction  of  its  proposed  road  to  connect  Buffalo,  Rochester  &  Niagara 
Falls  Electric  Railway. 

PORT  JERVIS,  N.  Y.— The  Consolidated  Port  Jervis  Electric  Street  Rail- 
road, Port  Jervis  Electric  Light  &  Power  Company  and  Port  Jems  Gas 
Company  have  purchased  the  property  of  the  Deer  Park  Electric  Light  Com- 
pany, which  has  a  three-year  contract  for  lighting  the  streets  of  this  A'illage. 
The  title  of  the  new  combination  is  the  Port  Jervis  Electric  Light,  Power  & 
Gas  Company.  Ralph  H.  Beach,  New  York,  representative  of  the  General 
Electric  Company,  is  president  of  the  comppny;  Charles  R.  Horn,  of  New 
York,  secretary  and  treasurer,  and  E.  S.  Weaver,  of  Catasauqua,  Pa.,  general 
manager. 

BROOKLYN,  N.  Y. — Opinions  vary  as  to  the  showing  made  by  the  Brook- 
lyn Rapid  Transit  for  the  year  ending  June  .30,  1901,  and  the  official  report 


is  anxiously  awaited.  The  Wall  Street  Journal  recently  said:  The  following 
figures  are  believed  to  approximate  the  results  of  the  annual  report  of 
Brooklyn  Rapid  Transit  for  the  year  ended  June  30,  1901: 

Gross  earnings  from  operation  $11,717,191 

(Jperating  expenses    7,381,830 


Net  earnings    $4,335,661 

Gross  charges,  approximately   4.000,000 


Surplus  from  traffic   $335,661 

(Jther  income,  estimated   450,000 


Net  income   $785,661 


CLEVELAND,  OHIO.— The  announcement  was  made  here  July  23  that 
the  Cleveland  City  Railway  Company  had  passed  into  the  control  of  the 
Everett-Moore  syndicate,  and  that  formal  announcement  of  the  purchase  of 
the  property  would  be  made  within  a  few  days.  It  is  said  that  the  deal  was 
effected  through  the  purchase  of  a  majority  of  the  stock  at  a  price  said  to 
have  been  above  par. 

TIFFIN,  OHIO.— The  Electric  Railway  &  Power  Company  has  made  applica- 
tion to  the  County  Commissioners  of  Sandusky  County  for  a  franchise  on  the 
Tiffin  and  Fremont  State  road  from  the  south  line  of  Sandusky  County  to  the 
south  line  of  Fremont,  on  Buckland  Avenue.  The  franchise  states  that  work 
shall  begin  at  once  and  the  line  shall  be  in  operation  by  Oct.  1,  1902.  The 
tracks  are  to  be  laid  on  the  east  side  of  the  road,  and  the  west  rail  must 
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be  at  least  15  ft.  from  the  center.  The  grant  asked  for  is  for  a  period  of 
twenty-five  years. 

COLUMBUS,  OHIO.— The  Columbus  Railway  Company  has  declared  the 
regular  quarterly  dividend  of  IVi  per  cent  on  its  preferred  stock,  payable 
Aug.  1. 

CLEVELAND,  OHIO.— M.  J.  Mandelbaum  &  Company  have  completed 
the  purchase  of  the  property  of  the  Hamilton  &  Lindenwald  Electric  Transit 
Company,  consisting  of  9  miles  of  lines  in  Hamilton  and  connecting  with 
Lindenwald.  This  gives  the  Southern  Ohio  Traction  Company,  which  is 
controlled  by  the  same  interests,  a  line  through  Hamilton.  The  company 
has  been  reorganized  by  the  election  of  new  officers  as  follows:  W.  C. 
Shepard,  president;  H.  C.  Lang,  secretary  and  treasurer;  F.  J.  J.  Sloat, 
general  manager.  The  above,  with  A.  E.  Feith,  of  Cleveland,  constitute  the 
board  of  directors.  The  new  owners  will  spend  $50,000  in  improvements  at 
once.  The  present  power  house  will  be  abandoned  and  the  road  will  be 
operated  in  connection  with  the  Southern  Ohio  Traction  Company.  It  is 
stated  that  the  amount  paid  for  the  property  was  $225,000. 

CLEVELAND,  OHIO. — Detroit  papers  during  the  past  few  days  printed 
the  statement  that  the  lines  of  the  Saginaw  Suburban  Railway  Company  and 
the  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway  have  passed  into  the 
hands  of  the  Everett-Moore  syndicate,  thus  making  a  through  line  from 
Detroit  to  Bay  City.  Representatives  of  Messrs.  Everett  and  Moore  say  the 
report  is  incorrect. 

CINCINNATI,  OHIO.— President  James  C.  Ernst,  of  the  Cincinnati, 
Newport  &  Covington  lines,  emphatically  denies  the  report  that  negotiations 
have  been  renewed  for  the  sale  of  the  road  to  the  Cincinnati  Traction  Com- 
pany. 

HARRISBURG,  PA.— At  the  annual  meeting  of  the  stockholders  of  the 
Harrisburg  Traction  Company,  held  July  16,  the  capital  stock  of  the  company 
was  increased  from  $2,000,000  to  $2,500,000,  for  the  purpose  of  making  exten- 
sions and  improvements.  The  old  board  of  directors  was  re-elected,  and 
President  Edward  Bailey  and  Secretary  W.  J.  Calder  will  be  re-elected  when 
the  directors  meet.  The  annual  report  of  the  company  gave  the  following 
figures:  Gross  operating  receipts,  $357,709.40;  operating  expenses,  $11)3,124.15; 
net  earnings,  $194,585.25;  fixed  charges,  $64,042.83;  surplus  earnings.  $130,- 
542.42.  The  company  carried  8,795,315  passengers  during  the  year  without  a 
fatal  accident. 

PITTSBURGH,  PA. — The  Philadelphia  Company  reports  earnings  as  fol- 
lows : 

June  1901  1900 

Gross  earnings  from  operation   $182,384  ?154,262 

Operating  expenses  and  taxes   137,811  126,938 

Net  earnings  from  operation   $44,573  $27,324 

Other  income    5,993  3,796 

Total  earnings-  and  other  income   $50,566  $31,120 

Deductions  from   income,   including  rentals  of  leased 

gas  Hues,  etc   10,815  8,961 

Total  income    $39,750  $22,150 

Interest  on  funded  debt  and  dividends  on  preferred 

stock    34,375  33,854 

Net  income  of  company — surplus    $5,375   

Deficit    $11,697 

Six  months  ending  June  30                                                 1901  1900 

Gross  receipts  from  operation  $1,718,859  $1,440,463 

Operating  expenses  and  taxes                                            799,948  604,632 

Net  earnings  from  operation   $918,911  $835,830 

Other  income    260,365  226,475 

Total  earnings  and  other  income  $1,179,277  .$1,062,305 

Deductions  from  income,  including  rentals  on  leased  gas 

lines,  etc   206,597  196,597 

Total  income    $972,679  $865,707 

Interest  on  funded  debt  and  dividends  on  preferred 

stock    206,208  203,083 

Net  income  of  company— surplus   $766,470  $662,624 

PHILADELPHIA,  PA.— There  has  recently  been  talk  of  a  resumption  of 
the  negotiations  for  the  consolidation  of  the  Electric  Company  of  America  and 
the  American  Railways  Company,  but  by  the  higher  authorities  the  general 
belief  is  that  the  matter  will  not  be  taken  up  in  any  form. 

PHILADELPHIA,  PA.— The  Philadelphia  News  Bureau  says:  "The  fiscal 
year  of  the  Railways  Company  General  ended  June  30,  being  the  first  under 
the  new  management.  No  statement  has  yet  been  given  out  for  the  twelve 
months'  period,  but  we  are  informed  that  earnings  were  something  over  6 
per  cent.  The  directors  held  a  meeting  this  week,  at  which  the  future  of  the 
company  was  discussed.  While  the  amount  of  the  earnings  would  permit 
the  payment  of  a  dividend,  the  decision  was  against  such  action  at  this 
time.  The  stock  ($5  full  paid),  which  had  been  dormant  for  some  time 
previous  to  last  week,  has  since  then  been  traded  in  to  some  extent,  and  the 
price  moved  up  from  2  to  2%  this  week.  The  official  figures  for  the  first 
six  months  showed  the  aggregate  net  income  of  all  the  properties  owned  to  be 
$49,950,  and  at  that  rate  the  year's  exhibit  should  show  nearly  $100,000,  an 
amount  over  6%  per  cent  on  the  $1,500,000  Railways  Company  General  stock. 
However,  the  net  income  of  the  companies  owned  and  operated  does  not 
represent  the  amount  applicable  to  the  Railways  Company  General  stock  as 
the  income  of  the  latter  is  made  of  up  dividends  and  interest  on  stocks  and 
bonds  in  its  treasury.   The  income  from  the  bonds  held  amounts  to  $66,250. 


The  par  value  of  the  stocks  owned  is  $1,055,750,  and  it  would  require  only  2 
pS-  cent  in  dividends  on  these  stocks  to  bring  in  enough  with  the  $66,250  in- 
terest to  make  over  5%  per  cent  on  the  Railways  Company  General  $1,500,000 
stock.  But  the  several  properties  are  being  improved,  and  extensions  being 
made  to  some  of  the  systems,  which  are  to  be  paid  for  out  of  the  earnings  of 
the  respective  sub-companies  before  dividends  are  declared  by  the  com- 
panies." 

Tables  of  Recent  Traction  Earningfs 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 

Cincinnati,  Newport  & 
Covington  Ry.  Co  

Cleveland  El.  Ry.  Co. . . . 

Cleveland,  Painesville  & 
Eastern  

Consolidated  Tr.  (Pitts- 
burgh)   

Denver  City  Tramway. . . 

Detroit  United  Ry  

Diiliith  Superior  Tr  

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Pittsburgh  Consol.  Tr. . . 

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. . . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr.Co.(Pittsburgh) 


Latrst  Gross  Earnings 


Week 

or 
Month 


June 
June 
May 
June 

June 
June 

Apr. 

Apr. 
June 
June 
May 

May 
May 
May 
June 
June 
Apr. 
June 
June 
May 
June 
June 
May 
May 
June 
Mar. 


1901 


$79-736 
21,154 

1-075,576 
17-253 

72,201 
72,201 


238,706 
134-738 
250,668 
37-205 

4-508 
283,403 
10,003 
180,371 
58,191 
3-749 
265,824 

23,277 
80,401 
59,928 
29-905 
51,958 
251,946 
125,831 
157,792 


1900 


$73,299 
17,201 

1-086.840 
13-849 

73-965 
173,820 

8,966 

234,247 
114,868 
220,584 


4,146 
203,389 

7,345 
i68,2  4 
47,566 

3.505 
247,989 
19,016 

75,749 
52,873 
25,818 
46,645 
224,927 
119,148 
148,009 


Latest 
Nft  Earnings 


1901 


11-434 
360,415 
11-057 

42,452 
91,298 

4,249 

111,954 
59.843 
116,764 


1-935 
120,993 

3,185 


26,069 
1,741 

147-337 
8,234 
32,9  o 
30,266 
14,741 
22,976 

137,605 
27,306 
70,741 


1900 


7,960 
428,742 
9-385 

42,700 
80,964 

3-163 

119,566 
49,941 
98,109 


87,9-53 
674 


16,494 
1,100 
133,518 
9,877 
26,011 
21,823 

11,747 
21,144 
119,694 
25,127 
65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co. . . 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Montreal  Street  Ry. 

Northern  Ohio  Tr. . 

Olean  St.  Ry.  Co.... 

Pittsb'gh  Cons.  Tr.. 

Richmond  Trac. Co. 

Rochester  Ry  

Scranton  Ry.  Co . . . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(Pitts 
burgh)  , 


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


June  30 
June  30 
May  31 

June  30 


ajune30 
June  30 

Apr.  30 

June  30 
ajune  30 


May  31 
May  31 
May  31 
June  30 

a  Apr.  30 
Apr.  30 

<^June  30 

cjune  30 
May  31 
May  31 

ajune  30 
May  31 
May  31 

June  30 

Mar  31 


1901 


$844,297 
190,910 
10920 174 

152,959 

384,638 
2,149,999 

119,666 

1,395,179 
1,263,546 


115, 
1349 
162, 

43, 

768, 
152, 
898, 

554, 
142, 

564, 
1,178 


895 
332 
834 
214 

251 
019 

913 
051 
156 
09? 
956 
347 
258 


1,340,356 


1,434,145  1,321,158 


1900 


$778,042 
176,210 
10646589 

117,966 


369,938 
1,649,304 

102.359 

1,262,915 
1.150,728 


47,026 
,331,632 

60, 1 94 
,256,116 


39,322 
73^,948 
143,217 
835,543 
548,044 
126,640 

504,191 
,086,395 


Net  from  July  1  to 
Latest  Date 


1901 


86,835 
3,682,280 

84,632 


223,546 


61,454 

647,964 
569,035 


20,247 
1,303,216 
45,192 


58,217 

21,735 
403,567 

58,379 
337,248 
233,677 

55,937 
254,458 
614,594 

186,131 
634,423 


1900 


77,151 
3,311,243 

66,558 


220,145 
637,321 

50,781 

497-233 
493,249 


21,063 

1,085,748 
tdf.  6,673 


18,475 
379-447 

65,630 
328,021 
249,802 

56,018 
211,962 
548,433 


604,154 


*  Nine  months.      t  Caused  by  strike  of  employees.       a  From  Jan.  1. 
3  Three  months.  c  Nine  months. 
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MOBILE,  ALA.— The  Mobile  Light  &  Railroad  Company  has  decided  to 
make  some  important  changes  at  Monroe  Park.  The  grounds  are  to  be  re- 
modeled and  a  spacious  dancing  pavilion  is  to  be  erected. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany is  reported  to  have  contracted  with  the  St.  Louis  Car  Company  for  $130,- 
000  worth  of  rolling  stock,  the  same  to  be  delivered  by  October  1. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  completed  plans  for  the  erection  of  a  new  and  modern  car  house  to 
replace  the  one  burned  several  months  ago.  The  house  will  be  located  at  the 
corner  of  Avenue  F  and  Twenty-Second  Street,  and  the  plans  call  for  a 
structure  of  brick,  cement  and  steel.  Its  size  will  be  250  ft.  front  and  190  ft. 
length.    The  capacity  of  the  building  will  be  about  one  hundred  cars. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany will  commence,  according  to  Mr.  Jemison,  the  president,  to  equip  the  6 
miles  of  steam  line  between  Biimingham  and  Bessemer  with  electricity  within 
thirty  days.  When  this  is  done  a  schedule  of  forty-five  minutes  between  the 
two  points,  12  miles,  will  be  established.  The  $1,000,000  set  aside  for  im- 
provements has  also  begun  to  be  used.  Twenty  cars  of  new  BO-lb.  rail  are 
being  laid,  and  the  entire  system  will  be  put  in  first-class  order. 

LOS  ANGELES,  CAL. — There  is  much  speculation  here  in  regard  to  the 
move  of  the  owners  of  the  San  Gabriel  Valley  Transit  Company  in  placing 
that  road,  which  had  virtually  been  abandoned,  in  operation  again.  Rumor 
says  that  the  line  is  to  be  equipped  with  electricity;  that  it  is  to  act  as  in  out- 
let for  the  interurban  electric  railways,  and,  again,  that  the  owners  now  fully 
appreciate  for  the  first  time  the  value  of  the  franchise  they  hold.  The  grant 
of  the  company  says  that  the  franchise  is  to  be  declared  void  if  the  line  is 
not  operated  regularly,  but  the  franchise  has  never  legally  been  declared  void. 
The  San  Gabriel  Valley  Rapid  Transit  Railway  was  built  in  18S8  by  local  capital- 
ists, prominent  among  whom  were  W.  G.  Kerckoff,  F.  Q.  Story  and  the  late  E.  F. 
Spence.  The  line  originally  was  narrow  gage,  and  extended  to  Arcadia  and 
Monrovia.  The  builders,  finding  the  narrow  gage  impracticable,  changed  the 
property  to  standard  gage  before  they  sold  out.  The  Southern  Pacific,  the 
owner,  still  utilizes  that  part  of  the  Rapid  Transit  lying  between  Shorb  and 
Monrovia. 

BRIDGEPORT,  CONN.— The  Connecticut  Railway  &  Lighting  Company  has 
made  application  to  Judge  Roraback  of  the  Superior  Court  for  permission  to 
extend  its  lines  to  Watertown.  The  proposed  extension  of  the  Connecticut 
Railway  &  Lighting  Company  will  parallel  the  tracks  of  the  Watertown  branch 
of  the  New  York,  New  Haven  &  Hartford  Railroad,  and  the  company  must 
secure  the  consent  of  a  Superior  Court  judge  before  the  extension  can  be  made. 
At  the  present  time  the  New  York,  New  Haven  &  Hartford  Railroad  runs  ten 
trains  a  day  each  way,  and  a  lively  session  is  expected  July  23,  when  the  appli- 
cation is  heard. 

SOUTHINGTON,  CONN.— The  Connecticut  Railway  &  Lighting  Company 
has  abandoned  the  proposed  line  to  Waterbury  from  Queen  Street.  The  route 
over  which  the  company  will  build  is  from  Waterbury  to  Cheshire,  where  it 
will  branch  off,  one  line  going  to  Mt.  Carmel,  to  connect  with  the  New 
Haven  cars,  and  the  other  to  Milldale,  to  connect  with  the  lines  of  the 
Meriden,  South  ington  &  Compounce  Tramway  Company. 

HARTFORD,  CONN.— The  Hartford  &  Springfield  Street  Railway  Com- 
pany has  been  organized  to  construct  an  electric  railway  to  connect  Hartford 
and  Springfield.  The  new  road  will  be  25  miles  in  length,  and  will  enter 
Springfield  over  the  tracks  of  the  Springfield  Street  Railway  Company,  and 
enter  Hartford  over  the  tracks  of  the  Hartford  Street  Railway  Company, 
advantageous  arrangements  having  been  made  to  effect  such  entrance.  The 
capitalization  of  the  new  company  will  be  $375,000  5  per  cent,  twenty-year 
bonds  and  $375,000  stock.  All  the  securities  have  been  placed.  Messrs. 
Tucker,  Anthony  &  Company  are  largely  interested. 

ATLANTA,  GA, — The  Atlanta  Railway  &  Power  Company  has  taken  out  a 
building  permit  for  the  erection  of  its  new  car  house  on  Edgewood  Avenue, 
near  Piedmont.  The  building  will  be  a  one-story  brick  structure,  and  will 
cost  $14,000. 

ATLANTA,  GA. — At  a  recent  meeting  of  the  board  of  directors  of  the  Inter- 
state Fair  Association,  a  grant  was  given  the  Atlanta  Rapid  Transit  Company 
to  construct  a  line  through  Exposition  Park,  from  the  Piedmont  Avenue 
entrance  up  through  the  park  back  of  the  auditorium  and  around  the  northern 
portion  of  the  race  track  to  the  coliseum.  The  new  line  running  into  the 
park  will  offer  additional  facilities  to  and  from  the  city,  and  will  make  the 
park  more  accessible  than  ever  before. 

MOLINE,  ILL.— The  Moline,  East  Moline  &  Watertown  Street  Railway 
Company,  which  proposes  to  construct  an  electric  railway  to  connect  Moline, 
East  Moline  and  Watertown,  has  perfected  its  organization,  and  elected  the 
following  officers:  C.  li.  Deere,  of  Moline,  president;  Upshaw  P.  Hord,  of 
Aurora,  vice-president;  Frederick  W.  Rank,  of  Moline,  secretary;  Lyle  D. 
Taylor,  of  Chicago,  treasurer;  C.  H.  Deere,  L.  D.  Taylor,  F.  W.  Rank,  U.  P. 
Hord,  Frank  Y.  Keator,  directors. 

DANVILLE,  IND. — Plans  for  constructing  the  interurban  electric  railway 
from  Danville  to  Indianapolis  are  progressing  rapidly.  A  company,  headed 
by  Henry  Leasuu,  of  Cincinnati,  has  been  incorporated  under  the  name  of  the 
Indianapolis,  Danville  &  Western  Traction  Company.  Contracts  for  private 
right  of  way  are  being  signed,  and  work  is  to  commence  soon. 

KNIGHTSTOWN,  IND.— A.  D.  Ogburn  and  L.  P.  Newby  are  interested  in 
a  plan  to  construct  an  electric  railway  from  Knightstown  to  New  Castle,  to 
connect  with  the  proposed  electric  railway  from  Indianapolis  to  Richmond. 
It  is  reported  that  the  promoters  contemplate  employing  the  storage  battery 
system. 


MARION,  IND. — The  City  Council  has  granted  the  Cincinnati,  Richmond 
&  Muncie  Railway  Company  a  franchise  for  the  construction  and  operation  of 
an  electric  railway  through  Muncie.  When  the  proposition  to  vote  a  subsidy 
toward  this  line  was  defeated  last  spring, '  the  company  announced  that  it 
would  go  around  Marion.  The  company  has,  however,  reconsidered  its  action, 
and  Marion  will  be  one  of  the  principal  points  on  the  line. 

PERU,  IND. — Preliminary  steps  have  been  taken  by  business  men  of  this 
city  toward  the  building  of  an  electric  railway  to  Gilead  and  other  small  towns 
in  the  northern  part  of  the  county. 

DUNKIRK,  IND.— The  vote  to  grant  a  subsidy  to  the  Ohio  &  Indiana  Trac- 
tion Company,  in  Penn,  Knox  and  Richland  townships  has  been  passed,  thus 
practically  assuring  the  road  to  Dunkirk. 

VALPARAISO,  IND. — Parker  &  Company,  Indianapolis  bankers,  have  se- 
cured control  of  an  electric  railway  franchise,  voted  here  to  Grant  Mitchener, 
of  Indianapolis,  last  fall,  and  have  announced  that  they  will  build  Ihe  road 
through  the  county  and  establish  a  summer  resort  on  Lake  Michigan  Beach, 
near  Chesterton. 

WATERLOO,  lA. — It  has  finally  been  decided  to  construct  an  electric  rail- 
way between  Waterloo  and  Denver,  a  small  inland  town.  The  line  will  be 
about  13  miles  in  length,  and  will  touch  a  rich  farming  section  now  v.'ithout 
railroad  connections.  Samuel  Kern,  of  Charles  City,  has  the  contract  for 
grading.  The  route  has  been  surveyed,  and  everything  is  in.  readiness  for 
immediate  construction.  Of  the  13  miles  of  road,  10  miles  will  lie  in  one 
straight  line  due  north  and  south,  and  the  grades  will  be  comparatively  light. 
The  track  will  be  laid  with  60-lb.  rails,  on  heavy  ties,  with  2  ft.  of  gravel 
ballast.  The  estimated  cost  of  construction  and  equipment  is  $190,000.  The 
line  will  be  operated  in  connection  with  the  Waterloo  &  Cedar  Falls  Rapid 
Transit  Company's  line.  The  company  intends  to  institute  a  regular  two- 
hour  service  between  the  two  cities,  and  for  this  service  it  is  having  built  a 
number  of  combination  passenger,  baggage  and  express  cars. 

DES  MOINES,  lA. — The  Des  Moines  City  Railway  Company  is  rushing  the 
work  of  constructing  the  extension  of  the  Walker  Street  line  to  Grandview 
Park.  The  grading  has  been  nearly  all  completed,  and  the  laying  of  the  rails 
is  progressing  rapidly.  The  company  expects  to  have  the  line  completed  and 
ready  for  operation  by  Aug.  15. 

DES  MOINES,  lA.— Nearly  all  of  the  right  of  way  for  the  electric  railway 
between  Des  Moines  and  Nevada,  la.,  which  is  being  constructed  by  the  Des 
Moines,  Eldora  &  Northern  Railway  Company,  has  been  contracted  for.  The 
work  of  grading  will  commence  at  once.  It  is  the  desire  of  the  company  to 
complete  this  portion  of  the  line  as  soon  as  possible. 

NEW  ORLEANS,  LA. — The  plans  for  the  construction  of  the  proposed  elec- 
tric railway  between  New  Orleans  and  Lake  Poutchartrain  are  rapidly  being 
perfected,  and  the  promoters  have  organized  a  company  to  btiild  the  line.  The 
capital  stock  of  the  company  is  $350,000.  A.  H.  Prentzel  ■  is  president  of  the 
company,  and  George  S.  Kausler,  vice-president. 

AUGUSTA,  MAINE.— At  the  annual  meeting  of  the  Augusta,  Hallowell  & 
Gardiner  Street  Railway  Company,  the  following  directors  were  elected:  John 
F.  Hill,  J.  Manchester  Haines,  George  E.  Macomber,  Thomas  J.  Lynch, 
George  A.  Cony  and  Henry  G.  Staples,  of  Augusta,  and  Fred  S.  Thorne,  of 
Gardiner.  J.  Manchester  Haines  was  elected  president  of  the  company,  and 
George  E.  Macomber,  treasurer. 

WESTMINSTER,  MD.— The  Baltimore,  Westminster  &  Gettysburg  Electric 
Railway  Company  has  seciired  franchises  in  New  Oxford,  East  Berlin  and 
Abbottstown.  The  right  of  way  from  Gettysburg  to  the  Maryland  line  has 
been  secured,  except  about  200  ft.  on  the  pike  at  Littlestown. 

HAGERSTOWN,  MD.— The  Hagerstown  &  Boonsboro  Railway  Company 
has  incorporated  to  build  an  electric  railway  to  Boonsboro  from  Funkstown, 
9V2  miles.  The  capital  stock  of  the  company  is  $120,000,  and  the  incorporators 
are:  Christian  W.  Lynch,  William  Jennings,  J.  Clarence  Lane,  Henry  H. 
Keedy,  Jr.,  and  J.  Irvin  Bitner. 

SPRINGFIELD,  MASS.— Frederick  T.  Ley  &  Company,  of  Springfield,  who 
did  the  preliminary  work  for  the  Berkshire  Railway  Company,  has  been 
awarded  the  contract  for  the  construction  of  that  company's  lines  from 
Cheshire  to  Great  Barrington,  a  distance  of  42  miles.  The  contract  price  is 
said  to  be  $600,000. 

WESTBORO,  MASS.— The  Westboro  &  Hopkinton  Street  Railway  was 
granted  a  charter  July  22.  This  line  will  form  a  link  in  present  chain  of 
electric  roads  between  Boston  and  Worcester,  and  considerably  shortens  the 
distance.  A  continuous  line  under  single  ownership  is  also  thus  established 
for  about  27  miles,  between  Needham  and  Westboro.  The  route  thus  formed, 
while  more  direct  than  existing  lines,  is  still  somewhat  longer  than  that 
planned  by  the  Boston  &  Worcester  Street  Railway  Company,  which  has  now 
secured  franchises  over  two-thirds  of  its  total  run,  and  hopes  to  be  running 
in  a  year  or  so. 

STOW,  MASS.— The  Concord,  Maynard  &  Hudson  Street  Railway  Com- 
pany has  received  a  location  in  Stow.  The  road  will  be  rapidly  pushed  to 
completion. 

WESTFIELD,  MASS.— The  Westfield  Valley  Electric  Railway  Association 
has  been  formed  in  the  interests  of  a  new  electric  railway  up  the  Westfield 
River  Valley.  The  officers  of  the  association  are:  FI.  J.  Stratton,  of  Hol- 
yoke,  president;  R.  J.  Morrissey,  of  Westfield,  A.  L.  Quance,  of  Russell,  H. 
E.  Stanton,  of  Huntington,  E.  W.  Boise,  of  Blandford,  J.  C.  Cooper,  of 
Chester,  and  C.  F.  Burr,  of  Worthington,  vice-presidents;  J.  H.  Dickinson,  of 
Huntington,  secretary  and  treasurer;  F.  C.  Patterson,  of  Huntington,  E.  D. 
Parks,  of  Russel,  J.  E.  Cooney,  of  Blandford,  F.  B.  Mason,  of  Chester,  John 
E.  Witherell,  of  South  Worthington,  Albert  Rothery,  of  Westfield,  executive 
committee.  The  Westfield  Board  of  Trade  heartily  indorse  the  efforts  being 
made  for  the  construction  of  the  electric  railway. 
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NORTH  ANDOVER,  MASS.— The  Railroad  Commissioners  have  dis- 
missed the  petition  of  the  Selectmen  of  North  Andover  for  a  relocation  of  the 
Lowell,  Lawrence  &  Haverhill  Street  Railway  in  North  Andover,  near  the 
Boston  &  Maine. 

AMESBURY,  MASS.— Soule  &  Dillingham,  of  Boston,  have  begun  work 
on  the  extension  of  the  Amesbury  &  Hampton  Street  Railway  Company  from 
"the  Seabrook  main  road  line  through  South  Seabrook  to  the  beach,  and  run- 
ning to  the  beach  and  across  Hampton  River,  making  connections  with  the 
electric  railway  in  Lovell. 

LEICESTER,  MASS.— The  Auburn  Street  Railway  Company  has  with- 
drawn its  application  for  a  franchise  through  Leicester,  in  favor  of  the  Roch- 
dale &  Charlton  Depot  Street  Railway  Company. 

MILFORD,  MASS.— The  Milford,  Woonsocket  &  Attleboro  Street  Railway 
Company  will  use  the  North  Attleboro  branch  of  the  New  York,  New  Haven 
&  Hartford  Railroad,  in  order  to  enter  Attleboro  from  Plainville.  This 
branch  will  be  soon  abandoned  by  the  New  Haven  road.  The  Milford,  Woon- 
socket &  Attleboro  Street  Railway  Company  will  operate  electric  cars  on  this 
branch,  which  will  give  a  direct  line  from  Attleboro  to  Woonsocket. 

WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany will  enlarge  its  power  station  on  Sutton  Lane,  Worcester.  Another  en- 
gine and  generator  and  new  boilers  agregating  1800  hp  will  be  added.  The 
power  station  at  Leominster  will  be  maintained  permanently,  and  probably 
additional  water  power  will  be  acquired  to  add  to  its  capacity.  It  is  said  that 
the  company  contemplates  shutting  down  the  power  stations  at  Berlin  and 
Fitchburg.  It  is  not  decided  what  will  be  done  with  the  station  at  North- 
boro,  but  it  is  likely  to  be  abandoned.  The  Sutton  Lane  station  will  become 
the  main  plant,  and  practically  all  the  power  will,  in  the  future,  be  supplied 
from  that  plant. 

STANDISH,  MICH.— S.  E.  Hayes,  of  Standish,  is  interested  in  a  plan  to 
construct  an  electric  railway  from  Standisli  through  Turner,  Maple  Ridge  and 
other  northern  towns. 

MINNEAPOLIS,  MINN.— President  Lowry  and  General  Manager  Held,  of 
the  Twin  City  Rapid  Transit  Company,  recently  inspected  the  district  about 
White  Bear  Lake,  and  as  a  result  of  this  inspection,  it  has  been  decided  to  ne.xt 
year  extend  the  White  Bear-Stillwater  line  from  Mahtowedi,  on  White  Bear 
Lake,  to  White  Bear,  a  distance  of  5  miles. 

KANSAS  CITY,  MO.— The  Metropolitan  Street  Railway  Company  is  con- 
structing a  mile  of  double  track  on  its  suburban  line  to  Independence,  Mo. 

PATERSON,  N.  J. — Arrangements  are  being  made  to  extend  the  lines  of 
the  Jersey  City,  Hoboken  &  Paterson  Street  Railway  Company  from  Paterson 
to  Nortii  Paterson,  with  the  ultimate  intention  of  extending  the  lines  to  Ridge- 
wood,  Bergen  County.    Consents  of  property  owners  are  now  being  obtained. 

ELIZABETH,  N.  J. — The  Springfield  Township  Committee  has  granted  a 
year's  extension  of  time  from  July  1  last  to  the  Eliz.abeth,  Plainfield  &  Central 
Jersey  Street  Railway  Company,  which  is  the  successor  of  the  Elizabeth  & 
Westfield  Company,  in  which  to  construct  an  .electric  railway  line  from  West- 
field  to  Springfield.  The  original  franchise  at  Springfield  was  obtained  in 
July,  1899,  one  year  being  given  in  which  to  complete  the  construction  of  the 
line. 

UTICA,  N.  y. — Surveys  are  now  being  made  for  the  extension  of  the  Utica 
Belt  Line  Street  Railroad  from  Hartford  to  Clinton,  and  the  construction  of 
the  line  will  Be  begun  so  that  it  can  be  completed  this  year.  The  route,  for 
the  most  part,  is  a  private  one. 

ALBANY,  N.  Y. — Stone  &  Webster,  of  Boston,  have  received  a  proposition 
from  the  promoters  of  the  Albany  &  Schoharie  Valley  Electric  Railway,  but 
they  have  not  gone  over  the  ground,  and  do  not  at  present  know  whether 
they  shall  be  able  to  do  so  or  not. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Railroad  Company  has 
purchased  the  property  necessary  for  the  construction  of  the  incline  from 
Jamaica  Avenue  to  the  terminus  of  the  Brooklyn  Elevated  Railroad  at  Crescent 
Street,  in  East  New  York.  The  construction  of  an  incline  at  this  point  is 
hailed  with  delight  by  the  residents  of  Jamaica  and  East  New  York,  as  it 
will  give  them  increased  facilities. 

ROCHESTER,  N.  Y. — The  Monroe  County  Electric  Belt  Line  Company  was 
incorporated  July  18,  with  a  capital  of  J250,000,  to  construct  an  electric  rail- 
way 20  miles  long  in  and  through  the  towns  of  Brighton,  Penfield,  Herinton 
and  Pittsford.  and  in  the  villages  of  Brighton,  Penfield,  Fairport,  Despatch 
and  Pittsford.  The  directors  of  the  company  are:  George  W.  Aldridge,  Mer- 
ton  E.  Lewis,  Percy  L.  McPhail,  Ira  M.  Luddington,  of  Rochester;  Andrew 
H.  Bacon,  of  Penfield;  William  A.  Parce  and  D.  C.  Becker,  of  Fairport;  W. 
H.  Rowerdink,  of  Brighton,  and  Fred  W.  Guernsey,  of  Pittsford.  The  ,  com- 
pany has  practically  perfected  its  plans  for  the  construction  of  the  line,  aritl 
the  filing  of  articles  of  incorporation  is  in  accord  with  the  purpose  of  the  com- 
pany as  recently  outlined  in  the  Street  Railway  Journal. 

ROCHESTER,  N.  Y. — The  Loraine  Steel  Company,  which  has  the  contract 
for  welding  the  tracks  of  the  Rochester  Railway,  has  begun  that  work. 

LITTLE  FALLS,  N.  Y.— The  Mohawk  Valley  Traction  Company  was  in- 
corporated July  23,  with  a  capital  of  $80,000,  to  construct  an  electric  railway  in 
Little  Falls,  and  thence  to  and  through  the  village  of  Herkimer.  The  directors 
of  the  company  are:  Senator  James  D.  Feeter,  Timothy  Dasey,  J.  Judson 
Gilbert,  Fred  G.  Teall,  and  M.  G.  Bronner.  of  Little  Falls;  Henry  Churchill, 
Irving  B.  Davendorf  and  Henry  G.  Munger,  of  Herkimer,  and  James  D. 
Smith,  of  New  York  City. 

LIMA,  OHIO. — McBeth  Park,  which  was  reported  in  the  Street  Railway 
Journal  as  having  been  opened  by  the  Western  Ohio  Railway  Company,  is 
owned  by  the  Lima  Electric  Railway  &  Light  Company,  and  Western  Ohio 
Railway  Company,  jointly,  and  the  Lima  Electric  Railway  &  Light  Company 
is  running  all  of  the  cars  to  the  park.  The  Western  Ohio  Railway  has  not 
as  yet  run  any  cars  to  the  park. 


NEWCOMERSTOWN,  OHIO.— The  Urichville-Newcomerstown  Electric 
Railway,  which  is  to  be  built  by  the  White  Improvement  Company,  is  now  per- 
fecting its  organization,  and  will  shortly  be  incorporated.  The  length  of  the 
road  to  Newcomerstown  will  be  18  miles,  with  a  possible  future  extension  of 
16  miles  to  Coshocton.  The  road  will  be  practically  level  most  of  the  way. 
.\11  preliminaries  have  been  completed,  but  the  amount  and  character  of  the 
equipment  has  not  finally  been  determined.  The  road  will  enter  Newcomers- 
town  by  way  of  the  "Grand  Boulevard,"  a  thoroughfare  extending  for  several 
miles  eastward  of  the  town,  with  a  width  of  100  ft.  The  Boulevard  will  be 
lined  with  native  American  elms  and  sugar  maples  for  its  entire  length,  and 
the  whole  line  is  laid  through  some  of  the  most  charming  scenery  in  the 
United  States.  It  is  expected  the  new  line  will  eventually  become  a  link  in 
a  system  extending  from  Cleveland  to  Cincinnati. 

CLEVELAND,  OHIO.— The  Findlay  &  Southern  Railway,  which  is  pro- 
moted by  R.  Rosenstock  &  Company,  of  this  city,  has  unearthed  a  novel  situ- 
ation in  Hardin  County.  It  is  claimed  that  the  Big  Four  Railroad  (steam)  is 
operating  between  Kenton  and  Forest  on  a  right  of  way  to  which  it  has  no 
legal  claim.  It  is  said  the  route  was  originally  owned  by  the  old  Mad  River 
Railway,  the  first  road  in  Ohio.  It  was  built  through  forest  land,  and  it  is 
claimed  that  no  right  of  way  was  even  asked  for.  The  new  company  claims  to 
have  secured  the  right  of  way,  and  states  that  it  will  ask  the  steam  road  to 
vacate. 

ALLIANCE,  OHIO.— Construction  work  has  been  started  on  the  Stark 
l.ailway  Company's  extension  from  this  place  to  Sebring.  The  line  is  being 
built  on  private  right  of  way.  Eastern  people  have  purchased  a  large  tract  of 
land  on  the  line  near  this  city,  and  will  establish  a  summer  resort. 

CLEVELAND,  OHIO.— The  Hillsboro  &  Ohio  River  Traction  Company  has 
been  incorporated  by  Henry  M.  Huggins,  of  Cincinnati;  Thomas  H.  Hogsett 
and  Charles  Orr,  of  Cleveland;  Monroe  Warner,  James  E.  McDermot  and 
O.  Z.  Blair,  of  Hillsboro.  Capital  stock,  $10,000.  Messrs.  Hogsett  and  Orr 
are  interested  in  the  Little  Miami  Traction  Company,  and  the  Xenia  &  Wil- 
mington Traction  Company,  and  it  is  proposed  to  extend  the  latter  road  to 
Hillsboro,  where  it  will  connect  with  the  line  just  incorporated,  thus  forming 
a  through  road  from  Springfield  to  the  Ohio  River  at  Aberdeen.  The  new 
line  will  open  up  a  fine  farming  country,  which  has  been  comparatively  iso- 
lated. 

LIMA,  OHIO. — The  Allen  County  Commissioners  have  granted  a  franchise 
to  the  Lima,  Lewiston  &  Bellefontaine  Railway  Company,  which  proposes  to 
build  from  Lima  to  Lewiston  and  Bellefontaine. 

COLUMBUS,  OHIO.— Work  of  grading  is  being  pushed  on  the  line  of  the 
Columbus,  New  Albany  &  Johnstown  Railway,  and  large  quantities  of  ties  and 
rails  are  being  distributed. 

CLEVELAND,  OHIO.— The  Electric  Depot  Company,  which  was  formed 
by  representatives  of  the  various  interurban  companies  centering  here,  has 
closed  a  deal  for  the  purchase  of  a  site,  facing  132  ft.  on  Bolivar  Street,  and 
115  ft.  on  Eagle  Street,  the  depth  of  the  lot  being  387  ft.  The  price  paid  was 
$81,100.  Tracks  will  run  from  Erie  Street  on  both  Eagle  Street  and  Bolivar 
Street,  and  an  ordinance  is  being  prepared  asking  for  franchises  which  will 
make  it  possible  to  build  a  loop  through  the  station.  Plans  for  the  building 
are  being  prepared,  and  work  will  start  at  once. 

FREMONT,  OHIO. — The  Kerlin  Brothers  Company,  promoters  of  the 
Tiffin  &  Port  Clinton  Railway,  have  closed  a  deal  for  the  purchase  of  the 
right  of  way  held  by  the  Lakeside,  Napoleon  &  Western  Railway  Company, 
the  line  owned  by  the  Fremont  Street  Railway  Company  and  the  power  house 
and  short  line  owned  by  the  Crcager  Electric  Light  Company.  The  con- 
sideration for  the  properties  is  said  to  have  been  $35,000.  This  simplifies  the 
rivalry  which  has  existed  for  some  months  for  a  line  from  Fremont  to  Port 
Clinton,  reducing  the  number  from  three  to  two. 

FINDL.AY,  OHIO. — The  Findlay  &  Southern  Railway  Company,  which  is 
promoted  by  J.  Rosenstock,  of  Cleveland,  has  applied  for  a  franchise  to  enter 
the  center  of  the  city,  right  of  way  for  the  entire  route  from  Columbus  to 
Findlay  having  been  secured.  The  road  will  be  built  on  an  entirely  private 
right  of  way,  and  speed  sufficient  to  compete  with  steam  roads  is  aimed  at. 

CINCINNATI,  OHIO. -Through  the  instrumentality  of  the  Fall  Festival 
Association,  which  entertains  thousands  of  visitors  during  the  latter  half  of 
September  each  year,  special  excursions  will  be  run  by  the  Cincinnati  Trac- 
tion Company  over  picturesque  routes  of  the  city  and  suburbs.  The  cars 
will  be  of  a  palatial  pattern,  and  will  be  equipped  with  ice  water,  light  re- 
freshments and  special  attendants.  The  start  will  be  made  from  Fountain 
Square  ,and  no  stops  will  be  made  until  the  return,  except  to  let  off  passengers. 

CINCINNATI,  OHIO.— A  franchise  has  been  granted  jointly  to  the  Cin- 
cinnati, Milford  &  Goshen  Street  Railway  Company,  and  the  Cincinnati  & 
Columbus  Traction  Company  over  the  Milford  bridge,  which  crosses  the 
Little  Miami  River  at  the  junction  of  Hamilton  and  Clermont  Counties.  The 
Gashen  road  will  run  from  Cincinnati  along  the  east  bank  of  the  Little 
Miami  to  Goshen,  the  Columbus  road  will  reach  the  bridge  from  the  east. 

TOLEDO,  OHIO.— It  is  probable  that  the  Toledo,  Fostoria  &  Findlay  Rail- 
way Company  will  build  a  spur  line  to  Prairie  Depot  from  its  main  line  to 
Toledo. 

DAYTON,  OHIO.— The  Dayton  &  Troy  Electric  Railway  Company,  which 
has  about  completed  its  line  to  Troy,  has  applied  for  a  franchise  in  certain 
city  streets  to  enable  it  to  reach  the  tracks  of  the  People's  Railway  Company, 
thus  securing  access  to  the  center  of  the  city.  The  company  also  desires 
franchises  for  several  curves  in  the  city,  to  form  a  city  loop  and  for  curves  to 
enable  it  to  enter  an  interurban  station,  should  one  be  built. 

CLEVELAND,  OHIO.— The  Northern  Ohio  Traction  Company  has  made 
application  to  the  County  Commissioners  for  permission  to  double  track  the 
Akron,  Bedford  &  Cleveland  line  from  Cleveland  to  Bedford. 
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THE  SYSTEM  OF  THE  ATLANTA  RAPID  TRANSIT  COMPANY 


In  1890  a  charter  was  procured  for  the  Atlanta  &  Chat- 
tahoochee River  Railway  Company,  by  C.  Jerome  Sim- 
mons, Dr.  W.  A.  }3aker  and  Thomas  Moore,  the  intention 
being  to  build  an  electric  street  railway  from  Atlanta,  Ga., 
to  the  Chattahoochee  River  and  possibly  to  Marietta.  Fran- 
chises were  granted  by  the  City  Council  in  April,  1891, 
allowinsf  the  road  to  be  constructed  alone  certain  streets 


1899  the  company  was  again  reorganized  under  the  same 
charter,  changing  its  name  to  the  Atlanta  Rapid  Transit 
Company,  and  commenced  constructing  lines  of  road  in  the 
city  of  Atlanta.  At  present  the  length  of  track  consists  of 
35.6  miles.  In  the  reorganization  C.  Jerome  Simmons  con- 
tinued as  president,  and  H.  M.  Atkinson,  president  of  the 
Georgia  Electric  Light  Company,  assumed  the  duties  of 


THE  GEORGIA  ELECTRIC  LIGHT  COMPANY'S  PLANT  WHICH  FURNISHES  POWER  TO  THE  ATLANTA  RAPID  TRANSIT  CO. 


in  the  city  of  yVtlanta.  In  July  of  the  same  year  grading 
for  the  roadbed  was  begun  and  continued  until  that  part 
of  the  work  was  completed,  and  a1)OUt  Oct.  1  the  lay- 
ing of  the  rails  was  commenced  and  practically  completed 
by  April,  1892.  On  May  8,  1892,  cars  were  first  operated. 
The  road  was  then,  in  all,  10  miles  in  length,  costing  $210,- 
000  to  construct. 

In  June,  1892,  the  company  was  organized  under  a  new 
charter  granted  by  the  Legislature  in  1889,  and  was  then 
known  as  the  Coll  ins  Park  &  ileU  Radroad  Company.  In 


secretary  and  treasurer,  F'ord,  Bacon  &  Davis,  New  York, 
being  employed  as  engineers  to  plan  and  construct  the  sys- 
tem. 

The  lines  as  laid  out  have  been  chosen  with  great  care 
and  afford  the  most  direct  and  quickest  routes  for  the 
largest  portion  of  the  traflfic.  Terminating  at  parks  or 
suburban  towns  they  pass  through  the  I)est  residential  and 
])usiness  districts  to  a  main  trunk  line  which  passes  near 
the  Lhiion  Railroad  station,  and  centrally  through  the  entire 
shopping  district.   To  complete  the  system  many  difificulties 
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had  to  be  overcome.  Such  evidences  of  public  spirited 
hberality  on  the  part  of  the  railway  company  as  the  dona- 
tion of  $50,000  toward  the  building  of  a  much-needed 


its  system.  This,  however,  was  not  done  without  con- 
tinued legal  action,  there  having  been  up  to  the  present 
date  thirteen  injunctions  secured  and  dissolved,  besides 

many  suits  and  countersuits. 

The  main  trunk  line  of  the 
system  connects  the  north  and 
south  half  of  Atlanta  and  crosses 
the  railroads  over  the  new  via- 
duct, previously  mentioned, 
which  is  now  nearing  comple- 
tion. The  l)id  for  the  construc- 
tion of  this  viaduct,  not  including 
the  part  over  the  railroads  for 
which  the  steam  railroads  them- 
selves pay,  was  $49,000,  so  that 
the  city  of  Atlanta  gained  a 
much-needed  public  improve- 
ment as  well  as  a  remainder  of 


LAYING  SPECIAL  WORK 

viaduct  over  a  dangerous  grade 
crossing,  payment  of  taxes  on  a 
fair  valuation  of  its  franchises, 
and  ])romises  of  improvement  in 
service  and  equipment  which 
have  been  rigidly  adhered  to  in 
the  smallest  detail,  have  gained 
for  the  company  the  hearty  sup- 
port of  the  public  as  well  as 
many  franchises  from  the  City 
Council  for  lines  over  those 
streets  desired.  The  city  had  re- 
served the  right  to  grant  further 
francliises  over  any  five  con- 
tinuous blocks  then  occupied  by 

a  street  railway.  Being  necessary  to  run  partly  on  the 
streets  already  taken  by  the  tracks  of  the  Atlanta  Railwav 


A  COMPOUND  CROSS-OVER 


$i000   in   cash    out   of   the   $50,000  in 
the   privilege   of   crossing   the   viaduct  w 


]iayment  for 
ith   a  doulile 


VIEWS  ON  DECATUR  LINE— A  FILL  AND  A  CUT 


&  Power  Company,  and  in  many  cases  over  these  tracks, 
the  Rapid  Transit  Company,  after  its  franchises  had  been 
granted,  proceeded  to  have  condemned  and  then  purchased 
half-ownership  in  such  lines  as  were  necessary  to  complete 


line  of  street  car  tracks.  Among  other  evidences 
of  the  methods  of  the  company  may  be  mentioned 
that  it  never  tears  up  a  street  unless  ready  to  begin  and 
complete  the  work  in  a  short  space  of  time,  and  that  it 
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always  leaves  the  street  in  better  condition  than  it  was  be- 
fore torn  up ;  in  fact,  in  many  places  the  street  has  been 
graded  and  the  entire  pavement  relaid  with  Belgian  block 
LIntil  the  viaduct  is  completed  so  as  to  connect  the  north 
and  south  half  of  the  systems,  a  charge  of  three  tickets  for 
10  cents,  virtually  a  3-cent  fare,  is  in  force  on  all  lines  ex- 
cept the  river  line.   After  the  viaduct  allows  of  longer  lides 


city.  From  it  is  supplied  alternating  current  for  lighting 
and  power,  and  for  constant-current  series  arc  lighting  and 
direct  current  for  a  220-volt  three-wire  lighting  system.  A 
300-kw  Westinghouse  rotary  converter  is  installed  as  an 
auxiliary  for  furnishing  railway  power.  The  new  main 
switchboard  which  has  recently  been  installed  consists  of 
fifteen  panels  containing  the  regulating  apparatus  for  the 
various  types  of  service  supplied,  so  that  each  is 
kept  distinct  from  the  others.  The  board  is  of  en- 
tirely fireproof  construction,  and  all  instruments 
for  the  high-voltage  panels  are  operated  by  sec- 
.  ondary  circuits  from  series  and  potential  trans- 


GRANT  PARK  LINE 

and  a  system  of  transfers,  the  fare  will  be  raised  to 
5  cents.   The  cars  and  ecjuipment  are  the  best  that 
can  be  purchased,  and  are  run  on  close  headway, 
everything  possible  having  been  done  to  create  friends 
for  the  new  system,    'ilie  liberal  patronage  of  the  cars  in- 
dicates that  the  public  ap])reciatcs  the  excellent  service 
given. 

Power  is  rented  from  the  Georgia  Electric  Light  Com- 
pany, the  generating  plant  having  recently  been  en- 
larged so  as  to  supply  the  railway  company  as  well  as  a 
general  increase  in  the  demand  for  light  and  power.  Rail- 
way power  is  taken  from  750-kw  General  Electric  railway 
generator,  direct  connected  to  a  Mcintosh,  Seymour  & 
Company  engine,  and  from  several  smaller  belted  machines. 
The  central  station  of  the  lighting  company  is  a  large, 
handsome,  fireproof  building,  located  near  the  center  of  the 


HOWELL  STREET  AND  AUBURN  AVENUE 

formers,  making  it  entirelv  safe.  All  of  the  liigli-vr.ltage 
lines  are  provided  with  automatic  oil-switch  circuit  break- 
ers, and  integrating  wattmeters  and  recording  meters  arc 
placed  in  the  principal  circuits. 

The  railway  power  switchlK)ard  consists  of  one  stanv_lard 
generator  panel  of  1500  amps.  cai)acity,  five  feeder  ]ianels 
of  600  amps,  capacity,  and  three  feeder  panels  of  300  amps, 
capacity.  This  switchboard  is  situated  near  the  other,  along 
the  side  of  the  dynamo  room. 

The  Atlanta  Rapid  Transit  Com])any  su])plies  the  Geor- 
gia Electric  Light  Company's  plant  with  coal  over  a  short 
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branch  line  which  is  used  for  freight  only.  The  coal  is 
hauled  in  the  freight  cars  over  this  branch  road,  pushed  up 


TWO-WIRE  CONSTRUCTION— DECATUR  LINE 


a  trestle  and  dumped  at  the  mouth  of  the  boilers.  The  il- 
lustration of  the  power  station  on  the  first  page  shows  the 


of  side  room.  The  trestle  accommodates  two  tracks,  one 
of  which  runs  into  a  storage  shed. 

Atlanta  is  situated  in  what  might  be 
termed  a  rolling  selection  of  country. 
There  is  perfect  natural  drainage,  but  not 
at  any  point  along  the  lines  of  the  Atlanta 
Rapid  Transit  Company  is  there  a  grade 
of  more  than  8.5  per  cent.  There  is  now 
completed  and  in  operation  six  lines  of 
railway  with  several  other  lines  proposed, 
which,  it  is  intended,  shall  be  built  soon. 

The  River  Line,  which  is  the  longest 
yet  operated,  is  9  miles  in  length,  and  is 
mainly  of  dirt  ballast.  The  rail  used  is 
4yoo  ft.,  88-lb.  Lorain  semi-grooved,  in 
the  city,  and  the  remainder  of  the  track  is 
laid  with  4^-in.  54-lb.  T-rail.  This  line 
terminates  at  Chattahoochee  River  Park, 
a  resort  owned  and  operated  by  the  com- 
pany. 

The  Juniper  Street,  or  Exposition 
Park,  line  is  14,600  ft.  long.  About  half 
of  this  line  is  laid  with  88-lb.  Lorain  semi- 
grooved  rail,  and  the  other  half  with  7-in. 
T-rail.  This  line  runs  through  the  main 
residential  district,  and  terminates  at  Ex- 
position Park,  where  the  Cotton  States 
Exposition  was  held.  This  park  is  owned 
by  the  city,  and  restricted  to  the  use  of 
white  persons,  except  during  Fair  season 
in  the  fall  of  the  year. 

The  Forest  Avenue  line  is  a  residential 
line,  and  is  a  straight  stretch  of  4000  ft.  of 
track,  laid  with  the  88-lb.  semi-grooved 
rail. 

(irant  Park  line  is  13,200  ft.  long,  with 
10,000  ft.  of  88-lb.  semi-grooved  rail,  and 
3200  ft.  of  7-in.  T-rail,  on  stone  ballast.  Great  expedition 
was  shown  in  buiilding  the  city  portion,  4  miles  of  which 
was  constructed  at  the  rate  of  1200  ft.  per  day.  This  line 
terminates  at  Grant  Park,  which  is  the  most  popular  city 
park,  containing,  among  other  attractions,  a  very  complete 
zoo,  a  cyclorama,  lakes,  etc. 

On  the  Lakewood  line  3800  ft.  88-lb.  Lorain  semi- 


SPECIAL  WORK— PEACHTREE  AND  WALTON  STREETS 


ONE  OF  THE  WAITING  STATIONS 


trestle  and  its  relation  to  the  building.  It  is  of  very  sub- 
stantial construction,  on  concrete  foundations.  Interior 
cross  bracing  is  used  instead  of  batter  posts,  on  account 


grooved  rail,  5400  ft.  7-in.  T-rails  and  15,960  ft.  6o-!b.  A. 
S.  C.  E.  section  rails  are  used.  This  line  terminates  at 
Lakewood  Park,  a  resort  controlled  by  the  Atlanta  Rapid 


August  3,  190T.] 


STREET  RAILWAY  JOURNAL. 


115 


Transit  Company,  and  at  whicli  next  year  it  contemplates 
installing  a  number  of  select  attractions. 

The  Decatur  line  is  the  main  suburban  line,  and  on  it 
are  run  heavy  double-truck  cars,  at  a  very  fast  schedule. 
It  starts  out  with  a  double  track,  on  Auburn  Avenue,  a 
paved  street,  is  single  on  Howell  Street,  and  crosses  the 


ing  the  use  of  overhead  frogs  and  switches  at  the  turnouts. 
The  turnouts  on  this  line  arc  from  3000  ft.  to  6000  ft.  in 
length,  which  allows  cars  to  pass  at  full  speed,  and  avoids 
the  ordinary  delays  at  passing  points,  common  to  most 
single-track  roads. 

Spring  split  switches,  with  spring  frogs,  are  installed  on 


FRONT  ELEVATION. 


TRANSVERSE  SECTION. 


SECTION  OF  SIDE. 

Slreel  Ry.Jo.irnal 


DETAILS  OF  DESIGN  FOR  WAITING  STATION 


main  line  of  the  Southern  Railway  at  grade.  This  crossing 
is  protected  by  Wharton  electric-acting  derailing  switches. 
After  passing  the  Southern  Railroad,  it  enters  the  track 
and  right  of  way  of  the  Seaboard  Air  Line  Railroad.  This 
track  is  only  used  for  freight,  and  then  at  night  only. 
After  Icavinsf  the  Seaboard  y\ir  Line,  the  track  is  located 


THE  ROCK  CRUSHER 

on  private  right  of  way.  In  JJccatur  the  line  makes  a  loop, 
passing  the  railway  station  and  the  Agnes  Scott  Institute, 
a  large  college  for  girls,  circles  around  through  the  main 
residential  district,  and  returns  by  the  County  Court 
House. 

On  that  part  of  the  Decatur  line  which  is  single  track, 
the  overhead  work  is  of  the  tv/o-trolley-wire  type,  obviat- 


all  the  lines.  Practically  all  special  work  in  the  city  is 
Lorain  Steel  Company's  guaranteed  construction,  there 
being  100  layouts  altogether.  All  curves  are  spiralized 
from  the  shortest  special-work  radius  to  3-deg.  curves. 
The  overhead  work  is  supported  by  galvanized 
span  wires,  lield  by  locust,  cedar,  or  iron  poles.  The 
latter  are  used  in  the  central  district,  and 
in  the  best  residential  district  cedar  poles 
are  used  exclusively.  The  central  portion 
of  the  city  is  surrounded  by  an  imaginary 
line,  all  territory  included  being  said  to 
be  vvithin  the  fire  limits.  In  this  section 
no  overhead  feeder  wires  are  allowed,  so 
that  the  trolley  wire  alone  is  used,  it  being 
No.  0000  B.  &  S.  gage.  Without  the  fire 
limits  No.  00  is  used.  A  large  amount  of 
the  trolley  wire  is  of  the  grooved  type. 
Within  the  fire  limits  the  lighting  com- 
pany has  its  system  underground,  in 
Camp  single-duct  conduits,»made  by  the 
H.  B.  Camp  Company,  of  Akron,  Ohio, 
and  these  conduits  will  probably  be  used 
for  the  trolley  feeders,  should  the  traffic 
necessitate  their  installation. 

The  Weber  rail-joint  is  used  on  the 
T-rail  of  the  suburban  lines,  but  ordinary 
fish-plates  are  used  on  the  semi-grooved 
rail  found  in  the  city.  Washburn  &  Moen 
Figure  8  bonds  are  installed,  with  30-in. 
copper  wire  bonds  at  special  work.  All 
joints  use  a  telltale  on  the  bond,  con- 
sisting of  a  device  for  determining  at  once 
whether  the  joint  is  installed  properly.  A  piece  of  piano 
wire,  30  ins.  long,  is  attached  to  eacli  end  of  the  bond,  and 
protrudes  at  each  end  of  the  fish-plate,  so  that  by  walking 
along  the  track  before  the  pavement  is  laid,  the  inspector 
can  make  sure  that  the  bonds  are  in  place.  The  wire  is 
simply  twisted  around  the  bund,  and  the  device  has  given 
great  satisfaction, 
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All  the  cross-ties  are  of  oak  or  pine,  well  seasoned. 
They  are  7  ft.  6  ins.  long,  6  ins.  thick,  and  not  less  than  8 
ins.  face.  Most  of  the  track  is  ballasted  with  crushed  stone 
or  pyrites,  and  to  some  extent  cinders  are  used.  The 
Lakewood  line  is  ballasted  outside  of  the  city  limits  en- 
tirely of  crushed  stone,  crushed  by  the  Rapid  Transit  Com- 
pany at  its  owji  crushing  plant,  which  is  situated  on  this 
line.    This  crushing  plant  consists  of  a  Champion  No.  4 


THE  STANDARD  SINGLE-TRUCK  CAR 

stone  crusher,  made  by  the  Good  Roads  Machinery  Com- 
pany, Kennett  Stjuare,  Pa.,  and  driven  by  a  30-hp  motor, 
taking  current  from  the  line.  The  storage  bin  has  a  ca- 
pacity of  75  cu.  yds.  The  crushed  stone  was  all  hauled  in 
hopper  cars,  and  deposited  between  the  rails  ready  for 
tamping  between  the  ties,  so  that  from  the  time  the  rock 
was  placed  on  the  crusher  platform  it  was  not  handled 
by  the  men  again  until  it  was  placed  ready  for  tamping. 

Waiting  stations  are  placed  at  convenient  points  all 
along  the  lines  after  leaving  the  city  limits.   Their  general 


so  that  any  minor  repairs  can  be  made  there.  This  car 
shed  will  be  the  headquarters  of  all  cars  at  that  end  of  the 
city  during  the  erection  of  the  viaduct. 

The  car  house  is  on  Butler  Street,  close  to  the  center  of 
the  city.  It  is  a  frame  building,  147  ft.  x  168  ft.,  one  story 
high,  with  graveled  roof  and  galvanized  iron  sides.  Here 
are  situated  the  general  offices  of  the  company,  the  ofifice 
of  the  superintendent,  the  receiving  office,  stock  room,  of- 
fice of  storekeeper,  repair  shop  and  paint  shop. 
It  contains  seven  tracks  at  present,  but  an  addi- 
tion is  already  contracted  for,  capable  of  accom- 
modating four  tracks  more.  There  are  nine  pits. 
The  equipment  of  the  road  consists  at  present  of 
forty-five  passenger  cars  and  three  work  cars. 
Five  of  these  cars  are  double-truck  four-motor 
cars,  equipped  with  Peckham  trucks  and  the 
Price  friction  brake.  The  motor  eciuipments  are 
G.  E.-iooo  motors.  All  the  car  bodies  are  built 
from  specifications  of  Ford,  Bacon  &  Davis,  by 
the  American  Car  Company.  With  the  exception 
of  the  five  mentioned  above  the  cars  have  single 
trucks,  made  by  the  Baltimore  Car  Wheel  Com- 
pany. The  shops  are  equipped  to  do  any  repair 
work  necessary.  The  road  now  operates  thirty- 
three  regular  cars.  All  cars  are  fitted  with  over- 
head, automatic  cut-out  switches,  also  illum- 
inated signs,  made  by  the  Hunter  Illuminated 
Car  Sign  Company,  Cincinnati,  Ohio,  and  Wilson 
trolley  pole  catchers.  The  type  of  fender  used  is 
shown  in  the  illustrations  of  the  cars.  The  vestibules  are 
open  on  the  side,  and  vertical  wheel  brake  handles  are  in- 
stalled. All  cars  are  fitted  with  International  double-type 
registers. 

The  resident  engineer  in  charge  of  the  work  of  construc- 
tion for  Ford,  Bacon  &  Davis  was  James  A.  Emery. 
 ♦♦^»  


The 


DOUBLE-TRUCK  CAR  ON  DECATUR  LINE 


design  is  shown  in  the  accompanying  engravings.  At  the 
end  of  the  Lakewood  line  is  a  waiting  station,  which  in- 
cludes a  rough  shed,  capable  of  holding  four  cars.  It  is 
equipped  with  a  repair  kit  and  small  workshop  at  the  end, 


Electric  Buses  in  Chicago 

People's  Rapid  Transit  Company,  of  Chicago,  has 
been  organized  with  a  capital  stock  of 
$500,000  to  operate  a  line  of  electric  buses 
between  the  heart  of  the  business  district 
and  outlying  points  on  the  north,  west 
and  south  sides.  Thirty  buses  will  be 
used  in  the  opening  service,  extra  con- 
veyances to  be  added  as  conditions  re- 
quire. 

The  promoters  calculate  that  the  yearly 
income  from  the  north  division  line  at 
the  start  will  be  $312,075.    Each  bus  will 
make  thirty-eight  trips  daily,  thirty  min- 
utes to  a  trip,  and  it  is  figured  that  at  least 
50  per  cent  of  the  seating  capacity  will  be 
filled  on  each  trip.    Each  bus  will  have  a 
seating  capacity  of  thirty  people.  The 
fare  will  be  5  cents.    It  is  estimated  that 
the  daily  cost  of  operating  a  bus  will  be 
$10.47,  the  items  of  expense  being  tabu- 
lated as  follows:    Conductor,  nineteen 
hours,  at  ig  cents  an  hour,  $3.61;  motor- 
man,  nineteen  hours,  at  19  cents  an  hour, 
$3.61  r  labor  handling  batteries,  50  cents; 
electric  power, $2.25,  and  repairs,  50  cents. 
The  buses  will  be  after  the  fashion  of  Parisian  boulevard 
cars,  each  having  an  upper  deck.   The  equipment  provides 
for  an  application  of  electrical  power  direct  to  the  hubs  of 
the  four  wheels,  making  each  wheel  an  active  driver. 
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The  Naples- Avefsa-Caivano  Interurban  Electric  Railway 

System 


BY  CESARE  PIO 


The  density  of  population  in  tlie  city  of  Naples  and  sub- 
urbs affords  excellent  traffic  conditions  for  suburban  elec- 
tric railways.  It  will  be  not  long  before  all  the  suburban 
steam  railroads  in  the  province  of  Naples  will  be  trans- 
formed into  electric  roads,  and  many  other  new  ones  will 
be  built.  A  great  development  is,  therefore,  going  on  in 
this  part  of  the  world  under  the  most  promising  circum- 
stances. 

A  good  example  of  a  modern  railway  of  this  character 
is  that  of  the  Societe  des  Chemins  de  fer  Provinciaux,  con- 
necting Naples  with  Aversa  and  Caivano.  This  line  is 
owned  by  a  Belgian  company,  v,ith  its  headquarters  in 
Brussels.  The  district  through  which  it  inms  is  a  highly 
cultivated  and  thickly  settled  farmmg  country.  The  densely 
populated  region  surrounding  Naples  offers  igreat  in- 
ducement to  the  building  of  extensions  of  the  present  road. 
The  map  presented  herewith  shows  the  present  steam  lines 
just  changed  to  electric  and  the  proposed  electric  lines  to 
be  constructed.  The  branch  running  from  Naples  to 
Aversa  passes  through  the  important  towns  of  Capodi- 
chino,  Secondigliano,  Melito  and  Aversa,  all  with  a  larger 
population  than  is  usual  in  a  farming  community;  while 
the  branch  running  from  Naples  to  Caivano,  wdiich  is  iden- 
tical with  the  Aversa  line  as  far  as  Capodichino,  runs  north- 
ward, taking  in  the  towns  of  S.  Pietro,  Casoria,  Afragola, 
Cardito  and  Caivano.  The  towns  and  villages  are  com- 
paratively close  together,  and  are  thus  admirably  situated 
for  interurban  traffic.  The  dotted  lines  of  the  map  show 
electric  lines  which  are  to  be  constructed,  for  which  con- 
cession has  been  already  granted.  The  railway  lines  will 
connect  the  villages  of  Casavatore,  Arzano,  Grumo,  Frat- 
tamaggiore,  Licignano  and  Aversa,  places  which  have  been 
isolated  and  without  any  railway  accommodation  what- 
soever. 

The  electric  operation  has  but  recently  commenced, 
April  I,  of  the  present  year,  being  the  date  at  which  the 
work  of  conversion  to  electric  traction  was  completed. 


ing  company  was  the  provision  of  power  upon  economical 
terms  for  this  extended  line.  It  was  necessary  for  electric 
current  to  be  delivered  at  considerable  distance  from  the 
power  house  at  a  low  cost,  in  order  that  the  trolley  lines 
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MAP  SHOWING  THE  NAPLES  AVERSA  LINE 

could  be  profitably  extended  into  the  country  districts,  and 
bring  in  remunerative  traffic  to  the  traction  company.  The 
application  of  three-phase,  high-tension  current  has  ren- 


INTERIOR  OF  BOILER  ROOM 


MAIN  STATION  SWITCH  BOARD 


The  contract  for  the  transformation  of  the  road,  for  the 
erection  of  power  house,  sub-station,  etc.,  and  for  the 
equipment  of  the  electric  rolling  stock,  was  secured  by  the 
Union  Elektricitats  Gesellschaft,  of  Berlin,  which  has  a 
branch  office  in  Naples,  in  charge  of  the  construction. 

As  the  price  of  coal  ranges  from  $9  to  $10  per  ton  at 
Naples,  the  problem  that  presented  itself  to  the  construct- 


dered  it  possiljle  to  supply  current  to  this  30  miles  of  road 
from  a  single  power  station  in  connection  with  but  one  sub- 
station, located  near  Melito.  Later,  another  sub-station 
will  be  erected  at  Afragola  for  feeding  the  branch  of 
Acerra. 

The  power  station  is  situated  at  Capodichino,  near  the 
old  car  houses  and  offices.    The  building  is  of  tufa,  a  soft 
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material,  much  used  on  the  masonry  in  the  community  of 
Naples,  and  the  general  dimensions  of  the  station  are  110 
ft.  X  100  ft.  It  is  covered  with  a  composition  roof,  sup- 
ported by  steel  trusses.  There  is  a  brick  base,  24  ft.  high, 
for  the  chimney.   The  boiler  room,  and  the  repairing  shop 


OVERHEAD  CONSTRUCTION  AT  CAPODICHINO 


AVERSA  DEPOT,  SHOWING  OLD  TYPE  OF  STEAM  TRAIN 


SUBSTATION  AT  MELITO 


are  attached  to  the  engine  room.  Three  Brunner  Mas- 
chinen  Aktiengesellschaft's  steam  engines  are  now  in- 
stalled. They  are  tandem-compound,  condensing,,  and  each 
is  capable  of  developing  350  hp,  but  there  is  room  for  three 
more  engines,  providing  for  future  extension.  The  en- 
gines rest  on  brick  foundation,  14  ft.  deep,  with  20  in.  of 
concrete  underneath,  and  on  a  gravel  bed.  The  boilers  are 
two  in  number,  of  500  hp  each,  and  furnished  by  Babcock& 
Wilcox.  There  is,  of  course,  room  provided  for  also  doub- 


ling the  boiler  equipment.  The  piping  is  of  the  usual  pat- 
tern adopted  by  German  engineers  The  water  for  feeding 
the  boilers  is  pumped  from  a  well  550  ft.  deep,  by  means  of 
pumps  operated  by  electric  motors,  the  water  being  puri- 
fied in  special  tanks  before  entering  the  boilers.  In  addi- 
tion to  these  pumps,  each  boiler  is  furnished  with  an  in- 
jector, so  as  to  reduce  the  liability  of  a  shutdown,  on  ac- 
count of  failure  in  the  water  supply,  to  a  minimum.  The 


STATION  AT  CAIVANO 


TERMINAL  OF  LINE  AT  AVERSA 


water  for  condensing  is  cooled  in  a  condensing  tower,  of 
the  Kiessling  type,  an  illustration  of  which  is  given. 

The  generators  are  of  225  kw  each,  and  are  direct-con- 
nected to  the  engines.  One  of  the  engines  is  connected  to 
a  direct-current,  six-pole  generator,  running  at  125  r.  p.  m., 
which  feeds  the  first  part  of  the  line,  i.  e.,  from  Naples  to  the 
power  station.  A  second  engine  is  direct-connected  to  a 
225-kw  three-phase  alternator,  of  the  revolving  field  type, 
which  has  an  e.  m.  f.  of  5000  volts.  The  third  engine,  kept 
ordinarily  as  a  reserve,  is  connected  both  to  a  direct-cur- 
rent generator  and  to  a  three-phase  alternator,  similar  to 
those  described,  and  can,  therefore,  in  case  of  emergency, 
be  used.  The  lighting  of  the  engine  room  is  done  by  in- 
closed arc  lamps,  the  only  ones  of  this  type  installed  in 
Naples.  The  interior  view  of  the  engine  room  shows  the 
somewhat  elaborate  scheme  of  ornamentation  which  has 
been  adopted.  On  the  front  wall  is  a  map  showing  the 
lines  of  the  system,  this  map  being  framed  with  the  seals 
of  the  dififerent  cities  traversed  by  the  railway  lines.  This 
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original  idea  gives  to  the  room  a  very  elegant  appearance, 
as  well  as  keeping  the  general  plan  of  the  road  at  all  times 
before  the  engineer.  The  switchboard  practically  dif¥ers 
little  from  those  employed  in  the  usual  American  practice. 
As  seen  by  the  engraving,  it  is  made  on  the  panel  system, 
and  has  a  very  handsome  appearance.  This  is  somewhat  of 
a  departure  from  European  practice,  where  the  tendency  is 
to  build  monumental  switchboards  at  much  greater  ex- 
pense and  diminished  facility  in  reading  the  instruments 
or  operating  the  switches.  The  small  panel,  which  is  seen 
on  the  left  of  the  engraving,  is  tiie  synchronising  panel. 
This  panel  is  hinged  so  as  to  be  readily  turned  outward, 
and  placed  at  a  convenient  angle  to  be  observed  by  the 


GENERAL  VIEW  OF  STATION 


opeiator  at  the  switches.  The  next  two  panels  are  for  the 
high-tension  service,  and  are  provided  with  levers  for 
handling  the  quick-break  5000-volt  switches.  Following- 
are  two  panels  for  the  direct-current  generators,  the  other 
panels  being  for  the  direct-current  feeders.  The  different 
apparatus  is  designed  on  American  lines,  and  does  not  re- 
quire special  description. 

The  high-tension  lines  are  protected  by  three  10,000-volt 
fuses  of  the  Siemens  &  Halske  type,  encased  in  glass  tubes. 
Transmission  of  current  is  made  by  three  No.  4  bare  cop- 
per wires,  carried  on  Allgemeine  Elektricitats-Gesellschaft 
triple-petticoat  porcelain  insulators,  to  the  Colonne  di  Giu- 
liano  sub-station.  The  wires  are  carried  overhead  on  the 
same  poles  as  the  trollc}'  wire.  This  pole  line  is  composed 
of  plain  iron  poles,  with  a  cross  section,  in  the  form  of  a 
modified  I-beam. 

A  characteristic  feature  of  thih  high-tension  line  con- 
struction is  the  method  of  suspending  the  wires.  It  is 
known  as  the  Gould  system,  and  employs  a  safety  device 
which  is  used  on  a  few  transmission  lines  in  Germany,  but 
has  not  found  application  in  America.  The  dififcrent  spans 
of  wire  are  in  separate  lengths,  clamped  to  special  rings, 


fixed  on  top  of  the  insulators.  If  a  wire  should  break,  thus 
taking  the  strain  of¥  the  clamps,  both  pieces  of  the  broken 
wire  are  released  and  drop  to  the  ground.  The  Gould  sys- 
tem makes  it  practically  impossible  for  a  live  wire  to  reach 


VIEW,  SHOWING  LINE  CONSTRUCTION 


CONDENSING  COOLING  TOWER 


the  ground,  but  requires  great  care  in  its  installation  to  se- 
cure a  presentable  appearance,  and  is  also  liable  to  break 
down.  A  strong  wind  has  been  known  to  open  up  a  sec- 
tion, and  recently  on  the  Aversa  line  a  farmer  with  a  high 
load  of  straw  caused  some  150  yds.  of  wire  to  fall,  and  shut 
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down  that  division  of  the  road  for  an  hour.  Where  the 
Hnes  pass  through  the  villages  the  poles  are  very  high, 
sometimes  reaching  65  ft.,  in  order  to  prevent  any  danger 
from  touching  the  wires.    Lightning  arresters  of  the  Sie- 


A  New  Car  House  for  Brooklyn  of  Novel  Design 


INTERIOR  OF  POWER  STATION 

ments&  Halske  type  are  installed.  The  line  material  is  all  of 
Union  Electricitats-Gesellschaft  make,  the  trolley  wire  be- 
ing No.  000.  The  track  is  laid  with  56-lb.,  60-ft.  rails,  on  oak 
ties.   The  rails  are  electrically  connected  by  LInion  bonds. 

At  the  sub-station  located  at  Melito  there  are  two  135- 
hp  synchronous  mo- 
tors, which  receive 
the  current  directly 
from  the  transmis- 
sion line,  and  they 
are  direct-connected  ' 
to  500-volt  railway 
generators.  A  stor- 
age battery  is  kept 
as  a  reserve,  and 
works  in  parallel 
with  the  generators. 
The  e  n  g  raving 
shows  the  outside 
structure. 

The  rolling  stock 
at  present  consists  of 
ten  Rutelli  cars,  35 
ft.  long,  and  weigh- 
ing  20   tons  each. 

The  seating  capacity  is  fifty-two.  The  electrical  equipment 
consists  of  four  G.  E.-58  motors  and  two  B-19  controllers. 
The  brakes  are  of  the  Westinghouse  air-stored  type;  and 
have  given  excellent  satisfaction.  The  cars  used  on  the 
road  before  its  conversion  will  be  utilized,  and  the  service 
will  be  conducted  with  three  or  four  trailer  cars,  some  of 
which  are  first-class,  some  second-class,  and  some  third- 
class. 

Construction  was  commenced  in  August,  1900,  and  oper- 
ation started  in  April,  igoi.  The  manager  of  the  com- 
pany is  Cav.  Poulet,  and  the  chief  engineer  of  con- 
struction is  Mr.  Heinemann,  of  the  Union  Elektricitats- 
Gesellschaft. 


The  destruction,  by  fire,  of  the  Vernon  Avenue  car  house 
of  the  Brooklyn  Rapid  Transit  Company  necessitated  the 
immediate  designing  of  a  new 
structure  to  take  its  place.  Work 
was  begun,  therefore,  on  the  plans 
of  a  new  car  house,  which  has  re- 
sulted in  designs  of  a  most  novel 
character.  The  reproduced  iso- 
metric sketch  of  the  front  portion 
of  the  new  car  storage,  which  is 
presented  herewith,  gives  an  ex- 
cellent idea  of  the  general  plan  of 
the  building.  It  is  the  intention  of 
the  company  to  make  the  experi- 
ment of  keeping  its  cars  in  an  open 
yard  instead  of  in  enclosed  sheds, 
but  the  walls  of  the  yard  are  suf- 
ficiently high  and  substantial  to 
enable  them  to  be  used  for  the 
walls  of  a  covered  building,  if  at 
some  later  date  it  is  thought  de- 
sirable to  return  to  what  is  now 
the  present  practice  of  the  coni- 
pany,  of  keeping  its  stored  cars 
under  cover.  At  the  entrance  to 
the  yard  is  to  be  placed  a  building 
consisting  of  two  sections;  the 
front  portion,  which  is  two  stories 
high,  will  contain  the  offices  of 
the  division  superintendent,  etc.. 
and  clubrooms  for  the  employees.  The  rear  section  will 
be  fitted  up  as  a  repair  shop  and  equipped  with  all  neces- 
sary appliances  for  the  ordinary  repairs  which  the  cars  are 
liable  to  require  in  service.  This  repair  shop  will  form 
one  of  the  series  of  sub-repair  shops  which  the  Brooklvn 


ISOMETRIC  DRAWING  OF.  THE  NEW  CAR  YARD,  BROOKLYN 

Rapid  Transit  Company  has  distributed  throughout  the 
city,  and  which  are  under  the  control  of  the  main  repair 
shops  at  Fifty-Second  Street  and  Second  Avenue,  a  de- 
scription of  which  was  given  in  the  Street  Railw^ay 
Journal  last  Decernber. 
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Since  the  burned  car  house  on  Flatbush  Avenue,  near 
Vernon  Avenue,  was  constructed,  the  value  of  the  site  has 
increased  greatly  from  the  building  up  of  the  surrounding 
neighborhood  as  a  residential  quarter,  and  it  has  been 
thought  advisable  to  build  the  new  car  house,  if  it  may  be 
so  called,  much  further  down  Flatbush  Avenue.  For  this 
purpose  the  old  Suydam  farm,  an  area  of  some  two  and  a 
half  acres  on  Avenue  O  and  Platbush  Avenue,  was  pur- 
chased, and  ground  will  soon  be  broken  and  building 


boiler  room,  etc.,  is  made  of  4  ins.  of  concrete,  as  is  also 
that  of  the  shops  in  the  rear.  The  two  buildings  will  be 
effectually  separated  by  Kinnear  steel  rolling  doors,  which 
will  cut  off  all  communication  between  the  shop  and  the 
front  building,  making  the  passage  of  fire  from  one  to  the 
other  impossible.  Further  potcction  is  fm^nished  on  the 
second  story  by  equipping  each  window  with  folding  iron 
shutters.  The  second  floor  will  be  divided  up,  as  shown 
in.  the  plan,  giving  a  finely  arranged  series  of  clubrooms 


FRONT  ELEVATION  OF  PROPOSED  BUILDING 
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SIDE  ELEVATION  OF  PROPOSED  BUILDING 
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PLAN  OF  BLILDINGS  AND  YARDS 


Operations  commenced.    The  old  property  is  for  sale. 

The  walls  of  the  yard  are  of  red  brick,  and  the  same  ma- 
terial is  used  in  the  construction  of  the  shop  and  office 
building.  The  trimming  throughout  is  of  axe-finished 
bluestone,  a  combination  which  will  fit  in  very  well  with 
the  handsome  architectural  design  of  the  buildings.  The 
first  floor  of  the  front  building  is  used  for  the  most  part 
to  accommodate  the  tracks,  as  shown  in  the  general  plan 
of  the  yard.  The  central  part,  however,  is  occupied  by  a 
boiler  room  and  a  sand  dryer,  the  front  of  this  section  being 
bowed  out  to  make  the  starter's  office.    The  floor  of  the 


for  the  motormen  and  conductors  not  on  duty.  At  the 
rear  is  a  double  bowling  alley  completely  equipped,  and 
having  sufficient  space  down  each  side  to  provide  ample 
accommodations  for  spectators.  The  sc|uare  rooms  will 
be  fitted  up  as  reading,  billiard  and  general  lounging 
rooms,  where  the  men  will  have  everything  necessary  to 
pass  a  pleasant  hour  or  two.  The  superintendent's  office 
is  at  the'  front  of  the  building  immediately  in  the  center. 
The  toilet  arrangements,  bathrooms,  locker  rooms,  etc., 
will  be  of  the  very  highest  order,  and  will  be  furnished 
with  the  most  modern  plumbing  and  other  arrangements. 
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The  walls  of  the  rooms  are  to  be  plastered.  All  the  wood- 
work on  the  second  floor  and  other  interior  trimmings 
are  to  be  of  the  best  yellow  pine,  ample  wainscoting  being 
provided  where  desirable.  The  construction  throughout 
is  on  the  most  approved  fireproof  principles,  every  precau- 
tion having  been  taken  to  prevent  either  the  starting  or 
spreading  of  a  fire. 

Nearly  all  the  contracts  for  the  work  have  been  awarded, 
and  its  completion  is  expected  at  an  early  date.  Many 
original  ideas  are  incorporated  in  the  design,  the 
utility  of  which  will  be  observed  with  interest. 
The  custom  of  storing  street  railway  cars  under 
cover  has  become  so  general  that  it  is  quite  an  innovation 


The  System  of  the  Toledo  and  Monroe  Railway 


BY  WILLIAM   S.  CONANT 


PLAN  OF  SECOND  FLOOR 

to  build  an  o]ien  storage  yard  of  this  character  for  the 
purpose,  although  in  steam  railroad  work  it  is  not  uncom- 
mon. The  capacity  of  the  new  yard  will  be  296  open  cars, 
or  314  closed  cars  in  the  yard  and  thirty-two  cars  of  either 
type  in  the  shop.  This  makes  a  total  storing  capacity  of  328 
open  cars  or  346  closed  cars.  This  additional  storage 
capacity  is  greatly  needed  at  present  by  the  company,  and 
work  will  be  pushed  on  the  construction  with  the  utmost 
rapidity.  The  accompanying  illustrations  were  obtained 
through  the  courtesy  of  D.  R.  Collin,  the  architect  of  the 
Brooklyn  Rapid  Transit  Company,  who  designed  the 
building  and  yards. 




No  Fare  for  Sick  Children 


The  St.  Louis  Transit  Company,  on  July  23,  posted  a 
notice  in  all  the  cars  operated  by  it  that  caused  favorable 
comment  in  the  city.    It  read: 

During  this  period  of  excessivp  heat,  and  until  further  notice, 
children  ten  years  of  age  or  under  and  one  member  of  the  family 
whose  parents  are  unablr  to  pay  transportation,  will  be  permitted 
to  ride  free  on  Transit  Company  lines  to  Forest,  O'Fallen,  Tower 
Grove  and  Carondelet  Parks,  on  presentation  to  the  conductor  of 
a  doctor's  certificate  certifying  that  in  his  judgment  these  would 
be  benefited  by  an  outing.  This  order  in  efYect  on  and  after  July 
24. — St.  Louis  Transit  Company. 

First  Vice-President  Corwin  H.  Spencer  said:  'Tn  dis- 
cussing the  matter  it  was  suggested  that  a  physician's 
certificate  might  cost  more  than  fare  for  the  little  ones. 
We  do  not  believe,  hgwever,  that  any  doctor  would  ask 
compensation  in  a  case  like  this." 




Negotiations,  it  is  understood,  are  being  conducted  by 
Wernher,  Beit  &  Company,  of  London,  who  control  the 
electric  railway  system  of  the  City  of  Mexico,  for  disposing 
of  the  property  to  Americans. 


In  the  rapid  development  of  alternating-current  trans- 
mission, in  its  application  to  interurban  roads,  each  new 
railway  put  in  operation  affords  an  interesting  field  for  a 
comparative  study  of  methods.  Such  comparisons  be- 
tween the  practice  of  different  engineers  and  engineering 
contractors  show  that  no  stcrotypcd  plan  can  be  accepted 
as  representing  the  best  engineering  skill,  but  that,  as  with 
the  less  complex  direct-current  plants,  local  conditions  and 
the  relationship  of  maximum  to  average  load  must  de- 
termine the  selection  of  machinery 
and  the  distribution  of  both  high 
and  low-tension  copper. 

On  the  first  of  April  there  was 
put  in  operation  an  electric  road, 
5_  known  now  as  the  Toledo  &  Mon- 

^  ll  I   roe  Railway,  which  is  to  form  one 

end  of  a  more  extensive  line  con- 
\         Club  Room  I   necting  the  cities  of  Detroit  and 

Toledo.  Cars  are  now  running  on 
an  hourly  schedule  between  To- 
ledo and  Monroe,  Mich.,  where 
the  power  station  is  located.  Here, 
as  has  elsewhere  been  success- 
fully tried,  the  electric  railway 
parallels  existing  steam  roads.  It 
will  be  particularly  interesting  to 
note  the  efifect,  if  any,  on  the 
through  traffic  when  the  electric 
line  is  completed,  because,  in  this 
case,  two  steam  roads  connect  the 
terminal  cities  named,  and  a  third  follows  the  same  general 
route  as  far  as  Monroe. 

The  logical  point  to  obtain  condensing  water  at  least 
expense  is  that  selected  for  the  power  house,  and  is  where 
the  road  crosses  the  River  Raisin.  The  Lake  Erie  shore 
is  available  for  most  of  the  route,  and  could  have  been 
used  at  a  point  a  little  more  central,  as  the  Detroit,  Port 
Huron  &  Shore  Line  Railway  has  done  on  the  shore  of 
Lake  St.  Clair,  but  it  would  have  been  off  the  line  and  less 
accessible  for  coal  delivery  than  the  place  actually  selected. 

The  power  house  is  a  handsome,  roomy  brick  structure, 
150  ft.  wide  and  109  ft.  deep  through  engine  and  boiler 
room,  and  situated  about  80  yds.  from  the  river.  A  steel 
stack,  with  a  bottom  inside  diameter  of  9  ft.  and  a  top  in- 
side diameter  of  6  ft.,  rises  at  the  middle  of  the  power  house 
to  a  height  of  165  ft.  above  its  base.  It  is  built  of  steel 
sections,  and  long  anchor  bolts  through  cast-iron  brackets 
hold  it  to  a  massive  pier.  No  expense  has  been  spared  to 
make  the  foundations  of  machinery  and  buildings  sub- 
stantial and  the  drains  and  underground  piping  durable 
and  permanent.  The  foundation  for  each  piece  of  ma- 
chinery, including  boilers  and  stack,  has  been  carried  down 
independently  of  the  wall  footings  to  the  underlying  rock 
bed,  and  each  course  of  brick  thoroughly  grouted.  Two 
thousand  and  one  hundred  barrels  of  cement  and  over  one 
and  one-half  million  bricks  were  used  in  the  construction 
of  the  power  station  and  car  house.  A  concrete  floor  covers 
both  buildings.  A  division  wall  of  brick  carried  to  the 
roof  trusses  50  ft.  above,  separates  boiler  and  engine  rooms 
of  about  equal  size.  Only  one  opening  is  left  in  this  wall 
in  order  that  the  boiler-room  dust  may  be  minimized 
around  the  machinery. 

Two  breeching  connections  lead  from  the  stack,  one  for 
future  enlargement  of  the  boiler  plant,  the  other  connected 
to  tapered  breeching  running  to  the  north  end  of  the  boiler 
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room,  with  branch  flues  to  two  400-hp  triple  drum  B.  &  W.     practical  guarantee  against  shut-downs  is  obtained.  Two 


boilers.  The  boilers  are  21  ft.  wide  and  9  ft.  high,  and 
contain  189  water  tubes  4  ins.  in  diameter.  The  steam 
drums  are  23  ft.  3^  ins.  long  and  42  ins.  in  diameter.  The 
boiler  plant  is  built  for  160  lbs.  steam,  and  the  intention 
is  ultimately  to  carry  very  nearly  that  pressure.  At  pres- 
ent the  gage  is  held  at  135  lbs. 

The  furnaces  used  are  designed  with  three  separate 
short  rocker  grates  for  each  boiler,  each  operated  from 


Blake  14-in.  x  8-in  x  12-in.  single  boiler  feed  pumps  have 
been  installed  and  piped,  so  that  each  or  both  can  either 
supply  a  large  gravity  tank  or  else  pump  ( i )  through  the 
primary   heater,  (2)  through    the    auxiliary   heater,  (3) 


the  grate  fr(jnt  by  a  hand  lever.  There  is  but  one 
row  of  ash  doors.  Spencer  automatic  damper  regulators 
control  the  draft.  The  coal  used  is  West  Virginia  slack, 
and  preparations  are  being  made  to  have  such  a  record 
of  coal  and  ash  weights,  feed-water  gallons  and  tempera- 
tures and  chimney  gas  temperatures  that  the  management 
will  know  what  their  power  is  costing  them,  and  how  to 
get  full  value  for  their  fuel. 

The  methods  employed  in  feeding  the  boilers  afford  the 
utmost  flexil)ility,  and   by  duplications  and  by-passes  a 


VIEWS  OF  CURVE  AND  TANGENT  TRACK  CONSTRUCTION 

through  both  heaters,  or  (4)  direct  to  the  boilers.  The 
auxiliary  is  heated  by  the  exhaust  from  the  exciter  engine 
and  pumps.  A  Worthington  water  meter  of  100,000,000 
cu.  ft.  capacity  can  be  inserted  into  the  line  of  the  feed 
piping.  The  pump  speed  is  controlled  by  a  Fisher  gov- 
ernor which  throttles  the  steam  supply  when  the  feed- 
water  reaches  a  given  pressure.  Penberthy  auto-positive 
injectors  are  ready  to  fill  the  boilers  when  needed.  City 
and  river  water  are  both  availal.)Ie,  the  private  supply  for 
the  pumps  and  condenser  passing  tln-nugh  a  coarse  and 
fine-mesh  strainer  at  the  receiving  basin.  All  drips  are 
carried  back  to  the  boilers  by  a  6-in.  x  4-in.  x  6-in.  Blake 
automatic  return  tank  pump. 
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A  steam  header  runs  along  the  partition  wah  near  the 
ceiHng,  and  is  fed  by  long  bend  pipes.  Gate  valves  are  pro- 
vided in  eaeh  of  these  risers  and  along  each  section  of  the 
header.  These  latter  valves  are  reached  by  an  iron  gal- 
lery suspended  from  the  roof  trusses.  All  steam  and 
feed-water  piping  is  extra  strong,  and  valves  and  fittings 
are  flanged  and  of  "extra-heavy"  weight.  All  the  large 
valves  in  the  plant  are  of  Chapman  manufacture,  and  the 
more  important  straightway  valves  are  fitted  with  outside 
screw  and  yoke,  and  show  at  a  glance  whether  open  or 
shut.  The  blow-of¥  valves  at  the  back  of  the  boilers  are 
of  the  quick-opening  lever  type.  The  try  cocks  on  the 
water  gages  are  opened  from  the  floor  by  extension  rods. 
The  steam  piping,  heaters  and  feed-water  connections  are 
covered  with  sectional  asbestos  fire  felt  made  by  the  H.  W. 
Johns  Company.     Goubert  closed  heaters  have  been  in- 


The  generator  is  a  400-kw,  three-phase,  3000-alternations, 
revolving-field  Wcstinghouse  machine.  The  armature 
yoke  slips  laterally  on  the  bed-plate  for  convenience  in 
making  repairs.  It  rec|uires  about  12  kw  to  excite  the 
generator  at  full  load,  and  it  is  rated  to  deliver  608  amps, 
per  terminal  at  380  volts.  The  exciter  is  a  i7-|--kw  Westing- 
house,  six-pole  engine  type,  125-volt  generator,  coupled 
di-ect  to  a  vertical  engine  made  by  the  B.  F.  Sturtevant 
Company,  and  running  at  400  r.  p.  m.  The  rotary  is  a 
standard  200-kw  Westinghouse  machine. 

The  switchboard  has  seven  panels,  one  exciter,  one  gen- 
erator, one  transformer,  one  load,  two  rotary  and  one  feeder. 
All  are  standard  Westinghouse  sizes,  made  of  blue  Vermont 
marble  2  ins.  thick  and  supported  by  an  angle-iron  frame 
work.  The  first  generator  panel  contains  an  800-amp. 
triple-pole,     double-throw,     quick-break,  spade-handle 


CAR  HOUSE  AT  MONROE 


stalled,  the  primary  supported  by  ]:iipe  standards  in  the 
engine  room  basement  near  the  condenser,  the  auxiliary 
located  in  the  boiler  room.  Excelsior  boiler  compound 
is  being  introduced  into  the  feed-water  at  the  auxiliary 
heater,  by  means  of  an  automatic  feed  cup.  Through  the 
engine-room  wall  in  the  basement  is  a  Blake  independent, 
duplex,  vertical  air  pump  and  jet  condenser,  and  near  it 
in  the  main  engine  exhaust  is  placed  a  relief  valve,  which 
will  open  quickly  in  case  the  vacuum  is  broken.  Con- 
denser suction  and  discharge  piping  is  installed  for  four 
engines. 

The  engine-room  floor  is  made  of  concrete  set  in  iron 
framework,  and  at  one  end  of  the  room  is  the  switchboard, 
with  space  for  exciters  and  rotaries  in  front  of  it.  There 
is  room  beyond  this  for  four  cross-compound  engines, 
direct-connected  to  400-kw  alternators.  Only  one  of  these 
units  is  now  in  place,  though  another  has  been  ordered,  and 
its  foundation  is  being  built.  A  structural,  channel-iron 
runway,  supported  by  masonry  pilasters,  extends  the  whole 
length  of  the  engine  room,  and  carries  a  20-ton  hand- 
power  traveling  crane.  An  i8-in.  and  36-in.  x  42-in.  com- 
pound condensing,  heavy-duty  Hamilton-Corliss  engine, 
manufactured  by  the  Houven,  Owens  &  Rentschler  Com- 
pany, drives  the  generator.  The  makers  rate  this  engine 
at  600  ihp  at  one-quarter  cut-ofif,  with  a  speed  of  100  r.p.m 


switch,  which  throws  the  generator  into  either  the  high 
or  low  bus-bars.  The  high  bus-bars  connect  into  a  bank 
of  three  auto-converters,  which  add  20  volts  to  the  initial 
e.  m.  f.  of  the  generator.  There  is  also  a  synchronizing 
voltmeter  on  the  panel,  an  ammeter  across  one  phase,  from 
which  the  total  ampere  output  can  be  read,  and  an  indi- 
cating wattmeter  which  is  fitted  with  a  thermometer  and 
corrects  for  temperature.  This  instrument  shows  the  real 
watts  at  anv  moment,  while  the  ammeter  takes  into  ac- 
count also  the  wattless  current  generated.  It  is  therefore 
evident  that  the  power  factor  of  the  station  can  be  obtained 
directly  under  any  desired  conditions.  With  only  two 
cars  running,  the  power  factor  was  shown  to  be  91.  Be- 
sides the  above  instruments  there  is  a  station  voltmeter  on 
a  swinging  bracket. 

The  second,  or  load,  panel  carries  two  polyphase  Shall- 
enberger  recording  wattmeters,  one  on  the  high  bars  and 
the  other  on  the  low  bars,  and  another  triple-pole  switch 
which,  however,  is  only  single  throw,  and  parallels  the  bus- 
bars. 

On  the  third,  or  transformer,  panel  is  mounted  an  am- 
meter, which  reads  the  full  alternating-current  output  of 
the  station,  and  three  single-pole,  double-throw,  quick- 
break,  800-amp.  switches. 
The  alternating-current  rotary  panel  contains  a  triple-pole 
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switch  for  the  induction  motor  on  the  end  of  the  rotary 
shaft,  a  triple-pole,  single-throw,  400-amp.,  spade-handle 
switch  for  the  rotary  itself,  and  a  double-throw,  single-pole 
switch  which  connects  the  field  of  the  rotary  either  short 
or  long  shunt.  This  last-named  switch  is  used  when  the 
rotary  is  started  from  the  direct-current  end.  It  is  first 
thrown  to  short  shunt  and  the  rotary  brought  up  to  speed 
as  a  shunt  motor  by  gradually  cutting  out  the  resistance  in 
a  starting  rheostat,  which  is  in  the  main  circuit.  When 
up  to  speed  the  positive  rotary  switch  is  thrown  in  and 
the  starting  rheostat  circuit  opened.  The  speed  can  then 
be  varied  by  means  of  the  field  rheostat  giving  a  visible 
cfiect  on  the  synchronizing  lamps,  and  showing  when  to 
throw  in  the  alternating-current  rotary  switch.  The  other 
method  of  starting  the  rotary  from  the  alternating-current 
end  requires  the  shunt  switch  to  be  left  at  long  shunt,  as 
though  the  rotary  were  a  direct-current  generator.  The 
speed  is  raised  by  the  induction  motor,  and  when  the  lamps 
synchronize  the  alternating-current  switch  is  closed.  Pre- 
ventive coils  are  connected  across  the  shunt  switch  to  avoid 
the  flash  discharge  which  would  occur  were  the  field  cir- 
cuit opened.  On  the  direct-current  rotary  panel  is  also 
placed  a  Westinghouse  circuit  breaker  of  the  latest  pat- 
tern, suitable  direct-current  instruments  and  a  single-pole 
negative  switch  to  ground.  A  Wurts  tank  lightning  ar- 
rester with  choke  coils  is  inserted  in  series  on  the  positive 
side  on  the  lead  to  the  feeder  panel.  The  last  named  con- 
tains a  circuit  breaker,  an  ammeter  and  a  single-pole 
switch  on  each  feeder. 

There  are  three  galleries  directly  above  the  switchboard. 
They  are  constructed  with  iron  framework  and  cement 
arches.  The  first  contains  three  135-kw  self-cooling  West- 
inghouse transformers  with  wire-mesh  ventilating  hoods, 
and  there  is  room  for  nine  more  of  the  same  size.  The 
transformers  are  wound  in  the  ratio  of  forty  to  one,  and 
step  up  to  15,000  volts.  Provision  has  been  made  for  a 
small  traveling  crane  along  the  gallery.  The  transformer 
leads  are  delta  connected  on  both  primary  and  secondary. 
By  the  insertion  of  a  knife  switch  on  each  lead,  any  trans- 
former can  be  quickly  cut  out  for  repair,  and,  being  mesh 
connected,  the  plant  can  go  on  working  on  the  line  with 
the  two  remaining  transformers.  Special  transformer  oil 
is  used  and  piped  to  a  reservoir  in  the  basement.  The 
transformer  cases  are  tied  together  electrically,  and 
grounded  to  avoid  static  discharge.  In  the  second  gallery 
is  a  wooden  framework  carrying  lever  pole  Westinghouse 
circuit  breakers,  one  for  each  high-tension  feeder.  The 
top  gallery  holds  the  lightning  arresters  and  choke  coils. 
The  wiring  runs  without  any  loops  directly  from  the  gen- 
erator to  the  switchboard,  up  through  the  several  galleries 
and  out  to  the  line. 

The  power  house  is  lighted  by  incandescent  lamps  from 
the  exciter  and  enclosed  arcs,  five  in  series  across  the 
direct-current  end  of  the  rotai-y.  All  light  wiring  in  the 
station  and  car  house  is  done  in  Sprague  iron  conduit,  at- 
tached to  the  brick  and  iron  work  with  metal  clips.  The 
outlet  boxes,  switches  and  other  fittings  were  purchased 
from  the  same  manufacturer  making  the  lighting  system 
uniform.  A  small  marble  switchboard  on  iron  supports 
carries  incandescent  and  arc  circuit  switches. 

The  line  to  the  sub-station,  12  miles  south,  is  on  octag- 
onal Georgia  pine  poles,  with  some  long  cedar  poles  in  the 
•  city  of  Monroe.  The  pine  poles  are  45  ft.  long  and  painted 
black.  Beyond  the  sub-station  to  the  Michigan  Central 
Belt  Line  in  Toledo,  6  miles  further,  the  poles  arc  30  ft. 
long.  All  are  set  6  ft.  deep  with  a  concrete  topping,  mak- 
ing them  so  rigid  that  on  ciu-ycs  no  guys  nor  extra  rake 
to  the  poles  is  needed.  Every  tenth  pole  has  a  head  guy 
and  bridal  guys.     Two  cross  arms,  double-iron  braced, 


carry  the  high-tension  feeders,  and  the  pins  form  an  equi- 
lateral triangle.  The  feeders  are  No.  4  copper  wire,  ex- 
cept within  the  city,  where  No.  o  feeders  are  used.  But  one 
transmission  circuit  is  employed,  and  it  is  not  transposed 
throughout  its  entire  length.  Wooden  pins  and  Boch 
triple  petticoat  insulators  are  used.  The  low-tension  feed- 
ers are  all  No.  0000  wire.  One  extends  2  miles  from  the 
power  house  and  the  other  connects  the  power  house  and 
the  sub-station.    The  sub-station  has  three  feeders ;  one 


SECTION  OF  TRACK  AND  LINE 


extends  2  miles  north,  one  2  miles  south,  and  one  4^2  miles 
south.  Weatherproof  covering  is  provided  only  in  the 
city.  Green  glass  railway  insulators  are  used,  and  taps 
are  made  to  the  trolley  every  twentieth  pole.  Double 
trolleys  of  No.  00  hard-drawn  copper  are  suspended  from 
iron  pipe  extension  brackets  bolted  through  the  poles.  A 
Garton  railway  type  lightning  arrester  is  placed  on  every 
twentieth  pole,  and  barbed  wire  is  stretched  along  the 
pole  tops  and  grounded  down  every  fifth  pole.  Besides 
the  usual  rail  gnmnd,  a  tinned  copped  plate  2  ft.  square  is 
set  5  ft.  deep  near  tlie  pole.  A  jirivate  telephone  line  is 
strung  on  iron  brackets  driven  into  the  poles  just  above 
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the  extension  brackets  and  transposed  every  fifth  pole  to 
avoid  induction  trouble. 

The  country  through  which  the  road  runs  is  compara- 
tively level,  affording  good  alignment  and  easy  grades. 
The  maximum  curvature  is  6  degs.,  and  the  heaviest  grade 
•s  less  than  2  per  cent.  Culverts  and  bridge  abutments  are 
of  concrete,  with  steel  superstructure.  The  track  is  on 
private  right  of  way;  iron  cattle  guards  are  placed  at  road 
crossings,  and  the  elimination  of  railroad  grade  crossings 
is  a  prominent  feature  of  the  construction. 

There  is  now  completed  about  18  miles  of  single  track, 
together  with  six  sidings.  The  track  consists  of  70-lb.  T- 
rails,  heavily  ballasted  with  broken  limestone.  Ties  are  of 
cedar  and  oak,  and  are  of  standard  dimensions.  The  rails 
are  pressed  bonded  inside  the  angle  plates,  and  are  cross 
connected  at  frequent  intervals. 

No  all-copper  return  is  considered  necessary,  but  the 
rails  and  the  negative  rotary  lead  at  the  power  station  are 
given  an  effective  running  water  ground  in  the  river  bed. 

The  rolling  stock  consists  of  four  passenger  cars,  one 
chair  car,  one  combined  passenger  and  Ijaggage  car  and 
one  freight  car.  The  passenger  cars  are  40  ft.  long,  with  a 
smoking  compartment  at  the  forward  end,  and  made  by 
the  Jewett  Car  Company,  of  Newark,  Ohio.  Electric 
heaters  are  wired  under  each  seat,  which  are  Wheeler  rever- 
sible patent.  The  trucks  are  No.  26  Peckham,  extra  strong 
design,  and  Price  friction  brakes  are  used,  besides  the  or- 
dinary hand  brakes.  The  electric  equipment  is  four- 
motor — No.  56  Westinghouse  motors  (50  hp) — and  K-14 
"ontrollers.  C)ther  appliances  are  Wagenhall's  incandes- 
cent arc  headlights,  Nutall  trolleys  and  Jenny  couplers. 
The  cars  run  very  smoothly  and  at  high  speed,  the  regular 
schedule  speed  being  at  the  rate  of  38  miles  per  hour.  The 
average  number  of  stops  for  this  schedule,  however,  is  but 
two  per  mile. 

The  sub-station  is  a  square  brick  building  with  three 
transformers  and  two  rotaries,  of  the  same  sizes  as  in  the 
power  house,  on  the  main  floor,  and  the  lightning  arresters 
and  circuit  breakers  in  a  low  gallery  at  the  back.  The 
high-tension  leads  are  brought  into  this  gallery  througli 
clear  glass  tubes  2  ft.  long  and  in.  thick,  inserted  through 
a  stone  block.  The  switchboard  contains  two  alternating- 
current  and  two  direct-current  rotary  panels  and  two  feeder 
panels,  all  of  which  correspond  to  those  before  described. 
A  tank  arrester  is  inserted  between  the  generator  and 
feeder  panels. 

The  car  house,  adjoining  the  power  house,  is  also  a  brick 
building  with  iron  roof  trusses,  but  it  has  a  galvanized 
iron  roof  and  rear  wall.  An  oil  house  of  the  same  con- 
struction lies  behind.  There  are  two  long  car  pits  in  the 
building  in  which  there  are  eight  registers  per  pit.  The 
heating  is  done  by  forcing  hot  air  through  underground 
tile  ducts  from  the  boiler  room,  by  means  of  a  72-in.  Buf- 
falo Forge  Company  pressure  blower.  The  blower  is  run 
by  a  vertical  engine  of  the  same  make,  and  the  air  forced 
through  heater  coils  supplied  by  the  exhaust  from  the  en- 
gine. Live  steam  connection  is  also  provided  through  a 
reducing  pressure  valve. 

A  locked  switch  is  installed  on  a  pole  100  ft.  in  front  of 
the  car  house,  where  the  cars  switch  into  the  yard,  and  this 
switch  cuts  out  the  trolley  current  on  every  track  in  the 
car  house. 

The  road  was  designed  and  built  by  J,  G.  White  &  Com- 
pany, whose  Mr.  Childs  had  charge  of  the  installation. 

Since  the  road  was  started  it  has  been  consolidated  with 
the  Detroit  &  Toledo  Shore  Line  Railway  Company.  The 
manager  of  the  Toledo  &  Monroe  Railway,  A.  F.  Edwards, 
has  been  retained  by  the  consolidated  interests. 


Accounts  Payable  and  the  Voucher  System 


BY  B.  W.  TINGLEY 


To  the  professional  accountant  or  to  one  who  may  be 
in  charge  of  the  thoroughly  systematized  accounts  of  a 
large  street  railway  corporation  many  of  the  things  treated 
of  in  this  article  may  appear  trite,  but  it  is  not  for  the  in- 
formation of  such  that  this  paper  was  written.  They,  pre- 
sumably, have  been  thoroughly  schooled  in  the  science  of 
corporate  accounts  and  are  perfectly  capable  of  developing 
their  own  methods,  but  there  is  a  large  class  of  men  other- 
wise well  grounded  in  the  ordinary  fundamental  rules  of 
bookkeeping  who  find  themselves  by  virtue  of  such  knowl- 
edge placed  in  charge  of  the  accounts  of  some  smaller 
transportation  compan\-  without  having  had  the  advan- 
tages of  a  preliminary  training  in  corporation" methods,  or 
who,  having  such  preliminary  training,  are  making  efforts 
tc  perfect  their  system. 

It  is  for  these  that  the  suggestions  embodied  in-  this 
article  have  been  compiled  from  actual  practice  with  the 
hope  that  they  may  be  found  of  value  in  their  efforts  to  per- 
fect themselves  and  their  methods. 

It  would  seem  needless  to  urge  co-operation  between  the 
various  branches  of  the  business  and  the  accounting  force, 
but  the  accountant  must  look  the  matter  squarely  in  the 
face  and  realize  that  only  too  often  he  is  persona  non  grata 
to  the  engineering  or  operating  staff.  Engineers  and  other 
technical  men  are  apt  to  look  only  at  the  development  and 
realization  of  their  own  plans  without  regard  to  cost  or  de- 
tails of  cost,  and,  to  put  it  mildly,  are  generally  inclined  to 
look  upon  the  accountant  and  his  requests  for  data  as 
somewhat  o'f  a  bore. 

There  are  some  men  who  stand  at  the  top  of  their  pro- 
fession technically,  who  can  not  be  trusted  to  supervise 
expenditures,  and  the  accountant  has  got  to  use  all  pos- 
sible finesse  in  handling  such  if  it  is  his  misfortune  to  find 
them  among  the  staff.  His  is  a  thankless  job  at  the  best, 
and  the  very  ones  who  resent  or  neglect  inquiry  after  de- 
tails will  be  among  the  first  to  criticise  if  he  should  be  un- 
able to  produce  data  of  cost  when  called  for.  Engineers 
are  prone  to  push  improvements  without  due  regard  to  the 
ultimate  cost,  a  little  here,  a  little  there,  mounts  up  in  the 
final  total  in  a  surprising  manner. 

If  the  true  facts  were  made  public  it  is  safe  to  say  that 
fully  50  per  cent  of  the  failures  of  individuals  and  firms, 
and  to  a  less  degree  of  corporations,  would  be  found  to  be 
primarily  due  to  a  lack  of  knowledge  of  the  exact  liabili- 
ties. 

Most  men  will  instinctively  keep  an  accurate  account 
of  what  may  be  due  them,  but  there  seems  to  be  an  inherent 
tendency  in  the  majority  of  individuals,  even  in  those  at 
the  managing  end  of  some  corporations,  to  let  the  accounts 
payable  take  care  of  themselves,  trusting  to  luck  that  when 
the  time  comes  for  settlement  the  necessary  funds  will  be 
on  hand,  and  with  the  certainty  that  if  they  forget  or  over- 
look the  account  the  creditor  will  not  fail  to  remind  them. 
The  problem  before  us  is,  therefore,  how  can  we  best  keep 
records  of  the  accounts  payable? 

Every  corporation,  no  matter  how  small,  should  have 
some  one  person  who  is  held  responsible  for,  and  through 
whose  hands  all  orders  for  materials  must  pass.  This  can 
cither  be  a  full-fledged  purchasing  agent,  or,  where  the 
business  done  will  not  warrant  such  an  official,  can  be  a 
clerk  subject  to  some  higher  officer .  In  the  latter  case, 
preferably  the  treasurer,  as  in  this  way  the  person  respon- 
sible for  the  funds  can  more  easily  keep  track  of  the  re- 
quirements. 

To  the  purchasing  agent  or  clerk,  as  the  case  may  be, 
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all  bills  should  be  sent  immediately  on  their  receipt,  to  be 
checked  against  the  order  and  approved  as  to  quantity, 
quality,  price  and  authorization.  He  should  keep  a  book, 
call  it  what  you  please.  Bill,  Record  or  Sundry  Creditors, 
in  which,  after  checking  against  order  and  before  leaving 
his  hands,  every  bill  must  be  entered.  In  this  book  an  ac- 
count must  be  opened  with  everyone  who  renders  a  bill, 
and  as  the  bills  are  rendered  under  their  proper  account,  a 
memorandum  as  to  the  disposition  made  of  the  bill,  /.  c, 
sent  to  storekeeper,  constructing  engineer,  etc.,  as  the  case 
may  be,  for  approval. 

The  writer  has  found  that  for  this  purpose  an  ordinary 
ledger  ruled  book  answers  every  requirement,  as  it  is 
only  intended  to  be  a  temporary  record  to  keep  track  of  the 
bills  while  in  process  of  approval,  and  is  not  connected 
with,  or  dependent  on,  any  of  the  general  account  books. 
In  a  previous  article  on  "The  Store  Room  and  Store  Room 
Accounts,"  the  advantages  of  a  company  having  its  own 
form  for  bills  payable  are  set  forth,  and  the  remarks  there 
made  would  apply  here. 

It  is  the  purchasing  agent's  business  to  see  that  every  bill 
is  returned  certified  within  a  reasonable  time  and  turned 
over  to  the  accounting  force.  When  this  is  done  he  makes 
a  proper  entry  to  this  effect  on  his  book  and  his  responsi- 
bility for  the  bill  ceases.  While  this,  as  stated,  is  not  in- 
tended as  a  book  of  permanent  record,  it  is  ofttimes  useful, 
aside  from  its  primary  use  as  memorandum,  in  case  of  a 
disputed  account  where  the  question  of  date  of  receipt  of 
any  given  bill  enters  into  the  subject.  When  the  time  of 
closing  the  books  comes  around,  annually  or  oftener,  it  is 
necessary  that  every  bill  covering  the  period  should  be  in 
the  accountant's  hands,  it  is  indispensable  as  a  check. 

It  is  the  custom  with  many  companies  to  have  a  rule  re- 
quiring that  bills  for  all  goods  delivered  within  any  month 
must  be  rendered  and  received  within  a  given  time,  gen- 
erally five  days,  after  the  end  of  that  month,  in  order  tb 
receive  attention  at  the  regular  time  of  settlement,  covering 
the  accounts  of  such  period.  With  this  rule  and  one  re- 
quiring the  prompt  return  of  all  bills  when  approved,  the 
accountant  is  enabled  to  show  each  month  the  true  in- 
debtedness incurred  and  unpaid  for  such  period. 

Under  the  voucher  system  of  paying  accounts  when  the 
bills  reach  the  accounting  department  they  are  placed  in 
a  filing  case  in  alphabetical  order  until  the  regular  time 
for  making  out  the  voucher  comes  around,  monthly  or 
oftener,  as  the  case  may  be,  according  to  the  volume  of. 
business.  The  primary  object  in  the  use  of  vouchers  is  to 
secure  uniformity  in  the  records  and  at  the  same  tmie  show 
to  the  disbursing  officer  a  proper  authorization  for  the  p2.y- 
ment  of  the  account. 

When  we  reach  the  shape  that  the  voucher  is  to  rake 
there  is  chance  for  selection  from  a  great  variety  of  forms, 
all  of  which  have  their  points  of  merit,  while  some  arc 
equally  open  to  serious  objections.  The  best  plan  is  for  the 
accountant  to  take  some  form  that  most  nearly  seems  to 
meet  his  case,  and  from  this  elaborate  until  all  the  require- 
ments of  his  particular  company  are  filled.  For  large 
corporations  the  voucher  that  takes  the  place  of  a  check 
is  in  many  ways  the  best,  but  for  the  general  run  of  cor- 
porations a  simpler  form  to  be  accompanied  by  a  check  h 
preferable.  Granting  that  the  latter  form  is  adopted,  the 
next  question  that  presents  itself  is  :  How  shall  the  voucher 
be  made  out  ? 

Some  companies  have  the  voucher  made  as  an  exact 
copy  of  the  bill  or  bills  covered  by  it.  Others  make  it  out 
'"as  per  bill  attached,"  simply  carrying  out  the  total  amount 
and  fastening  the  bill  to  the  voucher  either  by  paste  or 
rivet.  This  method,  while  it  saves  clerical  labor,  is  open 
to  the  great  objection  that  the  bills  are  liable  to  be  detached 


and  lost,  and  also  that  when  several  bills  are  attached  to  the 
same  voucher  it  makes  a  bulky  package  to  send  throui^h 
the  mail  and  involves  extra  postage.    Others,  again,  word 

the  voucher  "as  per  bill  No.   filed."  This  form  saves 

labor  and  does  away  with  the  objections  to  the  previous 
form,  but  still  is  open  to  criticism  on  the  ground  of  inL:on- 
venience  in  case  any  details  of  a  given  account  have  to  be 
traced,  as  the  reference  would  have  to  be  earned  back  of 
the  voucher  to  the  bill  file.  This,  however,  does  not 
amount  to  a  very  serious  objection,  as  the  cases  where 
accounts  have  to  be  traced  do  not,  as  a  rule,  amount  to 
any  great  number  in  the  ordinary  course  of  business,  but 
like  the  story  of  the  man  going  to  Texas  in  days  gone  by, 
when  advised  by  his  friends  on  the  subject  of  going  armed, 
"You  may  never  want  a  gun,  but  when  you  do,  you  want 

it  d  — d  bad."   This  objection  can  be  removed  by  making 

it  a  rule  to  attach  all  bills  to  the  voucher  after  the  latter 
have  been  returned  receipted.  For  any  one  of  these 
methods  of  vouchering  the  same  general  form  will  answer: 


Order  No. 

The  X,  Y  and  Z  Railway  Co. 

To  


Approved  : 

Folio....           Date....       Correct,  j   Purch.  Agent. 

Paid  by  Check  No                               (   Secretary. 

 1 901. 

Received  of  the  X,  Y  and  Z  Railway  Companj'  

 Dollars 

in  full  settlement  of  above  account. 

I    

Please  date,  sign  and  return  this  receipt  without  delay  to  the 
Treasurer  City. 


SUGGESTED  FORM  FOR  VOUCHER 

The  blank  after  "Approved"  is  for  use  when  the  ap- 
proval of  some  higher  official  than  those  named  in  the  form 
is  wanted,  e.  g.,  president  or  general  manager.  The  back 
of  the  voucher  can  have  a  classification  list  printed  thereon 
covering  the  standard  railway  accounts  used,  with  a  few 
blank  lines  for  extras,  or  can  be  left  entirely  blank. 

As  the  vouchers  are  intended  to  be  a  part  of  the  per- 
manent records,  it  is  important  that  there  be  no  break  in 
the  record,  and  it  is  therefore  essential  that  they  should  all 
be  receipted  and  filed  in  regular  order.  The  size  of  the 
voucher  should  be  such  as  will  fit  a  regular  official  size 
envelope  when  folded  once  across,  or  double  this  size  for  a 
large  voucher. 

It  would  be  supposed  that  in  these  enlightened  days  of 
the  twentieth  century  that  there  would  be  no  one  in  busi- 
ness who  would  fail  to  observe  the  ordinary  courtesies  of 
the  business  world  and  promptly  return  the  receipt  when 
an  account  is  .settled,  yet  it  will  be  found  that  some  men 
are  either  too  ignorant  or  indififerent  to  attend  to  this 
simple  matter  without  a  reminder,  such  as  is  printed  on  the 
foot  of  the  voucher.  Even  with  this  notice  you  can  not 
always  count  on  getting  the  receipted  voucher  back,  and  it 
will  be  found  useful  to  have  a  lighter  manilla  envelope  with 
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printed  address  of  the  treasurer  enclosed  with  each 
voucher,  when  paid,  through  the  mail.  This  envelope 
should  be  large  enough  to  take  the  voucher  without  further 
folding,  being  just  a  shade  smaller  than  the  regular  official 
envelope.  By  the  use  of  your  own  envelope  fitted  to  th.e 
voucher  you  also  secure  the  probability  of  its  return  in 
same  shape  as  sent  out,  in  good  condition  for  filing,  other- 
wise it  will  probably  be  returned  in  a  small  business  en- 
velope folded  in  two  or  more  ways,  much  distorted  as  to 
shape. 

For  his  own  protection  the  treasurer  should  insist  that 
all  vouchers  be  approved  by  at  least  two  other  officials  be- 
fore he  makes  payment.  This,  like  all  rules,  is  subject 
to  exceptions  in  special  cases,  but  should  be  imperative  in 
all  ]5ayments  for  materials,  and  under  no  circumstances 
where  the  voucher  system  is  in  use  should  the  treasurer 

ever  issue  a  check 
without  a  proper 
voucher  in  hand  at 
time  check  is  made 
out. 

( )ne  of  the  great 
advantages  in  the  use 
of  a  voucher  tliat 
takes  the  place  of  a 
check  is  the  certainty 
that  you  will  get  it 
back  properly  re- 
ceipted through  your 
bank,  but  the  other 
questions  entering  in- 
to the  use  of  this 
form  are  such  that  it 
is  not  always  feasible 
to  use  it. 

Having  decided 
upon  the  form  that 
the  voucher  is  to 
take,  the  next  ques- 
tion is  the  recording 
of  it  in  order  that  the 
charges  covered  may 
get  upon  the  general 
books  without  unnecessary  labor  and  in  a  concise  form.  To 
ef¥ect  this,  the  best  method  is  by  the  use  of  a  Voucher  Rec- 
ord Book.  It  is  quite  possible  to  adopt  the  use  of  vouchers 
to  secure  uniformity  and  proper  certification  of  accounts 
without  using  the  Voucher  Record,  but  such  use  is  very 
much  like  the  play  of  "Hamlet,"  with  Hamlet  left  out. 
The  Voucher  Record  is  one  of  the  greatest  labor-savine 


No.... 

To  

Cars  

Petty  Cash  

Etc  

FORM  FOR  BACK  OF  VOUCHER 


devices  that  an  accountant  can  make  use  of.  By  posting 
directly  from  it,  one  entry  monthly  to  each  account  covered 
by  its  classification  will  cover  all  inde1)tedness  incurred 
for  such  account  and  will  do  away  with  long  and  cumber- 
some journal  entries,  and  in  a  business  of  any  magnitude 
will  save  considerable  clerical  labor.  The  book  should 
have  not  over  fifty  lines  to  the  page,  and  should  be  suffi- 
ciently wide  to  provide  columns  for  all  the  standard  ac- 
counts, with  a  few  blank  ones  for  special  accounts.  Head- 
ings of  all  regular  accounts  should  be  printed,  and  as  an 
aid  to  carry  the  extension  across  the  page,  every  fifth  faint 
line  may  be  ruled  either  in  darker  blue  or  light  red.  As 
a  further  aid,  where  the  number  of  accounts  necessitates 
a  very  wide  l)ook,  the  faint  lines  can  be  numbered  on  each 
page  from  the  top  down,  but  this  will  hardly  be  found 
necessary  for  any  book  that  is  less  than  4  ft.  wide  when 
open,  which  will  be  ample  for  all  ordinary  requirements. 

After  the  vouchers  are  made  out  and  before  they  are  sent 
to  the  various  officers  for  approval,  thev  must  be  entered 
upon  the  Record  Book,  being  numbered  consecutively. 
The  headings,  as  shown,  are  self-explanatory,  and  footings 
of  the  various  classification  columns  must  equal  the  foot- 
ing of  the  one  headed  Amount. 

I'ostings  are  made  direct  to  the  several  Ledger  Accounts 
at  the  end  of  the  month.  The  total  of  the  Amount  column 
]:)eing  posted  to  Sundry  Creditors'  Account  which,  as  the 
total  payments  as  shown  by  the  Cash  Book  are  charged  to 
that  account,  will  show  the  floating  indebtedness  when- 
ever the  books  are  balanced. 

By  handling  the  accounts  in  this  manner,  but  one  posting 
is  required  each  month  for  the  credit  side  of  the  Cash 
Book. 

As  the  bills  are  supposed  to  be  in  proper  shape  as  to 
price,  etc.,  before  they  reach  the  accounting  department,  it 
is  very  rare  that  any  change  is  made  in  the  face  of  the 
voucher,  but  to  allow  for  any  such  contingency,  the  column 
headed  "Deductions"  is  provided;  in  this  any  change  in 
the  amount  of  the  voucher  is  to  be  noted  in  red  ink  and 
must  be  corrected  on  Ledger  by  Journal  Entry. 

Occasionally  deductions  are  made  for  discount  offered 
by  some  creditor,  who,  for  his  own  reasons,  desires  the  pay- 
ment of  his  account  ahead  of  the  regular  time,  but  where 
the  company  has  a  regular  rule  for  discounting  all  Bills 
the  deductions  should  be  made  before  entry  of  voucher  on 
the  Record. 

This  raises  the  question  of  having  a  hard  and  fast  rule 
of  discount  for  all  bills  which  must  always  remain  a  matter 
of  policy  which  the  officers  of  every  company  must  decide 
for  themselves,  but  it  is  in  the  opinion  of  the  writer  a  rule 
where  the  advantages  are  often  outweighed  by  the  trouble 


Date 

Voucher 
Number 

In  whose  Favor 

What  for 

Amount 

Deduction 

Date  Paid 

Returned 

Petty 

Cash 

Expense 
General 

Store 
Room 

Etc. 

Etc. 

Etc. 

Totals  

FORM  OF  VOUCHER  RECORD  BOOK 
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that  may  arise  in  times  of  money  stringency  and  the  re- 
llections  that  will  be  made  as  to  the  company's  solvency 
if  for  any  reason  it  suspends  the  discount. 

The  date  of  payment  of  the  voucher  is  obtained  from 
the  Cash  Book  and  entered  in  proper  column. 

If  within  a  reasonable  time  after  such  date  the  voucher 
is  not  returned  receipted,  steps  should  be  taken  to  follow 
it  up  by  correspondence.  If  the  original  can  not  be  found 
a  duplicate  should  be  made  up  and  receipt  secured  if  pos- 
sible. If  from  any  cause  the  original  or  a  duplicate  receipt 
can  not  be  olitained  a  memoranda  to  that  effect  should  be 
filed  with  the  Receipted  Vouchers  in  the  proper  sequence 
with  copies  of  correspondence  attached. 

If  thought  desirable  it  would  be  perfectly  feasible  to 
have  all  vouchers  for  material,  requiring  the  purchasing- 
agent's  approval,  made  out  in  his  department  and  the 
original  bills  remain  on  file  in  his  custody.  In  this  case 
he  would  approve  vouchers  before  passing  to  the  account- 
ant. No  mention  has  been  made  of  any  voucher  except 
for  material  purchased,  but  the  proper  development  of  the 
system  requires  that  every  disbursement  shall  be  repre- 
sented by  a  voucher,  therefore  one  must  be  made  out  for 
all  items  of  petty  cash,  payments  under  contract,  pay 
rolls,  salaries,  advances  on  account  of  expenses  to  officers 
and  others  entitled  to  expense  money,  etc.,  and  proper  dis- 
tribution of  the  charges  made  in  same  manner  as  for  the 
material  vouchers. 



How  to  Make  Non-Paying;  Roads  Pay 

BY  H.  S.  COOPER 


IX.  M  aiiitenancc — Standardization 
With  the  class  of  roads  under  consideration  it  is  gen- 
erally the  case  that  the  equipment  of  most  or  all  depart- 
ments— power  station,  line,  track,  cars,  trucks  and  their 
electrical  equipments — is  a  mixed  one,  it  being  the  excep- 
tion to  find  one  where  such  equipment  is  standard  for  each 
department,  viz. :  Where  all  the  track  or  line,  or  all  of  the 
cars  or  their  trucks,  or  the  electrical  equipment  of  them, 
or  the  power  station,  arc  of  the  same  make,  size,  style  or 
type.  Even  where  they  have  originally  lieen  so,  various 
causes  have  led  to  the  installation  of  different  apparatus  or 
materials  until  in  many  cases  the  property  is  an  historical 
museum  of  most  of  the  "has-beens"  of  the  street-railway 
field,  with  the  logical  result  that  a  very  large  number  of 
extra  repair  and  renewal  parts  have  to  be  kept  in  stock.  In 
one  road  known  to  the  writer  there  are,  on  7  miles  of  track, 
six  different  sections  and  weights  of  rails,  five  different 
types  of  special  work,  two  sizes  of  trolley  wire  and  eight 
different  types  of  fittings  for  it !  Among  the  twenty  cars 
there  are  four  makes  and  eight  types,  there  are 
four  makes  and  six  types  of  trucks,  three  makes 
and  five  types  and  sizes  of  motors !  In  the  power  station 
are  two  makes  and  three  sizes  of  engines,  two  makes,  three 
sizes  and  two  types  of  boilers,  three  makes  and  two  sizes 
of  generators  !  In  consequence  the  quantity  and  variety  of 
repair  and  renewal  parts  that  have  to  be  carried  in  stock  is 
simply  appalling  for  the  size  of  the  road,  to  say  nothing  of 
the  special  tools  and  appliances  used  on  them  and  the  difii- 
culty  and  expense  of  training  new  men  to  the  multiplicity 
of  their  use,  the  chances  for  errors  in  parts  or  materials 
greatly  similar  and  the  difficulty  in  maintaining  such  sup- 
plies in  a  normal,  yet  reasonable,  quantity. 

In  some  few  cases  this  has  been  unavoidable  to  a  certain 
extent ;  apparatus  or  materials  of  the  same  make,  size  or 
type  as  the  original  installation  have  either  been  unattain- 
able at  reasonable  jirices  or  in  decent  condition,  or  the 
original  type  was  such  that  duplicates  of  it  were  undesirable 


on  any  terms.  Lack  of  means  and  the  prevailing  plenti- 
fulness  and  cheapness  of  second-hand  apparatus  and  ma- 
terials has  also  led  many  roads  to  buy  "any  old"  make  or 
type  simply  because  they  were  "so  cheap"  or  "such  a  bar- 
gain;" forgetting  that  the  "first  cost"  is  not  always  h  cri- 
terion of  the  real  cost  when  maintenance  is  thoroughly  un- 
derstood and  considered. 

Again,  during  the  last  two  or  three  years,  the  difficulty  of 
obtaining  reasonably  prompt  delivery  of  new  and  modern 
apparatus  in  small  orders  has  been  so  great  that  it  has  been 
a  case  of  Hobson's  choice  when  change,  increase  or  exten- 
sion has  been  suddenly  settled  on.  This  dilemma  is  often 
largely  the  fault  of  the  owners  who  are  generally  only  too 
willing  to  put  off  the  decision  to  purchase  until  the  very 
last  moment  and  then — get  left.  There  are  few  managers 
or  superintendents  who,  if  left  alone,  will  make  such  an 
error  ;  as  a  rule,  they  generally  "holler  before  they're  hurt !  ' 

It  is  often  a  grave  question  to  the  management  as  to  the 
relative  economy  of  the  two  courses  when  the  question 
ci  mes  up  as  to  addition,  extension  or  substitution.  Whether 
the  superior  simplicity,  efficiency,  durability,  or  ease  and 
cheapness  of  repair  of  the  newer  or  more  modern  ap- 
jiaratus  or  materials  will  counterbalance  the  cost  of  keeping 
and  using  one  or  more  extra  and  entirely  different  set  of 
re]iair  or  renewal  parts,  with  the  necessary  special  tools  or 
appliances  for  their  handling  and  the  cost  of  training  the 
employees  to  their  use  and  operation,  is  a  question  that 
should  be  very  carefully  considered  by  the  owners  or  man- 
agers before  the  purchase  is  made. 

Here  again,  local  conditions  and  needs  must  be  taken 
into  consideration.  If  the  equipment  ol  the  department 
that  is  to  be  increased  or  partly  replaced  is  fairly  modern, 
efficient  and  suited  to  its  purpose ;  if  the  repair  or  renewal 
parts  for  it  may  be  obtained  promptly  and  at  a  reasonable 
cost ;  if  the  addition  or  substitution  is  a  small  proportion 
of  the  whole  equipment  of  that  department,  or  if  the  in- 
crease or  substitution  is  only  a  temporary  matter  to  tide 
over  until  some  intended  radical  change  or  increase  is  to 
be  made,  then,  in  either  of  these  cases  there  is  a  good  rea- 
son for  the  installation  of  identical  apparatus  or  materials, 
even  if  it  is  "behind  the  times"  and  somewhat  deficient  in 
efficiency,  durability  or  ease  of  repair,  for  in  such  cases  the 
single  item  of  simplicity  in  the  keeping  and  handling  of  re- 
pair and  renewal  parts  and  the  attendant  tools  and  labor 
will  probably  more  than  compensate  for  the  other  adverse 
conditions. 

On  the  other  hand,  if  the  equipment  or  materials  in  use 
are  notoriously  and  plainly  inefficient  or  expensive  to  main- 
tain ;  if  they  are,  as  a  whole,  in  bad  condition ;  if  repairs 
and  renewals  are  unobtainable  except  by  long  delay  or  ex- 
cessive cost ;  if  a  large  percentage  of  addition  or  substitu- 
tion has  to  be  made,  or  if  no  further  addition  or  change  is 
expected  to  be  made  for  a  long  period ,  then  it  is  wise  to 
very  fully  consider  if  it  will  not  pay  in  the  end  to  purchase 
different  and  more  modern  or  efficient  apparatus  or  ma- 
terials, even  though  by  doing  so  the  stock  of  repair  and  re- 
newal parts  has  to  be  duplicated  or  triplicated. 

If  the  latter  course  is  determined  on  it  must,  however, 
l)e  done  with  a  final  anfl  definite  enil  in  view.  To  buy  the 
most  modern  and  efficient  apparatus  of  one  make,  size  or 
type  this  year,  and  to  find,  in  the  increase  forced  on  you 
next  year,  that  you  are  compelled  to  put  in  an  entirely 
different  make,  size  or  type,  is  to  avoid  only  one  of  the 
evils,  it  is  -'swapping  the  devil  for  his  imps"  !  The  end  in 
view  should  be  finally  to  make  the  equipment  of  each  and 
every  department  as  nearly  "standard"  as  is  possible,  and  to 
this  future  end  a  great  many  other  things  may  be  sacri- 
ficed with  rennuierative  results.  To  do  this  generally 
needs  both  foresight,  thorough  local  and  technical  knowl- 
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edge — and  great  patience,  "snap  judgment"  must  be 
avoided,  unpractical  and  untechnical  officers  and  officials 
held  in  leash  and  glib-tongued  salesmen  temporarily  dis- 
couraged with  a  club,  and  at  times  even  the  urgent  de- 
mands of  the  public  and  the  press  will  have  to  remain  un- 
satisfied until  the  future  policy  and  practice  have  been  fully 
determined.  At  such  times  "make  haste  slowly"  must  be 
the  motto,  for  it  is  at  such  times  that  the  manager  has  the 
chance  to  "show  his  mettle"  and  to  make — or  mar — him- 
self. 

Aside  from  the  standardizing  of  the  original  machinery 
and  appliances  comes  that  of  maintenance,  the  standard- 
izing of  all  repair  and  renewal  parts,  tools  and  auxiliary 
appliances  and  materials,  and  to  this  branch  less  attention 
is  paid  than  even  to  the  other.  It  is  no  uncommon  thing  in 
even  otherwise  well-managed  roads  to  find  the  bolts 
in  use  with  all  sorts  and  numbers  of  threads,  the  nuts  of 
all  varieties  of  sizes — and  also  of  threads,  brasses  and  bear- 
ings having  to  be  "fitted"  to  their  journals  every  time  they 
are  changed  or  renewed,  wheels  having  to  be  rebored  or 
axles  "rough-punched"  to  get  a  proper  "pressure  fit," 
"shims"  and  "dutchmen"  used  in  all  sorts  of  places,  "fits" 
made  with  a  drift-pin  and  a  sledge  and  templets,  jigs  and 
gages  conspicuous  by  their  absence.  Such  a  state  of  affairs 
always  means  time,  labor  and  materials  lost  and  wasted, 
and  yet  this  can  be  avoided  even  in  the  smallest  and  poorest 
road  by  a  continuous  and  unremitting  effort  in  the  right 
direction — that  of  standardization. 

Take  that  commonest  and  most  abused  of  all  repair  parts, 
the  ordinary  machine  bolt.  In  the  small  roads,  if  it  is  not 
raked  out  of  the  scrap-]>ile,  cobbled  up  in  the  shop  forge 
or  gouged  out  of  a  bar  of  cheap,  rough  iron  with  a  dull 
die,  it  is  bought  as  needed  of  the  local  hardware  dealer. 
Either  is  bad,  but  the  last  is  generally  worse,  for  the  most 
ignorant  person  on  earth  in  regard  to  the  fine  points  of  bolts 
is  generally  their  retailer  ;  to  him  a  bolt  is  a  bolt  so  long  as  it 
has  a  head,  thread  and  nut,  he  buys  them  by  the  keg  as 
cheap  as  possil:)le,  and  such  things  as  "standard"  threads 
or  dimensions  of  head  or  nut  or  accuracy  of  fit  are  refine- 
ments that  make  him  suspicious  of  the  man  that  asks  them. 
Even  with  large  roads  which  buy  their  bolts  wholesale 
there  is  often  a  tendency  to  consider  the  price  and  neglect 
the  specifications.  As  bolts  enter  so  greatly  into  all  repairs 
and  renewals,  as  their  use — the  putting  on  and  taking  off 
of  the  nuts  or  the  tightening  or  loosening  of  the  bolt  itself — 
are  things  which  have  to  be  done  so  frequently  in  every  de- 
partment, it  would  seem  that  of  all  matters  this  would  have 
received  the  most  attention,  that  every  effort  would  be  made 
to  make  its  operation  as  simple,  quick  and  easy  as  possible. 
And  yet  in  nine  shops  out  of  ten  wliere  a  truck,  a  motor  or 
a  piece  of  machinery  is  to  be  taken  apart  or  put  together, 
the  bolts  will  cause  the  greatest  loss  of  time,  temper,  skin 
and  profanity. 

It  does  not  pay  to  use  poor  bolts  nor  to  misuse  good  ones. 
It  does  not  pay  to  buy  any  old  bolt,  to  buy  bolts  at  letail 
of  retailers  or — except  m  special  cases,  in  some  finished 
or  special  bolts  and  on  very  large  roads — it  does  not  pay 
to  make  bolts. 

At  the  present  time  there  are  a  dozen  firms  who  make 
a  specialty  of  manufacturing  bolts,  good  bolts,  bolts  with 
head  and  nut  and  body  and  thread  exact  to  a  standard, 
where  any  nut  will  fit  any  bolt  with  either  "wrench"  or 
"finger-fit,"  and  every  bolt  will  fit  its  hole  to  one-sixty- 
fourth  of  an  inch.  For  a  very  small  additional  cost  they 
will  "chamfer"  the  nuts  and  heads  and  "face"  the  nuts,  and 
for  a  slight  difference  in  discount  they  will  sell  you  less 
than  "keg"  lots,  and  the  total  of  all  this  will  be  a  large  per 
cent  less  than  the  retailer  will  charge  for  the  things  he  calls 
bolts.    In  addition  to  this  you  will  be  enabled  to  discard 


monkey  and  Stilson-wrenches,  pipe-tongs,  cold-chisels  and 
sledges  as  a  means  of  tightening  or  loosening  a  bolt  or  nut, 
and  will  need  only  two  flat  wrenches  to  each  size  of  bolt — 
one  for  square  and  one  for  hexagon  shape ;  for  all  bolts  of 
the  same  size  will  have  similar  sized  heads  and  nuts,  the 
"chamfer"  on  the  head  or  nut  guides  the  wrench  to  its  po- 
sition, the  "facing"  of  the  nut  insures  an  even  bearing  on 
the  threads  and  a  straight  pull  on  the  bolt,  while  the 
"finger-fit"  enables  the  nut  to  be  rapidly  run  on  or  off. 

In  any  shop  or  department  where  a  careful  account  of 
the  stock  used  has  been  kept,  the  number,  size,  length  and 
kind  of  bolt  used  within  any  period  in  the  past  should  be 
a])le  to  be  ascertained,  and  from  this  record  and  with  a 
knowledge. of  future  work,  it  should  be  easy  for  the  fore- 
man of  such  shop  or  department  to  make  up  an  estimate 
of  the  number,  size  and  kind  of  bolts  that  he  will  need 
within,  say,  three  or  six  months,  or  even  a  year,  and  it 
will  pay  any  road  which  has  not  previously  done  so,  to 
standardize  this  estimate  as  to  sizes  of  heads,  nuts,  thread 
and  threads,  order  it  of  some  good  manufacturer,  duplicate 
these  exact  bolts  when  more  are  needed  and  discard  and 
scrap  every  bolt  in  use  which  does  not  agree  with  these 
dimensions.  When  its  whole  system  of  bolts  is  thus  stand- 
ardized there  need  be  no  more  hunting  of  bolts  to  fit  certain 
holes  or  nuts,  or  of  nuts  to  fit  certain  bolts  or  studs,  no 
more  "twisting  off"  of  bolts,  of  "cutting  off"  of  nuts,  no 
more  "whacking  off"  of  corners  of  head  and  nut  with  cold- 
chisel  or  pipe-tongs,  no  more  big  bills  for  monkey- 
wrenches,  no  more  skinned  knuckes  and  "bolt-profanity," 
for,  if  care  and  common  sense  is  used,  a  bolt  or  a  nut  can 
then  be  tightened,  loosened  or  "set"  with  ease  and  certainty 
— and  a  fit. 

The  use  of  the  United  States  or  Franklin  Institute  sys- 
tem of  threads — both  as  to  shape  and  number  per  inch — is 
now  so  universal  in  this  country  that  its  use  as  a  standard 
goes  without  saying.  In  the  matter  of  dimensions  of  heads 
and  nuts  there  are  at  present  two  standards,  the  Manufac- 
turers, which  is  an  arbitrary  one,  and  has  no  reason  for 
being,  except  its  existence,  and  the  United  States,  which 
has  for  its  reason,  maximum  strength  with  minimum  waste 
metal.  The  "chamfering"  or  "cupping"  of  the  head  or  nut 
prevents  sharp  corners  to  catch  clothes  or  waste,  serves  to 
guide  the  wrench  to  its  place,  adds  to  the  neatness  of  ap- 
pearance, and,  in  certain  cases,  serves  to  "lock"  the  nut. 
The  "facing"  of  the  nut  enables  it  to  be  more  easily  started 
on  the  bolt,  insures  an  even  bearing  and  a  straight  pull,  and 
the  "finish"  on  the  end  of  the  bolt  facilitates  its  entrance 
into  hole  or  nut  and  greatly  obviates  injury  to  its  thread. 

Therefore,  if  any  road  is  using  unstandard  bolts,  it  will 
pay — over  and  over  again — to  standardize  them  as  soon  as 
possible  and  also  to  invest  in  a  set  of  flat-steel  wrenches, 
both  straight  and  "S,"  square  and  hexagon,  to  fit  them,  and 
also  to  buy  a  full  set  of  the  best  adjustable  dies  and  of  nut- 
taps — of  exact  same  thread  and  threads  as  the  bolts — with 
v/hich  to  "clean  up"  any  threads  which  may  accidentally 
become  injured.  These  tools  must  not  be  used  to  make  the 
bolts  and  nuts  fit,  they  must  do  it  without  that,  neither  must 
they  be  used  to  cut  bolts  or  tap  nuts  out  of  rough  iron,  nor 
must  Tom,  Dick  or  Harry  be  allowed  to  use  them  "promis- 
cuous," they  are  to  be  used  only  for  the  purpose  above. 

The  useful  strength  of  a  bolt  or  nut  is  only  that  of  the 
perfection  of  its  thread,  therefore  it  is  neither  wisdom  nor 
economy  to  use  a  nut  with  worn  thread  on  a  new  bolt  or 
vice  versa,  neither  is  it  economy  to  use  any  bolt  or  nut 
when  the  threads  plainly  show  great  wear.  To  many,  a  bolt 
or  nut  is  sacred  as  long  as  it  has  a  spiral  streak  on  it,  or  in- 
side it,  but  even  bolts  and  nuts  will  "turn"  if  so  trodden  on, 
and  loose  cross-arms,  hammering  rail-joints,  dropped  mo- 
tors, and  rattling  trucks  will  soon  attest  that  "turning"! 
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The  New  York  Central  Tunnel  Problem 


Conway  Center,  N.  H.,  June  23,  1901. 
Editors  Street  Railway  Journal  : 

My  attention  has  been  repeatedly  called  of  late  to  the 
conditions  existing  in  the  New  York  Central  tunnei,  and 
the  determined  efforts  that  are  being  made  to  force  their 
amelioration.  The  present  state  of  affairs  seems  so  im- 
possible of  toleration  that  the  public  has  been  moved  to 
savage  criticism  of  the  officials  of  the  offending  road,  and 
drastic  legal  measures  to  compel  improvements.  Yet,  in 
fairness,  it  should  be  remembered  that  the  nuisance  has 
grown  so  gradually,  keeping  pace  with  the  growth  of  the 
metropolis,  and  its  need  for  railway  communications,  that 
it  has  reached  its  present  proportions  without  at  any  par- 
ticular time  showing  so  marked  an  increase  as  to  fix  the 
attention  of  either  public  or  officials.  When  trains  were, 
relatively  few  the  tunnel  was,  according  to  its  kind,  fairly 
well  ventilated.  Even  to-day  it  is  in  far  less  serious  case 
than  the  St.  Clair  tunnel  at  Port  Huron,  and  others  that 
might  be  mentioned.  I  do  not  wonder  that  the  officials  of 
the  road,  however  earnestly  they  may  desire  improvements, 
shrink  before  the  magnitude  of  the  problem  that  confronts 
them.  With  more  than  550  trains  per  day  to  take  care  of, 
to  say  nothing  of  switching  engines,  the  volume  of  smoke 
and  furnace  gases  evolved  is  something  truly  prodigious, 
and  I  do  not  think  it  too  much  to  say  that  any  scheme  of 
artificial  ventilation  would  be  foredoomed  to  failure. 

The  most  that  could  be  hoped  from  such  steps  would  be 
a  temporary  amelioration  of  conditions,  passing  back  to 
hopelessness  with  a  slight  increase  of  traffic.  The  only  real 
remedy  lies  in  the  complete  abolition  of  the  production  of 
smoke  in  the  tunnel  by  the  adoption  of  some  other  means 
of  traction  than  locomotives.  And  here  again  the  propor- 
tions of  the  problem  are  somewhat  appalling.  Were  the 
tunnel  a  comparatively  simple  affair,  like  that  at  Baltimore, 
where  four  electric  locomotives  do  the  entire  work,  or  like 
mafiy  another  tunnel  where  similar  facilities  would  be  ade- 
quate, the  most  direct  and  commonplace  application  of 
electric  traction  would  be  adequate  for  the  work.  Un- 
happily, in  the  New  York  case  not  only  is  the  number  of 
trains  prodigious,  but  the  yard  work  is  particularly  com- 
plicated. 

Besides,  the  stop  for  change  of  motive  power  at  the  end 
of  the  tunnel  is  a  serious  matter,  particularly  for  the 
crowded  suburban  traffic,  which  is  yearly  growing  more 
important.  Really,  the  first  step  forward  should  be  the 
conversion  of  this  suburban  work  to  electric  motive  power. 
This  once  accomplished,  the  rest  of  the  trains  could  be 
pulled  through  by  electric  shifting  engines  without  any 
particular  difficulty.  In  fact,  the  establishment  of  electric 
traction  on  the  suburban  lines  forms  the  whole  problem 
to  be  solved,  for  here  lie  all  the  difficulties.  The  prac- 
tical issue  is  reduced  to  the  following:  Given  a  crowded 
terminus,  with  a  complex  yard,  followed  by  a  long  tunnel, 
shared  with  a  great  and  important  through  service,  how 
can  heavy  suburban  work  ])est  be  accomplished  bv  electric 
traction  ? 

There  are  no  precedents  of  any  value  for  the  solution. 
There  is  not  now  in  existence  anything  approaching  a  rail- 
road yard  equipped  for  electric  traction,  nor  is  there  even 
any  important  suburban  service,  other  than  fairly  under- 
ground, or  actually  elevated,  carried  exclusively  on  by 
electric  traction.  Of  surface  roads  doing  an  enormous 
tramway  business  there  are  many,  and  there  are  a  few 
lines  doing  the  same  class  of  work  that  would  be  required 
near  New  York,  but  none  of  them  uses  tracks  in  common 
with  through  trains,  or  has  to  run  into  a  complicated 
terminus.  Experience  on  elevated  roads  shows  clearly 
enough  that  electric  traction  is  entirely  adequate  to  meet 


the  traffic  conditions  of  the  heaviest  suburban  work,  but 
the  crux  of  the  whole  matter  lies  in  the  arrangement  of 
the  working  conductors  in  a  crowded  terminus  and  along 
a  surface  suburban  system. 

For  elevated  and  underground  work  the  third-rail  sys- 
tem, in  its  simplest  form,  has  been  thoroughly  tried,  and 
has  proved  entirely  adequate.  Its  application  to  surface 
roads,  however,  has  not,  up  to  the  present  time,  been 
proved  to  be  entirely  economical  and  trustworthy.  Sev- 
eral third-rail  roads  of  moderate  length  have  been  oper- 
ated with  some  considerable  measure  of  success,  but  full' 
data  as  regards  leakage,  accidents  and  interruptions  of 
service  due  to  causes  connected  with  the  location  of  the 
working  conductors  have  not  been  made  public.  Such  as 
have  transpired  are  not  altogether  reassuring,  and  there 
are  no  signs  that  the  number  of  such  roads  will  rapidly  in- 
crCfise.  Nor  has  anyone  yet  had  the  hardihood  to  install 
a  third-rail  system  in  the  complicated  tangle  of  switches  in 
a  terminal  yard.  It  is  safe  to  say  that  the  unguarded  third 
rail,  as  usually  installed,  is  entirely  unsuited  to  such  a  loca- 
tion, and  that  its  use  there  would  border  on  criminal  care- 
lessness. Nevertheless  I  regard  it  as  entirely  practicable 
to  install,  even  under  such  trying  conditions,  a  system  of 
working  conductors  which  would  prove  entirely  safe  and 
completely  reliable.  With  a  reasonable  amount  of  en- 
gineering- skill  even  a  third-rail  system  can  be  made  safe 
and  secure  in  its  insulation,  although  I  am  by  no  means 
convinced  that  it  is  the  best  way  out  of  the  difficulty.  I 
may  say  right  here  that  I  have  no  interest  in  and  am  not 
here  hinting  at  any  of  the  sectionalized-conductor  schemes 
which  have  been  exploited  of  late,  or  at  any  other  time. 
The  path  of  the  art  is  fringed  by  their  wrecks  already,  and 
newcomers  must  prove  their  right  to  succeed  by  most 
patient  effort. 

The  solution  of  the  problem  that  confronts  the  New 
York  Central  officials  demands  not  so  much  new  inven- 
tions as  good,  sound,  hard-headed  engineering  skill,  not 
afraid  to  take  radical  measures,  if  need  be,  and  fully  con- 
scious of  the  importance  of  careful  and  thorough  con- 
struction. The  electrical  conduit  system  of  traction  got 
black  eyes  without  number  for  ten  years  or  so,  and  finally 
won  out,  when  its  backers  really  backed  it. 

But  our  railway  friends  must  not  suppose  that  the  adop- 
tion of  any  system  of  placing  the  working  conductors  will 
enable  them  all  to  wake  up  some  morning  and  find  a  fully- 
grown  traction  system  in  operation.  Railway  operation  is 
a  fine  art,  and  if  the  apparatus  is  changed,  so  also  must  be 
some  of  the  methods.  They  can  if  they  wish  pick  flaws 
in  any  electric  system  which  human  ingenuity  could  sug- 
gest, and  are  fully  capable,  if  they  have  to,  of  taking  that 
same  system  and  making  an  operative  success  of  it,  if  the 
motive  power  is  all  right.  And  the  motive  power  can  be 
made  all  right  by  methods  now  thoroughly  tried,  so  that 
if  they  can  not  get  good  service  they  will  have  only  them- 
selves to  thank. 

In  other  words,  from  the  engineering  standpoint  the 
tunnel  and  suburban  service  presents  no  serious  difficulties, 
although,  like  most  large  problems,  it  involves  some  un- 
wonted conditions.  It  can  be  accomplished  without  inter- 
ruption of  traffic,  and  offers  the  only  full  and  permanent 
solution  of  the  smoke  problem,  which  has  brought  the 
whole  matter  into  ungrateful  prominence.  It  can  not  be 
done  in  a  week,  nor  at  a  cost  of  $1.89  per  rod,  but  it  can 
be  done  thoroughly,  and  without  unreasonable  expendi- 
ture, for  the  benefits  to  be  secured.  The  present  situation 
is  unworthy  of  the  metropolis,  and  the  progress  which,  in 
other  res]iects,  it  represents.  The  existing  nuisance  is 
bound  to  be  abolished  in  the  near  hiture,  and  with  its  exit 
ivill  appear  a  new  era  in  suburban  rapid  transit. 

Louis  Bell. 
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It  is  always  interesting  to  note  the  liold  which  con- 
servatism has  on  modern  practice,  especiahy  wliere  the 
evohition  of  sncli  practice  can  be  foHowed  step  by  step 
from  its  origin.  An  example  of  this  tendency,  in  the  de- 
velo])ment  of  the  railway  bnsiness,  is  shown  in  the  con- 
strnction  of  our  car  houses.  Nearly  all  the  original  horse 
car  lines  were  successors  to  omnibus  routes,  and  in  many 
cases  took  over  the  horses  and  houses  of  the  old  company. 
What  was  more  natural,  therefore,  than  that  the  cars 
should  occupy  the  same  place  in  the  houses  that  the  omni- 
buses had  filled,  necessitating  extensions  of  the  buildings 
as  the  service  grew,  and  that  after  the  advent  of  electric 
traction  the  same  system  of  car  "barns"  should  have  re- 
mained? In  the  new  car  storage  yards  which  we  describe 
on  another  page  General  Manager  Brackenridge,  of  the 
Brooklyn  Rapid  Transit  Company,  has  made  a  radical  in- 


novation in  street  railway  practice,  the  result  of  which  will 
be  closely  watched  by  contemporary  roads.  It  can  be 
said  in  favor  of  this  plan  that  the  steam  railroad  companies 
have  followed  it  successfully,  and  there  is  certainly  a  large 
saving  of  expense  in  building  a  yard  of  this  kind  and  a 
practical  innnunity  from  fire.  The  Brooklyn  Rapid  Transit 
engineers  claim  that  it  is  absurd  that  a  car  which  is  ex- 
posed to  the  weather  one-half  or  three-cjuarters  of  its  life 
should  be  housed  under  a  shed  the  remainder  of  the  time. 
The  new  car  house,  or  yard,  is  certainly  an  innovation,  and 
if  cars  can  be  kept  "in  the  open"  satisfactorily  when  not  in 
use,  the  plan  will  be  a  popular  one. 


If  the  valuations  placed  on  street  railways  by  the  tax 
assessors  in  New  York  State  represented  the  true  values 
of  the  properties  in  question,  the  owners  would  be  very 
much  richer  than  they  now  feel  that  they  are.  It  is  often 
very  gratifying  to  have  some  outside  party  estimate  the 
value  of  one's  property  higher  than  the  owner  himself 
considers  that  it  is  worth,  but  when  this  evaluation  is  made 
the  basis  for  taxation,  the  action  is  a  practical  confiscation 
of  private  property,  if  the  evaluation  so  reached  is  exces- 
sive. There  can  be  no  doubt  that  there  is  a  growing 
tendency  in  the  United  States  to  shift  the  burden  of  rais- 
mg  municipal  and  State  revenues  from  the  individuals  on 
to  the  corporations.  This  purpose  was  definitely  an- 
nounced by  the  State  authorities  of  New  York  during  the 
sessions  of  the  last  Legislature,  and  when  that  body  ad- 
journed it  left  a  heritage  of  many  corporation  tax  bills, 
while  the  regular  State  tax  rate,  as  a  consecjuence,  was  the 
lowest  for  many  years.  Such  a  course  will  naturally  ap- 
peal to  the  majority  of  voters,  who,  as  a  rule,  do  not  worry 
if  some  one  else  has  to  pay  the  greater  part  of  their  taxes, 
and  is  popular,  also,  with  the  tax  collectors,  as  corpoi^- 
Lions  can  not  as  easily  hide  their  property  or  claim  non- 
residence  as  can  individuals.  Street  railway  companies 
are  necessarily  particularly  exposed  to  concerted  attacks 
of  this  kind,  not  only  because  their  property  is  absolutely 
irremovable  from  the  State,  but  also  because  the  idea  has 
iK'cn  generally  fostered  that  they  possess  some  peculiar 
])rivileges  in  the  use  of  the  streets,  for  which  they  have 
not  paid,  and  that,  consequently,  any  tax  they  may  be 
assessed,  no  matter  how  large,  is  still  an  inadequate  return 
for  the  "franchises"  which  they  enjoy. 

*  *  * 

Although  New  York  State  in  particular  was  referred 
to  above  as  adopting  an  hostile  attitude  toward  the  street 
railway  companies  within  its  boundaries,  it  is  by  no  means 
the  only  body  which  is  taking  this  position.  The  same 
policy  is  being  pursued  in  other  States  and  cities,  among 
others  in  Cleveland,  where  the  subject  has  become  acute 
during  the  past  month.  Here,  under  the  direction  of  the 
new  Mayor,  Tom  L.  Johnson,  an  extended  investigation 
has  been  conducted  on  the  valuations  of  the  different  prop- 
erties for  purposes  of  taxation.  Experts  were  called  in, 
and  last  week,  as  a  result  of  the  hearing,  the  valuation  of 
one  of  the  properties  was  raised  about  looo  per  cent.  By 
means  of  a  temporary  injunction  the  other  road  has  pre- 
vented the  assessors  from  increasing  the  assessment  on  its 
property,  alleging  the  latter  were  prejudiced  in  the  matter, 
and  so  could  not  give  an  unbiased  opinion  of  its  value,  so 
that  the  subject  will  be  transferred  to  the  courts. 
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As  the  high-tax  propaganda  seems  to  be  growing  in 
extent,  and  as  excessive  demands  from  street  railway  com- 
panies are  threatened  in  many  quarters,  it  is  well  to  con- 
sider the  subject  carefully.    We  believe  that  much  of  the 
persecution  of  street  railway  corporations  in  this  way  can 
be  defeated  at  law,  but  it  is  also  true  that  one  aspect  of  the 
situation  has  not  been  given  the  attention  which  its  im- 
portance deserves,  either  by  the  municipal  or  State  authori- 
ties, or  by  the  railway  companies  themselves.     We  refer 
to  the  serious  question  of  the  deterioration  of  all  apparatus 
which  is  constantly  going  on,  not  only  from  use,  but  from 
the  advances  made  in  the  art.     Depreciation,  as  used  in 
this  connection,  signifies  more  than  maintenance  or  repair; 
it  means  in  its  broadest  sense  a  constant  charge  against 
the  property,  and  consequently  a  legitimate  deduction  from 
gross  receipts  before  the  true  earning  power  of  the  prop- 
erty can  be  determined.    It  is  hardly  twelve  years  ago 
that  nearly  every  important  street  railway  was  being  oper- 
ated by  horses  with  i6-ft.  cars  and  on  40  to  50-lb.  tram  rail ; 
the  only  exceptions  vv'ere  where  the  enormously  ex- 
pensive cable  railways  had  been  installed.    The  change 
to  electricity  necessitated  the  abandonment  of  this  entire 
investment,  and  while  another  such  radical  upheaval  in 
street  railway  motive  power  seems  now  hardly  possible, 
certainly  in  the  immediate  future,  it  is  undeniable  that  im- 
provements in  track  construction,  rolling  stock  and  other 
equipment  are  inevitable.    Each  year,  then,  reduces  the 
value   of   the   railway   by    (i)    breakage,    which    is  a 
measurable  amount,  and  usually  figures  in  the  accounts 
as  repairs;  (2)  by  the  reduction  in  the  total  life  of  each 
part,  which  is  a  less  definite  quantity,  and  can  be  called 
"depreciation  from  use,"  and  (3)  by  the  growing  antiquity 
of  the  apparatus  from  improvements  in  the  art,  which 
amount  is  even  less  easy  to  calculate  than  the  preceding, 
and  can  be  termed  "depreciation  from  age."    It  is  these 
two  latter  items  that  have  not  been  given  the  consideration 
which  they  deserve.    If  they  appear  at  all  in  the  annual 
statements,  it  is  usually  in  an  inconsiderable  way,  but  they 
are  paid  for  as  actually  as  any  other  part  of  the  equipment. 
An  allowance  for  them  at  their  true  value  should  be  made 
by  those  who  wish  to  determine  the  real  earning  power  of 
a  property,  and  such  allowance  will  often  make  a  consider- 
able difi^erence  in  the  net  receipts. 


Ever  since  the  street  car  was  introduced  as  a  mode  of 
conveyance  in  the  public  streets  the  courts  in  every  State 
of  the  Union  have  rendered  decisions  upon  the  c[uestion 
as  to  what  is  the  "ordinary  use"  of  the  highway.  As  far 
back  as  the  early  sixties  the  courts  laid  down  the  general 
proposition,  that,  as  civilization  advanced  and  new  means 
of  conveyance  were  adopted  by  the  public,  the  uses  to 
which  the  street  might  be  put  would  necessarily  l)e  con- 
stantly and  materially  enlarged.  Gas,  water,  steam  and 
air  pipes  and  electric  wires  all  demand  accommodation. 

Judge  Emott,  of  the  New  York  Court  of  Appeals,  said 
in  1863:  "Any  judge  who  should  attempt  to  define  such 
limits  [of  the  ordinary  uses  to  which  streets  may  be  put] 
by  his  own  kntnvledge  or  experience  at  the  ])resent  day, 
while  he  would  no  doubt  go  far  beyond  what  his  prede- 
cessor might  have  dreamed  of  a  century  ago,  would,  with 
as  little  douljt,  be  left  far  in  the  Ijackground  in  the  progress 
of  civilizaticjn  and  improvement,  which  is  to  take  place  in 
the  hundred  years  to  come."    And  later  on  in  his  opinion 


he  says  that  the  use  of  the  horse  car  is  not  "inconsistent 
with  the  ordinary  use  of  the  street  by  common  vehicles. 
*  *  *  I  do  not  attach  any  importance  to  the  motive 
power  [in  that  case  it  was  horse-power].  It  is  said  that 
the  presence  of  the  rails  is  dangerous,  if  not  injurious  to 
the  horses  and  other  vehicles,  but  so  are  various  descrip- 
tions of  pavements  which  are  in  more  or  less  frequent  use." 
(People  vs.  Kerr,  27  N.  Y,,  188).  When  the  electrical 
roads  were  constructed  the  question  arose  between  the 
companies  and  abutting  owners  as  to  whether  the  use  did 
not  impose  an  additional  burden  upon  the  street,  and  in 
almost  every  jurisdiction  in  the  country  except,  perhaps. 
New  York  and  Nebraska,  it  was  held  that  they  did  not 
impose  an  additional  burden,  but  that  the  poles  and  wires 
were  "helps  to  the  public  in  exercising  their  right  of  pas- 
sage over  the  street  *  *  *  and  they  have  been  placed 
in  the  street  to  facilitate  its  use  as  a  public  way  and  thus 
add  to  its  utility  and  convenience."  (Halsey  vs.  R.  R. 
Co.,  47  N.  J.  Equity,  380.)  So  that  now  the  general 
doctrine  may  be  stated  as  it  was  in  a  Ohio  case,  as  follows-. 
"The  main  purpose  of  streets  or  highways  being  to  facili- 
tate travel  and  transportation,  new  and  improved  agencies 
for  efl^ecting  that  purpose  must  be  presumed  to  have  been 
in  contemplation,  in  addition  to  those  in  existence  when 
the  ways  were  established."  In  this  connection,  of  course, 
the  courts  will  presently  have  to  pass  upon  the  question 
of  automobiles  and  traction  engines,  and  when  these  as- 
sume gigantic  proportions  or  emit  unusual  noises,  it  will 
become  a  question  of  how  far  they  promote  ordinary  travel 
upon  the  street,  and  of  how  far  they  impede  it. 

An  interesting  question  arises  where  a  bridge,  viaduct 
or  embankment  is  fitted  for  light  traffic  and  perhaps  even 
for  heavy  traffic,  but  proves  inadequate  to  the  strain  im- 
posed upon  it  by  heavily-laden  electric  cars  with  their 
burden  of  metal  contained  in  the  motors  and  trucks.  Is 
there  an  obligation  upon  the  town  to  repair  the  bridges, 
viaducts  and  embankments  and  keep  them  up  to  the  point 
of  safety  for  such  traffic  on  the  ground  that  it  is  "ordinary 
traffic"?  In  most  cases  this  question  does  not  arise,  be- 
cause it  is  carefully  provided  for  in  the  franchise  or  charter 
granted  to  the  road  when  it  receives  the  privilege  of  laying 
tracks.  The  question  has  been  raised,  but  we  are  not 
aware  of  any  decision  bearing  directly  upon  this  question, 
and  it  may  be  that  the  courts  will  define  "ordinary  travel" 
somewhat  differently  when  it  arises  in  this  way  between 
the  municipal  or  town  authorities  and  the  railway  company 
from  the  definition  they  give  to  the  same  words  when 
used  in  an  action  for  an  injunction  brought  by  an  abutting 
property  owner  because  of  the  use  of  the  street  by  a  rail- 
way company.  We  are  awaiting  with  some  interest  the 
result  of  controversies  upon  this  question  which  are  likely 
to  presently  find  their  way  into  the  courts. 



A  Hundred  Miles  an  Hour 

Bluffing  is  the  finest  essence  of  the  greatest  American 
game;  it  is  the  trade-mark  of  the  free  West  and  the  family 
motto  of  the  efl^ete  East,  and  thus,  [)erhaps,  il  is  only 
natural  that  its  all-abiding  presence  should  have  entered 
the  electrical  arts.  It  is  now  more  than  a  decade  since 
the  ancient  sages  and  prophets  of  electric  traction  shaded 
their  eyes  with  tremljiing  hands  and  spied  in  the  dust  of 
the  horizon  a  space-devouring  electric  train  with  an  eye 
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of  flame  and  an  insatiable  appetite  for  watts.  It  was  com- 
ing, they  said,  tossing  the  miles  into  a  whirling  trail  of 
dust,  and  it  were  well  to  clear  the  track  and  get  locomo- 
tives and  other  perishable  bric-a-brac  out  of  the  way. 
Through  the  succeeding  years  we  have  been  inwardly 
bracing  ourselves  for  the  triumphant  entry  of  that  hun- 
dred-mile-an-hour  train.  But  we  have  waited  in  vain 
with  the  patience  of  St.  Simon  Stylites.  The  conversion  of 
the  trunk  lines  of  this  country  to  electric  power  has  not 
yet  come. 

By  this  statement  we  mean  in  no  way  to  minimize  the 
enormous  strides  which  the  science  of  electric  traction  has 
accomplished  during  the  last  ten  years.  It  has  revolution- 
ized urban  and  suburban  transportation,  and  has  brought 
with  it  a  host  of  benefits  to  city  and  country  dwellers  which 
seemed  absolutely  unattainable  a  decade  and  a  half  ago. 
But  it  is  undeniably  a  far  cry  from  the  largest  electric 
railway  enteri)rise  at  present  carried  out  to  the  most 
modest  of  the  high-speed  projects  that  have  been  before 
the  public  eye.  And  the  discrepancy  between  promise  and 
fulfilment  is  one  that  should  be  explained.  More  than 
ten  years  ago  the  experiments  of  Crosby  made  it  certain 
that  electric  traction  at  very  high  speeds  was,  as  an  en- 
gineering feat,  entirely  practicable,  even  with  the  means 
then  at  hand.  His  results  in  determining  air  resistance 
removed  the  only  really  doubtful  factor  from  the  problem, 
and  the  experience  of  more  recent  years  with  locomotives 
has  confirmed  these  results  in  the  fullest  and  most  satis- 
factory manner.  Further,  no  engineer  is  to-day  disposed 
to  deny  that  the  electric  motor  has  certain  very  marked 
and  decisive  advantages  for  such  work.  It  renders  the 
whole  weight  of  the  locomotive,  or,  with  multiple-unit 
control,  of  the  entire  train  available  for  traction,  facilitates 
braking  by  the  generator  function  of  the  motors,  and 
greatly  facilitates  the  reduction  of  dead  weight  to  be 
dragged.  At  the  present  time  there  has  been  long  enough 
experience  with  long  power  transmission  lines  to  show 
that  the  continuous  supply  of  large  amounts  of  energy 
over  long  sections  of  line  is  a  very  simple  and  easy  mat- 
ter, and  that  the  efficiency  of  such  a  transmission  is  high 
enough  to  utilize  fuel  more  economically  than  is  possible 
with  locomotives,  even  setting  aside  the  great  advantage 
to  be  gained  by  the  use  of  water  power. 

The  cost  of  the  conducting  system,  once  a  matter  of 
very  grave  import,  has  subsided  in  these  days  of  high  volt- 
ages into  comparative  moderation,  and  is  likely  to  subside 
still  further.  And  finally,  the  trials  carried  out  abroad 
within  the  past  year  or  two  have  shown  conclusively  that 
energy  at  very  high  voltage  can  readily  be  taken  to  the 
motors  by  a  flying  contact  with  trolley  wheel  or  shoe,  so 
that  the  transmission  line  and  the  working  conductor  may 
be  one  and  the  same. 

The  fact  is,  that,  with  the  light  upon  the  subject  now 
available,  it  is  not  too  much  to  say  that  an  electric  train  at 
100  miles  per  hour  not  only  is  entirely  practicable,  but 
involves  verv  little  of  an  experimental  character.  One 
might  almost  go  further  and  say  that  the  only  difificulties 
worth  serious  consideration  are  those  involved  in  the  track 
and  roadbed,  which,  of  course,  are  quite  apart  from  the 
motive  power,  except  as  the  electric  motor  has  somewhat 
the  advantage  in  the  lessened  pounding  of  the  rails.  Yet, 
in  spite  of  all  this,  the  high-speed  electric  road  is  to-day 
seemingly  further  from  accomplishment  in  this  country 
than  it  was  seven  or  eight  years  ago.    Abroad  it  seems  to 


have  been  taken  up  with  some  prospect  of  success,  par- 
ticularly by  the  Studien  Gesellschaft,  an  association  of  the 
German  electrical  companies,  on  the  Berlin-Zossen  line, 
and  it  would  be  far  from  surprising  to  see  the  first  success 
reached  on  the  Continent. 

The  reason  for  such  a  state  of  things  is  not  altogether 
obvious.  It  apparently  is  a  commercial  rather  than  a 
technical  difficulty  that  stands  in  the  way,  and  the  diffi- 
culty seems  to  be  a  curiously  composite  one.  Are  we  to 
suppose  that  no  one  wishes  to  travel  at  such  speed,  or 
that,  wishing  it,  the  cost  would  be  found  to  be  prohibitive  ? 
Certainly  we  have  seldom  seen  an  American  business  man 
who  wished  to  travel  by  a  slow  train  if  a  faster  were  avail- 
able, and  the  agreements  between  railroads  as  to  rates 
plainly  show  that  the  public  considers  the  quicker  routes 
desirable,  even  if  the  difference  in  time  be  only  10  or  15 
per  cent.  The  same  argument  against  higher  speed  has 
been  used  against  every  advance  for  half  a  century  past, 
and  in  every  case  competition  has  forced  the  improvement 
and  the  public  has  welcomed  it.  As  to  the  matter  of  cost, 
it  is  absurd  to  suppose  that  fast  express  trains  would  be 
running  to-day  if,  everything  considered,  they  did  not 
pay.  You  can  not  convince  the  American  public  by  any 
amount  of  juggling  with  statistics  that  the  existing  rail- 
roads are  regularly  running  trains  at  a  loss  out  of  philan- 
thropic enthusiasm.  Directly  or  indirectly,  good  service 
pays,  and  it  is  fairly  demonstrable  that  the  cost  of  electric 
service  at  100  miles  an  hour  would  not  be  largely  in  ex- 
cess— per  passenger  carried — of  the  cost  of  the  existing 
fast  express  service  between  large  centers.  Moreover, 
extra  fares  would  be  gladly  paid  for  the  sake  of  the  time 
gained.  Time  is  money  to  a  business  man,  and  if  he 
could  step  aboard  a  train  in  Chicago  at  5  p.  m.  and  be 
landed  in  New  York  at  8  a.  m.,  he  would  save  an  entire 
business  day  over  the  present  trip.  And  the  speed  thereby 
miplied  would  be  considerably  under  the  100  miles  an 
hour  that  seems  a  worthy  objective  point;  in  fact,  less  than 
70  miles  per  hour,  including  stops. 

In  this  hypothetical  trip  is  perhaps  the  key  to  one  of 
the  problems  of  l^igh-speed  traction.  Most  of  the  fast 
electric  lines  projected  have  been  of  moderate  length,  and 
hence  the  total  saving  of  time  could  not  be  very  great.  It 
would  be  easily  within  the  bounds  of  possibility  to  estab- 
lish a  running  time  of  an  hour  between  Philadelphia  and 
New  York,  yet  the  saving  over  the  present  trains  would 
hardly  be  sufficient  to  count  for  much.  On  the  other 
hand,  a  line  from  New  York  to  Washington  or  to  Boston 
would  be  worth  the  while,  since  a  business  day  would  be 
made  available  to  the  traveler  from  either  terminus.  A 
fortiori,  the  New  York-Chicago  line  would  meet  a  real 
want. 

Another  difficulty  is  the  tremendous  opposition  that 
would  be  put  up  by  existing  railroads  against  the  estab- 
lishment of  such  fast  service.  But  even  this  difficulty  is 
not  insuperable,  for  railroads  now  and  then  fall  out,  and 
some  existing  line  may  take  the  initiative.  Some  political 
economist  has  shrewdly  remarked  that  when  great  combi- 
nations fall  a-fighting  the  public  gets  square  for  all  it  has 
lost  by  their  previous  amity,  and  some  turn  of  the  wheel 
may  bring  the  franchises  for  a  great  fast  line  into  hands 
able  and  willing  to  utilize  them.  And  perhaps  our  100- 
mile-an-hour  train  may  have  to  await  such  a  fortunate 
chance,  though  the  engineering  part  of  the  problem  is 
practically  solved  to-day. 
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Higfh-Speed  Electric  Traction  Between  Milan  and  the 
Italian  Lakes 

During  the  past  few  months  several  articles  concerning 
various  electric  traction  installations  in  the  Kingdom  of 
Italy  have  appeared  in  this  paper,  showing  that  not  only 
are  the  number  of  urban  installations  rapidly  increasing, 


it  for  some  future  electric  railway  installations  can  be 
shown.  From  an  engineering  point  of  view  this  trans- 
formation from  steam  to  electricity  seems  a  wise  measure 
when  one  considers  the  high  cost  of  coal,  which  must 
necessarily  be  imported  from  abroad.    As  the  cost  of  de- 


/ 
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A  STRETCH  OF  TYPICAL  TRACK  AND  LINE 

but  also  that  there  exists  a  decided  tendency  on  the  part  of 
the  railroad  companies  to  transform  the  more  important  of 
their  secondary  lines  from  steam  into  electric  traction. 

As  far  back  as  December,  1898,  the  Italian  Railway 
Company  (Societa  Itahana  per  la  Strada  Ferrata  del  Medi- 
terraneo)  opened  an  accumulator  car  serv- 
vice  on  the  line  between  Milan  and 
Monza,  a  distance  of  about  9  miles.  This 
installation,  however,  was  made  more  by 
way  of  experiment  than  anything  else,  in 
order  to  ascertain  the  practicability  of 
this  method  of  traction  on  secondary  lines 
demanding  an  infrequent  service.  Since 
then  more  ambitious  projects  have  been 
studied,  with  the  object  of  introducing 
electric  traction  on  lines  of  considerable 
length  and  importance,  having  a  heavy 
passenger  and  freight  traffic.  Some  of 
these  schemes  have  been  discarded  for  the 
present,  as  for  instance,  the  Naples- 
Castellammare  and  the  Giovi  (Genoa- 
Turin)  lines,  but  some  others  have  been 
carried  out,  or  are  at  present  under  con- 
sideration or  construction.  On  the 
Bologna-San  Felice  line,  a  distance  of  26 
miles,  a  service  with  accumulator  cars  has 
been  started  quite  recently,  and  the  elec- 
trification of  the  lines  Lecco-Sondrio 
(Adriatic  Railroad  Company)  and  Milan- 
Varese  -  Porto  -  Ceresio  (Mediterranean 
Company)  is  now  taking  place. 

This  impetus  to  the  introduction  of 
electric  traction  on  existing  steam  roads 
is  due,  in  a  great  measure,  to  the  possi- 
bility of  utilizing  the  hydraulic  resources 
in  which  Italy  abounds.   The  various  rail- 
road com])anies  are  especially  favored  in 
this  respect,  as  the  government,  which  is 
the  proprietor  of  all  the  large  railroad  lines,  the  exploitation 
of  which  it  sublets  to  private  companies,  has  ])assed  a  law  by 
which  all  demands  for  new  concessions  of  water  power 
must  be  approved  by  the  Ministry  of  Finance.    Fiefore  such 
concessions  are  granted,  the  railway  authorities  are  con- 
sulted, and  have  the  right  to  reserve  the  whole  or  |)art  of 
the  water  power  in  question,  if  the  possibility  of  utilizing 


ONE  OF  THE  SUBSTATIONS 

veloping  the  water  power  will  be  comparatively  small  in 
most  cases,  rapid  progress  will  undoubtedly  be  made  in 
the  near  future  in  introducing  electric  traction,  even  on 
long  trunk  lines,  which  may  be  within  a  practical  zone  of 
transmission. 
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MAP  OF  MILAN-GALLARATE-PORTO  CERESIO  RAILWAY 

The  company,  ".Strada  Ferrata  del  M editerraneo,"  which 
operates  the  railway  lines  in  the  western  half  of  the  Italian 
peninsula,  realized  some  time  ago  that  radical  measures 
would  have  to  be  adopted  to  meet  the  ever-increasing  pas- 
senger traffic  on  the  line  connecting  Milan,  Gallarate,  Var- 
ese  and  Porto  Ceresio.  This  road  is  the  main  outlet  from 
Milan  to  the  most  important  industrial  district  of  Northern 


August  3,  1901.] 


STREET  RAILWAY  JOURNAL 


139 


PORTO  CERESIO 
Bisuschio-Viggit^ 
Arcisatt-Brenno. 
InJiino-01oDa„_. 
VARESE 


Italy,  and  the  densely  populated  lake  district  around  Lake 
Maggiore  and  Lake  Lugano,  a  line  demanding  a  frequent 
and  rapid   service,   especially  throughout  the  summer 
months.   It  was  mainly  due  to  the  initiative  of  Commend- 
atore  Guiseppe  Oliva,  the  director  general  of  this  company, 
that  the  adoption  of  electric  traction  on  this  line  was  de- 
cided upon,  and  after  due  consideration,  the  government 
and  railway  authorities  approved  and  indorsed  the  project 
of  a  rotary-converter  sub-station  and  third-rail  system 
worked  out  and  presented  by  the  Compagnie  d'Electricite 
Thomson-Houston  de  la  Medi- 
terranee,    a   company  affiliated 
with  the  General  Electric  Com- 
pany,   of    this    country.  This 
scheme  did  not  include  the  con- 
struction of  a  central  station,  as 
it  was  planned  to  buy  the  neces- 
sary power  from   an  hydraulic 
plant,  which  was  to  be  installed 
by  a  private   company.  Since 
then,  the  railway  company  itself 
has  decided  to  develop  the  power 
of  the  Ticino  River,  placing  the 
central   station   at  Tornavento. 
As,  however,  it  will  take  some 
time  to  complete  the  hydraulic 
installation,  a  steam  plant  is  to  be 
started  this  summer.   All  electric 
machinery  for  the  central  station, 
sub-stations   and   motor  equip- 
ments were  manufactured  by  the  General  Electric  Com- 
pany. 

THE  LINE 

The  steam  railroad  line,  Milan-Gallarate-Porto  Ceresio, 
which  has  been  transformed  to  electric  traction.,  has 
branch  roads  from  Gallarate  to  Laveno  and  Arona,  which 
will  be  electrically  equipped  next  year.  High-tension 
transmission  lines  run  from  the  central  station  at  Torna- 
vento to  five  rotary-converter  sub-stations,  along  the  line 
supplying  current  to  the  third  rail.. 

Data  such  as  total  or  partial  distances,  grades,  etc.,  can 
be  found  in  the  following  table: 

TABLE  SHOWING  DISTANCES,  GRADES,  ETC. 


three,  standing  room  being  twelve  for  the  motor  car,  and 
twenty-seven  for  the  trailer,  making  a  total  of  165  pas- 
sengers per  train.  The  weight  of  the  motor  car  when  fully 
loaded  will  be  about  43  tons,  and  that  of  the  trailer  30  tons, 
making  a  total  maximum  train  weight  of  about  73  tons. 

From  the  proposed  train  schedule  the  distance  between 
Milan  and  Gallarate  (25  miles)  must  be  covered  by  an  ex- 
press train  in  thirty  minutes,  making  a  commercial  speed 
between  these  two  points  of  50  miles  per  hour,  and  a  pos- 
sible maximum  of  55  miles  to  60  miles  per  hour  on  an  aver- 


Street  Ry .Journal 


DIAGRAMATICAL  TIME  TABLE 


Aver- 

Maxi- 

Stations 

.  Distances  .  age 

mum 

Minimum 

in  km 

in  miles 

grade 

grade 

radius  of  curves 

Milan   

0 

0 

% 

7o 

Musocco  .... 

5.88 

3-67 

-153 

.  2 

Rho   

13-54 

8.46 

■230 

-4 

800  m.  (2625  ft.) 

Parabiago  . . 

22.55 

16.09 

-  330 

.6 

Legano  

27.98 

17-49 

.460 

.6 

Busto   

33-10 

20.69 

-330 

.6 

Gallarate  .  . . 

40.30 

25-19 

222 

.6 

Gazzada  .... 

54-31 

33-94 

-850 

1 .0 

Varese   

58-74 

36.71 

•473 

1 .0 

Bisuschio  . .  . 

68.61 

42.88 

.  292 

1.2 

300  m.  (984  ft.) 

Porto  Ceresio 

73-02 

45-64 

1-52 

2.0 

From  Mi 

an  to 

about  3 

miles  b 

eyond 

Varese  the  line 

rises  continually;  from  this  point  on  to  Porto  Ceresio  the 
line  descends  rapidly. 

OPERATION 

In  order  to  amply  provide  for  the  increase  of  passenger 
trafific  to  be  foreseen,  the  entire  converter  system  has  been 
laid  out  to  correspond  to  a  maximum  train  schedule.  This 
schedule,  however,  will  not  be  enforced  this  year,  since 
the  temporary  central  station  will  not  have  sufficient  ca- 
pacity to  furnish  power  for  such  a  load  as  is  assumed. 

Each  train  will  be  composed  of  two  cars  of  the  type 
shown  in  the  illustration,  one  being  a  motor  car,  the  sec- 
ond a  trailer.    The  seating  capacity  of  each  car  is  sixty- 


age  up-grade  of  .284  per  cent.  On  account  of  the  steeper 
grades  and  lighter  track  construction  on  the  line  from 
Gallarate  to  Porto  Ceresio,  trains  will  run  at  half  this 
speed  after  leaving  Castronno.  The  schedule  and  train 
composition  above  mentioned  are  based  on  the  maximum 
traffic  to  be  expected,  such  as  on  holidays  and  Saturday 
and  Sunday  suburban  service  during  the  summer  months. 
The  motor  car  alone,  with  a  reduced  schedule,  will,  in  all 
probability,  suffice  for  the  demand  of  ordinary  days  and 
winter  traffic. 

THE  STEAM  GENERATING  PLANT 

The  steam  engine  plant  erected  at  Tornavento  is  so  lo- 
cated as  to  adjoin  that  of  the  water  power  plant,  which  is 
to  eventually  furnish  power  for  this  installation  and  others 
in  the  neighborhood,  and  when  the  latter  is  finished  the 
steam  installation  will  act  as  reserve.  The  boiler  plant 
consists  of  eight  multi-tubular  boilers,  working  at  a  pres- 
sure of  180  lbs.  per  sq.  in.,  three  batteries  of  economizers, 
two  duplex  pumps  and  accessories. 

The  three  steam  engines  are  of  the  Corliss  type,  hori- 
zontal tandem-compound,  and  capable  of  developing  1410 
hp,  at  a  pressure  of  165  lbs.,  with  an  admission  of  27  per 
cent  in  the  large  cylinder.  The  inside  diameters  of  cylin- 
ders are:  High  pressure,  0.725  m;  low  pressure,  1.200  m; 
stroke,  1.35  m.   The  engines  run  at  94  r.  p.  m. 

To  guard  against  possible  "hunting"  of  the  generators 
when  working  in  parallel,  and  in  order  to  remain  within  as 
small  a  limit  as  possible  of  angular  variation  compatible 
with  good  construction,  a  heavy  fly-wheel,  weighing  36 
tons,  with  a  diameter  of  18  ft.,  is  placed  on  the  shaft  of  each 
engine.  Should  this  precaution  not  be  found  adequate  to 
prevent  hunting,  the  governor  of  each  engine  can  be  pro- 
vided with  a  special  arrangement,  making  it  comparatively 
insensible  to  instantaneous  fluctuations  of  load.  The  run- 
ning of  alternators  in  parallel  when  direct  couj^led  to  tan- 
dem instead  of  cross-compound  engines  will  probably 
give  some  trouble  to  the  engineers,  and  the  (>i)eration  of 
the  plant  will,  therefore,  be  watched  with  considerable  in- 
terest.    Two  small  vertical  tandem  compound-engines 


)40 


I 


HALF  SECTION  AND  SIDE  ELEVATION 
OF  ONE  FORM  OF  THIRD-RAIL 
INSULATOR 


PLAN  OF  THIRD-RAIL  INSULATOR 
SHOWN  ABOVE 


HALF  SECTION  AND  SIDE  ELEVATION 
OF  TRANSMISSION  LINE  INSULATOR 
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serve  to  drive  llie  exciters.  They  are  run  at  270  r.  p.  m., 
and  are  capable  of  developing  85  effective  horse-power  at 
a  pressure  of  165  lbs. 

The  entire  steam  engine  plant  was  furnished  by  the 
Italian  manufacturing  company,  Franco  Fosi  &  Company, 
of  Lugano. 

To  each  of  the  large  steam  engines  mentioned  above  is 
directly  coupled  a  three-phase  alternator  of  the  revolving 
field  type,  capable  of  giving  a  normal  output  of  750  kw, 
with  non-inductive  load,  overload  of  25  per  cent  for  two 
hours  and  an  instantaneous  overload  of  40  per  cent.  The 
field  winding  is  distributed  over  thirty-two  spools,  giving, 
at  the  normal  speed  of  94  r.  p.  m.,  a  frequency  of  25  cycles 
per  second.  The  armature  is  wound  to  generate  13,000 
volts  directly.  To  each  of  the  two  vertical  steam  engines 
is  directly  connected  a  six-pole  direct-current  generator  of 


INTERIOR  OF  SUB-STATION,  PARABIAGA 

75  kw  normal  output,  and  125  volts,  which  are  used  as  ex- 
citers. 

The  high-tension  conductors,  which  connect  the  gen- 
erator armatures  to  the  switchboard,  run  underneath  the 
floor,  supported  on  porcelain  insulators.  The  switchboard 
is  composed  of  nine  panels,  of  which  one  is  for  the  two  ex- 
citers, three  high-tension  generator  panels,  one  totalizer  to 
measure  the  total  output  of  the  station,  and  four  line 
panels,  that  is,  two  panels  for  each  of  the  duplicate  trans- 
mission lines  running  to  Gallarate  and  Parabiago.  A  lever- 
operated  oil  circuit-breaker  for  13,000  volts  is  placed  in 
the  circuit  of  each  generator.  No  fuses  of  any  kind 
have  been  introduced  into  the  high-tension  circuits. 
To  guard  the  station  against  short-circuits,  or  over- 
loads from  without,  each  out-going  line  panel  is 
provided  with  a  lever-operated  oil  circuit-breaker, 
having  attached  an  automatic  overload  device,  which 
trips  the  circuit-breaker,  opening  the  circuit  when 
the  current  on  the  corresponding  line  exceeds  a  pre- 
determined limit.  These  switches  are  of  the  plunger  type 
recently  developed  by  the  General  Electric  Company.  All 
oil  switches  are  placed  in  fireproof  compartments,  about 
4  ft.  behind  the  panels,  and  operated  from  the  front  of  the 
board  by  means  of  a  system  of  levers  passing  underneath 
the  switchboard  gallery. 

Bv  the  ample  use  of  potential  and  current  transformers 
for  the  instruments,  all  danger  connected  with  the  manipu- 
lation of  high-tension  currents  has  been  removed  from  the 
front  of  the  board. 

The  station  is  protected  against  lightning  by  15,000-volt 
lightning  arresters  of  the  Wirt  metallic  ball  type. 

HIGH-TENSION  TRANSMISSION  LINES 

The  high-tension  transmission  construction  is  nearly 
all  made  in  duplicate.  From  Tornavento  two  three-phase 
lines,  consisting  of  No.  3  B.  &  S.  wire,  strung  on  wooden 


poles,  run  across  country  to  the  Gallarate  sub-station. 
From  Tornavento  to  Parabigo  the  transmission  line  is  also 
in  duplicate,  the  wires  here  being  about  No.  00.  The 
duplicate  lines  running  from  Gallarate  to  Bisuschio  are  of 
No.  6  wire,  and  from  sub-station  Parabiago  to  the  station 
of  Rho  about  No.  3.  These  lines  are  run  alongside  of  the 
railroad  tracks.  At  Rho  the  latter  line  proceeds  to  Musocco 
over  private  property. 

In  order  to  render  possible  the  cutting  uut  of  any  one  of 
the  duplicate  lines  between  any  of  the  sub-stations,  while 
power  is  still  on,  in  case  of  a  ground,  broken  wire,  etc., 
the  lines  running  into  and  out  of  the  sub-stations  at  Galla- 
rate, Paral)iago  and  Gazzada  are  led  through  lever-oper- 
ated oil  circuit-brealvers  of  the  knife-blade  type.  Although 
the  region  covered  by  this  railroad  is  visited  by  frecjuent 
and  severe  thunderstorms,  especially  around  Varese,  it 
was  thought  sufficient  to  protect  the  high-tension  lines  at 
the  various  sub-stations  only.  Calculating  with  the  maxi- 
mum load  to  be  expected  at  the  sub-station  with  a  maxi- 
mum service,  as  proposed  in  the  official  schedule,  the  CR 
tlrop  between  the  extreme  sub-statiofis  of  Bisuschio  and 
Musocco,  with  the  duplicate  lines  in  parallel,  will  be  about 
(J. 5  per  cent,  and  the  maximum  CR  drop,  taking  the  start- 
ing currents  into  consideration,  will  probably  not  exceed 
12  per  cent  to  13  per  cent. 

SUB-STATIONS 

In  all  there  are  five  rotary-converter  sub-stations  located 
at  convenient  points  along  the  line.  In  the  case  of  the  sub- 
stations at  Gallarate,  Parabiago  and  Musocco,  the  high-ten- 
sion current  entering  the  sub-station  proper,  that  is  after 
leaving  the  double  high-tension  distribution  bus-bars,  is 
led  from  either  one  of  these  bus-bars  to  one  or  the  other  of 
two  automatic  high-tension  oil  circuit  breakers. 

After  leaving  these  switches  the  current  goes  directly 
into  the  primaries  of  the  transformers,  in  case  the  rotary 
converters  are  running,  or,  if  the  rotary  converters 
are  Ijeing  started  up  from  the  alternating-current 
end,  the  current  first  traverses  the  starting  compen- 
sator. There  are  seven  air-blast  transformers  (one  in  re- 
serve) in  each  of  these  stations.  Each  has  a  normal  out- 
put of  180  kw,  and  reduces  the  high-tension  voltage  of 
12,000  volts  to  420  volts.  The  cvirrent  passes  through  re- 
active coils  before  entering  the  rotary  converters,  where  it 
is  transformed  to  direct  current  at  a  tension  of  650  volts. 

In  each  of  these  three  stations  there  are  two  12-pole 
rotary  converters  of  500  kw  normal  output,  25  per  cent 
overload  for  two  hours,  and  40  per  cent  instantaneous 
overload.  Their  speed  is  500  r.  p.  m.  Each  converter 
circuit  is  connected  to  a  separate  bank  of  transformers,  so 
that  no  switches  have  been  introduced  into  the  circuits. 

The  switchboard  contains  a  direct-current  panel  for  each 
converter,  including  the  usual  regulating  apparatus  and 
switches  for  the  starting  rheostat. 

The  current  is  led  from  the  direct-current  bus  to  one 
total  output  panel,  and  from  thence  distributed  to  the  third 
rail  by  two  feeder  panels.  On  both  the  direct-current, 
rotarv-converter  panels,  as  well  as  each  of  the  feeder 
panels,  there  are  automatic  circuit  breakers  of  the  mag- 
netic-blowout type,  thus  completely  guarding  the  station 
against  overloads  or  short  circuits  on  the  direct-current 
system.  The  same  arrangement  as  in  the  central  station 
of  placing  the  oil  switches  in  fireproof  compartments,  and 
eliminating  all  danger  of  high-tension  currents  from  the 
front  of  the  switchboard,  has  been  followed  in  the  sub-sta- 
tions. 

The  fields  of  the  rotary  converters  are  provided  with 
both  series  and  shunt  windings.  The  shunt  field  is  divided 
into  four  different  sections,  so  as  to  reduce  the  effect  of  the 
high  voltages  which  are  induced  in  the  fields  when  the 
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armature  is  started  up  from  the  alternating-current  side. 
Provisions  liave  been  made  to  enable  the  starting"  up  of  a 
converter,  either  from  the  alternating-current  or  direct  cur- 
rent sides,  as  the  case  may  require. 

One  of  the  illustrations  shows  a  part  of  the  interior  of 
the  Parabiago  sub-station.  The  capacity  of  the  convert- 
ers was  planned  sufficiently  large  to  enable  one  machine 
in  each  of  the  three  larger  sub-stations  to  take  care  of  the 
ordinary  service,  the  second  acting  as  a  reserve  in  case  of 
a  breakdown  or  during  moments  of  maximum  service. 

The  original  project  of  the  entire  installation  was  based 
upon  a  maximum  train  weight  of  65  tons.  In  consequence 
the  Gazzada  and  Bisuschio  sub-stations  were  laid  out  to 
contain  one  250-kw  rotary  converter,  750  r.  p.  m.,  four  oil- 


A  MOTOR  CAR 


cooled  transformers  (one  as  reserve),  reactances,  compen- 
sators, etc.,  necessary  switchboard.  The  general  arrange- 
ment of  switches  and  connections,  etc.,  is  the  same  as  that 
of  the  larger  stations.  The  railway  company  then  decided 
to  increase  the  train  weight  from  65  tons  to  75  tons.  While 
the  capacity  of  the  three  larger  sub-stations  was  sufficiently 
great  to  permit  of  the  mcrease,  this  was  not  the  case  with 
the  two  smaller  sub-stations,  and  as  the  load  on  the  latter 
will  be  intermittent  and  fluctuating,  it  has  been  thought 
better  to  install  a  275  amp. -hour  storage  Ijattery  in  both 
Gazzada  and  Bisuschio.  Inasmuch  as  the  rotary  convert- 
ers were  compoimded  to  give  a  constant  direct-current 
voltage,  a  motor-driven  booster  had  to  be  inserted  in  series 
with  the  battery  to  give  the  necessary  regulation. 

The  batteries  and  boosters  were  furnished  by  the  Tudor 
Accumulator  Company,  of  London. 

ROLLING  STOCK 

The  car  bodies  and  trucks  were  designed  by  the  engi- 
neers of  the  railroad  company,  and  built  by  the  Officine 
Meccaniche,  of  Milan.  There  are  to  be  twenty  motor 
cars,  and  as  many  trailers,  all  of  which  will  be  divided  into 
separate  compartments.  Each  will  contain  two  first-class 
compartments,  one  a  smoking  compartment,  having  a 
seating  capacity  of  sixteen  places,  the  other  a  non-smoker 
of  eight  places;  two  third-class  compartments,  one  having 
a  seating  capacity  of  twenty-three  places  for  smokers,  the 
other  sixteen  places  for  non-smokers;  and  two  vestibules 
at  each  extremity  of  the  car  furnishing  standing  room.  In 
the  case  of  the  motor  car,  these  vestibules  are  divided  into 
two  parts,  one  reserved  for  the  motorman,  the  other  as 
standing  room  for  passengers. 

The  motor  and  controller  equipment  of  each  motor  car 
consists  of  four  G.  E.-55  motors,  with  two  L-3  controllers, 
two  automatic  circuit  breakers,  etc.    The  rating  for  each 


motor  is  160  hp  for  one  hour,  with  a  rise  of  75  degs.  Cent., 
at  500  volts.  This  would  be  rather  a  large  amount  of 
power  for  trains  of  this  size,  if  it  were  not  for  the  high 
speeds  of  55  miles  to  60  miles  per  hour,  which  the  trains 
will  have  to  maintain  for  the  greater  part  of  the  distance 
between  Milan  and  Gallarate,  and  the  numerous  stops 
and  rapid  acceleration  necessary.  To  give  a  greater  se- 
curity against  damage  from  overheating,  the  armature 
coils  have  been  mica  insulated.  A  complete  Westinghouse 
air  brake  equipment  has  been  provided  for  each  car,  con- 
sisting of  a  motor  air  compressor  set  of  4  hp,  and  two 
large  reservoirs,  with  the  necessary  accessories.  A  small 
cylinder  is  also  connected  to  this  system  to  provide  air  for 
the  whistle. 

The  contact  shoes,  which  collect  the  current  from  the 
third  rail,  are  supported  by  an  iron  beam,  fastened  to  the 
journal  boxes  of  the  trucks,  the  desired  stability  being  thus 
assured.  As  the  third  rail  is  placed  only  on  one  side  of  the 
track,  a  contact  shoe  is  provided  on  either  side  of  each 
truck.  Where  there  are  comparatively  short  interruptions 
of  the  third  rail,  due  to  switchings  and  cross-overs,  contact 
with  the  third  rail  for  at  least  one  of  them  is  also  assured. 

Three  incandescent  lamps,  with  reflectors,  have  been 
provided  for  either  end  of  the  motor  and  trailer  cars,  to 
serve  as  signal  lights.  The  rule  has  been  established  that 
two  lamps  should  be  lighted  at  the  head  of  each  train  and 
three  at  the  rear.  A  simple  scheme  of  connections  and 
switching  makes  this  possible,  either  when  the  train  is 
composed  of  two  cars  or  of  the  motor  car  alone. 

'   THE  TRACK  AND  THIRD  RAIL 

The  contact  rail,  by  means  of  wdiich  the  energy  is  sup- 
plied to  the  motor  car,  consists  of  an  ordinary  T-rail,  90 


TRUCK  FOR  HIGH-SPEED  CARS 


lbs.  per  yard,  38  ft.  in  length,  placed  alongside  of  the  track 
and  supported  at  intervals  of  about  12  ft.,  on  "recon- 
structed granite"  insulators. 

The  rail  is  placed  on  the  iron  cap  of  the  insulator  in  such 
a  manner  as  to  give  sufficient  playroom  to  allow  for  the 
longitudinal  displacement  due  to  expansion  and  contrac- 
tion of  the  rails,  as  well  as  the  slight  vertical  displacement 
of  the  insulator  when  the  wheels  of  the  train  pass  over  the 
corresponding  cross  ties.  The  rails  are  connected  by  a 
flexible  copper  bond  of  a  section  of  200  sq.  mm,  distance 
between  center  of  heads  being  6  ins.  To  guard  against 
the  creeping  on  grades,  ten  rail  lengths  are  tightly  fastened 
together  by  fish-plates,  and  anchored  at  the  middle  point. 
To  provide  for  the  expansion  and  contraction,  due  to  the 
variation  of  temperature  for  such  a  length  of  rail,  specially 
flexible  bonds  are  placed  underneath  the  fish-plates  at  the 
extremity  of  each  section,  giving  a  maximum  play  of 
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ins.  On  the  section  Milan-Gallarate,  where  the  line  con- 
sists of  two  tracks,  tlie  two  third  rails  are  cross-connected 
at  intervals  of  300  ft.  to  350  ft.,  by  0000  B.  &  S.  solid 
crown  bonds.  In  crossings  and  switchings,  where  the 
rail  has  necessarily  to  be  interrupted,  the  continuity  of  the 
circuit  is  maintained  by  a  400  sq.  mm  armored  cable. 
The  ratio  of  conductivity  of  the  third  rail,  as  compared 


ONE  TYPE  OF  THIRD-RAIL  INSULATOR 

with  co])per,  is  i  to  11.  No  feeders  have  been  provided, 
the  various  sub-stations  feeding  directly  into  the  third-rail 
system.  At  each  sub-station  the  third  rail  is  sectionalized, 
each  side  being  fed  from  its  corresponding  feeder  panel. 
All  the  sub-stations  will  thus  work  in  ])arallel  on  the  direct- 
current  side,  as  well  as  on  the  high-tension  alternating- 
side.    Therefore,  it  may  happen  that,  should  the  high- 


CONNECTIONS  BETWEEN  THIRD  RAIL  AND  UNDERGROUND 
CABLES 

tension  circuit  be  automatically  opened  in  one  of  the  sub- 
stations and  the  direct-current  circuit  remain  closed,  the 
rotary  converters  of  the  station  would  draw  current  from 
this  third  rail,  and  start  to  run  as  direct-current  motors  with 
the  series  field  in  opposition  to  the  shunt.  To  eliminate  this 
source  of  danger,  a  reverse-current  relay  has  been  attached 
to  the  automatic  circuit  breakers  on  the  direct-current  con- 
verter panels,  which,  by  means  of  an  auxiliary  shunt  coil, 
trips  the  circuit  breakers  when  the  current  tends  to  reverse 
its  normal  direction  of  flow. 

The  track  is  laid  with  rails  weighing  72  lbs.  per  yard, 


placed  on  wooden  cross  ties.  The  length  of  rails  for  the 
new  track  laid  between  Rho  and  Gallarate  is  38  ft.,  the  re- 
mainder have  a. length  of  30  ft.  The  rails  are  bonded  with 
single  0000  B.  &  S.  solid  crown  bonds,  and  the  rails  and 
tracks  cross-connected  with  the  same  size  of  bonds,  at  in- 
tervals of  325  ft. 

The  conductivity  of  the  track  rails  varies  from  i:ii  to 
1 113.5  thst  of  copper. 

The  roadbed  between  Milan  and  Gallarate  is  well  bal- 
lasted, and  comparatively  strong,  lending  itself  very  well 
to  a  high-speed  service.  Beyond  Gallarate,  however,  high 
grades  and  frequent  sharp  curves  make  high  speeds  pro- 
hibitive. 




Electric  Railway  Construction  in  New  York  State 


Attention  is  again  iK'ing  called  to  the  rajjidity  with  which 
apjjlications  for  franchises  for  electric  railways  are  being 
made  through  the  central  part  of  New  York  State,  and  the 
possibility  of  enjoying,  at  no  far  distant  date,  a  trip  from 
New  York  to  Buffalo  by  trolley.  In  fact,  every  part  of  the 
State  is  experiencing  a  boom  in  electric  railway  construc- 
tion. 

The  electric  railways  are  creeping  up  the  valley  of  the 
Hudson  River  toward  Albany,  and  already  there  is  a  road 
from  Albany  to  Hudson.  The  Railroad  Commissioners 
have  granted  an  application  for  the  construction  of  a  road 
between  Albany  and  Pittsfield,  Mass.,  and  at  the  latter 
place  this  road  will  connect  with  a  line  to  Boston.  Albany 
is  connected  with  Lake  George  by  an  electric  railway,  and 
westward  of  Albany  the  electric  railways  are  creeping 
in  fast  between  it  and  Buffalo  and  toward  Cleveland.  The 
new  Albany  and  Schenectady  line  is  nearly  completed,  and 
the  Schenectady  and  Amsterdam  lines  will  soon  be  con- 
nected, work  on  this  line  being  in  progress.  Work  is  also 
going  on  between  Fonda  and  Amsterdam.  Utica,  with  its 
suburban  roads,  within  a  few  months,  it  is  said,  will  have 
an  electric  line  extending  as  far  eastward  as  Little  Falls. 
Then  a  line  goes  northwestward  from  Utica  as  far  as  Oris- 
kany,  and  will  soon  reach  Rome.  The  local  company  at 
Oneida  intends  connecting  Ron^  and  Syracuse.  The 
Monroe  County  Electric  Belt  Line  Company  intends  to 
build  a  line  from  Rochester  to  Fairport,  10  miles  on  the 
road  to  Syracuse,  and  from  Rochester,  the  Buffalo,  Roch- 
ester &  Niagara  Falls  Electric  Railway,  which  recently 
received  the  authority  of  the  Railroad  Commissioners,  will 
be  a  line  to  connect  Buffalo,  Rochester,  Niagara  Falls 
and  other  points.  Beyond  Buffalo  there  are  two  lines  to 
Hamburg,  and  it  is  reported  that  one  of  these  lines  will 
be  extended  to  Angola  and  Silver  Creek,  while  the  Dun- 
kirk line  may  be  extended  toward  Buffola. 




Emergency  Service  on  the  Brooklyn  Rapid  Transit 


President  J.  L.  Greatsinger,  of  the  Brooklyn  Rapid 
Transit,  has  approved  plans  for  a  number  of  emergency 
stations,  to  be  built  by  that  company  in  various  sections 
of  Brooklyn  and  the  outlying  districts.  These  stations 
are  to  be  used  as  headquarters  for  the  emergency  crews, 
composed  of  repair  men  and  linemen  employed  by  the 
company.  The  first  of  the  new  stations  is  to  be  built  on 
Flushing  Avenue,  between  Nostrand  and  Marcy  Avenues, 
on  the  site  of  the  old  Flushing  Avenue  car  houses. 

The  buildings  will  all  be  of  one  general  design,  and  fitted 
up  with  all  the  latest  appliances  and  appurtenances  for  the 
purposes  for  which  they  are  intended.  On  the  ground 
floor  will  be  room  for  two  emergency  wagons  and  stables 
for  horses.  Several  automobile  emergency  wagons  have 
also  been  contracted  for  and  are  under  construction. 
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The  Interufban  Electric  Railways  of  Ohio 


BY  GEORGE  S.  DAVIS 

The  spirit  of  electric  railway  building  is  pervading  the 
entire  country,  hardly  any  section  having  a  considerable 
population  being  without  some  projects  of  this  kind,  but 
it  is  claimed,  and  with  good  reason,  that  in  no  other  section 
has  the  development  reached  so  promising  a  stage  as  in 
Ohio.  Unless  there  is  a  reaction  against  electric  railway 
enterprises,  and  this  contingency  is  not  feared  for  some 
time  to  come,  it  is  claimed  that  within  two  or  three  years 
the  electric  railways  of  Ohio  will  closely  rival  in  mileage 
the  steam  roads  of  that  State.  This  may  seem  an  astonish- 
ing proposition  in  view  of  the  fact  that  Ohio  ranks  among 
the  first  States  in  the  Union  in  respect  to  railways,  having 
something  like  9000  miles  of  steam  road  in  operation,  but 
a  glance  at  the  accompanying  map  and  the  consideration 
of  a  few  figures  on  the  subject  will  prove  that  the  statement 
is  not  far  from  correct.  At  the  present  time  there  are  in 
operation  in  the  cities  and  towns  of  Ohio  898  miles  of  elec- 
tric railways;  Cleveland  and  Cincinnati  each  having  over 
200  miles  of  track,  and  Toledo  and  Columbus  about  100 
miles  each.  Of  the  interurban  roads  running  from  one 
town  to  another  there  are  in  operation,  according  to  latest 
estimates,  868  miles,  while  there  are  in  actual  process  of 
construction  no  less  than  1435  miles  of  road.  Before  re- 
ferring to  the  roads  which  are  being  projected,  it  will  add 
weight  to  these  figures  to  consider  a  bit  of  information 
furnished  the  writer  by  the  Secretary  of  State,  who  has 
charge  of  all  incorporations.  He  states  that  from  Nov.  15, 
1898,  to  Nov.  15,  1899,  there  were  incorporated  in  Ohio 
forty-two  railways,  with  capital  stock  amounting  to  $15,- 
666,000;  increase  of  capital  stock  for  the  same  period,  $2,- 
180,000;  Nov.  15,  1899  to  Nov.  15,  1900,  thirty-three  rail- 
ways, with  $10,352,000  capital  stock,  and  $5,915,000  in- 
crease of  capital  stock,  and  from  Nov.  15,  1900,  to  July  i, 
1901,  sixty-nine  railways,  with  $25,579,000  capital  stock, 
and  $8,947,000  increase  of  capital  stock.  The  aggregate  of 
the  above  indicates  that  in  less  than  three  years,  144  com- 
panies, with  $51,597,000  capital  stock  have  been  organized 
in  Ohio  to  build  electric  raihvays  in  that  State,  not  to  men- 
tion several  which  have  been  incorporated  in  other  States 
for  the  same  purpose,  while  various  companies  interested 
in  the  business  have  during  that  period  increased  their 
capital  stock  $17,042,000.  As  many  of  the  companies  now 
operating  lines  in  Ohio  were  organized  prior  to  1898,  it  will 
be  seen  that  the  vast  majority  of  projects  are  still  incom- 
plete. Of  course  there  is  no  doubt  that  a  number  of 
these  companies  have  already  dropped  out  of  the 
field,  but  after  careful  researches,  covering  a  period 
of  nearly  two  years,  the  writer  figures  that  fran- 
chises and  rights  of  way  have  been  secured  or  are 
being  secured  for  4800  miles  of  road  on  which  no  work 
other  than  surveying,  and  in  some  cases  grading,  has  been 
done.  Of  course,  it  is  not  claimed  that  all  of  these  projects 
will  be  carried  out;  far  from  it.  Hardly  a  week  passes  but 
there  are  reorganizations  or  consolidations,  but  the  fact 
remains  that  every  portion  of  Ohio,  excepting  possibly  a 
small  section  of  the  central  portion  of  the  State,  which  is 
very  hilly,  and  a  strip  through  the  southern  portion,  which 
is  sparsely  settled,  is  being  crossed  and  recrossed  by  elecr 
trie  railway  projects. 

In  some  portions  of  the  State,  notably  in  the  northern 
central  portion  and  in  the  vicinity  of  Cincinnati,  there  are 
more  electric  railway  projects  than  could  be  kept  track  of 
by  a  United  States  census  official.  New  companies  are  or- 
ganized; they  consolidate  with  some  other  project,  and 
then  they  both  give  up  the  fight,  and  their  places  are  taken 
by  others.   In  some  counties  electric  railway  promoters  are 
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more  numerous  than  tramps  in  hard  times,  and  the  situa- 
tion is  aptly  described  by  a  country  newspaper,  located  in 
the  northern  parl^  of  the  State,  in  this  manner:  "Electric 
railway  men  are  thicker  than  flies  in  summer  these  days, 
and  they  appear  to  have  entirely  superseded  the  lightning 
rod  agents  of  former  days.  The  progressive  farmers  in 
these  parts  all  have  special  rooms  set  for  conferences  with 
railway  promoters,  and  hardly  a  day  passes  but  they  are 
called  into  use.  A  well  dressed  stranger  drives  up,  and  the 
farmer  at  once  ushers  him  into  the  conference  room,  where 
paper  and  pen  are  kept.  The  right  of  way  through  farm  or 
along  highway  is  signed,  and  the  promoter  passes  on  to  the 
next  with  neatness  and  despatch.  Thus  far  nothing  has 
been  seen  of  cars  hereabouts,  but  if  the  farmers  keep  on 
granting  rights  of  way,  it  is  hoped  that  some  day  the  real 
thing  will  materialize." 

In  a  number  of  places  there  are  two  or  more  companies 
fighting  for  the  same  route;  some  of  them  having  actually 
commenced  construction  work.  Up  to  a  few  days  ago 
there  was  a  route  between  Tiffin  and  Port  Clinton,  which 
was  being  fought  for  by  three  different  companies.  Each 
was  determined  to  build,  and  each  had  crews  of  men  at 
work  grading.  It  is  understood  that  two  of  them  have  now 
so  far  secured  the  advantage  over  the  others  that  one  of 
them  agreed  to  sell  out.  Within  the  last  two  or  three 
weeks  no  less  than  four  companies  have  sold  out  or 
reached  amicable  agreements  with  rival  companies,  so  that 
only  one  line  will  be  built.  On  the  other  hand,  there  are  at 
present  a  number  of  routes  which  are  being  built  by  two 
or  more  strong  companies,  which  show  no  sign  of  yielding, 
having  announced  that  they  will  build  and  operate  their 
lines,  no  matter  what  is  done  by  rival  companies.  It  would 
seem  that  the  only  logical  outcome  of  such  rivalry  is  con- 
solidation, as  it  has  already  been  proven  in  one  or  two  in- 
stances in  this  State  that  two  lines  between  the  same  points 
are  not  profitable ;  it  was  only  very  recently  that  two  roads 
which  have  been  in  operation  for  several  years  consolidated 
because  neither  was  paying.  Electric  railway  financiers  of 
long  experience  say  that  no  matter  what  may  be  the  popu- 
lation of  two  towns,  they  would  not  consider  it  a  good  in- 
vestment to  parallel  a  road  which  is  in  successful  operation, 
since  the  operating  line  can,  at  a  comparatively  small  ex- 
pense, increase  its  facilities  to  take  care  of  all  possible  de- 
mands, whereas  the  new  line  must  build  from  the  ground 

The  strong  rivalry  for  territory  is  l)Ound  to  have  one 
good  efifect,  however,  and  that  is,  it  is  tending  to  improve 
the  character  and  construction  of  new  lines.  It  is  safe  to 
say  that  one-half  of  the  lines  now  projected  in  Ohio  are  be- 
ing promoted  by  people  who  have  little  or  no  capital.  The 
promoters  secure  the  consents  of  property  owners,  get 
franchises  from  towns  and  counties,  make  preliminary  sur- 
veys, and  then  appeal  to  the  financiers.  If  the  project  is 
taken  up,  and  the  road  is  built,  the  promoters  secure  a 
block  of  stock,  and  perhaps  good  positions  for  their 
trouble;  if  not,  their  grants  soon  expire,  and  they  are  out 
their  time  and  expenses.  For  this  reason  it  is  now  a  ques- 
tion of  presenting  to  the  capitalists  the  most  inviting  prop- 
osition. Time  was  when  a  franchise  for  a  line  along  the 
highway  was  eagerly  sought  for,  but  these  days  a  private 
right  of  way  through  farms,  or,  at  least,  along  the  high- 
way inside  the  fences  is  generally  demanded.  Options  are 
secured  on  the  private  right  of  way,  and  if  the  road  is  built, 
it  is  bought  for  all  time,  whereas  the  highway  franchises 
are  usually  granted  only  for  twenty-five  years.  To  permit 
of  competition  with  the  railways,  high  speed  is  necessary, 
and  this  can  only  be  obtained  on  private  right  of  way.  On 
the  whole,  the  "pike"  roads  are  rapidly  falling  into  disre- 
pute, and  it  is  probable  that  few  of  them  will  be  built  in  the 
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future.  Some  of  the  latest  examples  of  electric  railway 
construction  in  this  State,  compare  favorably  with  the  best 
steam  roads.  Lines  are  now  being  built  which  are  care- 
fully graded  and  ballasted;  60-lb.,  70-lb.,  and,  in  some 
cases,  8o-lb.  rails  are  used,  and  curves  and  grades  are 
practically  eliminated.  Roads  which  will  operate  at  60 
miles  and  70  miles  an  hour,  with  third-rail  system,  with 
through  sleeping  and  dining  cars,  are  being  freely  talked 
of,  but  they  are  still  for  the  future. 

For  the  present  the  more  conservative  and  successful 
lines  are  satisfied  with  from  30  miles  to  35  miles  an  hour, 
with  little  or  no  attempt  to  compete  for  time  with  the  steam 
roads.  In  this  connection  it  might  be  stated  that  the  ideas 
of  various  promoters  appear  to  differ  widely  on  the  ques- 
tion of  the  future  of  electric  railways.  By  some  it  is  claimed 
that  the  day  is  not  far  distant  when  electric  lines  will  be 
operating  through  trains  with  sleeping  and  dining  cars, 
and  will  compete  in  every  respect  with  the  through  steam 
trunk  lines,  and  it  appears  that  a  number  of  projectors  are 
building  with  such  plans  in  view.  On  the  other  hand,  many 
practical  electric  railway  people  claim  that  the  traction 
lines  are  opening  up  a  field  which  is  entirely  distinct  and 
outside  the  province  of  steam  roads.  It  is  claimed  that, 
except  in  a  limited  degree,  the  traction  lines  are  not,  and 
never  will  be,  in  competition  with  steam  roads,  but  that 
each  has  a  distinct  field,  which  will  be  worked  hand  in 
liand.  It  is  claimed  that  the  majority  of  electric  lines  now 
in  operation  serve  as  feeders  to  the  steam  roads,  taking 
care  of  a  class  of  business  which,  while  it  has  heretofore, 
through  necessity,  fallen  to  the  steam  roads,  has  never 
been  profitable,  and  is  one  which  they  are  now  more  than 
willing  to  turn  over  to  the  new  industry.  Such  a  state- 
ment may  be  contrary  to  the  general  belief  that  the  trac- 
tion lines  are  making  deep  inroads  into  the  profits  of  the 
steam  roads,  and  in  this  respect  a  recent  interview  with  a 
high  official  of  the  Lake  Shore  &  Michigan  Southern  Rail- 
way, one  of  the  leading  trunk  lines,  is  of  interest.  He 
said:  'Tf  trunk  lines  could  abolish  short  hauls  and  fre- 
quent stops,  it  would  mean  money  in  the  pockets  of  stock- 
holders. The  short  haul  is  a  drain,  and  if  the  electric 
roads  will  take  care  of  this  class  of  business,  it  will  prove 
a  boon  to  us.  I  believe  the  ideal  arrangement  would  be  to 
have  the  electric  roads  act  as  feeders  to  the  steam  roads. 
Travelers  could  be  brought  from  the  towns  into  the  larger 
cities  on  the  electric  cars,  and  take  through  fast  trains  for 
distant  points.  In  Cleveland,  for  instance,  we  would  be 
glad  if  an  arrangement  could  be  made  with  the  traction 
companies  to  bring  into  the  city  passengers  from  points 
within  50  miles  or  so,  in  order  that  it  would  not  be  neces- 
sary to  stop  trains  between,  say,  Erie  and  Cleveland  and 
Cleveland  and  Toledo.  The  frequent  stops  between  these 
points  by  some  of  our  trains  cost  us  more  than  the  ad- 
ditional trafific  amounts  to." 

Unfortunately  for  the  steam  roads,  however,  they  are 
not  all  trvmk  lines,  and  it  is  doubtful  if  the  managements 
of  some  of  the  shorter  and  less  important  lines  which  are 
bound  to  lose  much  of  their  business  to  the  traction  lines 
will  coincide  with  these  views.  While  it  will  relieve  them 
of  passenger  business,  which  may  or  may  not  have  been 
profitable,  it  will  also  take  away  from  them  a  large  amount 
of  freight  business. 

Under  a  recent  decision  of  the  Supreme  Court  of  Ohio 
the  carrying  of  freight  through  city  streets,  where  fran- 
chises have  been  secvu-ed,  was  declared  perfectly  legal,  and 
nearly  all  the  roads  in  operation  are  now  employing  com- 
bination cars,  and  hauling  large  quantities  of  package 
freight.  A  number  of  roads  have  recently  inaugurated  ex- 
clusive freight  car  service,  and  this  branch  is  proving  a 
profitable  and  important  factor  in  the  business  of  nearly 


all  lines;  the  writer  has  in  mind  a  road  in  which  the  pack- 
age freight  business  furnishes  one-third  of  the  gross  re- 
ceipts. Where  this  practice  will  end,  no  one  seems  willing 
to  predict.  It  is  entering  largely  into  the  plans  of  every 
promotor  of  electric  railways  m  Ohio  at  the  present  time, 
and  that  it  is  bound  to  draw  from  the  steam  roads  much  of 
the  business  which  has  been  theirs  in  the  past  can  not  be 
questioned. 

And  it  is  a  noticeable  fact  that  the  majority  of  the  very 
people  who  at  present  contend  that  the  electric  roads  are 
to  act  as  feeders  to  the  steam  roads  are  projecting  systems 
of  traction  lines,  which,  when  connected,  will  give  through 
lines,  running  clear  across  the  State,  connecting  all  the  im- 
portant centers.  One  of  these  systems  is  already  over 
300  miles  in  length,  while  there  will  be  several  which  will 
be  200  miles  or  more  long.  It  is  said  that  it  is  not  the  in- 
tention at  present  to  operate  through  cars  the  length  of 
these  lines,  but  it  is  clear  that  the  day  is  not  far  distant  when 
this  will  be  done,  and  in  order  to  compete  for  through  traf- 
fic, no  expense  is  being  spared  to  provide  perfect  track  and 
roadbed,  and  speedy  equipment.  One  feature  which  has 
always  hindered  the  speed  of  interurban  roads  is  that  in 
running  into  or  passing  through  the  larger  cities  the  cars 
have  been  operated  by  the  city  roads  on  the  same  schedule 
as  the  local  cars,  so  that  it  frequently  happens  that  it  re- 
quires almost  as  long  to  run  the  5  miles  or  6  miles  into  the 
center  of  the  city  as  for  30  miles  or  35  miles  in  the  country 
over  private  right  of  way.  In  some  of  the  cities,  Cincin- 
nati and  Columbus,  for  instance,  the  interurbans  have  been 
kept  out  of  the  center  of  the  city,  because  the  city  lines 
have  a  wide  gage  track,  and  declined  to  make  satisfactory 
terms  for  an  adjustment  of  the  matter.  In  Columbus  this 
has  been  obviated  by  an  interurban  company  securing  its 
own  right  of  way  through  the  city. 

Many  of  the  new  electric  railways  are  filling  a  long-felt 
want  by  opening  up  territory  which  has  never  been  trav- 
ersed by  steam  roads,  while  nearly  all  of  them  will  prove 
of  inestimable  value  in  providing  short  cuts  from  one  town 
to  another.  It  will  be  noticed  that  the  general  trend  of 
electric  lines  is  from  north  to  south,  whereas  the  majority 
of  steam  trunk  lines  have  an  easterly  and  westerly  direc- 
tion; hence  the  electric  lines  are  furnishing  short  routes  be- 
tween towns  on  different  trunk  lines,  which  heretofore 
have  only  been  accessible  by  driving,  or  long  and  circuit- 
ous travel  by  railway. 

In  a  word,  the  electric  lines  will  tend  to  divert  to  the 
natural  centers,  business  which  heretofore  has  been  forced 
to  follow  the  steam  roads,  and  in  this  way  they  are  bound 
to  be  an  all  important  factor  in  the  development  of  the 
State. 

Just  at  present  the  greatest  retarding  influence  to  this 
development  is  the  inability  to  secure  material  promptly. 
Never,  even  in  the  palmy  days  of  steam  road  building,  has 
there  been  such  a  demand  for  ties,  rails,  etc.  It  is  said  that 
rails  can  not  be  guaranteed  for  delivery  inside  of  six 
months,  while  car  manufacturers  and  builders  of  engines, 
boilers  and  electrical  equipment  are  requiring  longer  time 
on  deliveries  than  ever  before.  Even  labor  is  scarce,  and 
companies  which  are  pushing  construction  work  would 
frequently  employ  twice  as  many  men  and  teams  if  they 
could  get  them. 

Before  going  into  the  subject  of  the  various  roads,  it  is 
well  to  state  that  this  is  not  claimed  to  be  an  accurate  and 
infallible  review  of  the  situation  in  Ohio.  It  is  safe  to 
say  that  nothing  of  the  kind  could  be  compiled  at  this 
time,  since,  as  has  been  intimated,  the  majority  of  projects 
are  still  in  an  embryo  stage,  and  the  severe  competition 
for  territory  makes  promotors  extremely  backward  about 
outlining  their  plans.    Sometimes,  however,  they  take  the 
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other  tangent  and  describe  iheir  project  as  through  a       An  article  on  Ohio  electric  railways  was  first  suggested 
powerful  telescope;  then  they  reverse  the  telescope  and  to  the  writer  in  an  attempt  to  draw  a  map  showing  the 
describe  the  efforts  of  rival  promotors.   Naturally  they  areoperations  of  a  large  syndicate,  which  is  headed  by  Cleve- 
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MAP  SHOWING  THE  ELECTRIC  RAILWAYS  OF  OHIO 


not  accurate  in  either  case.  Very  often  the  real  promotors 
are  hidden  behind  attorneys  and  figureheads,  but  on  the 
whole  this  will  give  an  idea  as  to  the  aims  of  the  leading 
promotors. 


land  people.  He  soon  discovered  that  it  would  require  a 
complete  map  of  Ohio,  as  their  plans  extend  to  all  portions 
of  the  State.  This  accomplislicd,  and  the  operations  of 
another  leading  Cleveland  syndicate  were  indicated;  then 
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H.  A.  EVERETT 


those  of  all  the  known  promotors  from  the  Forest  City 
were  included,  until  it  became  evident  that  Cleveland  is 
the  corner-stone  of  the  entire  institution  in  Ohio,  and  it 
only  required  the  insertion  of  a  few  more  lines  to  cover  all 
of  the  known  projects  of  the  Slate. 

Numerous  Cleveland  investors  have  had  their  attention 
called  to  electric  railway  projects  through  the  fact  that 
some  of  the  earliest  and  most  successful  examples  of  sub- 
ur])an  lines  were  built  radiating  from  that  point.  These 
roads  have  been  extended  from  time  to  time,  until,  as  inti- 
mated, Cleveland  systems 
are  covering  not  only  the 
entire  State  of  Ohio,  but 
are  extending  into  other 
States  and  distant  sec- 
tions of  the  covmtry.  As 
in  all  industries,  there  are 
acknowledged  leaders  in 
this  movement,  and  at  the 
present  time  the  opera- 
tions of  Cleveland  people 
are  controlled  by  two  dis- 
tinct and  leading  syndi- 
cates, and  a  dozen  or 
more  smaller  ones. 

It  is  almost  unneces- 
sary to  state  that  the 
most  important  and  best 
known  of  these  syndicates  is  popularly  known  as  the 
Everett-Moore  syndicate,  which  is  composed  largely  of 
capitalists  who  own  the  largest  local  system  in  Cleveland, 
known  as  the  Cleveland  Electric  Railway  Company.  Of 
late  the  movements  of  this  syndicate  have  been  heralded 
throughout  the  length  and  breadth  of  the  country.  During 
the  past  few  months  scarcely  a  day  has  passed  but  there 
have  been  reports  of  Everett-Moore  purchases,  and  al- 
though as  a  matter  of  f?ct  its  efforts  of  late  have  been  con- 
fined almost  entirely  to  Ohio  and  Michigan,  there  have 
been  rumors  from  all  parts  of  the  country  as  to  the  alleged 
plans  of  Hiese  people.  It  is  a  matter  of  interest  to  note 
that  in  the  telephone  field  the  syndicate  is  equally  as  im- 
portant, if  not  more  so,  as  in  the  line  in  question,  as  it  is 
building  up  an  independent  system,  covering  the  whole  of 
C)hio  and  a  portion  of  Michigan. 

Just  who  constitute  the  Everett-Moore  syndicate  is  a 
matter  which  has  caused  much  discussion;  on  the  whole,  it 
is  an  ambiguous  term.  It  is  not  a  closed  corporation  in 
any  sense  of  the  word,  but  consists  of  a  group  of  men, 
nearly  all  Clevelanders,  who  invest  in  projects  established 
or  promoted  by  H.  A.  Everett  and  E.  W.  Moore.  These 
gentlemen  are  generally  supposed  to  have  control  of  nearly 
all  the  interests  with  which  they  are  identified,  but  as  a 
matter  of  fact,  this  is  not  the  case.  Neither  are  the  in- 
terests of  the  two  gentlemen  identical.  For  instance,  Mr. 
Everett  has  important  interests  in  electric  railways  at 
Winnipeg,  London,  Montreal  and  Toronto,  in  which  Mr. 
Moore  is  not  interested,  while  Mr.  Moore  has  a  controlling 
interest  in  systems  at  Wheeling,  W.  Va.,  and  Syracuse, 
N.  Y.,  with  which  Mr.  Everett  is  not  connected.  In  the  case 
of  a  number  of  difYerent  roads  which  have  recently  passed 
into  the  hands  of  Everett-Mo"ore  control,  the  former  own- 
ers have  not  disposed  of  all  of  their  interests,  but  have 
simply  exchanged  some  of  their  stock  for  that  of  other 
Everett-Moore  projects.  In  this  way  the  personnel  of  the 
"syndicate"  has  recently  been  greatly  enlarged.  It  is  gen- 
erally supposed  that  the  recent  moves  made  by  this  syndi- 
cate have  been  financed  by  New  York  bankers,  but  is 
understood  that  this  is  not  the  case;  the  majority  of  the 
stock  having  been  easily  subscribed  among  Cleveland 


people.  Just  at  present  the  leading  people  in  the  syndicate 
have  under  consideration  plans  for  the  formation  of  a  con- 
trolling organization  for  the  purpose  of  handling  its 
bonds. 

Among  the  best  known  and  most  influential  capitalists 
who  are  heavily  interested  in  Everett-Moore  enterprises 
are  Barney  Mahler,  Ralph  A.  Harmon,  Charles  W.  Wason, 
W.H.Lamprecht,C.W.Collister,  J.  B.  Hanna,  C.  H.  Price, 
E.  G.  Tihotson,  H.  Clark  Ford,  H.  A.  Sherwin,  and  H.  P. 
Mcintosh,  of  Cleveland,  and  J.  R.  Nutt  and  James  Christy, 
of  Akron.  These  gentlemen  are  collectively  interested  in 
all  of  the  projects,  although  not  individually.  Some  of 
them  are  also  interested  in  what  is  known  as  the  Pomeroy- 
Mandelbaum  syndicate,  which  is  the  strongest  rival  of  the 
Everett-Moore  syndicate  in  Ohio. 

It  is  claimed  that  the  Everett-Moore  syndicate  controls 
fully  1500  miles  of  electric  railways,  either  building  and  in 
operation.  This  includes  the  local  lines  in  Cleveland,  De- 
troit, Toledo,  Akron  and  Sandusky,  the  interests  above 
mentioned  as  being  held  by  Messers.  Everett  and  Moore, 
as  well  as  projects  in  various  portions  of  the  country 
which  will  be  referred  to  later,  the  exact  status  of  which  are 
not  known.  Of  the  main  system  of  Everett-Moore  inter- 
urban  roads  it  is  figured  that  there  are  506  miles  in  opera- 
tion, 232  miles  under  actual  construction,  and  305  miles 
proposed,  with  move  made  toward  securing  right  of  way. 
The  system  includes  all  the  roads  radiating  from  Cleve- 
land, with  the  exception  of  the  Cleveland,  Elyria  &  West- 
ern Railway,  and  nearly  all  of  those  radiating  from  Detroit, 
with  a  connecting  link  between.  The  most  easterly  ter- 
minus of  the  system  is  Youngstown,  which  is  to  be  reached 
by  a  traffic  arrangement  over  a  short  section  of  an- 
other road,  while  the  northwestern  terminus  is 
Port  Huron,  Mich.;  a  thorough  line  over  360  miles  in 
length,  fully  completed,  except  for  a  short  section  between 
Lorain  and  Sandusky,  and  another  between  Monroe  and 
Detroit,  both  of  which  will  soon  be  closed.  The  connect- 
ing link  in  this  great  system  was  the  Toledo,  Fremont  & 
Norwalk  Railway  (No.  6),  and  the  series  of  deals  for  the 
control  of  this  prop- 
erty have  extended 
over  several  months. 
A  number  of  times  it 
was  reported  that  the 
deal  had  been  closed, 
but  it  was  just  as  often 
denied  within  a  day  or 
so.  It  is  said  that  the 
Comstock  Construc- 
tion Company,  of  De- 
troit, which  built  and 
owned  the  road,  set  its 
price,  and  held  out  un- 
til the  syndicate  came 
to  its  terms;  appreci- 
ating that  it  would  be 
cheaper  for  the  syndi- 
cate to  buy  the  line  than  to  parallel  it  and  stand  a  fight. 
It  is  understood  that  the  price  paid  for  the  property  was 
about  $3,350,000.  It  is  said  that  the  Toledo  Traction 
Company  and  the  lighting  plant  cost  $11,000,000,  while 
the  Detroit  properties  are  said  to  have  cost  about  $40,- 
000,000,  which  give  some  idea  as  to  the  ability  of  this  syn- 
dicate to  finance  its  propositions. 

As  to  the  future,  the  syndicate  has  much  in  view.  Along 
the  lake  shore  to  the  east  the  line  at  present  reaches 
Painesville,  and  is  being  built  to  Ashtabula.  It  is  said  Buf- 
falo is  the  ultimate  terminus,  and  is  understood  that  rights- 
of-way  men  working  in  the  interests  of  the  syndicate  are 
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already  engaged  on  the  route  in  Pennsylvania  and  New 
York  States.  South  of  Cleveland  the  system  reaches  Bar- 
berton,  and  is  building  to  Canton  and  Massillon.  It  is 
understood  that  it  is  the  intention  to  extend  the  Massillon 
branch  to  St.  Clairsville  to  connect  with  a  line  being  built 
out  of  Wheeling  by  the  Wheeling  Traction  Company,  in 
which  Mr.  Moore  is  interested.  From  Columbus  to  the 
southern  extremity  of  the  State  there  is  a  line  in  process 
of  construction,  with  a  branch  to  Lancaster.  Lbidoubtedly 
this  road  will  be  connected  with  the  line  extending  south 
from  Cleveland,  giving  the  syndicate  a  system  extending 
clear  across  the  State  from  north  to  south.  In  Michigan 
it  is  understood  that  the  syndicate  is  figuring  on  properties 
besides  those  already  secured,  and  two  of  them  which  are 
under  consideration  will  give  a  line  from  Detroit  to  Bay 
City.  There  is  talk  that  the  Youngstown  line  will  be  ex- 
tended to  Pittsburgh,  but  this  is  denied  by  Mr.  Moore.  It 
is  true,  nevertheless,  that  there  will  shortly  be  a  through 
line  between  Cleveland  and  Pittsburgh,  as  shown  on  the 
map,  by  way  of  the  Beaver  Valley  Traction  Company  (No. 
149),  and  the  Monaca  &  Coraopolis  Railway  (No.  150), 
which  is  under  construction,  and  which  will  connect  with 
the  lines  of  the  Southern  Traction  Company  (No.  151), 
running  into  Pittsburgh. 

The  lines  of  the  Everett-Moore  syndicate,  as  designated 
on  the  map  are  as  follows:  Cleveland,  Painesville  &  East- 
ern Railway  (No.  i),  50  miles  m  operation,  20  miles  build- 
ing, 20  miles  contemplated;  Cleveland  &  Eastern  Railway 
(No.  2),  40  miles  in  operation;  Cleveland  &  Chagrin  Falls 
Railway,  and  the  Chagrin  Falls  &  Eastern  Railway  (practi- 
cally one  line)  (No.  3),  45  miles  in  operation,  15  miles 
building;  Northern  Ohio  Traction  Company  (No.  4),  45 
miles  in  operation,  50  miles  building,  120  miles  con- 
templated; Lake  Shore  Electric  Railway  (a  recent  consoli- 
dation of  the  Lorain  &  Cleveland.  Sandusky  &  Interurban, 
and  the  Sandusky,  Norwalk  &  Southern)  (No.  5),  55  miles 
in  operation,  37  miles  building;  Toledo,  Fremont  &  Nor- 
walk Railway  (No.  6),  60  miles  in  operation,  35  miles  con- 
templated; Toledo  &  Monroe  Railway  (No.  7),  23  miles  in 
operation;  Detroit  &  Toledo  Shore  Line  (No.  8),  38  miles 
building;  Detroit  &  Wyandotte  Railway  (No.  9),  11  miles  in 

operation;  Detroit  &  North' 
Western  Railway  (No  10), 
60  miles  in  operation;  De- 
troit &  Pontiac  Railway 
No.  II),  30  miles  in  opera- 
tion; Rapid  Railway  (No. 
12),  17  miles  in  operation; 
Detroit  &  Port  Huron  Short 
Line  (No.  13),  no  miles  in 
operation ;  Scioto  Valley 
Traction  Company  (No.  14), 
75  miles  building,  90  miles 
contemplated.  It  is  stated 
that  in  the  near  future  the 
lines  in  Michigan  are  to  be 
consolidated  and  controlled 
as  a  part  of  the  Detroit  United  Railways. 

The  Cleveland,  Elyria  &  Western  Railway  Company, 
which  built  the  first  sul)urban  line  running  into  Cleveland, 
formed  the  nucleus  of  what  is  known  as  the  Pomeroy- 
Mandelbaum  syndicate.  Strictly  speaking,  it  applies  to  the 
properties  which  are  promoted  by  the  Pomeroys  and  their 
associates,  or  financed  by  M.  J.  Mandelbaum  &  Company; 
F.  T.  Pomeroy  and  M.  J.  Mandelbaum  being  interested  in 
practically  the  same  line  of  ])rojects,  so  far  as  electric  rail- 
ways are  concerned.  (  )thers  who  are  prominent  in  the 
syndicate  are:  A.  H.  I'omeroy,  (•).  U.  T()meroy,  A.  F.  y\t- 
kins.  Will  ChrLsty,  H.  C.  Lang,  L.  M.  Coe,  L.'j.  Wolf,  11. 


F.  J.  POMEROY 


M.  J.  MANDELBAUM 


O.  Sangeant,  S.  C.  Smith,  M.  A.  Sprague,  F.  D.  Carpenter, 
and  E.  F.  Schneider. 

The  Pomeroy-Mandelbaum  syndicate  is  also  working 
on  a  system  of  roads  which  will  extend  clear  across  the 
State,  and  the  system  in  (  )hio  promises  to  be  even  more 
extensive  than  that  of  the  Everett-Moore  syndicate.  This 
indicates  that,  despite  the  fact  the  members  of  the  two  syn- 
dicates are  closely  allied,  the  various  interests  being  so  in- 
termingled that  it  is  aluKJst  impcjssible  to  separate  them, 
there  is  still  an  individuality  about  the  two  syndicates. 
Evidence  of  this  is  shown 
from  the  fact  that  the  Lake 
Shore  Electric  Railway,  an 
Everett-Moore  road,  and  the 
Cleveland,  Elyria  &  Western 
Railway,  a  Pomeroy-Mandel- 
baum road,  are  building  par- 
allel lines  within  a  stone's 
throw  of  each  other  for  a 
distance  of  10  miles,  between 
Berlin  Heights  and  Norwalk. 
Despite  the  fact  that  there 
are  stockholders  who  are 
interested  in  both  roads, 
and  an  amicable  arrange- 
ment would  save  a  large  sum  of  money,  it  is  now 
evident  that  each  will  build  its  own  road  between 
these  points.  It  is  said  that'  the  secret  of  this  particular 
contention  is  that  each  set  of  managers  believes  the  other 
is  encroaching  on  his  territory.  It  is  said  that  when  the 
two  syndicates  first  commenced  business,  an  understand- 
ing was  arrived  at,  whereby  the  Pomeroy-Mandelbaum 
syndicate  should  build  in  a  southwesterly  direction  from 
Cleveland,  while  the  Everett-Moore  crowd  were  to  control 
the  territory  directly  south  and  directly  west.  The  clash 
came  when  both  proposed  building  to  Norwalk,  and  now 
neither  will  yield  the  point. 

The  chief  project  of  the  Pomeroy-Mandelbaum  syndi- 
cate has  in  contemplation  a  road  from  Cincinnati  to  To- 
ledo, and  from  Cincinnati  to  Cleveland,  with  probably  a 
line  from  Cleveland  to  Columbus.  The  Cleveland,  Elyria 
&  Western  Railway  (No.  15)  has  65  miles  in  operation,  33 
miles  building,  and  17  miles  contemplated;  the  contem- 
plated line  being  a  spur  line,  which  will  be  known  as  the 
Elyria,  Grafton  &  Southern  Railway.  The  C.  E.  &  W. 
gives  a  road  from  Cleveland  to  Norwalk.  In  the  western 
part  of  the  State  is  the  Western  Ohio  Railway  (No.  20),  5 
miles  of  which  has  just  been  placed  in  operation,  40  miles 
building,  and  85  miles  contemplated.  When  completed 
this  line  will  extend  from  Findlay  to  Piqua,  by  way  of 
Lima,  Wapakoneta,  St.  Marys,  New  Bi-emen,  Minister  and 
Sidney.  There  will  also  be  a  direct  line  from  Wapakoneta 
to  Sidney,  and  a  northern  extension  from  Findlay  to  To- 
ledo. The  latter  route  has  not  been  settled  on;  it  may  be 
built,  or  an  existing  line  may  be  purchased.  Between 
Piqua  and  Dayton  there  is  a  break  which  will  be  filled  by 
the  purchase,  or  perhaps  traffic  arrangement,  of  two  lines, 
one  in  operation  and  the  other  nearly  completed.  From 
Dayton,  reaching  almost  to  Cincinnati,  is  the  Southern 
Ohio  Traction  Company's  line  (No.  21),  which  is  con- 
sidered one  of  the  best  properties  in  the  State.  This  com- 
pany has  64  miles  in  operation,  5  miles  building  (giving  en- 
trance to  Cincinnati),  and  65  miles  contemplated;  the  lat- 
ter being  two  spur  lines,  or  feeders.  One  of  them  will  be 
known  as  the  liaiiiiUon,  Oxford  &  Western  Railway,  ex- 
tending from  Hamilton  to  Connersville,  Ind.,  and  the  other 
from  Cincinnati  to  connect  with  the  above  line  at  College 
Corner  to  be  known  as  the  Cincinnati,  X'enice  tS;  Western 
Railway. 
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It  is  believed  the  Western  Ohio  Railway,  and  the  Cleve- 
land, Elyria  &  Western  Railway,  will  be  connected  by  an 
extension  from  Norwalk  to  Findlay,  by  way  of  Tififin,  and 
it  is  reported  that  right  of  way  is  already  being  secured,  but 
this  is  denied.  From  the  Berea  branch  of  the  C.  E.  &  W. 
is  being  built  the  Cleveland  &  Southern  Railway  (No.  16). 
This  will  be  in  operation  to  Medina  before  many  months, 
and  will  be  extended  to  Wooster.  The  Cleveland,  Ash- 
land &  Mansfield  Railway  (No.  17)  will  extend  from  the 
Wellington  branch  of  the  C.  E.  &  W.  to  Mansfield,  38 

miles  contemplated.  At 


the  latter  point  it  will 
connect  with  the  Mansr 
field,  Crestline  &  Gal- 
ion  Railway  (No.  18), 
of  which  18  miles  arc 
building.  It  is  the  in- 
tention to  extend  this 
line  to  Marion,  20 
miles,  where  it  would 
connect  with  the  Co- 
lumbus, Delaware  & 
Marion  Railway  (No. 
19).  This  road  is  be- 
ing promoted  by  F.  D. 
Simons  and  L.  A. 
Simons,  of  Columbus, 
and  J.  W.  Holcomb 
and  J.  Lattimer,  of  Cleveland,  but  it  is  tliought  they 
are  backed  by  the  Pomeroy-Mandelbaum  syndicate, 
and  that  eventually  the  road  will  become  a  part  of 
the  system.  The  Cleveland,  Delaware  &  Marion  Rail- 
way (No.  19)  includes  a  direct  line  to  Marion  and 
spur  lines  to  Mt.  Vernon  and  Marysville.  Twelve 
miles  of  this  is  in  operation,  being  an  old  line,  the 
Columbus,  Clintonville  &  Worthington,  which  was  pur- 
chased some  time  ago;  35  miles  are  in  process  of 
construction,  and  75  miles  are  contemplated.  This  line, 
with  the  others  mentioned,  would  give  a  through  line  from 
Cleveland  to  Columbus.  In  addition  to  this  there  is  the 
Little  Miami  Traction  Company  (No.  22),  which  is  under 
construction  from  Springfield  to  Xenia,  and  which  will  be 
extended  eventually  to  Lebanon,  and  possibly  to  Cincin- 
nati. There  is  also  an  east  and  west  line,  the  Ashland, 
Wooster  &  Massillon  Railway  (No.  23),  which  will  con- 
nect two  of  the  syndicate's  north  and  south  roads.  This 
line  is  promoted  by  Colonel  Hurd,  Judge  Dissette  and 
others,  who  have  been  identified  with  lines  built  by  the  syn-. 
dicate,  and  it  is  understood  that  it  will  be  included  in  the 
system. 

As  outlined  above,  the  system  of  the  Pomeroy-Mandel- 
baum syndicate  includes  146  miles  of  road  in  operation, 
148  miles  under  construction,  and  351  miles  contemplated. 
It  will  be  noticed  that  as  is  the  case  of  the  Everett-Moore 
lines,  all  roads  lead  to  Cleveland,  the  "Rome"  of  Northern 
Ohio.  The  members  of  both  syndicates  are  enthusiastic 
in  their  belief  that  Cleveland  is  bound  to  become  a  great 
city.  A  railway  map  will  show  that  fully  a  score  of  the 
leading  towns  of  this  section  of  the  State  have  been  com- 
paratively isolated  from  the  State  Metropolis,  and  their 
business  has  followed  the  course  of  the  east  and  west  trunk 
lines  to  Toledo  or  Pittsburgh.  With  good  connection  for 
Cleveland,  their  business  will  be  turned  in  that  dire  tion, 
it  is  believed. 

While  not  strictly  a  traction  line,  the  Maumee  &  Erie 
Canal  Transportation  Compar  y  may  well  be  considered 
under  this  head.  As  is  generally  known,  the  proposition 
contemplates  the  operation  by  electric  motors  running  on 
tracks,  of  canal  boats.   The  canal,  which  is  indicated  m  the 


map  by  a  special  dotted  line,  extends  from  Toledo  to  Cin- 
cinnati. The  company  is  capitalized  at  $3,000,000,  and  is 
composed  of  nearly  all  of  the  members  of  both  the  large 
Cleveland  syndicates.  Work  has  already  been  started  on 
the  track,  which  is  to  follow  the  canal  tow  path,  and  it  is 
expected  a  section  of  the  canal  will  be  in  operation  by  elec- 
tricity before  the  close  of  this  year.  Contrary  to  general 
opinion,  this  will  be  strictly  a  freight  proposition. 

Although  it  is  impossible  to  consider  them  at  this  time,  it 
is  of  interest  to  note  the  members  of  the  two  syndicates 
are  backing  a  dozen  or  more  important  electric  railway 
projects  in  various  portions  of  the  country,  notably  in  the 
Fox  River  Valley  in  Illinois,  the  Richmond  &  Petersburg 
Railway  in  Virginia,  the  Baltimore  &  Washington  Rail- 
way in  Maryland,  and  a  line  from  Decatur,  111.,  to  Spring- 
field and  Bloomington.  Another  group  of  promoters  who 
are  doing  much  toward  building  up  the  State  is  what  is 
popularly  known  as  the  Appleyard  syndicate,  which  pro- 
poses making  Columbus,  the  State  capital,  the  hub  of  an 
extensive  system  of  roads.  The  popular  conception  of  this 
syndicate  is  incorrect,  as  there  are  several  lines  which  are 
being  built  or  contemplated  by  some  of  the  leading  mem- 
bers of  the  syndicate,  but  which  are  not  strictly  Appleyard 
syndicate  properties.  Eventually  they  may  become  so, 
but  this  is  not  a  matter  of  certainty. 

The  first  of  the  Appleyard  roads,,  the  Dayton,  Spring- 
field &  Urbana  Railway  (No.  25),  was  promoted  several 
years  ago  by  John  G.  Webb,  a  prominent  business  man  of 
Springfield,  and  J.  S.  Harshman,  a  millionaire  capitalist  of 
that  city.  Mr.  Harshman  is  now  president  of  all  the  roads 
included  in  the  syndicate,  while  Mr.  Webb  fills  the  position 
of  treasurer  of  the  various  lines.  The  financing  of  this 
project  was  placed  in  the  hands  of  A.  E.  Appleyard,  a  Bos- 
tonian,  who  has  financed  and  built  a  number  of  electric 
railways  in  various  portions  of  the  country,  and  who  has 
since  been  the  financial  head  of  the  syndicate.  In  the  pres- 
ent enterprises  Mr.  Appleyard  represents  a  number  of  Bos- 
ton capitalists,  and  it  is  the  financing  of  the  projects  which 
gives  the  group  its  title. 

The  second  line  of  the  group  was  the  Columbus,  London 
&  Springfield  Railway  (No.  26),  which  is  now  nearing  com- 
pletion, being  in  operation  for  a  short  distance  at  each 
end.  This  line  is  being  built  under  the  supervision  of  H. 
A.  Fisher,  one  who  has  had  long  experience  in  railway 
building,  and  who  now  has  the  general  management  of 
the  various  projects  of  the  syndicate.  Besides  Messrs. 
Appleyard,  Webb,  Harshman  and  Fisher,  there  are  in- 
terested in  the  properties  of  the  syndicate:  Emmett  Tomp- 
kins, Charles  A.  Alderman,  F.  J.  Green,  John  M.  Good 
and  others,  of  Columbus  and  Springfield. 

The  complete  system  in  operation  and  projected,  con- 
trolled by  Mr.  Appleyard's  interests,  includes  the  Dayton, 
Springfield  &  Urbana  Railway  (No.  25),  with  branches,  51 
miles  in  operation,  2  miles  building;  the  Columbus,  Lon- 
don &  Springfield  Railway  (No.  26),  with  branches,  14 
miles  in  operation,  and  38  miles  building;  the  Columbus, 
Grove  City  &  Southwestern  Railway  (No.  28),  14  miles  in 
operation,  and  25  miles  contemplated;  the  Urbana,  Belle- 
fontaine  &  Northern  Railway  (No.  31),  20  miles  con- 
templated; and  the  Springfield  &  Western  Railway  (No. 
32),  15  miles  contemplated.  The  Columbus,  Buckeye 
Lake  &  Newark  Traction  Company  (No.  27)  is  being  built 
by  Mr.  Appleyard  for  Tucker,  Anthony  &  Company,  of 
Boston,  and  from  an  operating  standpoint  it  is  a  part  of  the 
syndicate  system.  It  will  be  45  miles  in  length.  Construc- 
tion work  is  being  pushed  on  the  lines  building,  and  it  is 
stated  that  the  system  will  be  in  full  operation  between 
Newark  and  Dayton  within  the  next  two  months. 

In  building  into  Columbus,  the  syndicate  secured  the 
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right  to,  and  has  constructed,  a  loop  surrounding  the  State 
capital,  in  the  very  heart  of  the  city,  and  has  lines  radiating 
from  this  loop  in  all  directions  to  the  city  limits;  thus  pro- 
viding for  the  greatest  possible  development  of  the  mtei'- 
urban  proposition  in  the  Capitol  City.  This  method  of  oper- 
ating was  made  necessary  on  account  of  the  broad  gage 
tracks  of  the  city  system  of  roads. 

The  lines  building  and  proposed  by  the  individual  mem- 
bers of  the  syndicate,  but  having  no  direct  connection  with 
it,  are  also  very  extensive. 

.  Recently  Mr.  Appleyard  secured  control  of  the  Dayton, 
Lebanon  &  Cincinnati  Railway,  a  steam  road  extending 
from  Dayton  to  Lebanon.  It  is  understood  that  it  is  to  be 
equipped  for  electricity,  and  it  will  form  an  important  ad- 
dition to  the  system  promoted  by  these  people,  giving,  as  it 
does,  a  link  in  the  direction  of  Cincinnati.  It  is  also  re- 
ported that  Mr.  Appleyard  is  endeavoring  to  secure  con- 
trol of  another  short  steam  road  in  that  vicinity,  which 
would  give  entrance  to  the  former  metropolis.  The  Day- 
ton, Lebanon  &  Cincinnati  Railway  is  shown  in  the  map 
as  being  under  construction.  Several  of  the  members  of 
the  syndicate  have  recently  organized  the  Dayton,  Spring- 
field &  Urbana  Southwestern  Railway,  with  a  view  to 
building  several  short  lines  radiating  from  Springfield. 
J.  S.  Harshman,  John  G.  Webb,  H.  A.  Fisher,  with  James 
Loren,  of  Columbus,  are  actively  interested  in  the  Colum- 
bus, Delaware  &  Northern  Traction  Company  (No.  29), 
which  is  engaged  in  building  a  line  between  Columbus, 
Delaware  &  Marion,  with  a  view  to  bringing  into  Colum- 
bus several  lines  from  the  northern  part  of  the  State,  which 
are  headed  in  that  direction.  This  line  closely  parallels  the 
Columbus,  Delaware  &  Marion  Railway  (No.  19),  and  the 
struggle  between  the  two  strong  companies  promises  to  be 
long  and  interesting.  The  former  company  has  secured 
control  of  the  local  lines  in  Delaware,  giving  a  route 
through  that  city,  while  the  latter  has  purchased  the 
Worthington,  Clintonville  &  Columbus  Railway,  a  short 
line  operating  to  Worthington,  with  another  short  line  ex- 
tending to  Flint. 

Chief  among  the  lines  which  will  connect  with  the  Co- 
lumbus, Delaware  &  Northern  Railway  is  the  Defiance, 
Ottawa,  Kenton  &  Columbus  Railway  (No.  30),  recently 
organized  by  H.  A.  Fisher,  D.  J.  Ryan,  George  H.  Jones, 
John  H.  Sheets,  Nelson  Mathews  and  others.  Con- 
siderable right  of  way  has  been  secured  for  this  line,  which 
will  be  one  of  the  longest  in  the  State.  The  exact  route  has 
not  yet  been  determined,  but  it  will  connect  with  the  Co- 
lumbus, Delaware  &  Northern  at  either  Marion  or  Co- 
lumbus. 

The  lines  in  which  the  above  group  of  promoters  are  in- 
terested include  80  miles  in  operation,  125  miles  building 
and  about  300  miles  contemplated.  Toledo  is  the  center  of 
operations  for  several  syndicates  which  are  extending  their 
lines  into  Michigan  and  Indiana,  as  well  as  to  all  parts  of 
Ohio. 

One  of  the  most  attractive  propositions  in  the  State  is 
the  Toledo  &  Western  Railway  (No.  37),  which  is  owned 
by  a  syndicate  composed  of  Luther  Allen,  Judge  C.  M. 
Stone,  N.  O.  Stone,  I.  N.  Toplif¥,  F.  C.  McMillen  and  J.  R. 
Seagrave,  of  Cleveland,  and  F.  E.  Seagrave,  of  Toledo. 
The  line  will  cover  a  very  rich  section  of  farming  country 
which  heretofore  has  been  almost  isolated.  Thirty  years 
ago  this  section  was  known  as  the  "Black  Swamp,"  but 
drainage  and  irrigation  has  made  it  what  is  claimed  to  be, 
without  exception  the  most  productive  spot  in  the  country. 
The  line  is  in  operation  to  Sylvania,  10  miles  from  Toledo, 
and  it  is  claimed  the  returns  for  this  strip  thus  far  have  ex- 
ceeded all  expectations.  At  this  point  one  branch  extends 
into  Michigan,  and  the  other  on  through  northern  Ohio 


into  Indiana;  it  is  said  that  the  western  terminus  will  be 
Goshen.  This  section  will  be  placed  in  operation  to  Lyons, 
35  miles,  in  the  near  future.  The  Michigan  division  will 
extend  to  Adrian,  and  eventually  to  Jackson.  A  rival  of 
this  project  was  the  Northern  Ohio  Railway  Company 
(No.  48),  which  proposed  to  build  from  Wauseon  to  Fay- 
ette, and  then  parallel  the  Toledo  &  Western  Railway,  into 
Indiana.  Considerable  work  was  done  between  Fayette 
and  Pioneer,  but  it  is  reported  that  very  recently  the  pro- 
moters have  effected  a  consolidation  of  interests  with  the 
Toledo  &  Western.  W.  H.  Cummer,  G.  W.  Kurtz,  J.  W. 
Cable  and  A.  C.  Van  Dreisden,  of  Toledo,  were  the  pro- 
moters. 

The  Toledo  &  Maumee  Valley  Railway  (No  35)  oper- 
ates two  lines,  paralleling  the  Maumee  River,  forming  a 
loop  at  Perrysburg.  The  road  is  owned  by  A.  K.  Detwiler, 
G.  G.  Metzger,  G.  K.  Detwiler,  C.  P.  Griffin  and  others. 
They  have  commenced  work  on  an  extension  of  this  road, 
which  will  be  known  as  the  Toledo,  Waterville  &  South- 
ern Railway  (No.  34),  following  the  Maumee  River,  and 
touching  Waterville,  Grand  Rapids,  Napoleon  and  De- 
fiance. Portions  of  this  route  are  being  contested  by  three 
other  companies.  The  line  will  be  65  miles  long,  10  miles 
of  which  will  shortly  be  in  operation.  From  Napoleon  this 
syndicate  also  proposes  to  build  a  north  and  south  road, 
which  will  extend  to  Adrian,  Mich.  (No.  35),  touching 
Wauseon,  Delta  and  Lyons;  it  will  be  40  miles  long.  The 
same  people  are  also  promoting  the  Toledo  &  Indiana 
Railway  (No.  36),  which  is  to  parallel  the  Lake  Shore  Rail- 
way (steam)  from  Toledo  to  Bryan,  and  on  into  Indiana, 
the  western  terminus  not  having  been  announced.  Con- 
siderable right  of  way  has  been  secured,  and  work  has  been 
started  near  Swanton.  Despite  this  fact  this  project  has  a 
rival,  which  is  said  to  be  even  further  along  in  its  construc- 
tion work,  and  is  said  to  have  placed  contracts  for  all  ma- 
terial. The  second  line  is  the  Toledo  &  Bryan  Air  Line 
(No.  39),  which  is  promoted  by  J.  L.  Yost,  W.  C.  Brewer, 
J.  C.  Bonner,  Milton  Taylor,  William  P.  Heston,  R.  G. 
Kerlin,  John  G.  Adams  and  other  prominent  Toledo  peo- 
ple. Both  companies  are  pushing  construction,  and  the  re- 
sult will  probably  be  a 
survival  of  the  fittest. 

The  Toledo,  Waterville 
&  Southern  Railway  (No. 
34)  also  has  a  rival  in  the 
Toledo,  Napoleon  &  De- 
fiance Railway  (No.  42), 
which  has  been  working 
over  practically  the  s'ime 
route.  This  fight  has 
been  long  and  exciting. 
In  some  places  one  se- 
cured the  franchise  and 
the  other  proposed  to 
build   around   the  town, 

while  in  the  next  place  it  H.  A.  FISHER 

was  vice  versa.    In  one 

town  the  competition  was  so  fierce  that  one  of  the  com- 
panies agreed  to  handle  local  traffic  free  of  charge  to  se- 
cure the  franchise.  The  Toledo,  Napoleon  &  Defiance 
Railway  was  promoted  by  Richard  Hattersley,  Charles  E. 
Sutton,  John  F.  Kumler,  H.  C.  Webster  and  others,  of 
Toledo.  It  has  l^een  reported  very  recently  that  the  pro- 
moters have  sold  out  their  franchises  to  Cleveland  people, 
but  this  can  not  be  verified. 

The  Toledo,  Bowling  Green  &  Southern  Railway  (No. 
40)  is  the  result  of  the  recent  purchase  and  consolidation 
of  the  Findlay  Street  Railway,  and  the  Toledo,  Bowling 
Green  &  Fremont  Railway.  The  new  owners  are  H,  Burk- 
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hold  and  George  Kcrpcr,  of  Cincinnati,  who  owned  the 
Eindlay  Street  Railway.  A  stretch  of  12  miles  between 
Trombley  and  Mortimer  is  being  built  to  connect  the  two 
lines.  The  comj^any  has  also  announced  that  it  will  build 
its  own  line  into  the  center  of  Toledo;  heretofore  cars  have 
been  operated  over  the  tracks  of  the  Toledo  cK:  iVLiumec 
Valley  Railway  (No.  33),  from  i'errysl)urg.  it  is  also 
stated  that  the  line  will  eventually  be  extended  from  l'"ind- 
lay  to  Kenton,  35  miles. 

It  is  said  that  the  Michigan  &  Ohio  Railway  Company, 
which  was  incorporated  some  months  ago  by  Judge  J.  W. 
Donovan,  W.  L.  Robinson,  Milton  Carmichael  and  W.  H. 
Ashwell,  of  Detroit,  will  build  a  system  extending  from 
Toledo  to  Dundee,  Ypsilanti  and  Ann  Arbor,  Mich.  (No. 
38) .  It  is  understood  that  these  parties  have  been  attempt- 
ing to  effect  a  consolidation  with  the  Shore  Acres  Railway 
Company,  a  company  which  is  building  a  short  line  from 
Toledo  to  a  pleasure  resort  on  the  lake  shore  near  the  State 
line. 

The  Ohio  Northern  Railway  (No.  43)  is  the  outgrowth 
of  a  project  for  a  line  from  Bryan  to  Defiance.  It  is  said 
that  construction  work  will  start  in  the  near  future,  and 
that  the  line  is  to  be  extended  south  from  Defiance  to  St. 
Marys,  where  it  will  connect  with  the  Western  Ohio  Rail- 
way (No.  20).  The  line 'will  be  80  miles  in  length  and 
right  of  way  is  being  secured  by  way  of  Grover  Hill,  Van 
Wert  and  Spencerville.  The  promoters  are  E.  W.  Frink 
and  A.  J.  Prentice,  of  Cleveland ;  W.  D.  Sherwood,  Elias 
Bartholomew  and  others,  of  Lima. 

The  Toledo,  Eostoria  &  Eindlay  Railway  (No.  41)  is 
practically  completed  between  Eindlay  and  Eostoria,  and 
work  has  been  started  between  Toledo  and  Eindlay.  There 
is  to  be  a  spur  line  to  Prairie  Depot,  and  the  road  will  have 
a  luileage  of  55  miles.  It  is  being  built  by  the  Dover  Con- 
struction Company,  of  Canal  Dover,  and  it  is  owned  by  E. 
A.  Wentz,  Samuel  Croxton,  E.  Reeves  and  others  of  that 
place.  It  is  financed  l)y  the  Western  Reserve  Trust  Com- 
pany, of  Cleveland.    Capital  stock,  $1,500,000. 

E.  J.  Erost,  of  Defiance,  is  promoting  a  line  to  extend 
from  Defiance  to  Antwerp,  touching  Paulding,  Hicksville 
and  Sherwood  (No.  44).    It  will  be  35  miles  long. 

The  lake  shore  route  from  Toledo  to  Port  Clinton,  touch- 
ing a  rich  and  isolated  fruit  belt,  has  long  been  looked  upon 
as  a  fine  opening  for  an  electric  line  and  several  companies 
have  projected  lines  through  this  territory.  The  most 
promising  appears  to  be  the  Toledo  &  Port  Clinton  Inter- 
urban  Railway  (No.  45  ).  G.  W.  Acker,  C.  Dedean,  W.  B. 
Geroe,  L.  Galshall,  T.  J.  Smith  and  others,  of  Toledo,  are 
the  promoters. 

The  Lakeside,  Napoleon  &  Western  Railway  (No.  46) 
and  the  Lake  Erie,  Bowling  Green  &  Napoleon  Railway 
(No.  47)  are  rivals  for  an  east  and  west  line  extending 
from  Port  Clinton  to  Pemberville,  Bowling  Green,  Grand 
Rapids,  Napoleon  and  Defiance.  Between  Port  Clinton 
and  Pemberville,  it  is  understood  the  former  will  go  by  way 
of  Fremont  and  the  latter  by  way  of  Woodville.  The 
former  company  was  organized  some  months  ago  by  G.  H. 
Brown,  of  Fort  Wayne;  N.  A.  demons.  Port  Clinton; 
Morris  Reese,  Pemberville;  D.  Black  and  L.  C.  Cole,  of 
Bowling  Green,  and  S.  W.  Heller,  of  Toledo.  It  is  claimed 
that  all  rights  of  way  have  been  secured  and  that  25  miles  of 
grading  has  been  done.  Between  Port  Clinton  and  Fre- 
mont, the  company  did  considerable  construction  w^ork, 
but  it  is  understood  that  it  has  recently  sold  out  this  section 
to  a  rival  company  for  the  same  route.  The  Lake  Erie, 
Bowling  Green  &  Napoleon  Railway  was  organized  a  short 
time  ago  by  Luther  Black,  Dr.  J.  H.  Whitehead,  R.  A. 
Beatty,  G.  W.  Loomis,  A.  E.  Royce,  F.  M.  Young,  M.  L. 
Case,  Wesley  Powell,  E.  W.  Dunn,  Dr.  W.  M.  Tuller,  Dr. 


F.  W.  Rogers,  D.  B.  Whipple  and  others,  of  Bowling 
Green. 

The  Toledo,  Tiffin  &  Sandusky  Railway  (No.  49)  was 
organized  about  a  year  ago  to  Iniild  a  system  centering  from 
Port  Clinton,  with  lines  extending  to  Toledo,  Tiffin  and 
Sandusky.  The  promoters  are  J.  E.  Bunn  and  George  D. 
Loomis,  of  llffin ;  B.  W.  Wilson,  of  Port  Clinton,  who  are 
said  to  be  backed  by  New  York  and  Chicago  people.  A 
large  amount  of  grading  has  been  done  between  Tiffin  and 
Port  Clinton,  this  being  one  of  three  lines  working  on  the 
same  route. 

The  Kerline  Brothers  Company,  of  Toledo,  promoters  of 
the  Tiffin  &  Port  Clinton  Railway  (No.  50)  evidently  pro- 
pose to  build  a  line  between  the  two  towns  despite  com- 
petition. They  are  pushing  construction  work,  and  it  is 
reported  that  they  have  bought  out  the  Lakeside,  Napoleon 
&  Western  Railway  (No.  46),  which  has  been  working 
over  the  same  route.  They  have  also  the  local  line  in  Fre- 
mont. • 

The  Sandusky,  Clyde  &  Tiffin  Railway  (No.  51)  has 
started  grading  on  a  line  from  Tiffin  to  Sandusky.  Pro- 
moters are:  J.  C.  Parker,  I.  S.  Comstock,  W.  W.  Johnson 
and  G.  L.  Butler,  of  Sandusky. 

The  Sandusky,  Bellevue,  Monroeville  &  Norwalk  Rail- 
way (No.  52)  is  another  road  in  which  construction  work 
has  been  delayed  for  some  time.  The  proposed  route  is 
from  Sandusky  to  Bellevue  and  then  to  Norwalk,  parallel- 
ing the  Toledo,  Fremont  &  Norwalk  Railway  (No.  6). 
Spur  lines  are  to  extend  from  Norwalk  to  Chicago  Junc- 
tion, New  London  and  other  towns.  A  large  amount  of 
construction  work  was  done  last  year  and  a  power  house 
was  partially  completed,  but  it  is  understood  that  work  has 
been  stopped  since  that  time.  The  promoters  are  Clark 
Rude  and  W.  E.  Guerin,  of  Sandusky  ;  J.  McLean  and  J.  L. 
Dailey,  of  Philadelphia.  It  is  claimed  the  road  will  be  com- 
pleted. 

Tiffin  promises  to  be  one  of  the  most  important  centers 
in  the  State.  Besides  the  lines  previously  mentioned,  there 
are  the  following:  The  Tiffin,  Eostoria  &  Eastern  (No. 
54),  in  operation  to  Fostoria,  owned  by  S.  B.  Sneath  and 
others,  of  Tiffin;  the  Tiffin  &  Southwestern  Railway  (No. 

58)  ,  which  will  be  75  miles  long,  extending  to  Wapakoneta, 
by  way  of  Kenton  and  LTpper  Sandusky,  with  a  spur  line  to 
Lewiston  Reservoir,  and  promoted  by  Henry  Price  and  J.  B. 
Seymour,  of  Kenton ;  W.  S.  Rogers  and  C.  W.  Timmer- 
man,  of  Wapakoneta ;  L.  Selle,  of  Tiffin,  and  Robert  Carve, 
of  Upper  Sandusky;  the  Tiffin  &  Eindlay  Railway  (No. 

59)  ,  promoted  by  local  people;  the  Tiffin,  Republic  & 
Bucyrus  (No.  57),  promoted  by  E.  B.  Einley,  of  Tiffin; 
the  Tiffin,  Plankton  &  Bucyrus  Railway  (No.  56),  pro- 
moted by  Wert  Brothers,  of  Tiffin  ;  the  Tiffin  &  Norwalk 
Railway  (No.  55),  which  is  promoted  by  S.  W.  Owen,  of 
Tiffin,  also  a  branch  of  the  Eindlay  &  Marion  Railway  (No. 
61),  will  probably  be  built  from  Upper  Sandusky  to  Tiffin. 
The  Eindlay  &  Marion  Railway  (No.  61)  is  promoted  by 
M.  A.  Smalley,  C.  E.  Schwartzbaugh,  of  Toledo;  Allen 
Smalley,  LTpper  Sandusky ;  Asa  Jones  and  J.  H.  Ruhlman, 
of  Youngstown ;  J.  Blackford  and  David  Joy,  of  Eindlay. 
A  private  right  of  way  has  been  purchased. 

The  Eindlay,  Columbus  Grove  &  Fort  Wayne  Railway 
(No.  63)  will  be  no  miles  long.  It  is  promoted  by  H.  W. 
Begg,  Columbus  Grove ;  H.  H.  Day,  Pandora ;  J.  A.  Kim- 
mell  and  C.  E.  Niles,  of  Eindlay.  Incorporated  for  $500,- 
000.  The  Eindlay  &  Lima  Railway  (No.  64)  is  projected 
to  parallel  the  Western  Ohio  Railway  (No.  20)  between 
Eindlay  and  Lima,  and  there  have  been  sharp  contests  for 
right  of  way.  J.  S.  Neeley,  A.  D.  Miller,  Frank  Seiber, 
T.  D.  Robb  and  Louis  Koch  were  the  incorporators.  H.  J. 
McGowan,  of  Indianapolis,  is  said  to  be  interested. 


August  3,  1901.] 


STREET  RAILWAY  JOURNAL. 


153 


The  Findlay  &  Southern  Railway  (No.  62)  promises  to 
be  a  very  important  hne.  It  will  extend  from  Findlay  to 
Columbus,  90  miles,  and  nearly  all  rights  of  way  have  been 
secured.  R.  Rosentock,  of  Cleveland ;  J  .  Odenbaugh,  of 
Sandusky ;  H.  D.  Hammond,  Mount  Blanchard,  are  the 
promoters.  Barney  &  Company,  Philadelphia,  are  said  to 
be  financing  the  project.  The  Ohio  Northwestern  Railway 
(No.  60)  is  under  construction  from  Fostoria  to  Mungen, 
where  it  will  connect  with  the  Toledo,  Bowling  Green  & 
Southern  Railway  (No.  40).  It  is  said  the  line  will  be  ex- 
tended to  Napoleon.  W.  B.  Marks,  Levi  Harbaugh,  W.  D. 
Clark  and  others,  of  Fostoria,  are  the  promoters.  Findlay 
people  are  promoting  a  line  to  extend  from  Findlay  to 
Deshler  and  Grand  Rapids  (No.  66).  The  Wapakoneta  & 
Kenton  Railway  (No.  65)  is  promoted  by  J.  H.  Goeke,  C. 
T.  Kolter,  S.  A.  Haskins,  H.  C.  Settgage  and  W.  C. 
Brorein. 

Another  line  which  will  extend  into  Indiana  is  the  Lima, 
Delphos,  Van  Wert  &  Fort  Wayne  Railway  (No.  69).  It 
will  be  75  miles  long  and  is  promoted  by  A.  C.  Parmenter 
and  D.  J.  Cable,  of  Lima,  and  Henry  Nefif,  J.  B.  Kerr,  W. 
P.  Heston,  and  W.  F.  Numan,  of  Toledo.  It  will  parallel 
the  Pennsylvania  Railway  (steam).  The  Lima,  Lewiston  & 
Bellefontaine  Railway  (No.  68)  will  extend  from  Lima  to 
Bellefontaine,  touching  Lewiston  Reservoir.  W.  W. 
Fisher,  Bellefontaine,  is  president ;  W.  P.  Heston,  Toledo, 
vice-president ;  X.  H.  Holler,  Lima,  secretary,  and  J.  M. 
Boose,  Lima,  treasurer.   Right  of  way  has  been  secured. 

Probably  the  longest  single  line  in  the  country  is  pro- 
posed by  the  Fort  Wayne,  Dayton  &  Cincinnati  Traction 
Company.  The  main  line  (No.  69)  will  extend  from  Fort 
Wayne  to  Cincinnati,  something  over  200  miles,  and  it  is 
claimed  there  will  be  branches  in  Ohio  and  Indiana  which 
will  give  the  system  350  miles.  The  main  line  is  to  be 
operated  from  a  single  power  house  at  Celina,  on  Grand 
Reservoir,  and  it  is  claimed  that  options  on  nearly  all  the 
right  of  way  have  been  secured.  It  is  stated,  that  trains 
drawn  by  electric  locomotives  will  be  used  and  that  freight 
trains,  as  well  as  passenger,  will  be  operated.  The  com- 
pany is  incorporated  in  South  Dakota  and  Ohio  with 
$r,ooo,ooo  capital  stock.  Officers  are:  Dr.  S.  M.  George, 
Dayton,  president ;  D.  W.  La  Fetra,  New  York,  vice-presi- 
dent ;  Charles  L.  Hyde,  Pierre,  S.  D.,  second  vice-president ; 
C.  W.  Gephard,  Dayton,  secretary-treasurer ;  Ira  Hodgson, 
Dayton,  chief  engineer. 

The  Miami  Valley  Railway  Company  operates  a  line 
from  Troy  to  Piqua  (No.  145 ),  a  distance  of  15  miles,  and 
proposes  to  extend  on  to  Minster,  23  miles.  This  line,  with 
the  Dayton  &  Troy  Railway  (No. 72),  forms  a  connecting 
link  for  the  system  of  the  Pomeroy-Mandelbaum  syndi- 
cate, and  it  is  understood  that  overtures  are  being  made  for 
its  purchase.  W.  P.  Orr  and  others,  of  Piqua,  are  the 
owners. 

Dayton  is  the  center  of  a  system  of  interurban  roads 
which  is  probably  equaled  by  no  other  city  of  double  its 
size  in  the  country,  and  if  proposed  roads  are  built  it  will 
closely  rival  Cleveland  as  a  terminus.  The  majority  of  the 
lines  centering  in  Dayton  have  been  built  l)y  local  people. 
Besides  the  Southern  Ohio  Traction  Company's  line  (No. 
21)  and  the  Dayton,  Springfield  &  LTrbana  Railway  (No. 
25),  the  following  roads  are  in  operation,  or  practically  so: 
The  Dayton  &  Xenia  Traction  Company  (No.  80),  three 
lines  recently  consolidated,  aggregating  49  miles  in  opera- 
tion, owned  by  Thomas  T.  Robinson  and  others,  of  Boston  ; 
the  Dayton  &  Western  Traction  Company  (No.  71),  com- 
l)leted  to  Eaton,  and  to  be  extended  to  Richmond,  and  the 
Dayton  &  Troy  Railway  (No.  72),  under  construction  to 
Troy  and  nearly  completed,  owned  by  V.  Winters,  C.  B. 
Clegg,  D.  B.  Corwin  and  others,  of  Dayton  ;  these  people 


also  own  the  Dayton  City  Railway  and  the  Oakwood  Street 
Railway,  local  lines  ;  the  Dayton  &  Northern  Traction  Com- 
pany (No.  71),  nearly  completed  to  Greenville,  41  miles, 
owned  by  Dr.  J.  E.  Lowes  and  others,  of  Dayton.  The 
Dayton  &  Stillwater  Valley  Railway  (No.  81)  was  pro- 
moted by  Judge  Dennis  Dwyer  and  Albert  Emanuel,  but  it 
has  recently  been  sold  to  the  Robinson  .syndicate,  of  Bos- 
ton. It  is  imder  construction,  25  miles,  and  15  miles  are 
contemplated.  The  Dayton,  New  Carlisle  &  St.  Paris  Rail- 
way (No.  82)  is  promoted  by  C.  E.  Layton,  H.  N.  Rey- 
nolds, John  A.  Brake,  B.  H.  Rannels  and  others,  of  Dayton. 
It  is  said  it  will  extend  to  Bellefontaine.  The  Dayton,  Cin- 
cinnati &  Maysville  Railway  (No.  84)  is  promoted  by  E.  D. 
Smith,  D.  W.  Hogan,  H.  L.  Day,  W.  V.  Whitaker  and 
others,  of  Blanchester ;  H.  W.  Blair,  S.  Woodward  and  H. 
F.  Anderson,  of  Morrow  ;  John  Moore,  of  Georgetown,  and 
F.  M.  Conden,  of  Cincinnati.  The  proposed  road  will  be 
about  1 10  miles  long,  extending  from  Dayton  to  the 
Ohio  River  at  Aberdeen,  with  a  branch  from  Morrow  to 
Cincinnati.  A  number  of  franchises  have  been  secured. 
The  Dayton,  Germantown  &  Hamilton  Railway  (No.  83) 
has  secured  a  private  right  of  way  between  Dayton  and 
Middletown,  and  it  is  claimed  the  road  will  be  built  at  once. 
It  is  one  of  several  proposed  competitors  of  the  Southern 
Ohio  Traction  Company  (No.  21),  and  it  is  promoted  by 
J.  O.  Arnold  and  T.  C.  Lindsey,  of  Diayton.  It  is  said  to  be 
backed  by  the  Cincinnati,  Hamilton  &  Dayton  Railway 
(steam),  which  has  lost  much  suburban  business  to  the 
Southern  Ohio  Traction  Company,  and  it  has  recently  ab- 
sorbed a  small  line  in  Middletown,  which  was  owned  by 
the  steam  line  company.  It  is  said  the  road  will  be  ex- 
tended to  Cincinnati. 

The  development  of  interurban  business  in  the  vicinity  of 
Cincinnati,  the  former  State  metropolis,  has  been  sur- 
prisingly slow,  one  principal  reason  being  because  of 
the  fact  that  interurban  roads  have  been  unable  to  gain 
entrance  to  the  business,  or  even  residence  section  of  the 
city ;  the  city  lines  have  a  broad  gage  and  decline  to  arbi- 
trate matters  with  the  interurbans.  Now,  however,  it  ap- 
pears that  they  are  making  up  for  lost  time,  and  at  present 
there  are  more  electric  railway  projects  in  Hamilton  County 
than  in  any  other  in  the  State.  The  Southern  Ohio  Trac- 
tion Company  (No.  21)  operates  only  to  College  Hill,  9 
miles  from  the  center  of  the  city,  but  it  has  recently  pur- 
chased a  short  steam  road  which  will  bring  it  within  5 
miles  of  the  center.  The  Cincinnati,  Lawrenceburg  & 
Aurora  Railway  ( No.  91 ) ,  extending  into  Indiana,  34  miles 
in  length,  is  the  only  other  line  at  present  in  operation.  It 
is  owned  bv  J.  C.  Hooven,  Stanley  Shaffer  and  others,  of 
Hamilton.  '  The  Mill  Creek  Valley  Railway  (No.  88),  an- 
other competitor  for  the  Southern  Ohio  Traction  Company, 
is  completed  nearly  to  Hamilton,  cars  being  in  operation  a 
portion  of  the  distance.  It  is  controlled  by  H.  Burkhold 
and  H.  H.  Hoffman,  of  Cincinnati.  There  are  two  com- 
jjanies  contesting  for  the  same  route  between  Cincinnati, 
Lebanon  and  Dayton  (No.  85),  and  each  has  secured  cer- 
tain franchises.  One  of  the  projects  is  headed  by  Wayland 
P.  Sunderland  and  H.  Wolff,  and  the  other  by  James  B. 
Swing,  T.  R.  French,  C.  A.  Bosworth  and  others.  The 
route  passes  through  a  large  number  of  suburban  towns. 
A  syndicate  composed  of  Lee  Brooks,  Charles  Davis,  Guy 
Mallon,  James  Kennedy,  J.  M.  Hutton,  G.  R.  Scrugham, 
Ellis  Kinkhead  and  others,  has  recently  incorporated  three 
roads,  the  Suburban  Traction  Company  (No.  92),  the  Cin- 
cinnati &  Eastern  Railway  (No.  94),  and  the  Rapid  Rail- 
way Company  (No.  86).  The  first  will  extend  to  Batavia 
and  Bethel,  the  second  to  New  Richmond,  and  the  third  to 
Lebanon,  and  jjcrhaps  to  Dayton.  The  Cleveland  &  Cin- 
cinnati Railway  (No.  87)  is  a  road  concerning  which  there 
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if  considerable  comment  regarding  its  plans.  It  is  said 
to  be  incorporated  under  the  laws  governing  steam  roads, 
and  it  is  claimed  that  steam,  as  well  as  electricity,  will  be 
used.  It  has  applied  for  franchises  for  several  short  lines 
in  Hamilton  County,  and  for  a  line  paralleling  the  Southern 
Ohio  Traction  Company  to  Hamilton  and  Dayton.  The 
promoters  are  Powell  Crossley,  W.  F.  Hart,  D.  H.  Hunt, 
E.  G.  Simon  and  others,  of  Cincinnati. 

The  Cincinnati  &  Columbus  Traction  Company  (route 
not  shown)  proposes  to  build  a  direct  line  from  Cincinnati 
to  Columbus.  The  promoters  are  Henry  Burkhold,  Philip 
Swing,  Richard  E.  Swing,  Frank  Dune  and  others,  of  Cin- 
cinnati. The  Ohio  Valley  Interurban  Railway  Company 
is  being  promoted  by  John  Kilgore,  formerly  at  the  head 
of  the  Cincinnati  Street  Railway  Company,  who  is  said  to 
contemplate  a  line  following  the  Ohio  Valley  to  Ports- 
mouth (No.  93),  with  lines  in  the  city.  The  Cincinnati, 
Milford  &  Loveland  Railway  (No.  89),  and  the  Cincinnati, 
Milford  &  Hillsboro  Railway  (No.  90)  touch  a  number 
of  good  towns  in  the  Little  Miami  Valley.  The  latter  will 
extend  to  Hillsboro,  and  is  being  promoted  by  W.  F. 
Roudebush,  of  Batavia;  W.  D.  Murphey,  of  Milford;  H. 
McKeehan  and  H.  M.  Huggins,  of  Cincinnati.  H.  M. 
Huggins  is  also  interested  in  the  Hillsboro  &  Ohio  River 
Traction  Company  (No.  153),  which  was  recently  organ- 
ized by  Charles  Orr,  Thomas  H.  Hogsett  and  Monroe 
Warner,  of  Cleveland ;  James  E.  McDermott  and  O.  Z. 
Blair,  of  Cincinnati.  The  line  will  extend  from  Hillsboro 
to  Aberdeen,  and  eventually  it  will  be  extended  north  to 
Lebanon  to  connect  with  the  Xenia  &  Wilmington  Traction 
Company  (No.  24),  which  is  promoted  by  Charles  Orr, 
Thomas  H.  Hogsett,  H.  M.  Yost  and  William  Sage,  of 
Cleveland,  and  John  P.  Martin,  of  Springfield.  This  line 
in  turn  will  connect  with  the  Little  Miami  Traction  Com- 
pany (No.  22),  building  from  Springfield  to  Dayton,  which 
was  promoted  by  John  P.  Martin  and  Charles  Orr,  and  is 
now  controlled  by  the  Pomeroy-Mandelbaum  syndicate. 
It  is  believed  that  these  four  proposed  lines  will  eventually 
be  turned  over  to  the  Pomeroy-Mandelbaum  syndicate. 

From  Hillsboro  to  Chillicothe  a  road  will  be  built  by  the 
Hillsboro  &  Chillicothe  Traction  Company  (No.  144), 
which  is  promoted  by  Charles  H.  Hoyt,  W.  H.  Wallace 
and  J.  C.  Short,  of  Hillsboro.  This  project  has  been 
financed  by  New  York  people  and  it  is  said  work  will  start 
at  once. 

The  Columbus  &  Southern  Railway  (No.  104)  recently 
turned  over  its  franchises  in  the  Scioto  Valley  to  the  Scioto 
Valley  Traction  Company  (No.  14) ,  and  is  now  working  on 
a  road  from  Hillsboro  to  Washington  Court  House  and 
Columbus.  It  will  parallel  the  Columbus,  Grove  City  & 
Southwestern  Railway  (No.  28),  and  it  is  claimed  that 
construction  work  has  started  near  Mount  Sterling.  The 
officers  are:  J.  M.  Wilson,  president;  Z.  F.  Downs,  vice- 
president  ;  H.  F.  Hoffman,  treasurer ;  Smiley  Caldwell, 
secretary ;  all  of  Columbus. 

Columbus  is  to  have  several  lines  besides  those  of  the 
Appleyard  interests,  although  the  Columbus  &  Wester- 
ville  (No.  77),  which  is  owned  by  the  Coliunbus  Railway 
Company,  is  the  only  one  in  operation.  The  Urbana,  Me- 
chanicsburg  &  Columbus  Railway  (No.  78)  is  under  con- 
struction, and  it  will  have  a  competitor  in  a  branch  of  the 
Columbus,  London  &  Springfield  Railway  (No.  26),  which 
is  also  being  built ;  the  former  line  was  promoted  by  Gen. 
A.  J.  Axline,  of  Columbus.  Two  companies  are  also  con- 
structing lines  between  Columbus  and  Lancaster ;  the  Sci- 
oto Valley  Traction  Company  (No.  14),  previously  re- 
ferred to,  and  the  Columbus,  Winchester  &  Lancaster  Rail- 
vvay  (No.  79).  This  line  is  being  built  by  T.  A.  Simons, 
E.  D.  Simons,  D.  C.  Beggs,  Howard  Park,  W.  G.  Boland 


and  others  who  are  interested  in  the  Columbus,  Delaware 
&  Marion  Railway  (No.  19).  It  is  claimed  that  the  entire 
right  of  way  has  been  secured  and  construction  work  has 
been  started.  Work  is  also  being  pushed  on  the  Columbus, 
New  Albany  &  Johnstown  Railway  (No.  105),  which  is 
promoted  by  Columbus  people.  Thomas  N.  Fordyce,  of 
Detroit,  is  in  charge  of  construction  work.  The  Columbus 
&  Granville  Traction  Company  (No.  loi)  has  recently 
been  organized  by  F.  W.  Douthart,  New  York ;  M.  M. 
Jillett,  Newark ;  W.  H.  Jones,  L.  F.  Keisweter  and  John 
Field,  Columbus,  and  John  Thor,  Baltimore.  The  line 
will  connect  with  the  Newark  &  Granville  Railway  (No. 
103),  which  is  in  operation. 

The  Columbus,  Newark  &  Eastern  Railway,  just  incor- 
porated by  R.  H.  York,  H.  J.  Uhl,  Martin  Horr,  A.  G. 
Collins  and  A.  R.  Horr,  of  Cleveland,  also  proposes  to  build 
from  Columbus  to  Newark,  making  three  lines  between 
these  points,  although  in  different  routes. 

A  franchise  for  a  line  between  Newark  and  Lancaster 
(No.  102)  has  been  held  for  some  time  by  the  Lancaster  & 
Newark  Traction  Company,  but  it  is  said  that  this  has  been 
turned  over  to  a  ne^\■  company  recently  incorporated  as  the 
Ohio  Central  Railway  Company,  which  proposes  to  build  a 
through  line  from  Columbus  to  Bridgeport.  The  pro- 
moters of  this  company  are:  J.  S.  Sites,  Charles  A.  Spenny, 
W.  B.  Cosgrove  and  Henry  C.  Werner,  of  Columbus.  The 
Richwood,  Marysville  &  Columbus  Railway  (No.  76)  pro- 
poses to  build  a  line  to  Byhalia  and  Kenton.  Promoters : 
John  Hendrixon,  N.  E.  Niggitt,  William  King,  F.  V.  Ful- 
lington  and  R.  L.  Woodburn.  The  Union  Electric  Railway 
(No.  75),  incorporated  in  Delaware,  holds  franchises  for 
an  extensive  system  north  of  Columbus.  C.  N.  Buchanan, 
of  Pittsburgh,  is  president,  and  Thomas  N.  Kerr,  Colum- 
bus, secretary. 

Zanesville  promises  to  be  the  center  of  an  important 
system.  The  Black  Diamond  Traction  Company  (No. 
107)  is  securing  franchises  for  150  miles  of  proposed  roads 
radiating  from  Zanesville.  It  is  claimed  they  will  extend 
to  Hebron,  to  Dresden  and  Coshocton,  to  Cambridge,  to 
McConnelsville  and  to  New  Lexington.  On  the  line  to 
Cambridge  this  company  has  a  competitor  in  a  company 
promoted  by  L.  C.  Taylor  and  John  S.  Black,  of  Zanesville, 
who  propose  to  build  a  line  from  Zanesville  to  St.  Clairs- 
ville  and  Bridgeport  (No.  147).  Both  companies  hold  ex- 
tensive franchises.  The  Newark,  Zanesville  &  Coshocton 
Railway  (No.  106)  proposes  to  build  from  Newark  to 
Zanesville  with  a  branch  from  Nashport  to  Coshocton. 
Franchises  have  been  secured  in  several  places.  Promot- 
ers:  J.  H.  Ickes,  Charles  H.  Hunt,  J.  K.  Hamill,  C.  H. 
Seidel  and  W.  O.  Littick.  Then  there  is  the  Zanesville, 
Adamsville  &  Coshocton  Railway  (No.  108),  which  is 
promoted  by  J.  B.  Wilson,  E.  G.  Abbott  and  H.  E.  Bucker, 
of  Zanesville. 

In  the  Ohio  River  Valley  are  several  lines  in  operation 
and  others  being  built.  The  Camden  Interstate  Railway 
(No.  95),  extending  from  Huntington,  W.  Va.,  to  Catletts- 
burg,  Ky.,  and  fronton,  Ohio,  12  miles,  is  being  built.  The 
Ironton  Electric  Railway  (No.  96)  extends  6  miles  on 
either  side  of  Ironton.  It  is  owned  by  J.  T.  Byron,  of  Iron- 
ton.  At  Portsmouth  there  is  a  short  line  in  operation  (No. 
97).  The  Pomeroy  &  Middleport  Railway  (No.  98),  op- 
erating 12  miles,  is  owned  by  Judge  D.  A.  Russell,  of 
Pomeroy.  From  Marietta  to  Parkersburg  there  is  a  15- 
mile  road  under  construction  and  owned  by  Parkersburg 
people.  The  Athens,  Nelsonville  &  Hocking  Valley  Trac- 
tion Company  will  build  lines  from  Athens  to  Nelsonville 
and  Glouster  (No.  100).  Promoters:  Thomas  Selz,  S.  R. 
Pine,  N.  C.  Hanning,  and  Robert  Klein,  of  Dayton,  and  H. 
H.  Homing,  Athens.    The  Wheeling  Traction  Company, 
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which  is  controlled  by  E.  W.  Moore,  of  Cleveland,  is  build- 
ing a  line  from  Bridgeport  to  St.  Clairsvillc  (No.  loy), 
and  from  Steubenville  to  Bridgeport  (No.  in).  It  is 
understood  that  it  controls  the  Bellaire,  Bridgeport  &  Mar- 
tin's Ferry  Railway  (No.  no),  which  operates  a  12-milc 
road.  The  Steubenville,  Mingoe  &  Ohio  Valley  Traction 
Company  (No.  146)  operates  5  miles,  and  is  building  a  10- 
mile  extension  to  Brilliant.  J.  M.  Ferguson  has  secured 
right  of  way  for  a  line  from  Steubenville  to  Canton  (No. 
112)  by  way  of  Carrollton  and  Waynesburg. 

In  addition  to  those  previously  referred  to,  there  are  sev- 
eral roads  which  have  Cleveland  in  view  as  a  terminus. 
The  Cleveland  &  Warren  Railway  (No.  121)  is  promoted 
by  Senator  Martin  Dodge,  who  proposes  to  build  a  direct 
line  from  Cleveland  to  Warren.  He  has  secured  consider- 
able right  of  way  and  franchises  at  several  points.  The 
Portage  Lakes  Traction  Company  (No.  122)  holds  fran- 
chises in  several  towns.  It  is  promoted  by  Judge  J.  Lam- 
son,  V.  C.  Taylor  and  Carl  Nau,  of  Cleveland.  The  Cleve- 
land, Wadsworth  &  Southern  Railway  (No.  126),  was  or- 
ganized recently  by  E.  A.  Akers,  G.  F.  Anthony,  W.  H. 
Hill,  C.  S.  Horner  and  others,  of  Cleveland,  to  build  a  line 
from  that  place  to  West  Lebanon  with  branches  to  Akron 
and  Massillon.  The  Cleveland,  Richfield  &  Akron  Railway 
(No.  125)  is  promoted  by  T.  C.  Childs,  of  Akron,  who  is 
having  a  contest  with  other  promoters,  supposed  to  repre- 
sent the  Everett-Moore  syndicate,  for  a  franchise  over  the 
same  route.  The  route  is  shorter  than  that  operated  by  tlTe 
Northern  Ohio  Traction  Company  (No.  4).  Mr.  Childs 
was  also  the  promoter  of  the  Akron  &  Canton  Railway 
(No.  130),  which  is  competing  with  the  Northern  Ohio 
Traction  Company  (No.  4)  for  a  line  between  Akron  and 
Canton,  both  having  commenced  construction  work.  It  is 
promoted  by  a  strong  syndicate  composed  of  P.  L.  Salten- 
stall  and  C.  Eldridge,  of  Boston ;  L.  E.  Meyers,  Chicago ; 
William  Hoover,  New  Berlin,  and  Charles  Kolp,  J.  C. 
Welty  and  A.  C.  Brant,  of  Canton.  It  is  claimed  that  an 
extensive  system  is  to  be  built  which  will  extend  from 
Cleveland  to  Columbus,  by  way  of  Canton,  New  Philadel- 
phia, Canal  Dover,  Coshocton,  Zanesville  and  Newark.  It 
is  supposed  that  some  of  the  lines  being  built  on  this  route 
are  backed  by  the  syndicate.  Franchises  have  been  se- 
cured for  an  extension  of  the  Canton  line  to  New  Phila- 
delphia. A  portion  of  this  route  is  already  covered  by  the 
Tuscarawas  Railway  (No.  113),  which  is  owned  by  F.  T. 
Pomeroy,  of  Cleveland ;  10  miles  of  road  are  in  operation. 

From  Canton  to  Alliance  and  Sebring  a  line  is  under  con- 
struction by  the  Stark  Electric  Railway  (No.  114).  C. 
Morley,  of  Cleveland,  and  R.  Jacobs,  of  Canton,  are  pro- 
moting the  enterprise,  backed  by  Cleveland  capitalists.  A 
rival  of  this  line  for  the  portion  of  its  route  is  the  Alliance, 
Sebring  &  Salem  Railway  (No.  116),  promoted  by  J.  C. 
Whitela  and  H.  T.  Dempsey,  of  Beaver  Falls,  Pa. ;  Herman 
Klein,  of  Allegheny,  and  C.  A.  McDonald,  of  Pittsburgh. 
The  same  people  are  promoting  the  Coropolis  &  Monica 
Railway  (No.  151),  connecting  the  two  Pennsylvania 
towns. 

The  roads  radiating  from  Youngstown  are  controlled 
by  two  strong  syndicates.  The  Mahoning  Valley  Railway 
Company  (No.  118)  operates  31  miles  from  Warren  to 
Lowellville,  and  is  building  extensions  to  Leavittsburg  and 
to  New  Castle.  The  system  includes  several  short  spur 
lines,  and  the  Youngstown  city  lines.  It  is  owned  by  My- 
ron T.  Herrick,  James  Parmely  and  B.  F.  Miles,  of  Cleve- 
land. The  Youngstown  &  Sharon  Railway  (No.  119)  and 
the  Sharon  &  New  Castle  Railway  (No.  120)  are  a  part 
of  the  system  being  built  by  the  Pcnhalc-Devitt  syndicate, 
of  New  York  and  Chicago,  which  has  been  buying  up  a 
large  amount  of  electric  lighting  and  railway  property  in 


Eastern  Pennsylvania  and  in  the  vicinity  of  Youngstown. 
It  is  said  that  under  an  arrangement  with  A.  M.  and  J.  K. 
Jolley,  of  Pittsburgh,  and  Richard  Quay  and  S.  Battles,  of 
Philadelphia,  who  are  also  building  roads  in  Eastern  Penn- 
sylvania, the  syndicate  will  have  lines  from  Youngstown 
to  Pittsburg,  and  from  Youngstown  to  Erie,  Pa. ;  some  of 
them  being  already  finder  construction.  Several  lines  have 
been  projected  from  Salem  to  East  Liverpool,  and  several 
franchises  have  been  granted  to  different  parties,  but  it  is 
believed  that  the  Salem,  Lisbon  &  East  Liverpool  Railway 
(No.  116),  which  is  promoted  by  U.  G.  Smith,  F.  N.  Hait, 
Charles  Taylor,  George  H.  Billman  and  H.  H.  Poppleton, 
of  Cleveland,  have  the  advantage.  The  line  has  been  sur- 
veyed and  it  is  said  construction  work  will  start  in  the  near 
future. 

The  Ohio  River  &  Youngstown  Railway  (No.  117)  was 
recently  organized  by  Walter  S.  Snyder,  W.  E.  Nye,  Albert 
Fassig,  George  E.  Long,  John  Patterson,  of  Youngstown, 
to  build  a  line  from  Youngstown  to  East  Liverpool.  An 
extensive  system  of  franchises  was  secured  a  year  ago  In 
the  northeastern  corner  of  the  State  by  Eugene  Rowdon,  of 
Windsor;  W.  H.  Dodge,  of  New  Lyme,  and  S.  L.  Osborn, 
of  Andover,  representing  the  Burton,  Jefferson  &  Andover 
Railway  (No.  124).  It  is  beheved  these  people  are  simply 
speculating  in  franchises,  as  they  have  recently  sold  a  fran- 
chise from  Jeft'erson  to  Ashtabula  to  the  Pennsylvania  & 
Ohio  Railway  (No.  127),  which  is  building  between  Con- 
neaut  and  Ashtabula,  and  they  are  said  to  be  endeavoring 
to  sell  a  franchise  from  Burton  to  Andover  and  Meadville, 
Pa.,  to  the  Cleveland  &  Eastern  Railway  (No.  2),  which 
would  give  the  latter  a  through  line  from  Cleveland  to 
Meadeville.  The  Pennsylvania  &  Ohio  Railway  (No.  127), 
above  mentioned,  has  4  miles  in  operation,  15  miles  under 
construction,  and  it  contemplates  building  an  extension  east 
to  Erie,  and  another  west  to  Painesville.  It  is  owned  by 
Thomas  Fricker,  of  Ashtabula.  Another  string  of  fran- 
chises are  held  by  P.  W.  Tuttle,  C.  W.  Goodrich,  C.  E.  Bar- 
num  and  F.  S.  Turner,  of  Geneva,  and  L.  B.  Stanley,  of 
Collinwood.  They  contemplate  a  line  from  Painesville, 
through  Geneva,  Jefferson  and  Andover  to  Meadeville,  Pa. 
(No.  123),  and  it  is  understood  that  they  have  done  con- 
siderable grading  in  order  to  hold  their  franchises. 

Between  Lorain  and  Elyria  there  is  in  operation  the 
Lorain  Street  Railway  (No.  129),  one  of  the  oldest  inter- 
urbans  in  the  State  and  said  to  be  the  first  to  inaugurate 
a  3-cent  fare  for  local  traffic.  This  was  done  recently,  and 
the  dissatisfaction  caused  thereby  among  the  citizens  of 
Elyria  was  recently  referred  to  in  the  Street  Railw^ay 
Journal.   The  road  is  owned  by  P.  S.  Du  Pont. 

Residents  of  Lorain  and  Dover  are  securing  right  of  way 
for  a  line  from  South  Lorain  to  Cleveland  (No.  128).  The 
road  has  been  incorporated  under  the  title  of  the  Cleve- 
land &  South  Lorain  Traction  Company,  by  Charles  W. 
Wells,  James  H.  Burke,  Edwin  H.  Richards,  H.  A.  Beek- 
erman  and  Frank  W.  Nowak.  Reuben  Hall  and  Calvin 
Pease  are  the  promoters,  and  the  capital  stock  is  $500,000. 
The  Lorain  &  Cleveland  Railway  (No.  5)  and  the  Cleve- 
land, Elyria  &  Western  Railway  (No.  15)  already  operate 
between  these  points. 

The  Canton-Massillon  Railway  (No.  131)  has  recently 
been  placed  in  operation  between  these  two  towns.  It  is  12 
miles  in  length  and  an  extension  is  being  built  to  Navarre, 
5  miles.  It  is  owned  by  Thomas  Lynch,  E.  Fogel  and  other 
Canton  people.  The  Barberton,  Doylestown  &  Massillon 
Railway  (No.  132)  holds  franchises  for  20  miles  of  road. 
A.  E.  Townscnd,  of  Barberton,  is  the  promoter. 

T.  Y.  McCray,  L.  D.  McCray,  F.  T.  Boles  and  F.  D. 
Campbell  are  securing  franchises  for  about  75  miles  of  road 
between  Wellington,  Mansfield,  Mount  Gilead  and  Colum- 
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bus.  It  is  said  that  considerable  grading  has  been  done 
at  various  points.  A  rival  of  this  road  is  the  Mansfield, 
Cardington  &  Delaware  Railway  (No.  136),  which  was  re- 
cently organized  with  A.  A.  Whitney,  Mount  Gilead,  presi- 
dent; R.  F.  Chase,  Cardington,  vice-president;  C.  W. 
Schafif,  Mount  Gilead,  secretary,  and  W.  A.  James,  Card- 
ington, treasurer.  The  Citizen's  Railway  Company,  of 
Mansfield,  has  just  completed  and  placed  in  operation  a 
14-mile  extension  to  Shelby  (No.  134).  It  is  to  be  ex- 
tended to  Plymouth,  7  miles.  S.  N.  Ford,  Mansfield,  is 
president. 

Work- is  to  be  started  in  the  near  future  on  the  Buckeye 
Traction  Company's  line  (No.  137),  which  will  extend 
from  Bucyrus  to  Norwalk.  H.  G.  Flickinger,  S.  J.  Kibler, 
R.  V.  Sears,  W.  A.  Blicke  and  others,  of  Bucyrus  and  Nor- 
walk, are  promoters.  The  Ohio  Central  Traction  Com- 
pany, of  Bucyrus  (No.  74),  operates  a  line  to  (ralion,  and 
is  building  to  Crestline,  paralleling  the  line  ])eing  built  by 
the  Pomeroy-Mandelbaum  syndicate.  It  is  said  that  an  ex- 
tension will  be  built  from  Gallon  to  Mount  Vernon.  Fran- 
chises for  lines  radiating  from  Bucyrus  are  being  secured 
as  follows:  Bucyrus  to  Marion  (No.  73),  ex- Attorney- 
General  Frank  Monnett,  Columbus ;  LTpper  Sandusky  to 
Bucyrus  (No.  138),  W.  G.  Gear,  of  Upper  Sandusky;  Bucy- 
rus to  Ashland  (No.  139). 

The  Norwalk,  Ashland  &  Southern  Railway  (No.  140) 
was  organized  some  time  ago  by  Judge  C.  P.  Wickham, 
C.  F.  Jackson  and  H.  A.  Thomas,  of  Ashland,  and  Josephus 
Clark,  of  New  London.  It  is  claimed  that  work  will  start 
in  the  near  future.  The  Marion,  Green  Camp,  Prospect  & 
Richwood  Railway  (No.  142)  is  being  promoted  by  French 
Crow,  J.  N.  Scott,  James  Moore  and  F.  E.  Guthrey,  of 
Marion. 

A  right  of  way  for  a  line  from  Springfield  to  Washington 
Court  House  (No.  142)  is  being  secured  by  L.  H.  Hous- 
ton, Edward  Houston,  J.  F.  Rankin  and  S.  B.  Rankin,  of 
South  Charleston,  and  D.  I.  Worthington,  of  Washington 
Court  House.  Harry  Frye,  Jr.,  of  Springfield,  is  securing 
a  right  of  way  from  Springfield  to  Clifton  and  Cedarville 
(No.  143).  The  Dayton,  Springfield  &  Urbana  Railway 
(  No.  25 )  is  securing  a  similar  right  of  way.  The  Hamilton 
&  Lebanon  Railway  (No.  148)  is  promoted  by  Frank  M. 
Hughes,  of  Hamilton.  It  is  understood  that  construction 
work  has  been  started. 

The  members  of  the  Everett-Moore  syndicate,  of  Cleve- 
land, were  in  New  York  the  past  week  arranging  the  de- 
tails for  the  consolidation  into  one  company  of  the  various 
interests  which  have  recently  been  acquired  by  the  syndi- 
cate. The  syndicate  controls  nineteen  electric  railway, 
light,  heat  and  power  companies  in,  between  and  radiating 
out  from  Cleveland,  Toledo  and  Detroit,  with  a  total  capi- 
talization of  in  the  neighborhood  of  $100,000,000.  It  is 
stated  that  new  stock  will  be  issued  to  the  individual  stock- 
holders now  in  the  companies  now  controlled  by  the  syndi- 
cate. It  is  stated  that  the  syndicate  has  under  contempla- 
tion the  purchase  of  a  number  of  additional  properties  in 
Ohio  and  Michigan. 

The  following  is  a  list  of  the  principal  towns  and  cities 
in  Ohio,  with  their  populations : 


Aberdeen    711 

Ada    2,576 

Adamsville    201 

Akron  City   42,728 

Alliance    8,974 

Alvordton    482 

Andover    815 

Antwerp    1,206 

Archbold    958 

Ashland    4.087 

Ashtabula    12,949 

Athens    3,066 

Barberton    4.354 

Bedford    1,486 

Bellaire    9,912 

Bellefontaine    6,649 

Bellevue    4,101 


Berea    2,510 

Berlin  Heights    625 

ISethel    850 

Blanchester    1,788 

Bloomdale   740 

Bluffton    1,783 

Bowling  Green    5,067 

Bridgeport   »  3,963 

Brilliant    646 

Bryan    3,131 

Bucyrus    6,560 

Burton    727 

Cadiz    1,755 

Caldwell    927 

Cambridge    8,241 

Canal  Dover    5,422 

Canal  Winchester    662 


Canton    30,667 

Cardington    1,354 

Carrollton    1,271 

Carthage    2,559 

Cedarville    1,189 

Celina    2,815 

Chagrin  Falls    1,586 

Chardon    1,360 

Chicago  Junction    2,348 

Chillicothe    12,976 

Cincinnati    325,902 

Circleville    6,991 

Cleveland    381,768 

Clyde    2,515 

College  Corner    378 

College  Hill    1,104 

Collinwood    3,639 

Columbiana    1,339 

Columbus    125,560 

Columbus  Grove    1,935 

Conneaut    7,133 

Coshocton    6,473 

Crestline    3,282 

Cuyahoga  Falls    3,186 

Dayton   •.   85,333 

Defiance    7,579 

Delaware    7,940 

Delphos    4,517 

Dennison    3,763 

Deshler    1,628 

Doylestown    1,U57 

Dresden    1,600 

East  Liverpool    10,485 

Eaton    3,155 

Klmore    1,025 

Elyria    8,791 

Fairport    2,073 

Findlay    17,613 

Forest    1,155 

Fostoria    7,730 

Frazeysburg    730 

Fremont    8,439 

Galion    7,282 

Gallipolis    5,432 

Garrettsville    1,145 

Geneva    2,342 

Genoa    824 

Georgetown    1,529 

Germantown    1,702 

Grafton    1,098 

Grand  Rapids    549 

Granville    1,425 

Green  Camp    369 

Greenville    5,501 

Greenwich    849 

Grove  City    656 

Hamilton    23,914 

Hebron    455 

Hillsboro    4,535 

Hiram    659 

Hubbard    1,230 

Hudson    983 

Huron    1,708 

Ironton    11,868 

Jackson    4,672 

Jefiferson    1,319 

Jerry  City    555 

lohnstown    638 

Kent    4,541 

Kenton    6,852 

Lancaster    8,991 

Lebanon    2,867 

Leetonia    2,744 

Lima    21,723 

Lisbon    3,330 

Lodi    846 

i-ogan    3,480 

London    3,511 

Lorain    16,028 

McConnelsville    1,825 

Madison    768 

Mansfield    17,640 

Mantua    743 

Marietta    13,348 

Marion    11,862 

Martin's  Ferry    7,760 

Marysville    3,048 

Massillon    11,944 

Maumee    1,856 

Mechanicsburg    1,617 

Medina    2,232 

Mentor    624 

Miamisburg    3.941 

Middletown    9.215 


Milan    653 

Mingo  Junction    2,954 

Minster    1,465 

Monroeville    1,211 

Montpelier    1,869 

Morrow    869 

Moscow    475 

Mt.  Blanchard    456 

Mt.  Gilead    1,528 

Mt.  Vernon    6,633 

Napoleon    3,639 

Nashville    766 

Navarre    963 

Nelsonville    5,421 

New  Albany    224 

Newark    18,157 

New  Bremen    1,318 

New  Carlisle    995 

New  Comerstown    2,659 

New  London    1,180 

New  Faris    790 

New  Philadelphia    6,213 

Niles    7,468 

North  Amherst    1,758 

North  Baltimore    3,561 

Norwalk    7,074 

Oak  Harbor    1,631 

Oberlin    4,082 

Orrville    1,901 

Ottawa    2,322 

Oxford    2,009 

Painesville    5,024 

Pandora    409 

Paulding    2,080 

Pemberville    1,081 

I'errysburg    1,766 

Piqua    12,172 

Plain  City    1,432 

Plymouth    1,154 

Pomeroy    4,639 

Portsmouth    17,870 

Prospect    983 

Put-in-Bay    317 

Ravenna    4,003 

Republic    656 

Richwood    1,640 

Ripley    2,248 

St.  Marys    5,359 

St.  Paris    1,222 

Salem    7,582 

Sandusky   19,664 

Sebring    387 

Seven  Mile    256 

Seville    602 

Shelby    4,685 

Sidney    5,688 

South  Charleston    1,096 

Spencerville    1,874 

Springfield    38,253 

Spring  Valley    522 

Steubenville    14,349 

Stryker    1,206 

Sunbury    464 

Swanton    887 

Tiffin    10,989 

Tippecanoe    1,703 

Toledo   131,822 

Toronto    3,526 

Trenton    387 

Troy    5,881 

Uhrichsville    4,582 

Upper  Sandusky    3,355 

Urbana    6,808 

Van  Wert    6,422 

Vermilion    1,184 

VVadsworth    1,764 

Wapakoneta    3,915 

Warren    8,529 

Washington  Court  House   5,751 

Waterville    703 

Wauseon    2,148 

Waverly    1,854 

Waynesburg    613 

Wellington    2,094 

Wellsville    6,146 

Willoughby    1,753 

Wilmington    3,613 

Woodville    831 

Wooster    6,063 

Worthington    443 

Xenia    g,696 

Yellow  Springs    1,371 

Youngstown    44,885 

Zanesville    23,538 


New  Underground  for  London 


The  Parliamentary  Committee  on  Underground  Rail- 
way Schemes  in  London  has  a  report  which  recommends 
the  construction  of  a  new  line  from  Hammersmith,  along 
Piccadilly,  to  the  city  with  a  branch  from  Piccadilly  Circus 
to  the  Angel  Inn  at  Islington.  At  a  meeting  of  the  share- 
holders of  the  Metropolitan  Underground  Railway,  July 
26,  Col.  Mellor,  the  chairman,  in  discussing  the  electrifica- 
tion of  the  line,  said  that  the  Ganz  tender  stood  out  from 
all  others  by  reason  of  simplicity  and  economy.  The  com- 
pany's experts  who  were  sent  to  Buda-Pest  to  examine  the 
Ganz  system  there  reported  that  it  possessed  features  of 
such  novelty  and  importance  as  to  amount  practically  to  a 
new  departure  in  electric  traction. 
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Artistic  Street  Railway  Bridges 


The  Scherzer  Rolling  Lift  Bridge  Company,  of  Chicago,  is 
securing  contracts  for  designing  many  of  the  most  important 
bridges  which  the  city  of  Chicago  is  contemplating  building.  The 
old  style  center-pier  structures  that  span  the  Chicago  River  are 
to  be  replaced  by  the  Scherzer  movable  span  bridges.  Among 
the  advantages  of  these  bridges  are  the  superior  speed  with  which 
the  bridge  can  be  opened  and  closed,  the  free  open  channel  which 
admits  boats  of  large  size,  and  the  fact  that  no  car  or  wagon  can 
be  shoved  into  the  river  when  the  bridge  is  open.  Some  time 
ago  at  Cleveland,  Ohio,  while  the  draw  at  the  viaduct  was  open. 


who  use  the  bridge.  The  plans  have  not  yet  been  accepted,  but 
the  general  recognition  of  the  company's  product,  both  from  the 
Washington  officials  and  engineers,  will  probably  result  in  the 
building  of  one  of  the  improved  types  of  bridges. 



First  and  Second-Class  Electric  Funeral  Cars  For  Mexico 

The  engravings  which  are  presented  on  this  page  show  a 
type  of  electric  funeral  car  used  in  Mexico.  In  that  city  the 
operation  of  funeral  cars  drawn  by  horses  has  proved  very  profit- 
able, and  some  views  of  the  different  styles  used  have  been  pub- 


SCHERZER  ROLLING  LIFT  BKlDGE— CLOSED  AND  OPEN 


a  loaded  street  car  plunged  into  the  river,  causing  a  great  loss  of 
life.  Last  winter  in  Chicago  a  team  went  into  the  Chicago  River 
while  a  bridge  was  open.  The  driver  escaped,  but  the  team  was 
lost.  Such  accidents  are  impossible  where  the  Scherzer  bridges 
are  in  use.  For  some  years  the  Metropolitan  Railway,  of  Chicago, 
has  used  a  Scherzer  bridge  to  cross  the  river,  and  the  ease  and 
speed  with  which  it  is  handled,  together  with  the  advantages  of  the 
unobstructed  channel,  have  led  the  city  to  decide  on  replacing 
the  old  center-pier  structures  with  the  modern  Scherzer  bridges. 


SECOND-CLASS  FUNERAL  CAR 


Some  years  ago  the  Pennsylvania  Railroad  Company  con- 
structed a  bridge  across  the  Potomac  River  a  short  distance  above 
,  the  historic  old  Long  Bridge.  A  stone  causeway  was  built 
through  the  shallow  portion  of  the  river  and  a  swinging  span  was 
left  for  the  passage  of  boats  near  the  Virginia  shore.  In  course 
of  time  the  sediment  brought  down  by  the  river  fcjrnied  a  great 
marsh  above  and  below  the  bridge,  which  was  detrimental  to  the 
health  of  Washington.  Congress  appropriated  large  sums  of 
money  to  build  a  sea  wall  around  these  flats,  the  river  was  then 
dredged  and  the  dredgings  deposited  within  the  wall,  forming 
several  hundred  acres  of  ground,  which  is  now  in  use  as  a 
park.  But  the  Long  Bridge  is  more  or  less  unsightly,  and  the 
Scherzer  Bridge  Company  is  now  proi)osing  to  span  the  Potomac 
with  one  of  its  modern,  artistic  structures,  which  will  be  a  credit 
to  the  city  and  a  convenience  to  the  navigators,  as  well  as  those 


lished.  With  the  inauguration  of  electric  service  it  was  decided  to 
continue  the  practice  which  is  popular  in  Mexico,  and  orders  were 
consequently  placed  with  the  J.  G.  Brill  Company  for  some  motor 
cars. 

In  general  the  funeral  car  is  a  short  four-wheeled  affair, 
measuring  about  13  ft.  over  the  dashers  and  6  ft.  2  ins.  in  width, 
with  a  canopy  and  lambrequins.  The  sides  are  open  and  the 
center  has  a  bier  for  the  reception  of  the  casket.  The  trucks  have 
Brill  solid-forged  frames  and  are  of  the  No.  21 -E  pattern,  with 
the  usual  arrangement  of  springs.  The  cars  shown  are  both  fitted 
with  GE-iooo  motors.  In  order  to  make  the  length  as  short  as 
possible,  full  elliptic  springs,  instead  of  the  half  elliptic  commonly 
used,  are  placed  at  the  ends. 

In  the  first-class  car  the  decoration  is  a  little  more  elaborate 
tlian  that  of  the  other ;  curtains  are  draped  at  the  corners,  the  bier 
is  draped  and  the  carving  on  each  side  of  the  roof  much  more 
elaborate.    The  roof  inside  is  finished  in  white  and  gold ;  outside 


FIRST-CLASS  FUNERAL  CAR 


there  is  the  usual  trolley  board.  The  car,  in  must  respects,  so  tar 
as  mechanical  and  operating  details,  as  well  as  finish,  is  like  an 
ordinary  coach.  The  funeral  car  in  Mexico  is  as  nuich  a  necessity 
as  the  public  hearse  in  cities  of  the  United  States.  Cars  for  this 
general  pm-pose  have  been  used  by  some  railroads  in  the  United 
Slates  and  have  been  fmind  (o  Ijc  [irdfitable  as  well  as  useful. 
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Handsome  Car  for  Peoria 

The  Peoria  &  Pekiii  Terminal  Railway  Company  has  recently 
received  from  the  American  Car  Company,  of  St.  Louis,  a  number 
of  very  handsome  double-truck  combination  passenger  and  bag- 


two  equal  parts,  one-half  going  to  the  American  Car  &  Foundry 
Company,  St.  Louis,  Mo.,  and  the  other  half  to  the  Wason  Manu- 
facturing Company,  Springfield,  Mass.  The  trucks  are  to  be  made 
from  designs  of  the  engineers  of  the  railway.  The  wheels  and 
axles  for  these  trucks  will  be  furnished  by  the  Steel  Tired  Wheel 


PASSENGER  AND  BAGGAGE  CAR  FOR  PEORIA 


gage  cars,  illustrated  herewith.  The  principal  dimensions  of  these 
cars  are  as  follows:  Length  of  car  body  over  bumpers,  41  ft.  6  ins.; 
length  of  body  over  passenger  compartment,  19  ft.  6  ins.;  length 
of  car  over  smoker  compartment,  9  ft.;  length  of  body  over  motor- 
man's  cab  and  baggage  compartment,  6  ft.  6  ins.;  length  of  rear 


INTERIOR  OF  PEORIA  CAR 


platform,  4  ft.;  width  of  car  body  at  sills  over  siding,  8  ft.;  height  of 
car  from  under  side  sills  to  top  of  roof,  9  ft.;  height  of  car  from 
floor  to  ceiling  at  center,  inside,  8  ft.  4  ins. 

The  seating  capacity  of  the  regular  passenger  compartment  in 
the  car  is  twenty-eight  passengers,  and  that  of  the  smoking  com- 
partment is  twelve  passengers.  The  ceiling  is  of  three-ply  bird's- 
eye  maple  veneer,  neatly  decorated,  and  the  inside  finish  is  in 
solid  cherry.  Double  doors  of  the  twin  automatic  type  are  used 
at  the  ends  and  between  the  compartments.  The  vestibule  at  the 
front  end  of  the  car  is  fitted  with  a  three-drop  sash.  The  rear  is 
finished  up  inside  with  cherry  in  the  same  way  as  the  interior 
finish  of  the  passenger  car.  The  front  vestibule  outside  of  the 
baggage  compartment  is  finished  with  tongued  and  grooved 
quartered  oak  in  their  natural  color. 



Contracts  for  Car  Equipments  of  the  New  York 
Elevated  Railways 

The  Manhattan  Railway  Company,  of  New  York,  has  now  given 
out  nearly  all  the  contracts  for  equipping  its  rolling  stock  with  ap- 
paratus suitable  to  the  electric  operation  of  its  lines.  The  Latest 
one  to  be  awarded  is  that  for  800  trucks,  and  was  divided  into 


Company.  The  contracts  for  1600  motors  and  multiple-unit  control 
equipments  for  1200  cars  to  the  General  Electric  Company,  and  for 
coupler  equipments  to  supply  iioo  cars  to  the  W.  T.  Van  Dorn 
Company,  have  already  been  mentioned  in  these  pages.  The  gates 
already  in  use  will  probably  be  retained,  so  that  with  the  exception 
of  brakes  and  heaters  practically  all  competition  for  Manhattan 
rolling-stock  contracts  is  over. 



Cast- Welded  Rail-Joints 

General  Manager  J.  P.  Heil,  of  the  Heil  Rail-Joint  Weldmg 
Company,  has  been  engaged  in  this  business  for  the  past  eight 
years.  He  is,  comparatively  speaking,  quite  a  young  man,  but  is 
evidently  a  master  of  his  business,  having  executed  contracts 
for  welding  joints  in  many  of  the  principal  cities  of  the  United 
.States  and  South  America.  It  is  understood  that  the  company  is 
amply  financed,  and  the  business  of  welding  the  rail-joints  of 
street  railways,  thus  making  a  continuous  rail  and  preventing 
stray  currents,  has  become  one  of  such  importance  that  it  has  a 
large  field  to  work.  In  some  cities  the  gas  and  water  companies 
are  going  so  far  as  to  demand  it  to  avoid  the  electrolysis  of  the 
underground  pipes.  An  efficient  cast-welded  joint  will  also 
lengthen  the  life  of  the  rail.  Mr.  Heil  claims  to  have  made  the 
first  cast-welded  joints  in  St.  Louis  in  1894  for  the  Citizens'  Street 
Railroad  Company.  He  also  claims  to  have  improved  the 
original  cast-welding  machines  materially,  and  has  added  a 
sand  blast,  by  which  in  pouring  in  the  metal  the  joint 
is  thoroughly  cleaned,  thus  making  a  perfect  connection. 
An    emery    wheel    with    flexible    shaft    arrangements    is  used 


COMPLETED  RAIL-JOINT 


for  grinding  the  joints,  and  all  the  other  machinery  used  is 
thoroughly  up  to  date.  The  joint,  12  ins.  to  14  ins.  long,  is  made 
square  in  order  that  a  tie  may  be  placed  beneath  it,  and  that  the 
pavement  may  fit  the  joint  properly.  Its  general  appearance  is 
shown  in  the  accompanying  engraving.  The  company  guaran- 
tees that  there  is  a  fusion  of  the  cast  iron  and  steel  in  all  welds. 
Mr.  Heil  has  designed  a  clamp  which  effectually  prevents  the 
buckling  of  the  joint  when  the  molten  metal  is  poured  in,  always 
hitherto  a  serious  difficulty  to  overcome.  Steel  shims  are  also 
inserted  where  rails  are  closely  connected.  The  address  of  the 
Heil  Rail-Joint  Company  is  Milwaukee,  Wis. 
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The  Stombaugfh  Gay  Anchor 


The  Stombaugli  guy  anchor  is  especially  intended  for  use  where 
a  strong  anchorage  is  required  for  the  guy  ropes  of  poles,  stacks, 
etc.  It  is  so  designed  that  it  can  be  put  in  place  with  the  least 
amount  of  exertion  by 
simply  screwing  it  into 
the  earth,  and  it  forms  an 
efficient  means  of  holding 
the  end  of  the  guy  without 
tearing  up  the  ground  to 
any  extent.  This  latter 
property  makes  it  very 
useful  in  places  where  the 
owners  of  the  land  object 
to  the  necessary  excava- 
tion for  the  planting  of 
dead  men  or  other  an- 
chors. The  accompanying 
illustrations  show  the  ap- 
pearance of  these  anchors 
and  the  simplicity  of  their 
construction.  In  order  to 
adapt  the  device  to  all 
kinds  of  service  the  manu- 
facturers make  them  in 
several  different  sizes,  but 
all  are  of  practically  the 
same  design.  The  many 
places  where  an  anchor 
of  this  kind  will  be  of 
service   are   evident,  and 

the  sole  distributing  agents,  W.  N.  Matthews  &  Brothers, 
of  St.  Louis,  Mo.,  are  placing  this  type  successfully  on 
a  large  number  of  street  railways  throughout  the  coun- 
try. The  large  size  shown  can  be  screwed  into  the  ground 
without  auxiliary  apparatus,  but  a  wrench  consisting  of  a  T  made 
from  steel  pipe  and  fitted  at  its  lower  end  with  a  socket,  which 
engages  in  the  recess  on  the  anchor-head,  shown  in  the  engraving, 
is  necessary  with  the  smaller  sizes.  The  diameters  of  the  anchor 
discs  range  from  ins.  to  12  ins.,  and,  complete  with  head,  the 
weight  is  from       lbs.  to  78  lbs. 


stem,  when  the  steam  is  exhausted  the  compression  is  released 
and  the  power  of  the  engine  greatly  added  to.  This  device  was 
invented  and  patented  by  C.  Lee  Cook,  of  Louisville,  Ky.,  and  has 
been  in  use  over  six  years.    It  is  being  put  upon  the  market  by 


METALLIC  STEAM  PACKING 

the  inventor  and  patentee,  who  has  recently  secured  large  orders 
from  many  of  the  large  engine  companies  and  machine  works  of 
the  country,  besides  having  been  called  upon  to  furnish  the  metallic 
packing  to  a  large  number  of  central  station  and  manufacturing 
plants. 


Double-Fan  Rotary  Snow  Plow 


TWO  TYPES  OF  ANCHORS 


An  Efficient  Metallic  Steam  Packing: 


The  importance  of  having  a  reliable  packing  for  piston-rods 
and  Corliss  valve-stems  is  appreciated  by  every  central-station 
engineer,  and  the  success  which  has  attended 
the  use  of  the  packing  illustrated  in  the 
accompanying  engravings  makes  it  of  in- 
terest. This  is  a  purely  metallic  packing,  the 
steam-tight  joints  connected  with  it  consisting 
of  cone-shaped  faces  ground  to  an  accurate 
fit.  In  the  packing,  the  portion  which  fits 
closely  around  the  piston-rod  or  valve-stem  i^ 
made  in  segments  of  Babbitt  metal,  which  are 
forced  into  a  cone-shaped  receptacle  of  a  ring 
in  the  stuffing  box  by  a  strong  spiral  spring. 
The  segmental  construction  of  the  Babbitt 
packing  allows  it  to  be  easily  renewed  at  small 
expense  without  removing  the  piston-rod  from 
the  piston,  and  the  segments  can  easily  be  kept 
in  stock  for  immediate  application  should  the 
necessity  arise.  The  segments  fit  loosely 
within  each  other,  so  that  as  they  wear,  the 
cones  maintain  an  efficient  steam  joint  at  the 
bearing  surfaces.  The  Babbitt  metal  packing 
is  made  in  two  portions.  An  outer  retaining 
ring,  beveled  the  same  as  the  interior  seg- 
ments, holds  the  packing  in  place,  and  breaks 
the  joints  with  the  segments  so  that  no  steam 
can  escape  at  those  outlets.  The  packing  re- 
quires no  oil  cups,  the  lubrication  of  the  cylin- 
der being  sufficient  to  provide  for  its  operation. 
At  the  end  of  the  device  is  a  spherical  ground 
washer,  the  plane  face  of  which  is  a  ground 
joint  made  to  fit  the  gland.  The  spherical  face 
fits  a  corresponding  bevel  in  the  casing  of  the 

packing  ring,  so  that  any  lack  in  the  perfect  alignment  of  the  engine 
parts  will  be  allowed  for  by  the  packing,  the  only  wearing  portions 
.being  the  Babbitt  metal  ring.  A  cheap  and  durable  packing  is  thus 
produced.  As  the  steam  pressure  assisting  the  spiral  spring  is  the 
main  force  to  hold  the  packing  tight  against  the  rod  or  the  valve- 


The  Peckham  Truck  Company  has  brought  out  a  new  type  of 
the  well-known  Ruggles  rotary  plow,  of  which  it  is  the  sole  manu- 
facturer. The  chief  characteristic  of  this  plow  is  the  fact  that  it 
has  double  fans,  instead  of  the  single  fan  used  in  prior  construc- 
tion. The  advantage  claimed  for  this  design  is  that  the  fans  cut 
closer  to  the  track  and  nearer  the  bottom  of  the  scoop,  and  so 
prevent  the  snow  from  clogging  in  the  sweepers.  The  blades  of 
the  fan  are  of  steel,  and  are  guaranteed  against  snow  and  ice  for 
two  years.  As  in  the  plows  using  single  fans,  the  snow  is  picked 
up  and  thrown  out  of  the  top  of  the  machine  in  either  direction 
desired,  and  is  spread  evenly  over  the  adjoining  ground.  The 
use  of  the  plow  dispenses  entirely  with  the  employment  of  brooms, 
and  the  plow  can  clear  drifts  as  deep  as  10  ft.  and  of  any  length. 

The  plow  is  double  ended;  that  is,  there  are  fans  at  each  end, 
and  it  can  be  run  in  either  direction.  The  fans  are  not  driven 
from  the  car  axles,  but  by  separate  motors,  which  are  usually 
secured  by  taking  them  off  the  summer  equipment.  The  method 
of  connecting  the  motors  with  the  fan  shafts  is  to  use  shafts  with 
clutch  couplings  extended  through  the  plow.  The  motors  can  then 
be  connected  to  run  the  cutters  at  either  end.  The  plow  is  especially 
adapted  for  suburban  and  interurban  railways  having  long  runs, 


NEW  ROTARY  SNOW  PLOW 

where  frequent  service  can  not  be  relied  upon  to  keep  the  road 
open. 

The  number  of  Ruggles  plows  sold  last  fall  were  very  largely 
in  excess  of  those  ordered  in  previous  years,  and  the  plow  prom- 
ises to  have  an  increased  popularity  this  season. 
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The  New  Peckham  Extra  Strong,  Long- Wheel  Base, 
No.  26  Double  Truck 


In  the  article  published  elsewhere  in  this  issue  on  the  Toledo 
&  Monroe  Electric  Railway  mention  is  made  of  the  use  there  of 
the  Peckham  "extra-strong"  long  wheel  base  double  truck,  No.  26. 
This  truck,  which  is  giving  excellent  satisfaction  on  the  road  in 
question,  is  of  a  new  type  designed  by  Mr.  Peckham  expressly 


wheels,  it  weighs  7866  lbs.,  and  with  4-in.  axles  and  443-lb.  cast- 
iron  wheels,  it  weighs  6440  lbs. 

The  Cleveland  &  Eastern  Railroad  Company  has  been  operating 
these  No.  26  trucks  for  about  six  months,  and  in  a  recent  letter  R. 
L.  Andrews,  general  manager  and  purchasing  agent  of  the  com- 
pany, says  that  he  finds  them  to  be  the  most  satisfactory  truck  he 
has  ever  tried.  He  says  they  run  free,  start  quickly  and  have  all 
the  qualities  that  will  please  a  motorman.  This  company  has  never 
had  a  particle  of  trouble  with  the  trucks  leaving  the  track  in  any 


EXTRA  STRONG,  LONG  WHEEL  BASE  TRUCK 


for  high-speed  suburban  and  interurban  cars,  running  from  40 
to  60  miles  an  hour. 

The  side  frames  of  this  truck  are  of  the  well-known  Peckham 
patent  bridge-truss  construction,  connected  at  the  ends  with  cross- 
bars of  angle  bar  shape,  secured  to  the  ends  of  the  side  frames, 
and  so  made  that  the  angle  bars  fit  perfectly  on  to  the  ends  of  the 
side  frames,  which  are  machined  to  fit  them.  The  angle  cross-bars 
are  secured  to  the  ends  of  the  side  frames  by  machine-turned 
bolts  driven  into  reamed  holes.  The  ends  of  the  side  frames  are 
so  constructed  as  to  reduce  their  height  to  less  than  15  ins. 

This  truck  is  equipped  with  Peckham's  patent  swing  bolster, 
which  is  supported  upon  a  combination  of  spiral  and  elliptic 
springs,  the  spiral  springs  being  located  at  the  ends  of  the  bolster 
and  the  elliptic  springs  in  the  center.  These  springs  are  so  ad- 
justed that  the  weight  of  the  empty  car  body  is  supported  by  the 
elliptic  springs,  and  the  spiral  springs  reinforce  the  elliptic,  ?s  the 
load  of  the  car  increases.  The  bolster  is  sup- 
ported upon  links,  which  are  hung  from  the 
transom  bars.  Buffer  springs  are  provided 
to  prevent  excessive  movement  of  the  bolster, 
which  is  rigidly  secured  between  angle  tran- 
som bars  sufficiently  strong  to  prevent  any 
possibility  of  their  becoming  bent  or  warped. 
The  transom  bars  are  secured  to  the  side 
frames  by  a  strong  ribbed  casting  secured 
in  place,  upon  the  side  frame,  by  machined 
bolts,  driven  in  reamed  holes,  to  insure  a 
perfect  fit.  The  transom  castings  are  of  semi- 
steel  and  so  constructed  as  to  distribute  the 
weight  of  the  bolster  evenly  upon  the  side 
frames. 

The  brake  is  of  an  improved  t^'pe,  con- 
structed with  the  shoes  bearing  upon  the 
inside  of  the  wheels,  so  that  no  rods 
have    to    be    removed    when    taking  out 

the  wheels.  The  brake-shoe  link  hangers  are  so  designed 
as  always  to  prevent  the  clattering  of  brake-shoes,  and 
are  made  in  one  piece  with  an  adjustable  clip,  so  that  the 
wear  can  be  taken  up.  The  release  springs  are  connected  to  the 
top  of  the  live  lever,  so  that  they  require  no  adjustment  when  the 
shoes  are  adjusted,  and  they  can  not  cause  the  shoes  to  drag  on 
the  wheels.  The  shoes  can  be  easily  adjusted  without  placing  the 
car  over  a  pit,  which  is  sometimes  necessary  on  long  suburban 
lines. 

Extra  strong  construction  throughout  is  used,  and  all  parts  are 
well  fitted.  All  rivets  are  driven  hot,  at  a  pressure  of  30  tons,  by 
pneumatic  process.  This  truck  has  ample  strength  for  carrying 
cars  60  ft.  long  at  high  speed.  Compared  with  its  carrying 
capacity  it  is  a  very  light  truck.    With  5-in.  axles  and'8oo-lb.  steel 


manner,  although  the  cars  run  at  a  very  high  rate  of  speed.  He 
says  that  he  has  seen  the  trucks  going  at  the  rate  of  72J/2  miles  per 
hour  without  showing  any  danger  and  does  not  believe  they  can  be 
recommended  too  highly  for  suburban  work. 

The  new  Peckham  works  at  Kingston  are  ec]uipped  with  special 
tools  and  appliances  for  the  manufacture  of  these  trucks,  all  wear- 
ing parts  are  carefully  machine  fitted,  and  bolt  holes  reamed  to  fit 
the  machine-fitted  bolts  in  their  construction. 

 ■ 


Elevated  Cars  for  Boston 


The  Boston  Elevated  Railway  Company  has  recently  received 
from  the  St.  Louis  Car  Company  forty-five  double-truck  vestibule 
motor  coaches,  one  of  which  is  shown  in  +he  accompanying  view. 


ELEVATED  CAR  FOR  BOSTON 

The  car  body  is  38  ft,  4^  ins.  long.  The  platforms  are  4  ft.  each, 
making  a  total  length  from  out  to  out  of  46  ft.  4^i  ins.  The  car 
is  8  ft.  7  ins.  wide.  The  bottom  construction  is  of  compound 
wood  and  iron  type.  The  side  sills  are  composed  of  3  ins.  x  8  ins. 
Southern  pine  and  6-in.  channel  on  the  inside.  The  center  sills 
are  s-in.  steel  I-beams.  The  end  sills  are  also  compound  construc- 
tion. The  body  bolsters  are  made  of  wrought  steel  built  up  with 
malleable-iron  castings.  The  needle  beams  are  5-in.  steel  I-beams, 
all  properly  trussed,  and  the  entire  floor  is  properly  braced  with 
cross  timbers,  making  one  of  the  most  rigid  constructed  bottoms 
ever  put  in  elevated  cars. 

Each  diagonal  corner  is  fitted  with  a  motorman's  cab  having 
doors  on  both  sides  ;  the  opposite  doors  are  arranged  in  two  sections. 
If  desirable  the  upper  half  can  be  swung  inward  and  folded 
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against  body  of  car  or  both  sections  can  be  swung  inward  and 
folded  in  a  similar  way.  When  doors  are  so  opened  an  automatic 
folding  gate  takes  the  place  of  doors.  In  the  niotorman's  cab  an 
end  compartment  is  provided  under  the  roof  for  electric  heater, 
motor  and  light  switches.  This  compartment  is  lined  with  }i-'m. 
asbestos.  The  other  side  of  the  car  is  provided  with  folding  gates 
and  the  other  end  of  the  car  with  rail  and  safety  chains.  In  addition 
to  this,  safety  gates  are  also  provided  for  the  open  section. 

The  outside  construction,  as  seen  from  view  of  car,  is  straight 
panel  tongued  and  grooved  and  the  posts  and  braces  are  filled  in 
with  extra  heavy  blocking.  The  cars  are  painted  in  Aurora  red, 
striped  in  gold.  The  inside  finish  of  the  car  is  of  best  African 
mahogany,  finished  in  natural  color.  The  ceiling  is  sky  blue,  neatly 
■decorated  and  ornamented.    All  sashes  are  glazed  with  54-in.  plate 


These  new  members  were  influenced  by  the  Mayor,  it  was  charged, 
to  act  in  an  unusual  and  unfair  manner  in  equalizing  the  ta.x  values 
of  corporations. 

 ♦♦♦  

Steel  RoIIingf  Doors  in  Boston 


The  car  houses  of  the  Boston  Elevated  Railroad  Company,  Bos- 
ton, Mass.,  are  nearly  all  equipped  with  steel  rolling  doors.  The 
entrance  of  the  surface  lines  into  the  Sullivan  Square  car  house 
is  shown  in  the  accompanying  engraving.  The  ground  floor  of  this 
building  is  utilized  for  the  svn-face  cars,  while  the  second  floor  is 
splendidly  fitted  and  arranged  for  the  elevated  trains.  The  entire 
front  of  both  stories,  as  well  as  interior  partition  walls,  has  been 


ENTRANCE  FOR  SURFACE  CARS  TO  SULLIVAN  SQUARE  CAR  HOUSE 


glass  made  to  raise  and  fitted  with  necessary  latches  and  springs. 
Curtains  of  pantasote  are  used  with  automatic  fixtures. 

The  seats  are  longitudinal,  are  canvas  lined  spring  rattan,  and 
the  section  next  to  the  doors  is  provided  with  a  fireproof  compart- 
ment for  the  large  Sprague  controller,  lightning  arresters,  resist- 
ances, etc.  This  compartment  is  also  lined  with  %-in.  asbestos. 
The  bell  cord  in  hung  through  center  of  car  on  brass  bell-cord 
hangers.  The  trimmings  throughout  are  of  solid  bronze,  highly 
polished  in  latest  style.  The  aisle  is  covered  with  floor  mats.  The 
light  is  equally  distributed  through  the  car,  and  electric  head- 
lights located  over  hoods  and  electric-sign  lights  are  provided  on 
each  end.  In  fact,  the  car  is  a  handsome,  up-to-date  car  in  every 
respect. 



•  Injunction  Against  Increased  Taxation  in  Cleveland 


On  July  23  Judge  Ford,  of  the  Common  Picas  Court,  in  Cleve- 
land, issued  an  injunction  restraining  the  City  Annual  Board  of 
Equalization  from  increasing  the  tax  value  of  the  Cleveland  Elec- 
tric Railway  Company,  otherwise  known  as  the  Big  Consolidated 
Company,  above  the  figures  returned  by  the  officials  of  that  cor- 
poration. 

The  street  railway  company  alleged  in  its  petition  that  Mayor 
Johnson  induced  five  members  of  the  Board  of  Equalization  to 
resign  several  months  ago  so  he  could  appoint  men  of  his  choice. 


furnished  with  Kinnear  steel  rolling  car-house  doors  made  by  the 
Kinnear  Manufacturing  Company,  of  Columbus,  Ohio.  The  doors 
on  the  ground  floor  are  equipped  with  the  Kinnear  trolley-wire 
connection,  which  provides  for  an  uninterrupted  current  with  the 
doors  in  any  position,  and  which  was  described  some  months  ago 
in  these  pages. 

The  larger  portion  of  these  doors  are  24  ft.  to  28  ft.  in  width  by 
14  ft.  to  17  ft.  high,  and  each  door  operates  with  the  greatest  pos- 
sible ease  and  speed,  the  Kinnear  apparatus  for  raising  and  lower- 
ing being  most  perfectly  designed. 

The  Kinnear  doors  are  being  very  largely  used  for  car  houses, 
and  among  the  important  contracts  recently  closed  by  the  company 
are  two  through  its  London  house  for  a  tramway  shed  at  Cardiff, 
and  another  large  car  house  at  Nottingham,  England.  The  contract 
for  the  immense  doors  for  the  car  houses  of  the  Rochester  Street 
Railway  Company  has  also  been  awarded  this  companv. 

 ♦♦♦  

New  Cars  for  New  York 

The  Metropolitan  Street  Railway  Company,  of  New  York,  has 
ordered  from  the  J.  G.  Brill  Company  200  new  double-truck  cars 
for  its  Broadway  division.  They  are  to  be  delivered  by  Oct.  i. 
The  reason  given  for  the  non-use  of  double-truck  cars  on  this 
line  heretofore  is  that  they  could  not  pass  each  other  on  the  curves. 
Owing  to  the  change  from  cable  to  electricity,  it  will  be  an  easy 
matter  to  spread  the  tracks  at  these  points,  so  that  no  difficulty 
will  now  be  experienced. ' 
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Waste  Heat  Engines 


It  has  long  been  generally  conceded  that  the  limit  of  extension 
of  the  temperature  range  of  the  steam  engine,  and  thus  of  its 
efficiency,  is  reached,  on  the  exhaust  side,  in  the  temperature  of  the 
hot-well  of  its  condenser.  The  remarkable  increase  in  steam-engine 
efficiencies  of  recent  years  has  been  developed  entirely  along  the 
line  of  raising  the  initial  temperature,  yet  with  all  the  progress 
through  higher  pressures,  superheated  steam,  more  economical  cut- 
offs, or  multiple  expansions,  there  is  always  an  important  and 
inevitable  loss  of  heat  energy  when  the  steam,  having  expanded  in 
the  cylinders,  is  exhausted  and  condensed  back  into  water  by  being 
cooled  in  the  condenser.  The  difficulty  of  so  adjusting  conditions 
as  to  obtain  much  lower  temperatures  in  the  hot-well  than  about 
100  to  140  degs.  F.  has  rendered  those  temperatures  the  accus- 
tomed final  temperatures  in  condensing  practice,  and  the  cor- 
responding latent  heat  of  the  steam,  given  up  upon  the  change  of 
form  from  steam  to  hot  water  is,  in  the  greater  part,  wasted. 
Hence,  a  successful  attempt  at  the  utilization  of  the  heat  still  re- 
maining in  exhaust  steam,  which  means  practically  an  extension 
of  the  heat  range,  and  thus  of  the  efficiency  of  the  steam  engine, 
can  not  fail  to  be  of  widespread  interest  to  the  engineering  pro- 
fession. 

The  recent  tests  by  Prof.  E.  Josse,  head  of  the  mechanical 
laboratory  of  the  Royal  Technical  High  School,  Berlin,  upon  en- 
gines designed  to  utilize  the  waste  heat  of  the  steam  engine  prove 
conclusively  that  the  temperature  range,  and  thus  the  efficiency, 
of  the  steam  engine  is  capable  of  considerable  increase  on  the  ex- 
haust side  beyond  its  present  generally  accepted  limits.  The  prin- 
ciple involved  in  his  tests  is  an  original  and  interesting  process  of 
utilizing  the  heat  going  to  waste  in  exhaust  steam  for  the  evapora- 
tion of  a  liquid  having  a  boiling  point  very  much  lower  than  water 
and  then  making  use  of  the  compressed  vapor,  which  is  the  joint 
discovery  of  G.  Behrend,  a  Hamburg  engineer,  and  Dr.  Zimmer- 
man, of  Ludwigshafen,  and  was  patented  in  1889.  An  engine  was 
designed  and  erected  for  this  purpose  in  the  laboratory  of  the 
Technical  High  School,  and  also  a  similar,  but  much  larger,  one 
in  the  central  station  of  the  Berlin  Electrical  Works,  both  of 
which  have  been  thoroughly  tested  for  efficiency  and  endurance 
with  most  gratifying  results,  sufficient  savings  being  effected  in 
each  case  to  warrant  a  general  adoption  of  the  principle. 

The  method  in  which  the  heat  energy  of  the  exhaust  steam  is 
utilized  is  as  follows :  After  the  steam  has  expanded  in  the 
cylinders  of  the  steam  engine,  it  is  exhausted  into  a  surface  con- 
denser in  which  the  cooling  liquid  is  a  liquid  with  a  low  tempera- 
ture: boiling  point.  The  steam  is  thus  condensed  in  the  same  man- 
ner as  in  ordinary  water  condenser  practice,  but  here  the  volatile 
liquid  absorbs  the  ejected  latent  heat  of  the  condensing  steam  and 
itself  vaporizes,  producing  pressure.  The  pressure  of  this  vapor 
is  then  utilized  expansively  in  a  specially  constructed  engine,  after 
which  it  is  exhausted  into  a  water-cooled  surface  condenser,  to  con- 
dense it  back  into  liquid  form  again  ready  to  be  pumped  into  the 
steam  condenser  for  continuation  of  its  cycle. 

Ammonia  and  sulphur-dioxide  (frequently  called  "sulphurous 
acid")  are  both  capable  of  being  used  for  this  purpose,  but  it  has 
been  found  most  advantageous  to  use  sulphur-dioxide,  as  the 
pressures  of  its  vapors  correspond  to  the  temperatures  to  be  dealt 
with  are  more  easily  handled.  It  is  also  commercially  practicable 
for  use  as  it  is  cheap  and  easily  obtainable,  and  if  not  allowed  to 
become  oxidized  by  contact  with  air  or  water,  it  does  not  corrode 
the  containing  vessels,  being  inactive  upon  cast-iron,  wrought- 
iron,  bronze,  etc.  Furthermore,  it  has  a  peculiar  advantage  for 
use  in  the  cylinder  of  a  reciprocating  engine  of  possessing  a  viscous 
consistency  so  as  to  be  self-lubricating ;  this  is  a  most  desirable 
feature  in  using  the  liquid  over  and  over  again  as  it  thus  does  not 
become  contaminated  with  lubricating  oils. 

The  addition  of  this  auxiliary  involves  a  comparatively  small 
outlay.  In  place  of  the  regular  steam  condenser  is  substituted  a 
well-made  and  very  carefully  fitted  surface  condenser  in  which  the 
sulphur-dioxide  liquid  condenses  the  steam  and  itself  vaporizes. 
The  pressure  of  this  vapor  is  utilized  in  an  auxiliary  engine  which 
may  be  connected  directly  to  the  main  engine's  shaft,  or  to  be  used 
independently,  as  desired.  The  vapor  exhausted  from  this  engine 
is  condensed  in  another  water-cooled  condenser  of  like  perfection 
of  make  and  fitting,  the  liquid  sulphur-dioxide  being  pumped  back 
into  the  steam  condenser  to  repeat  the  cycle.  The  auxiliary  engine 
requires  special  design  in  the  way  of  extra  long  stuffing  boxes  for 
the  piston  and  valve  rods  to  prevent  the  escape  of  the  vapor  on 
account  of  its  extremely  obnoxious  odor.  The  condensers  require 
perfect  fitting  to  prevent  the  admixture  of  water  with  the  sulphur- 
dioxide  which  would  cause  it  to  be  oxidized  to  sulphurous  acid 
which  attacks  metal.  In  short,  the  entire  sulphur-dioxide  system 
must  be  of  the  most  perfect  mechanical  construction.  However, 
with  the  best  of  materials  and  workmanship,  it  is  claimed  that  the 


extra  cost  of  the  auxiliary  plant  is  insignificant  as  compared  with 
the  saving  effected.  Prof.  Josse  estimates,  partly  from  completed 
plants  and  partly  from  guaranteed  offers,  that  a  combined  steam 
and  waste  heat  plant  for  1600  hp  would  cost  only  about  3  per  cent 
more  than  a  plain  steam  plant  of  like  power,  while  the  running 
cost  would  be  over  one-fourth  less. 

Actual  tests  upon  the  waste-heat  engine  in  the  Technical  High- 
School  laboratory  showed  a  steam  consumption  of  only  8.34  lbs.  per 
ihp-hour  for  its  most  favorable  working,  which  is  remarkable  for 
a  150-hp  engine,  being  much  below  the  economies  of  our  largest 
modern  engines.  However,  that  particular  test  was  made  after  the 
engine  had  just  been  overhauled,  so  that  its  valves  were  in  very 
good  condition.  Tests  under  more  general  conditions  and  also 
with  lower  vacuums  showed  somewhat  poorer  results,  yet,  withal, 
the  performance  of  the  combined  engine  was  satisfactory  and  sur- 
prisingly economical  throughout.  Some  care  has  to  be  taken  in 
adjusting  the  vacuum  so  that  the  auxiliary  engine  may  be  able  to 
make  use  of  all  the  vapor  generated  for  best  economy,  yet  with  the 
proper  relations  adjusted,  it  would  seem  that  the  best  results  might 
thereafter  be  obtained  at  all  loads  without  further  adjustment. 

Indeed,  no  objections  to  the  results  obtained  in  these  tests  are 
apparent,  the  utmost  care  and  detail  having  been  observed  in  everj 
particular.  There  is  one  consideration  that  is  not  entertained  by 
Prof.  Josse  in  the  comparisons  with  plain  steam  plants  in  respect  to 
the  displacement  of  the  feed-water  heater  and  its  economy.  How- 
ever, to  offset  this,  is  the  possibility  of  entering  the  steam  jacket 
and  trap  drains  into  the  vaporizing  condenser,  thus  effecting  a 
slight  gain  by  raising  the  vaporizing  temperature.  Thus  the  waste- 
heat  engine  appears  to  be  very  potent  in  economical  working,  and 
its  adaptibility  to  all  classes  of  existing  steam  engines  should  in- 
sure its  general  adoption,  as  it  would  prove  a  profitable  investment 
in  most  cases  even  if  it  effected  one-half  the  saving  claimed  for  it, 
or  20  per  cent  of  the  original  running  cost.  The  existing  preju- 
dices against  the  use  of  sulphur-dioxide  as  dangerous  have  been 
proven  unworthy  of  consideration  with  the  apparatus  in  experi- 
enced hands.  Prof.  Josse  suggests  the  possibility  of  utilizing  in  the 
same  way  the  heat  of  the  waste  gases  from  boiler  furnaces  and 
gas  engines. 

 ♦♦^»  

The  Westinghouse  Exhibits  at  the  Pan-American 
Exposition 

It  is  not  too  much  to  say  that  the  exhibits  of  the  Westinghouse 
Companies  are  worthy  of  the  Exposition  as  a  whole.  It  was  in  a 
broad  and  liberal  spirit  that  these  companies  decided  to  make  an 
exhibit  at  the  Pan-American,  for  in  the  city  of  Buffalo  and  vicinity 
the  Westinghouse  Electric  &  Manufacturing  Company  alone  has 
over  150,000  hp  of  electrical  machinery  in  operation,  including  the 
ten  5000-hp  generators  which  it  installed  at  Niagara  Falls,  at  a  time 
when  the  largest  electrical  machine  built  was  about  2000  hp  in 
capacity.  It  is  this  installation  that  has  made  possible  the  most 
brilliantly  lighted  of  expositions  and  contributed  so  greatly  to  its 
successful  operation. 

To  the  visitor  at  the  Pan-American  Exposition  the  numerous- 
industrial  enterprises  associated  with  the  name  Westinghouse  are  in 
the  main  familiar.  Almost  every  traveler  by  rail  knows  that  his 
safety  and  comfort  are  in  a  large  measure  due  to  the  Westing- 
house air  brake,  which  for  thirty  years  has  been  the  standard  ap- 
pliance for  arresting  the  motion  of  trains.  1,250,000  of  these  brakes 
are  now  in  service  throughout  the  world.  Those  familiar  with  en- 
gineering affairs  are  acquainted  with  the  very  extended  use  of  the 
steam  and  gas  engines  built  by  the  Westinghouse  Machine  Com- 
pany. Those  who  use  electrical  machinery,  whether  for  lighting, 
power  or  traction,  know  the  apparatus  built  by  the  Westinghouse 
Electric  &  Manufacturing  Company.  Equally  well  known  are  West- 
inghouse, Church,  Kerr  &  Company,  whose  work  practically  covers 
the  entire  field  of  engineering  as  applied  to  power  systems  and  their 
application  to  transportation,  lighting  and  industry ;  the  Union 
Switch  &  Signal  Company,  manufacturer  of  every  known  variety 
of  automatic  and  semi-automatic  railroad  signals,  maker  of  frogs 
and  switches,  and  of  mechanical,  pneumatic  and  electrical  inter- 
locking mechanisms  of  all  kinds ;  the  Sawyer-Man  Electric  Com- 
pany, maker  of  incandescent  lamps,  whose  product  has  been  on 
tlie  market  for  over  twenty  years.  These  are  the  Westinghouse 
Companies  that  have  joined  in  a  common  exhibit. 

Beneath  the  central  dome  of  the  Electricity  Building  and  to  the 
right  and  left  of  the  main  entrance  to  the  Railway  Exhibits  Build- 
ing, occupying  in  all  over  6000  sq.  ft.  of  space,  and  truly  represent- 
ing the  progressive  spirit  of  this  century,  the  exhibits  of 
these  companies  have  been  placed.  The  dome  of  the  Electricity 
Building  is  tastefully  draped  with  hanging  green  and  lavender 
bunting,  making  a  background  upon  which  numerous  strings  of 
Nernst  lamps  festoon  off  from  a  large  2000-cp  lamp  placed  in  the- 
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center.  There  are  over  one  hundred  400-cp  Nernst  lamps  that  con- 
tribute to  this  illumination,  which  is  the  first  public  exhibition  of 
the  Nernst  lamp  in  America  and  a  notable  introduction  of  one  of 
the  greatest  developments  that  has  ever  been  made  in  electric 
lighting. 

The  operation  of  two  gas-engine  generating  sets  is  one  of  the 
features  of  greatest  interest  in  Electricity  Building.  The  large 
unit  consists  of  a  300-hp,  three-cylinder,  4-cycle  gas  engine,  direct 
coupled  to  2200-volt,  two-phase,  revolving-field  alternator.  The 
smaller  unit  is  a  three-cylinder,  4-cycle  gas  engine,  direct  connected 
to  a  125-volt,  direct-current  generator.    The  power  furnished  by 


TWO  VIEWS  OF  THE  WESTINGHOUSE 

the  large  unit  is  employed  partly  in  supplying  current  to  130  Nernst 
lamps  at  220  volts,  and  partly  in  operating  numerous  Westinghouse 
induction  motors  applied  to  stationary  service.  The  small  gas- 
engine  generating  set  is  used  for  exciting  the  large  alternating- 
current  generator,  for  lighting  the  switchboard,  and  for  charging 
the  storage  sparking  outfits  for  both  gas  engines.  It  is  used  also 
for  operating  the  motor-generator  outfit  and  for  lighting  four  large 
electric  signs,  two  of  which  are  placed  over  the  main  entrances 
of  Electricity  Building.  The  switchboard  for  controlling  these 
generators  is  equipped  with  the  latest  type  of  measuring  instru- 
ments, switches,  circuit  breakers  and  auxiliary  apparatus.  Other 
standard  switchboards  for  lighting  and  power  service  are  in  place. 
A  375-kw  alternator,  revolving  field  type,  7200  alternations,  is  of 
particular  interest. 

Of  transformers  there  are  to  be  seen  a  complete  set  of  the  com- 
pany's O.  D.  transformers  from  5/4-kw  to  50-kw  capacity ;  two 
sizes  of  manhole-type  transformers,  and  two  loo-kw  self-cooling, 
oil-insulated  transformers.  The  latter  are  used  to  lower  the  voltage 
of  the  i8o-kw  machine  from  2200  volts  to  no  volts,  at  which 
potential  they  supply  the  four  incandescent  signs.  These  trans- 
formers present  no  radical  departure  from  the  excellent  type  which 
the  Westinghouse  Company  has  standardized.  One  of  the  most 
novel  attractions  in  Electricity  Building  is  a  high  voltage  sign  con- 
sisting of  two  large  glass  plates  covered  on  the  back  with  metal 
foil,  with  the  name  "Westinghouse"  in  its  center,  and  connected 
to  an  alternating  pressure  having  a  maximum  of  40,000  volts  which 
is  applied  between  the  foil  on  the  back  and  the  metal  letters  on  the 
front.  As  the  potential  is  raised  a  fringe  of  violet  light  appears 
about  the  letters  which,  gradually  increasing  in  intensity,  culminates 
in  a  myriad-branched  lightning  discharge  that  plays  continuously 
over  the  surface  of  the  plate  and  is  accompanied  by  a  continuous 
crash  not  unlike  thunder. 

Among  the  railway  motors  included  in  the  Railway  Exhibit  are 
a  Westinghouse  56  motor  for  heavy  suburban  and  interurban  serv- 
ice, a  50-C  motor  for  heavy  railway  service,  and  a  69  motor  for 
city  and  suburban  service.  These  motors  are  split  horizontally 
with  their  suspension  on  the  lower  half  of  the  field.  The  pole 
faces  are  smooth  and  unbroken,  and  the  armature  possesses  a 
ventilated  winding.  The  50-C  motor  is  provided  with  a  special 
cradle  suspension  from  the  car  axle,  thus  removing  the  not  incon- 
siderable weight  of  the  motors  from  the  car  truck.  This  arrange- 
ment minimizes  the  wear  of  the  rails,  increases  the  life  of  the  wheels 
and,  what  is  most  important,  makes  an  easy  riding  car.  There  is 
also  a  large  number  of  induction  motors. 

The  company  also  exhibits  a  complete  line  of  detail  apparatus, 
including  meters,  lightning  arresters,  fuse  blocks,  switches,  circuit 
breakers,  etc.  Included  in  this  comprehensive  and  interesting  sec- 
tion are  two  large  revolving  photograph  stands  containing  a  great 
number  of  pictures  which  illustrate  engineering  work  of  impor- 


tance, as  well  as  various  electrical  and  mechanical  installations  of 
the  several  companies. 

In  the  Railway  Exhibits  Building,  which  is  properly  defined  as 
containing  all  flanged  wheel  exhibits,  we  find  in  the  southeast  end 
the  exhibit  of  the  Westinghouse  Air  Brake  Company.  A  rack 
representing  a  six-car  train,  including  the  locomotive,  is  equipped 
with  the  high-speed  brake  and  shows  the  proper  method  of  appli- 
cation and  operation. 

The  Westinghouse  electric  brake  and  car-heating  apparatus,  de- 
scribed in  these  pages  last  month,  is  shown  in  full  operation  at  the 
Exhibition.    A  standard  single-truck  electric  car  is  in  constant 


EXHIBIT  IN  ELECTRICITY  BUILDING 

service  on  a  track  extending  from  the  main  exhibit  in  the  Railway 
Exhibits  Building  to  a  point  east  of  the  building  some  250  ft.  This 
car  is  equipped  with  the  electric  brake  and  car  heater  complete,  and 
is  in  charge  of  a  regular  street-car  motorman,  who  is  in  readiness 
at  any  time  to  demonstrate  the  operation  of  the  system  to  those 
interested.  When  in  action  powerful  magnets  force  the  brake  fric- 
tion shoes  upon  the  rails  and  set  up  a  strong  magnetic  attraction 
between  the  shoes  and  the  rails,  while  at  the  same  time  the  drag  or 


CAR  SHOWING  BRAKE  IN  OPERATION 


liack  action  of  these  magnet  shoes  throws  in  action  a  system  of 
levers  that  apply  to  the  wheels  brake-shoes  of  the  regular  type. 
The  current  for  exciting  the  magnets  is  supplied  by  the  motor 
which,  through  the  proper  wiring  of  the  controllers,  is  at  this  time 
operated  as  a  generator.  With  this  electric  brake  system  it  is 
claimed  to  be  impossible  to  skid  the  wheels,  and  any  degree  of  brak- 
ing power  is  secured  from  the  slightest  effect  up  to  a  braking  effect 
exceeding  the  weight  of  the  equipment.  A  double  track  of  the 
maximum  traction  type  equipped  with  two  40-hp  motors  and  with 
the  electric  brake  is  also  operated  on  a  short  section  of  track  by  a 
stationary  controller.  This  equipment  shows  the  enormous  braking 
power  of  the  apparatus  and  the  absolute  freedom  from  skidding  of 
the  wheels.  The  smooth  action  of  this  brake  is  one  of  its  chief 
features,  there  being  no  shock  or  sudden  jolts  during  its  applica- 
tion. 
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Lively  Times  Expected  in  Pittsburgh 

Public  indignation  is  at  its  height  at  Pittsburgh,  and  there  are 
■evidences  that  the  applicants  for  elevated  and  surface  railway  fran- 
chises under  the  Focht  and  Emory  laws  will  meet  with  stronger 
opposition  than  did  those  for  similar  grants  in  Philadelphia.  A 
meeting  of  the  Council  was  to  have  been  held  last  week,  and  the 
franchise  question  was  then  to  have  come  before  the  Council ;  but 
the  meeting  was  postponed,  and  the  Council  will  not  convene  until 
September,  thus  giving  the  vigilance  committee,  organized  by  the 
■citizens,  time  in  which  to  thoroughly  organize  and  prepare  a  plan 
of  campaign.  It  is  generally  e.xpected  that  when  the  franchise 
question  is  formally  considered  by  that  body  there  will  be  the  most 
e-xciting  times  ever  witnessed  in  the  Council. 

Sale  of  a  San  Francisco  Road 

It  is  stated  that  the  purchase  of  the  Sutter  Street  Railway,  of 
San  Francisco,  by  the  Baltimore  syndicate,  which  recently  pur- 
chased the  San  Francisco  &  San  Mateo  Electric  Railway  Company, 
of  San  Francisco,  was  finally  consummated  last  week.  The  syndi- 
cate, which  has  so  recently  put  through  the  purchase  of  these  two 
San  Francisco  roads,  is  said  to  be  practically  the  same  as  that 
which  so  successfully  conducted  the  St.  Louis  and  Baltimore  con- 
solidations, and  the  plan,  it  is  reported,  is  to  secure  control  and 
consolidation  of  all  the  San  Francisco  roads  with  the  exception  of 
the  Market  Street  Railway.  The  Sutter  Street  Railway  operates 
a  12-mile  cable  line.  It  has  a  capital  stock  of  $2,000,000,  on  which 
5  per  cent  dividends  have  been  paid  for  several  years,  and  has  out- 
standing $1,000,000  first  mortgage  gold  5  per  cent  bonds;  $213,100 
of  the  $231,080  outstanding  stock  of  the  Sutro  road  is  also  owned 
by  the  Sutter  Street  Company. 

Plans  for  the  Consolidation  of  the  Everett^Moore  Lines 

The  Everett-Moore  syndicate,  it  is  reported,  has  changed  its 
plans,  as  previously  announced,  and  will  consolidate  its  lines  in  three 
sections,  the  headquarters  of  the  three  divisions  being  Detroit, 
Toledo  and  Cleveland.  According  to  the  announcement  made  a 
few  weeks  ago,  the  plan  of  the  syndicate  was  to  consolidate  all  the 
lines  into  a  single  company.  The  properties  which  have  been  se- 
cured by  the  syndicate  in  Michigan  are  already  under  the  control 
of  the  Detroit  United  Railways  Company,  which  operates  the  De- 
troit city  system.  The  Toledo  Railway  &  Lighting  Company  was 
recently  organized  with  $12,000,000  capital,  and  this  company  will 
control  the  local  Toledo  lines  with  the  roads  radiating  from  that 
city.  It  only  remains  to  consolidate  the  Cleveland  city  lines  and  the 
roads  radiating  from  that  city.  Later,  it  is  said,  the  idea  of  cen- 
Iralizing  the  entire  properties  will  be  carried  out,  but  it  will  require 
two  or  three  years  to  perfect  this  plan.  The  report  that  the  syndi- 
cate has  secured  control  of  the  Cleveland  City  Railway  Company 
has  been  confirmed  by  leading  members  of  the  syndicate,  but  denied 
by  Vice-President  Emery,  of  the  Cleveland  City  Railway  Com- 
pany. 

It  is  stated  that  the  position  of  general  manager  of  the  consoli- 
dated Cleveland  properties  has  been  offered  to  J.  C.  Hutchins, 
.general  manager  of  the  Detroit  United  Railways,  he  being,  it  was 
•claimed,  one  of  a  very  few  persons  capable  of  handling  an  enormous 
system  which  would  include  both  city  and  interurban  roads.  It  is 
understood,  however,  that  Mr.  Hutchins  has  declined  to  accept  the 
position,  and  his  refusal  is  said  to  have  caused  the  syndicate  to  de- 
cide on  the  plan  of  keeping  each  Cleveland  property  separate  and 
distinct.  In  a  general  way  there  will  be  a  Cleveland  group,  and  all 
financial  business  of  the  corporations  will  be  done  through  this 
company ;  but  the  individuality  will  be  maintained  with  the  present 
division  heads.    The  latter  part  of  last  week  Messrs.  Everett  and 


Moore  visited  Detroit,  and.  it  is  reported,  perfected  arrangements 
for  the  purchase  of.  and  secured  options  on,  the  properties  of  the 
Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway  Company ;  De- 
troit, Utica  &  Romeo  Railway  Company,  and  the  Detroit  Northern 
Company.  The  latter  is  new  and  has  only  a  few  miles  of  track 
completed.  The  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway 
Company  has  about  90  miles  of  track  and  is  capitalized  at  $1,000,000, 
having  $3,000,000  in  bonds.  The  Detroit,  LTtica  &  Romeo  Railway 
Company  has  7  miles  of  track  and  is  capitalized  at  about  $400,000. 
The  report  of  these  purchases  has,  however,  not  been  verified. 

Ganz  System  for  London  Underground  ? 

Special  cable  despatches  to  the  daily  papers  state  that  at  a  meet- 
ing of  the  stockholders  of  the  Metropolitan  Railway,  held  July  26, 
the  electric  traction  dispute  was  the  principal  topic  of  discussion. 
The  action  of  the  directors  of  the  Metropolitan,  in  opposing  the 
proposals  made  by  Charles  T.  Yerkes  to  electrify  the  road,  was  ap- 
proved, and  the  chairman  of  the  meeting,  detailing  the  negotiations 
between  Mr.  Yerkes  and  the  Metropolitan  Railway,  said 
that  expert  electricians  of  both  the  Metropolitan  District 
and  the  Metropolitan  Railways  had  approved  the  Ganz 
system  of  electric  traction,  and  that  when  Mr.  Yerkes  came 
upon  the  scene  he  had  won  over  the  Metropolitan  District  to 
the  system  he  approved.  The  despatches  further  state  that  the 
chairman  said  his  company  was  advised  that  the  cost  of  the  Ganz 
system  would  be  from  30  per  cent  to  40  per  cent  below  that  of  the 
system  advocated  by  Mr.  Yerkes,  and  that  when  the  Parliamentary 
Committee  having  the  matter  in  charge  had  settled  the  question  of 
a  system  the  Metropolitan  Railway  was  ready  to  carry  this  system 
into  effect. 

Mayor  tlarrison's  Message — Chicago 

The  twenty-fifth  annual  report  of  the  Department  of  Public 
Works,  Chicago,  is  a  well-bound,  handsomely  illustrated  volume 
containing  a  great  deal  of  useful  information.  Mayor  Harrison 
discusses  the  street  railway  field  briefly  and  ckarly  on  pages  16  and 
17.  As  to  the  extension  of  existing  street  railway  franchises,  he 
says  that  "the  terms  offered  by  the  present  or  succeeding  Council 
must  of  stern  necessity  be  accepted."  He  also  says :  "There  is 
nothing  in  the  ninety-nine-year  act  to  preverrt  the  city  from  grant- 
ing franchises  to  competent  companies  to  duplicate  every  mile  of 
rail  now  laid  in  the  city,  and  that  by  a  new  car  license  ordinance 
the  chy  could  secure  compensation  for  the  use  of  its  highways." 

Mayor  Harrison  scouts  the  idea  that  citizens  of  Chicago  contem- 
plate confiscation,  but  public  opinion  makes  the  following  demands: 
(i)  Compensation  to  the  city  based  upon  a  percentage  of  gross  re- 
ceipts. (2)  Reduction  of  fare  during  the  rush  hours  of  the  day. 
(3)  Betterment  of  accommodations.  (4)  District  waiver  of  all 
claims  under  the  ninety-nine-year  act.  (5)  Provision  for  munici- 
pal acquirement  of  the  properties  at  expiration  of  the  grant. 

The  grooved  rail  is  insisted  upon,  the  cables  are  decried  as  anti- 
quated, and  he  thinks  that  it  and  the  overhead  trolley  should  be 
succeeded  by  the  underground  trolley.  The  recommendations  of 
the  Street  Railway  Commission  are  not  entirely  acceptable  to  the 
Mayor,  but  are  recommended  as  a  whole. 

Serious  Interruption  of  Traffic  on  the  Brooklyn  Bridge 

Considerable  anxiety  was  manifested  last  week  by  Brooklynites 
over  a  slight  accident  to  the  Brooklyn  Bridge.  On  Wednesday, 
July  24,  shortly  before  six  o'clock,  and  during  one  of  the  busiest 
times,  it  was  discovered  that  near  the  center  of  the  span  one  of  the 
steel  bands  encircling  the  northern  main  cable  and  several  of  the 
"suspenders"  or  vertical  rods  supporting  the  roadway  had  broken. 
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Not  knowing  how  serious  the  trouble  might  prove  the  authorities 
immediately  ordered  all  traffic  of  the  Bridge  trains  and  trolley  cars 
to  be  interrupted  until  an  investigation  could  be  made,  but  fortu- 
nately placed  no  ban  upon  pedestrians  or  vehicles.  A  large  force 
of  police  was  called  to  the  scene,  but  the  crowd  adapted  itself  to 
the  circumstances  and  walked  across  without  creating  any  disturb- 
ance. The  immense  numbers  that  passed  over  on  foot  may  be 
judged  from  the  fact  that  the  central  promenade  was  insufficient 
for  their' accommodation,  and  many  were  forced  to  use  the  road- 
way, so  that  had  it  been  decided  to  close  the  Bridge  entirely,  one 
of  the  most  disastrous  "jams"  that  ever  occurred  in  this  locality 
would  have  undoubtedly  resulted,  both  at  the  Bridge  terminal  and 
at  the  ferries,  which,  as  it  was,  could  not  cope  with  the  situation 
and  satisfactorily  supply  transportation  lu  those  who  had  hastened 
thither  upon  learning  the  conditions  existing  at  the  Bridge.  An 
inspection  of  the  damaged  structure  was  immediately  made,  and 
after  the  rush  hours  were  entirely  over  a  few  shuttle  trains  and 
trolley  cars  were  run  on  the  southern  side.  Several  other  breaks 
were  found  in  the  immediate  vicinity  of  those  first  discovered,  but 
the  exact  number  has  not  been  officially  reported,  although  it  is 
probably  between  eight  and  twelve,  and  repairs  were  immediately 
commenced.  Full  traffic  was  resumed  in  a  day  or  two,  but  it  is  con- 
siderably lighter  than  usual,  as  many  persons  still  prefer  to  use  the 
ferries  until  they  feel  assured  that  the  structure  has  been  thor- 
oughly reinforced.  Some  three  years  ago  the  buckling  of  one  of 
the  Bridge  girders  created  a  considerable  sensation,  but  as  no  harm 
seemed  to  have  been  done,  the  defective  member  was  not  even  re- 
placed and  the  incident  forgotten.  It  occurred  at  a  period  of  pro- 
tracted heat  similar  to  that  which  has  been  visiting  New  York  City 
recently,  and  the  cause  of  the  trouble  was  ascribed,  probably  with 
reason,  to  the  unequal  expansion  of  the  connected  parts.  In  the 
present  case,  however,  a  somewhat  startling  dissimilarity  of  opinion 
as  to  the  cause  of  the  failure  seems  to  exist  among  those  engineers 
and  officials  who  have  the  care  of  the  Bridge  in  their  charge,  if  the 
interviews  with  them  as  published  in  the  daily  press  are  to  be  be- 
lieved, and  has  called  forth  much  unfavorable  editorial  comment. 
An  inquiry  by  a  board  of  experts  is  demanded,  and  not  until 
after  such  an  inspection  can  it  be  safely  said  whether  the  breaks 
were  due  to  unequal  e.xpansion,  incompetent  or  neglectful  man- 
agement, overloading  of  the  structure,  or  some  other  cause.  The 
pecuniary  loss  to  the  Brooklyn  Rapid  Transit  Company  from  the 
total  suspension  of  traffic  and  the  subsequent  delay  in  regaining  its 
normal  patronage  will  be  many  thousands  of  dollars.  One  lesson 
taught  by  this  indication  of  weakness  in  the  Brooklyn  Bridge  is, 
however,  realized  by  all — more  bridges  are  greatly  needed  across 
the  East  River,  and  work  on  those  under  construction  and  con- 
templated should  proced  with  all  possible  expedition. 



Annual  Report  of  the  Chicagfo  Union  Traction  Company 


The  annual  meeting  of  the  Chicago  Union  Traction  Company 
Wt  s  held  at  Chicago,  July  23,  and  in  the  Street  Railway  Journal 
for  July  27  the  annual  report  of  the  company  was  printed  and 
mention  was  made  that  the  directors  had  been  re-elected.  The 
operating  report  caused  considerable  comment  in  financial  circles, 
and  to  augment  the  report  already  published  in  the  Street  Rail- 
way Journal,  the  detailed  report  of  the  company  is  presented 
herewith,  together  with  the  president's  address  to  the  stockholders. 
No  balance  sheet  was  given  with  the  report.  The  president,  in  his 
address,  said : 

"The  last  twelve  months  have  been  eventful  in  many  respects  in 
the  management  of  your  properties.  It  has  been  a  period  of  ad- 
versities such  as  we  may  safely  hope  hereafter  to  escape.  One  year 
ago  we  were  confronted  with  conditions  that  were  anything  but  en- 
couraging. The  operation  of  the  Northwestern  Elevated  Road 
through  our  territory  resulted  in  a  direct  loss  in  traffic  of  from 
$1,500  to  $2,000  daily,  which,  together  with  the  unsettled  labor 
question  the  greater  part  of  the  year  and  with  the  losses  attendant 
upon  the  suspension  of  building  operations,  materially  affected  our 
receipts.  In  addition  to  this  loss  of  traffic,  operating  expenses  v/ere 
increased  by  raising  the  wages  of  the  employees  of  the  North  Side 


lines  to  conform  to  the  rate  paid  by  the  larger  West  Side  system. 

"While  the  foregoing  items  of  loss  and  expense  prevent  our 
showing  an  increase  of  receipts  as  compared  with  the  year  previous, 
nevertheless  we  have  met  all  our  fixed  charges,  paid  the  first  quar- 
terly dividend  on  our  preferred  stock,  maintained  our  credit,  im- 
proved the  efficiency  and  standard  of  our  rolling  stock,  roadbed 
and  general  equipment,  and  are  now  able  to  show  a  surplus  of 
$12,650. 

"The  physical  condition  of  the  company  is  better  than  at  any 
time  heretofore.  During  the  year  fifty  large  double-truck  box  cars 
and  fifteen  large  double-truck  open  cars,  of  the  most  modern  types, 
have  been  added  to  our  rolling-stock  equipment.  Several  miles  of 
track  have  been  extended  into  new  territory.  A  large  amount  of 
reconstruction  of  track  and  roadbed  has  been  acomplished,  so  that 
to-day  our  right  of  way  shows  a  decided  improvement  over  con- 
ditions existing  last  year. 

"xA.mong  the  economies  effected  during  the  year  were  the  con- 
solidation of  the  car  shops  and  storehouses ;  the  centralization  of 
North  Side  electric  cars  in  a  newly  constructed  car  house  of  almost 
unlimited  capacity,  and  the  disposal,  by  lease,  of  all  unused  real 
estate  upon  a  self-sustaining  basis.  We  have  also  thoroughly  over- 
hauled our  electric  power  houses  and  installed  new  machinery, 
which  has  resulted  in  a  large  saving  in  the  cost  of  production  of 
power  and  a  marked  increase  in  the  efficiency  of  the  several  plants. 

"The  most  amicable  relations  exist  between  the  company  and  its 
employees.  Our  trainmen  are  neater  in  appearance,  more  gentle- 
manly in  conduct,  more  solicitous  for  the  welfare  of  our  patrons 
and  more  careful  of  our  property  than  ever  before.  This  has  re- 
sulted in  a  more  reliable  and  satisfactory  service,  which  we  believe 
has  tended  to  lessen  criticism  and  create  a  kindlier  feeling  in  the 
minds  of  those  of  our  patrons  who  appreciate  the  difficulties  of 
operating  this  great  street  railway  system  under  the  existing  con- 
ditions. 

"Judging  from  the  month  of  June  (which  was  the  closing  month 
of  the  fiscal  year)  and  from  the  first  twenty-two  days  of  the  present 
month,  everything  indicates  that  the  company  will  have  a  much 
more  prosperous  year  than  at  any  time  heretofore.  I  feel  safe  in 
predicting  that  the  expenses  and  receipts  for  the  current  year  will 
be  highly  satisfactory  to  the  stockholders  of  this  company  when  the 
report  is  made  to  them  in  July,  1902. 

A  comparative  statement  of  the  earnings  of  the  company  for  the 
years  1901  and  1900  are  as  follows : 


Year  ending  June  30 

1901 

1900 

Earnings : 

Passenger  receipts   

$7,269,816 

$7,468,798 

Chartered  cars   

4,222 

2,122 

Mail   

15.101 

6,478 

Gross   

$7,289,139 

$7,477,398 

Expenses : 

Maintenance  way  and  structure  

,  $198,929 

$193,667 

Maintenance  equipment   

351.9.^8 

381,083 

Transportation   

2.735,362 

2,619,647 

General   

655,965 

567,400 

$3,761,797 

Net  earnings   

,  3.346,94s 

3. 715.601 

Other  Income : 

Advertising   

•  $33,525 

Rents,  lands  and  buildings  

33,564 

35,622 

Rents,  tracks  and  terminals  

10,000 

10, 000 

From  stocks  and  bonds  owned  and  leased 

•  778,215 

764,603 

Interest  on  deposits  and  loans  

12,417 

17,690 

Miscellaneous   

1,287 

2,441 

Premium  on  bonds  sold   

662 

4,417 

Total,  other  income  

$869,671 

$868,350 

Gross  income   

.  4,216,616 

4,583,951 

Charges : 

Taxes   

$^20,296 

$246,034 

Interest  on  loans  

70,196 

41,777 

Rentals   

3,665,080 

3,688.452 

Premium  on  bonds  bought  

2,469 

3.613 

Total   

$4,058,041 

$3,979,876 

Net  income   

■  158,575 

604,075 

Preference  dividend  paid  

1 50,000 

600,000 

.  $8,575 

$4,075 

54-1 
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Dr.  Edson  on  the  Park  Avenue  Tunnel 


Dr.  Cyrus  Edson,  former  president  of  the  New  York  Board  of 
Health,  reported  last  week  to  the  assistant  District-Attorney  and 
the  Grand  Jury  concerning  his  investigations  of  the  New  York  Cen- 
tral's Park  Avenue  tunnel,  the  condition  of  which  he  compared  to 
the  Black  Hole  of  Calcutta.    Dr.  Edson  said  in  part: 

"As  a  result  of  my  inspections,  which  have  extended  over  a  con- 
siderable period  of  time,  I  would  state  that  in  my  opinion  the 
said  tunnel  is  the  cause  of  a  very  serious  public  nuisance,  affecting 
the  health  and  comfort  of  a  very  large  number  of  persons.  This 
public  nuisance  is  mainly  caused  (a)  by  the  gases  of  combustion, 
containing  carbon  monoxide,  carbon  dioxide,  sulphur  dioxide  and 
other  deleterious  gases  entering  the  passenger  cars  which  pass 
through  the  tunnel,  (b)  by  lack  of  proper  ventilation  in  the  tunnel 
and  (c)  of  the  cars  during  their  transit  through  the  tunnel. 

"According  to  Parks,  one  of  the  most  eminent  authorities,  human 
beings  require  about  60  cu.  ft.  of  air  per  minute  for  respiratory 
purposes  to  maintain  the  body  and  health.  When  a  car  such  as  I 
have  described  contains  sixty-four  persons,  these  persons  require 
at  this  rate  over  1950  cu.  ft.  per  minute,  or  nearly  8000  cu.  ft.  in 
four  minutes.  The  cubic  contents  of  the  car,  however,  are  less  than 
500  cu.  ft.,  and  this  air  is  still  further  vitiated  by  the  leakage  of 
gases  of  combustion  which  are  given  of?  by  locomotives  and  densely 
fill  the  tunnel  and  enter  through  cracks  and  crevices  of  the  car.  In 
a  number  of  inspections  made  by  me  I  invariably  noticed  many  of 
the  passengers  coughing  violently  before  the  train  had  passed 
through  the  tunnel,  and  this  was  plainly  excited  by  the  irritant  effect 
of  the  gases  I  have  named  on  the  respiratory  organs.  I  have  fur- 
ther noticed  a  great  increase  in  pulse  rate  and  in  respiratory  rate 
of  passengers  subjected  to  these  conditions. 

"It  has  not  been  uncommon  for  very  high  temperatures  10  be 
noted  on  warm  days  in  these  cars  while  passing  through  the  tunnel ; 
for  example,  I  myself  have  noted  in  the  cars  of  the  New  York  & 
New  Haven  Railroad  a  temperature  of  iii  degs.,  with  a  high  per- 
centage of  humidity.  I  am  informed  on  credible  authority,  and 
can  produce  the  information  in  the  form  of  sworn  testimony,  that 
the  temperature  of  118  degs.  has  been  noted  during  the  past  month 
in  one  of  the  trains  passing  through  the  tunnel.  The  gases  of  com- 
bustion which  are  plainly  apparent  to  the  senses  while  the  cars 
are  passing  through  the  tunnel  are  mainly  carbon  mono.xide,  carbon 
dioxide  and  sulphur  dioxide.  All  these  gases  are  poisonous  and 
in  sufficient  amount  will  destroy  animal  life.  Carbon  monoxide  is 
the  most  poisonous  of  the  three.  Five-tenths  of  i  per  cent  of  this 
gas  will  destroy  animal  life  very  rapidly.  Symptoms  of  poisoning 
from  breathing  small  amounts  of  this  gas  for  even  a  short  time  are 
dizziness,  headache,  nausea,  vomiting,  debility,  dry  irritating  cough 
and  a  train  of  symptoms  similar  to  those  of  malaria. 

"My  attention  has  been  called  by  Prof.  Doremus,  with  whom  I 
have  been  associated  in  the  performance  of  this  work,  to  a  com- 
parison between  the  conditions  existing  in  the  cars  passing  through 
the  tunnel,  and  those  in  the  celebrated  Black  Hole  of  Calcutta. 
Briefly,  in  the  latter  case,  146  persons  were  thrown  into  a  room 
the  size  of  an  i8-ft.  cube,  at  eight  o'clock  in  the  evening.  This 
room  contained  a  door  and  two  small  windows.  The  latter  were 
open.  A  simple  calculation  will  show  that  each  of  these  146  had  in 
this  room  about  38  cu.  ft.  of  air  space,  and  yet  by  11. 1 5  P.  M.  all 
were  dead  but  twenty-six,  most  of  whom  afterward  succumbed  to 
fever.  The  only  causes  operating  to  effect  this  in  the  case  of  the 
Black  Hole  was  carbon  dioxide  and  the  exhaustion  of  the  oxygen 
of  the  air.  There  were,  however,  two  small  windows  to  effect 
ventilation.  In  the  case  of  the  cars  passing  through  the  tunnel, 
there  is  about  56  cu.  ft.  of  air  per  passenger,  when  the  car  is  full, 
and  no  ventilation  whatever,  and  a  leakage  into  the  car  of  vitiating 
gases  of  combustion. 

"In  my  opinion  the  condition  of  the  cars  in  passing  through  the 
tunnel  is  worse  for  the  period  of  passage  than  those  which  were 
obtained  in  the  Black  Hole  at  Calcutta  during  a  corresponding 
period.  *  *  *  The  continued  effect  of  two  trips  daily  through 
the  tunnel,  in  my  opinion,  will  debilitate  and  weaken  all  but  the 
strongest  and  most  vigorous  persons." 

   ♦♦♦  

New  Publications 


Central  Station  Experiences,  1901.    106  pages.    Illustrated.  Price, 
boards,  75  cents  :  cloth,  $1.    Publishing  by  the  Power  Pub- 
lishing Comoany,  New  York. 
This  interesting  little  volume  contains  reprints  of  the  articles  of 
the  same  title  recently  published  monthly  in  Power,  and  is  a  series 
of  narratives  on  the  trials  and  tribulations  of  a  steam  engineer 
while  learning  to  run  an  electric  station.   The  engineer  in  charge  of 
the  plant  is  ever  beset  with  difficulties  and  always  at  the  opportune 
moment  the  engineer  who  installed  the  apparatus  appears  and  helps 


him  to  solve  the  problems  with  which  he  is  confronted.  The 
stories  are  written  in  the  vernacular  of  the  dynamo  room  and  carry 
the  reader  through  the  vicissitudes  accompanying  the  growth  of 
a  central  station  in  a  country  town. 

Specifications  for  Steel  Bridges.    By  J.  A.  L.  Waddell,  C.  E.,  B.  A. 

Sc.,  Ma.  E.,  1900.    188  pages.    Price,  $1.25.    Published  by  John 

Wiley  &  Sons,  New  York. 
The  author  and  publishers  of  "De  Pontibus"  have  reprinted 
separately  the  specifications  given  in  that  work  in  this  smaller 
volume  to  supply  the  demand  by  draftsmen  and  computers  for 
those  specifications  alone.  A  few  changes  have  been  made  to 
bring  the  matter  up  to  date,  and  the  necessary  tables  and  diagrams 
are  included.  Mr.  Waddell  has  had  an  extensive  experience  in  this 
branch  of  engineering,  and  all  the  material  contained  in  his  book 
is  not  only  based  upon  actual  practice,  but  has  been  successfully  ap- 
plied in  a  large  number  of  cases  covering  a  period  of  over 
four  years.  The  specifications  cover  the  subjects  of  railroad  draw 
spans,  highway  bridges  and  viaducts,  the  manufacture,  shipment 
and  erection  of  bridges,  trestles,  elevated  railroads,  etc.,  and  others 
that  are  as  important  to  engineers  engaged  in  the  designing  of  such 
structures. 

Inventor's  Manual:    How  to  Work  a  Patent  to  Make  It  Pay,  1901. 

IIS  pages.  Price,  $1.    Published  by  Norman  W.  Henley  & 

Company,  New  York. 
The  title  page  of  the  "Manual"  states  that  it  was  written  by  an 
experienced  and  successful  inventor  and  is  intended  as  a  guide  for 
the  perfecting  of  inventions,  the  obtaining  of  patents  and  the  dis- 
posing of  them.  The  author  has  condensed  a  great  deal  of  such 
legal  information  regarding  patents,  contracts,  etc.,  as  an  inventor 
requires  into  a  small  space.  Some  useful  hints  are  given  regard- 
ing the  exploitation  of  new  devices  and  the  reader  receives  much 
good  advice  on  the  subject  of  moderation  in  estimating  the  value  of 
one's  own  inventions. 



PERSONAL  MENTION 


MR.  W.  B.  GREENLAW,  of  Dallas,  has  been  appointed  general 
manager  of  the  Glenwood  &  Polytechnic  Street  Railway  Company, 
of  Fort  Worth. 

MR.  F.  A.  ESTEP,  president  of  the  R.  D.  Nuttall  Company,  of 
Pittsburgh,  sailed  for  Europe,  July  24,  on  the  White  Star  Steamship 
"Oceanic."  His  company  already  enjoys  a  large  foreign  business, 
and  Mr.  Estep  will  visit  both  England  and  the  Continent  in  the  in- 
terests of  his  company. 

MR.  W.  D.  KEENE  has  resigned  as  superintendent  of  the 
Columbus  Railroad  Company,  of  Columbus,  Ga.  Mr.  Keene  has 
been  connected  with  the  Columbus  Railroad  since  1888,  and  by 
diligent,  unceasing  work  and  strict  attention  to  details,  advanced 
himself  from  a  menial  position  in  the  construction  department  of 
the  company  to  one  of  great  responsibility.  Mr.  Keene  was  most 
popular  with  the  employees  of  the  company,  and  they  presented 
him  with  a  handsome  watch  when  he  formally  retired  from  the 
company. 



CONSTRUCTION  NOTES 


LUPTON,  COL. — L.  C.  Winbourne,  a  well-known  local  capitalist,  is  in- 
terested in  a  plan  to  construct  an  electric  railway  from  Lupton  to  Estes  Park. 
The  distance  between  the  two  points  is  60  miles.  Estes  Park  is  one  of 
Colorado's  most  popular  pleasure  resorts. 

IDAHO  SPRINGS,  COL.— S.  N.  Simpson,  of  Kansas  City,  is  interested  in 
a  plan  to  construct  an  electric  railway  from  Kansas  City  to  Flirtation  Peak, 
where  it  is  proposed  to  lay  out  a  pleasure  park. 

RICHMOND,  IND.— The  Richmond  Street  &  Interurban  Railroad  Com- 
pany has  begun  work  on  the  extension  of  its  lines  west  to  Centreville.  The 
road  will  be  ready  for  operation  by  Nov.  1. 

DES  MOINES,  lA.— Work  has  been  begun  on  the  foundation  of  a  $25,000 
car  house  to  be  built  by  the  Des  Moines  Street  Railway  Company  at  the  corner 
of  Twenty-Fourth  Street  and  Ingersoll  Avenue.  The  house  will  be 
built  in  sections,  and  the  first  section  will  be  completed  about 
Sept.  15.  It  will  cost  between  $5,000  and  $7,000.  It  will  be  built 
of  brick,  and  will  accommodate  twenty-five  of  the  new  park  cars  now 
being  built  by  the  company  at  its  Des  Moines  shops,  of  which  ten  are  already 
completed  and  seven  are  in  the  service  of  the  company  now.'  Ingersoll  and 
Valley  Junction  and  University  Place  cars  will  be  housed  in  the  new  houses. 
The  foundations,  upon  which  work  has  been  begun,  are  for  a  building  250  ft. 
long  by  50  ft.  wide.  It  will  be  curved,  the  outer  and  inner  edges  forming 
the  arcs  of  two  immense  circles.  It  will  stand  at  the  south  end  of  a  large 
plat  of  ground  owned  by  the  company,  extending  from  Ingersoll  Avenue  to 
High  Street,  and  from  Twenty-Fourth  to  Twenty-Fifth  Street.  The  lower 
front  of  this  tract  has  been  the  property  of  the  street  car  company  for  some 
years.  The  plans  for  the  building  provide  for  an  addition  equal  to  the  first 
section,  and  for  a  third  section  of  almost  equal  sire.  When  the  whole  is 
completed  there  will  be  room  enough  for  one  hundred  cars  in  the  Ingersoll 
Avenue  houses. 
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Summer  Uniforms 

Tlie  recent  extreme  hot  weather  is  said  to  have  raised  the  prob- 
lem of  summer  uniforms  for  street-car  crews,  in  an  acute  form,  in 
some  of  the  western  cities  ;  the  men  at  one  or  two  places  winning 
their  coiftention  that  shirt  waists  were  good  enough,  and  all  that 
the  heat  warranted.  On  some  of  the  lines  in  the  vicinity  of  New 
York  the  same  point  came  up,  and  the  men  took  the  initiative, 
but  only  went  so  far  as  to  remove  hats,  coats,  vests,  suspenders, 
collars  and  ties,  but  did  not  don  shirt  waists.  We  can  not  say 
that  the  spectacle  was  brilliantly  successful.  Such  hot  weather 
may  not  return  this  summer,  but  there  are  other  summers,  and 
the  question  of  light  uniforms  is  worthy  of  consideration.  Uniform 
makes  for  discipline,  and  if  neat  and  handsome,  cultivates  personal 
pride  among  the  wearers.  To  throw  off  uniform  means,  ofttimes, 
an  insensible  abandonment  of  restraint  and  discipline,  and  to  the 
outsider  has  a  bad  appearance,  even  if  an  adverse  judgment  is  not 
justified  by  any  slackening  in  efficiency.  On  the  other  hand,  the 
ordinary  heavy  wear  is  not  exactly  the  right  garb  for  the  hottest 
July  in  .thirty-one  years,  and  the  effort  to  get  rid  of  some  of  it  for 
a  time  is  not  blameworthy.  It  does  seem  easy  to  pick  out  a  uniform 
that  would  be  as  appropriate  for  summer  as  is  the  ordinary  heavy 
cloth  one  for  winter.  It  need  not  be  much,  but  uniformity  is,  of 
course,  the  essential  element,  next  to  lightness.  With  lighter  wear 
the  men  would,  doubtless,  be  more  efficient,  so  long  as  there  was 
not  the  sense  that  discipline  is  relaxed;  and  that  is  the  danger 
where  a  uniform  is  thrown  aside  and  everybody  comes  out  in -his 
own  style  of  dirty  or  glaring  negligee  costume,  as  did  the  motormen 
on  one  line  outside  of  New  York,  but  not  many  miles  from  New 
York  Citv  Hall. 
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High  Speeds  on  Highways 

In  the  recent  automobile  race  between  Paris  and  Berlin  the 
records  for  high  speed,  long-distance  travel  on  public  highways  were 
broken,  and  when  the  elaborate  precautions  taken  to  keep  the  roads 
clear  are  taken  into  consideration,  it  is  safe  to  say  that  it  will  be 
a  long  time  before  the  same  speeds  will  ever  be  allowed  again  in 
times  of  peace.  Practically  the  entire  distance  was  policed,  and 
where  the  motor  cars  passed  through  towns  on  their  way,  a  clear 
road  was  assured  by  cordons  of  soldiers.  Even  with  these  pre- 
cautions there  were  several  accidents,  and  others  were  avoided 
more  by  good  luck  than  good  management.  The  best  time  for 
long-distance  runs  was  744  miles  in  sixteen  hours  and  six  minutes, 
or  an  average  of  47  miles  per  hour,  while  on  short  stretches  of 
straight  road  the  speeds  ran  as  high  as  70  miles  to  75  miles  per  hour. 
It  seems  somewhat  strange  that  this  contest  should  have  been  held 
and  these  speeds  secured  in  countries  where  the  running  time  of 
all  regular  trains  is  so  much  slower  than  in  this  country,  and  still 
stranger  that  the  automobiles  should  be  allowed  to  course  through 
city  streets  at  rates  so  greatly  in  excess  of  those  at  which  the  tram- 
cars  are  allowed  to  proceed.  Although  useless  in  many  ways,  the 
contest,  in  the  elaborate  protection  of  the  roads  required,  teaches  a 
perhaps  sufficiently  obvious  moral  that  high-speed  transportation 
on  public  highways  is  impracticable  in  ordinary  commercial  service 
for  either  automobiles  or  trolley  cars,  so  that  if  the  latter  wish  to 
make  good  running  time  they  must  "take  to  the  fields."  This  be- 
ing the  case,  the  interurban  electric  road  need  not  have  very  much 
to  fear  from  the  automobile.  With  the  city  road  the  situation  is 
possibly  a  little  different,  although  it  is  very  doubtful  whether  even 
here  the  automobile  has  yet  demonstrated  its  ability  to  offer  any 
kind  of  serious  competition.  Operated  in  conjunction  with  a 
trolley  line,  however,  there  would  seem  to  be  instances  where  an 
automobile  service  might  prove  advantageous.  Take,  for  instance, 
a  short  spur  or  connecting  line  where  the  traffic  is  light  and  the 
regular  car  schedule  can  not  be  arranged  to  provide  the  service 
without  long  lay-offs  at  either  end,  or  where  track  rights  can  not 
be  secured,  or  are  not  worth  securing.  We  know  of  one  or  two  in- 
stances of  this  kind,  and  believe  that  with  care  an  automobile  serv- 
ice might  be  made  profitable. 
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A  Motorman's  Nerve 

In  the  discussions  of  the  annual  meeting  of  the  British  Medical 
Association  last  week,  Dr.  Alexander  Scott,  of  Glasgow,  made  the 
alarming  assertion  that  most  railway  accidents  were  due  to  neuro- 
sis of  railway  men,  caused  by  the  nerve  tension  of  their  duties. 
To  prove  this  he  cited  many  cases  which  had  come  under  his  own 
observation.  After  citing  a  number  of  cases  from  steam  railway 
practice,  he  stated,  turning  to  trolley  railway  work,  that  a  Glasgow 
man,  who  had  been  accustomed  to  driving  horses,  was  put  on  an 
electric  vehicle.  He  caused  a  smash-up  in  which  one  person 
was  killed  and  several  injured.  It  was  proved  that  the  man  had  not 
tasted  drink  and  the  case  was  one  of  nervous  tension.  The  doctor 
thought  it  was  time  to  consider  whether  more  attention  should  not 
be.  paid  to  the  temperament  of  railway  men,  and  he  deplored  the 
fact  that  the  medical  profession  was  so  poorly  represented  at  in- 
quiries in  regard  to  the  causes  of  railway  accidents.  The  point 
thus  raised  by  Dr.  Scott  is  an  interesting  and  important  one,  but  we 
doubt  whether  the  motormen  employed  by  the  American  street 
railway  companies  are  to  any  serious  extent  afflicted  with  neurosis. 
They  never  impressed  us  that  way.  Every  company,  for  its  own 
sake,  seeks  at  the  outset  to  insure  that  each  man  shall  be  well 
selected,  with  a  nerve  not  less  steady  than  his  hand  and  eye.  The 
process  of  natural  selection  also  comes  into  play,  and  the  man  of 
excitable  temperament  who  might,  perhaps,  in  the  old  days  have 
been  able  to  keep  his  nose  close  to  a  horse's  tail  all  day,  jogging 
along,  without  any  grave  disturbance  of  his  equanimity,  soon  drops 
his  job,  or  is  made  to  do  so,  if  the  higher  tension  of  the  swift  elec- 
tric car  is  more  than  he  can  stand.  In  this  respect  we  think  that  the 
instruments  which  show  how  a  man  throws  the  current  on  and  off 
his  car  are  very  useful  as  an  indication  of  nerve  character.  While 
on  the  whole,  the  quality  of  imperturbability  is  a  good  one  to  have 
with  which  to  withstand  the  excitement  of  the  busy  street  and  its 
obstacles,  the  average  motorman  fortunately  takes  his  excitements 
stolidly. 

Passengerial  Eccentricity 

Aside  from  regulating  the  behavior  of  their  own  employees,  street 
railway  companies  often  are  perplexed  in  making  provisions  which 
shall  tend  to  render  their  passengers  amiable  with  each  other. 
Putting  aside  the  moot  point  whether  passengers  should  be  al- 
lowed to  cramp  each  other  by  standing  up  in  vacant  aisleways, 
there  are  many  other  situations  where  the  mutual  conduct  of  pas- 
sengers toward  each  other  can  do  much  to  mar  or  increase  the 
comfort  of  a  ride.  The  spitting  habit  is  one  of  these  things,  for 
example,  in  which  the  natural  desire  for  relief  from  superabundant 
saliva  ought  to  be  instinctively  governed  by  the  amount  of  pleasure 
that  it  gives  a  fellow-passenger — a  lady — to  see  one  spit  skilfully. 
The  interference  of  the  conductors  at  such  times  is  laudable,  but 
rarely  triumphant.  Again,  in  disputes  about  fare,  it  is  natural  for 
a  passenger  to  resent  supposed  extortion,  but  it  surely  should 
never  be  deemed  right  to  supplement  a  refusal  to  pay  by  hurling 
chisels  all  around  a  car.  But  this  is  what  a  carpenter  did  in  New 
York  last  week  with  the  result  that  an  innocent  fellow-passenger 
became  an  inmate  of  the  Flower  Hospital.  That  was  pushing  pro- 
test to  an  excess.  Passengers,  moreover,  are  rather  exacting  some- 
times;  and  in  Paris  a  court  has  just  held  that  a  conductor  need  not 
assist  or  conduct  a  lady  passenger  to  her  seat,  he  not  being  an 
usher.  This  seems  obvious,  but  the  lady  sued  for  $4,000  to  offset 
a  damaged  leg,  her  injury  being  sustained  while  she  tried  to  get 
to  her  seat.  Her  ideal  is  certainly  ours,  and  we  hope  that  some 
day  more  leisurely,  polite  methods  will  prevail.  But  in  London 
there  is  another  lady  who  travels  by  the  Regent  Street  omnibuses, 
and  who  boards  them  very  frequently,  but  never  rides  more  than 
a  dozen  paces  in  any  one  of  them.  Now,  it  is  hard  to  picture  the 
poor  conductor  trying  to  play  the  role  of  a  Chesterfield  to  such  a 
fare  as  that,  upon  whom  an  injunction  to  "step  lively"  would  be 
sadly  wasted.  An  idiosyncrasy  of  this  kind  helps  the  company's  re- 
ceipts, but  usually  the  eccentricities  of  the  passenger  are  inimical 
to  good  service  and  fair  dividends. 


Street  Railway  Freiglit 

Note  is  made  in  these  pages  from  time  to  time  of  the  rapid  de- 
velopment of  street  railway  and  suburban  freight  systems.  It  is 
hardly  realized  how  large  is  the  business  thus  carried  on  in  various 
parts  of  the  country.  For  example,  it  is  stated  that  some  10,000 
gallons  of  milk  are  now  delivered  daily  in  Cleveland  by  the  inter- 
urban  trolley  cars.  In  fact,  the  Commissioners  of  Cuyahoga  County 
are  endeavoring  to  find  a  limit  as  to  the  amount  and  extent  to 
which  street  railway  companies  shall  be  allowed  to  become  inter- 
ested in  such  traffic.  The  companies  are  averse  to  severe  limita- 
tions, as  are  their  patrons ;  while  the  authorities  want  clauses  to 
prohibit  the  carrying  of  other  than  box  or  package  freight.  The 
same  growth  is  visible  in  many  other  sections  of  the  country,  and  it 
is  noted,  in  Connecticut  for  instance,  that  around  New  Haven  a 
large  trolley  freight  traff:,c  has  been  created.  The  local  company 
has  just  put  into  service  a  new  40-ft.  freight  car,  first  of  a  series, 
and  a  sub-organization  is  already  running  nineteen  auxiliary  de- 
livery wagons.  Now,  on  all  this  business,  the  local  company  earns 
a  revenue  while  rendering  a  public  service ;  but  we  often  wonder 
whether  there  is  any  effective  limit  to  the  gratuitous  work  of  haul- 
ing freight  that  is  thrust  upon  the  companies  in  the  big  cities.  A 
correspondent  of  one  of  the  New  \ork  dailies  asks  the  same 
question,  and  remarks  quite  pertinently  of  a  recent  trip: 

The  car  was  crowded,  as  those  cars  nearly  always  are,  and  on  the  platform 
I  observed  one  man  with  a  valise  too  big  for  him  to  carry;  a  messenger  boy 
with  a  dress-suit  case,  carrying  it  to  or  for  somebody;  a  man  with  two  arm 
baskets  filled  with  empty  milk  jars;  another  man  with  a  box  of  empty  bottles; 
a  workingman  with  a  bagful  of  tools,  one  item  being  a  long-handled  shovel, 
and  lastly,  a  boy  with  a  basket  filled  with  some  kind  of  straw-packed  stuff  on 
his  arm  and  in  one  hand  a  paper  box  nearly  as  tall  as  he  was.  In  the  car 
half  filling  the  aisle  was  a  man  near  the  door  with  a  big  paper  box  on  the  floor 
before  him,  and  further  along  another  with  a  somewhat  similar  box.  Just 
what  the  women  carried  in  their  laps  in  the  way  of  delivery  wagon  loads  I 
did  not  observe,  being  too  busy  taking  care  of  myself  on  the  platform  among 
the  freight.  I  suppose  it  is  all  right,  in  fact  I  know  it  is,  that  a  traveler  going 
to  or  from  a  railroad  station  or  dock  may  carry  his  hand  baggage  on  the  car, 
and  a  workman  might  carry  his  tools,  but  it  is  neither  fair  to  the  car  com- 
panies nor  to  the  passengers  for  persons  not  riding  to  send  their  freight  by 
street  car.  Certainly  small  dealers  should  be  prohibited  from  using  the  cars 
as  delivery  wagons. 

We  are  aware  that  attempts  are  to  be  made  to  develop  a  con- 
venient delivery  system  in  New  York  City,  by  running  light  freight 
cars  in  the  slacker  hours;  but  it  is  difficult  to  see  how  they  can 
touch  such  an  abuse  as  that  just  signalized.  To  ask  the  weary  con- 
ductor to  check  it  by  drawing  the  line,  say  at  56  lbs.,  would  invite 
as  many  free  fights  as  a  like  attempt  to  enforce  rules  a^rainst  stand- 
ing.   But  the  nuisance  is  there,  all  the  same. 

Electric  Power  for  Heavy  Service 

It  is  noteworthy,  when  the  extent  of  the  application  made  of 
electric  power  is  considered,  that  it  has  not  replaced  the  steam 
locomotive  to  a  greater  extent  than  it  has.  For  elevated  railway 
work  it  has  usurped  the  position  of  its  steam  rival,  it  has  driven 
the  horse  and  mule  from  the  streets,  and  on  interurban  electric 
railways  it  is  carrying  on  a  close  competition  with  neighboring 
steam  roads  for  local  traffic.  But  a  treatise  on  the  use  of  electric 
power  on  the  trunk  roads  at  the  present  time  would  be  like  one  on 
snakes  in  Ireland.  There  is  none.  To  be  sure  in  certain  isolated 
cases  like  that  of  the  Baltimore  tunnel,  and  on  the  short  sections 
of  track  where  the  New  Haven  road,  under  the  direction  of  Col. 
N.  H.  Heft,  has  been  employing  electric  power  for  special  con- 
ditions, the  service  is  being  continued,  and  is  presumably  satis- 
factory, but  the  radical  change  from  steam  to  electricity,  even  for 
heavy  suburban  trunk  line  service  has  not  yet  taken  place.  This 
is  all  the  more  worthy  of  note  from  the  fact  that  a  number  of  the 
steam  railroad  companies  several  years  ago  evinced  a  great  interest 
in  the  silent  and  invisible  power,  and  several  of  them,  like  the 
Illinois  Central,  Erie  and  Long  Island,  conducted  a  careful  investi- 
gation into  the  practicability  of  electric  service  on  some  of  their 
suburban  lines.  It  is  not  proposed  to  discuss  here  the  reasons  for 
the  retention  in  these  cases  of  steam  power,  nor  the  seemingly 
practical  abandonment  of  interest  at  the  present  time  of  steam  rail- 
road engineers  in  the  application  of  electricity  to  heavy  railroad 
trafiSc.    It  is  a  very  broad  question,  and  the  chief  objections  to 
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the  employment  of  electric  power  on  divisions  where  it  would  be 
preferable  to  steam  seems  to  be,  as  claimed  by  the  steam  com- 
panies, first,  trouble  in  the  switch  yards,  and,  second,  a  sacrifice 
of  simplicity  by  the  use  of  two  motive  powers,  as  steam  would  have 
to  be  retained  for  long-distance  traffic. 

Independently  of  the  real  value  of  these  objections  to  the  use  of 
electricity,  there  is  one  phase  of  the  question,  however,  which  is  of 
interest  to  the  electrical  fraternity,  and  that  is  the  advantages  pos- 
sessed by  electric  locomotives  on  heavy  grades.  For  mountain 
climbing  their  constant  torque  and  practically  inexhaustible  energy 
render  them  particularly  suitable  to  ttie  work  to  be  performed,  and 
if  water  powers  are  available,  they  provide  a  very  economical 
method  of  haulage.  The  experience  in  the  Baltimore  tunnel  has 
shown  that  the  heaviest  freight  trains  can  be  handled  with  ease 
by  the  modern  electric  locomotives,  and  that  the  latter  are  as  re- 
liable for  this  service  and  are  more  easily  controlled  than  a  steam 
engine.  The  announcement,  therefore,  does  not  come  as  a  surprise 
that  the  engineers  and  operating  officers  of  the  Canadian  Pacific 
Railway  system  have  been  experimenting  with  electrical  power  as  ap- 
plied to  heavy  railroad  trains,  and  they  believe  that  the  electric  loco- 
motive provides  an  economical  way  to  move  trains  over  high  moun- 
tain grades  without  the  use  of  steam  engines.  This  matter,  it  is  said, 
is  to  be  submitted  for  action  at  the  next  meeting  of  the  Canadian 
Pacific  directors.  It  is  also  reported  that  the  Baltimore  &  Ohio 
Company  is  considering  the  use  of  electric  locomotives  for  the 
same  purpose ;  that  is,  on  some  of  the  heavy  grades  on  that  road, 
where  it  crosses  the  Allegheny  Mountains,  and  where  the  regular 
steam  engine  has  now  to  be  assisted  by  one'  or  two  others  in  mak- 
ing the  ascent. 

The  New  York  Central  Tunnel 

As  advocates  of  the  adoption  of  the  best  means  of  mechanical 
traction,  and  having  recorded  so  long  and  so  often  the  admirable 
results  achieved  by  electricity  in  this  great  field,  we  can  but  com- 
mend the  presentment  of  the  New  York  Grand  Jury  when  it  says, 
as  regards  the  improvement  of  the  Park  Avenue  tunnel :  "The 
Grand  Jury  is  convinced  that  in  the  present  state  of  the  art  of 
electrical  application  to  mechanical  ends,  the  progress  has  been  so 
general  and  uniform  that  everything  requisite  for  an  electrical  in- 
stallation and  its  approaches  is  as  standard  at  the  present  time  as 
steel  rails  or  car  wheels  ;  that  to  install  electrical  traction  in  these  tun- 
nels and  the  approaches  thereto,  everything  required  can  be  had  with- 
out difficulty,  delay  or  great  initial  expense."  This  broadly  put, 
the  finding  is  true,  and  might  have  been  penned  in  regard  to  any 
other  tunnel  where  steam  is  still  in  use,  whether  the  New  Jersey 
termini  opposite  New  York,  the  tunnels  between  Paris  and  London 
or  the  Metropolitan  road  that  Mr.  Yerkes  is  trying  to  reclaim.  It 
is  in  the  application  of  the  dictum  that  the  difficulties  lie,  and  we 
can  well  imagine  that  a  great  corporation  must  feel  sore  at  being 
thus  held  up  to  public  obloquy  by  those  who  can  in  nowise  suggest 
actual  solutions  of  its  problem. 

After  all  is  said  and  done,  the  difficulties  that  confront  the  New 
York  Central  in  making  a  change  to  electric  traction  at  its  main 
terminal  are  very  serious,  and  nothing  is  gained  by  minimizing 
them.  So  far  as  we  can  judge,  the  strongest  complaints  come  from 
the  commuters  who  travel  over  the  road  daily.  The  through  pas- 
senger, after  a  long  run  across  country,  thinks  nothing  of  the  seven 
or  eight  additional  minutes  he  spends  in  "brushing  off ;"  but  there 
is  no  doubt  that  the  commuter  takes  his  tunnel  punishment  hard  ; 
and  now  that  other  lines  of  travel  are  luring  him  away,  he  is  more 
than  ever  a  factor  to  be  reckoned  with  and  humored.  When  one 
looks  upon  the  superb  new  depot  that  the  company  has  built,  when 
one  contemplates  the  magnificent  and  lavish  manner  in  which  the 
tracks  for  miles  out  have  been  sunk  between  stone  walls  and 
bridged  with  steel,  it  is  impossible  to  feel  that  expense  enters  into 
the  calculation.  What  the  company  needs  is  good  advice  and  a 
little  courage.  It  is  even  to  be  regarded  as  a  misfortune  that  the 
marked  mechanical  genius  shown  by  a  member  of  the  family  which 


created  and  maintains  the  New  York  Central  system  should  thus 
far  have  been  concentrated  on  steam  locomotives  rather  than  on 
electric  motors,  for,  after  all,  with  a  railroad  or  a  man,  "it  is  not 
where  you  are  at,  but  the  way  you  are  going,"  and  the  whole  drift 
of  the  times  is  away  from  steam  traction  and  toward  electricity. 
This  is  not  an  opinion,  but  a  plain,  palpable  fact. 

It  is  unfortunate,  moreover,  that  at  this  juncture  in  the  fortunes 
of  the  New  York  Central  system,  there  should  exist,  as  there  un- 
doubtedly does,  in  many  quarters,  a  suspicion  that  if  some  of  the 
high  officials  of  the  road  had  not  been  hoping  to  solve  the  problem 
with  some  kind  of  a  stored  steam  motor,  electricity  would  long 
since  have  been  given  a  better  chance.  In  the  meantime, 
worthy  of  its  long  and  honorable  traditions,  the  New  York  Cen- 
tral will,  we  are  confident,  grapple  with  its  problems,  and  lead  the 
way  to  new  achievements  worthy  of  itself  and  the  new  century. 

The  excuse  is  sometimes  made,  indeed  was  advanced,  by  a  cor- 
respondent in  a  recent  issue  of  this  paper,  that  the  importance  and 
extent  of  the  traffic  through  this  tunnel  prohibited  any  tests  in  it 
of  an  untried  system ;  that  the  experiments  required  with  any  in- 
stallation of  this  kind,  even  if  the  troubles  incident  to  putting  it  in 
operation  were  confined  to  only  those  which  its  most  ardent  advo- 
cates would  admit  are  inseparable  with  any  new  system,  would 
seriously  delay  the  other  traffic ;  and  that  a  road  having  the  enor- 
mous train  service  of  the  New  York  Central  was  not  the  place  to 
make  the  preliminary  experiments.  These  arguments  are  weighty, 
no  doubt,  but  do  not  explain  why  the  preliminary  trials  with  elec- 
tricity could  not  be  made  on  some  other  branch  of  the  New  York 
Central,  where  the  initial  problems  could  be  worked  out  without 
interfering  with  any  through  traffic.  The  managers  of  the  Metro- 
politan Street  Railway  did  not  select  Broadway  as  the  scene  of 
their  early  trials  with  the  underground  conduit  system,  but  in- 
stalled a  section  on  Lenox  Avenue,  at  the  northern  end  of  the  city, 
and  it  was  only  after  this  method  of  street  transportation  had 
proved  to  be  practical  that  it  was  extended  to  the  heavy  traffic  hnes 
of  the  company.  Now  the  New  York  Central  Railroad,  in  its  New 
York  and  Putnam  division,  possesses  an  ideal  section  of  track  on 
which  to  install  electric  traction.  The  line  connects  at  its  southern 
end  with  the  Manhattan  Elevated  Railroad  system,  soon  to  be 
running  by  electricity,  carries  a  suburban  traffic  and  has  no  through 
trains,  or  practically  none,  to  interfere  with  the  electrical  service. 
It  would  seem  as  if  here  the  railroad  company  had  an  ideal  load 
for  electrical  operation,  and  one,  too,  where  the  engineers  and  offi- 
cials could  study  the  larger  problems  which  would  have  to  be  over- 
come in  the  electrical  equipment  of  its  main  terminus. 

 *^  

The  Final  Contracts  by  the  Manhattan  Elevated  Railway 

The  final  large  contracts  for  the  completion  of  the  equipment 
of  the  rolling  stock  of  the  Manhatttan  Elevated  Railway  were 
awarded  last  week,  and  consist  in  contracts  for  the  heaters  and 
air  brakes.  The  former  was  given  the  Consolidated  Car  Heating 
Company,  of  Albany,  N.  Y.,  and  calls  for  the  electric  equipment 
of  1200  cars.  Each  car  will  contain  eighteen  heaters,  making  tlie 
total  number  of  heaters  21,600.  These  21,600  heaters,  it  is  calcu- 
lated, will  contain  64,800  coils,  which  will  give  a  length  of  1350 
miles  of  wire  and  a  heating  surface  of  58.722  sq.  ft.  The  iron  will 
be  practically  94  tons  in  weight  and  the  heating  cores,  if  placed 
end  to  end,  would  be  about  12  miles  long.  The  order  was  ob- 
tained through  the  energetic  efforts  of  C.  S.  Hawley,  of  the  New 
York  office. 

The  contract  for  the  air  brakes  was  given  to  the  Westinghouse 
Company.  As  announced  some  weeks  ago  the  traction  brake 
interests  of  this  company  are  to  be  handled  by  the  Standard  Trac- 
tion Brake  Company,  which  is  now  a  Westinghouse  property. 
The  Standard  Traction  Brake  Company,  it  will  be  remembered, 
is  a  new  corporation,  organized  by  the  Westinghouse  interests, 
which  has  taken  over  the  former  Standard  Air  Brake  Company, 
and  will  handle  all  of  the  brakes  for  electric  railway  service  made 
by  the  Westinghouse  Air  Brake  Company,  including  the  new 
electric  brake  described  in  a  recent  issue  of  this  paper,  the  axle- 
driven  brakes  and  motor  compressor  brakes.  All  of  these  types 
of  brakes  will  be  manufactured  at  the  shops  of  the  Westinghouse 
Air  Brake  Company  at  Wilmcrding,  Pa. 
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Seeing:  Washington  Observation  Cars 

Early  in  the  month  of  January  of  the  present  year,  the  residents 
of  Washington  City  observed  for  the  first  time  the  novel  excursion 
or  Seeing  Washington  Cars  traversing  the  principal  thoroughfares 
and  avenues  occupied  by  the  superb  street  railway  system  of  the 


through  a  thorough  and  systematic  course  of  training,  and  when 
this  is  completed  they  are  only  allowed  to  lecture  over  a  portion 
of  the  trip,  increasing  the  length  of  their  address  as  they  become 
proficient.  The  result  is  that  the  patrons  of  the  car  hear  an 
address  delivered  from  the  standing  lecturer,  through  a  mega- 
phone, that  keeps  them  interested  for  two  hours.    This  is  an  ac- 


OPEN  CAR  WITH  OBSERVATION  PARTY,  WASHINGTON 


Washington  Traction  &  Electric  Company,  and  their  many  in- 
quiries concerning  the  presence  of  these  cars  on  the  streets  were 
quite  fully  answered  in  the  numerous  notices  that  appeared  in  the 
columns  of  the  city's  daily  papers. 

While  the  introduction  of  these  cars  in  the  city  of  Washington 
was  in  the  nature  of  an  innovation,  the  idea  was  not  a  new  one, 
since  a  similar  service  had  been  previously  inaugurated  in  Den- 
ver, Col.,  by  the  promoter  and  general  manager  of  the  Washington 
enterprise.  Washington,  however,  offers,  as  the  capital  of  a  great 
nation,  numberless  and  superior  advantages  in  points  of  general 
interest  for  such  an  enterprise,  and  the  local  and  visiting  public 
immediately  patronized  the  cars.  The  points  of  interest  cover  a 
wide  field,  in  a  city  with  miles  of  beautifully  laid  out  trees,  lined 
streets  and  avenues,  of  smooth  asphalt,  bordered  by  the  magnificent 
public  buildings,  hotels  and  residences  of  people  of  wealth.  A  city 
well  provided  with  parks,  and  in  nearly  all  of  them  are  monuments 
or  statues  to  men  who  helped  to  make  the  history  of  the  world's 
greatest  republic. 

To  the  uninitiated  the  city  is  a  vast  unexplored  storehouse  full 
of  items  of  human  interest,  and  withal  contains  those  blots  on  an 
otherwise  spotless  escutcheon,  the  places  where  two  of  the  repub- 
lic's presidents  fell  by  the  foul  hands  of  assassins.  All  this,  and  a 
thousand  other  things  are  told  by  the  guide  in  charge  while  the 
passengers  travel  along  in  the  Seeing  Washington  Cars. 

Satisfactory  arrangements  were  made  with  the  Washington 
Traction  &  Electric  Company  whereby  the  Seeing  Washington 
Car  Company  is  furnished  with  observation  cars  suitable  to  the 
season.  The  cars  are  run  on  regular  schedules  and  make  several 
trips  each  day.  Twenty-five  miles  of  streets  are  traveled  in  two 
hours,  during  which  time  the  lecturer  delivers  a  splendidly  pre- 
pared address  which  covers  completely  in  23,000  words  the  icoo 
points  of  interest  seen  by  those  on  board  the  cars  as  they  are 
passed. 

The  offices  and  waiting  rooms  are  located  at  1419  G  Street, 
N.  W.,  in  the  e.xact  center  of  the  street  railway  traffic  of  the  two 
great  traction  systems  which  gridiron  the  city  and  its  suburbs,  and 
directly  opposite  the  starting  point  of  the  cars.  Here  the  cars  in 
charge  of  the  railway  company's  motormen  are  packed  on  a  reserve 
section  of  track  until  the  time  for  starting,  when  they  are  taken 
in  charge  by  the  observation  car  conductors  and  lecturers.  The 
passengers  secure  their  tickets  at  the  office,  except,  of  course,  those 
who  take  the  car  while  en  route,  these  purchase  coupon  tickets 
from  the  conductors.  The  regular  fare  is  50  cents.  Many  parties 
are  met  at  their  hotels,  taking  the  car  as  it  passes  on  its  regular 
schedule  trip.  The  lecturers  are  men  of  fine  appearance,  with 
pleasant  and  well-trained  voices  and  experienced  in  addressing 
assemblages  of  people.     Before  taking  the  cars   they  are  put 


complished  fact,  and  when  the  reader  remembers  that  the  car 
travels  through  some  of  the  busiest  streets,  it  seems  wonderful 
that  a  training  can  be  acquired  to  speak  so  as  to  be  heard  above  the 
noise  and  din  of  the  traffic  of  busy  thoroughfares. 

The  enterprise  is  operated  in  a  systematic  and  businesslike  man- 
ner. The  management  keeps  well  informed  as  to  all  excursion 
parties  and  conventions  expected  in  the  city,  and  sends  its  agents 
to  meet  the  trains  bearing  .them  some  distance  from  the  city,  and 


CLOSED  CAR  USED  FOR  SEEING  WASHINGTON 


plan  for  entertaining  the  visitors  on  the  observation  cars.  Other 
agents  look  after  the  visitors  at  their  hotels  and  arrange  for  ex- 
cursion parties  of  societies  and  orders,  composed  of  the  local  citi- 
zens. 

When  necessary,  the  cars  meet  the  trains  at  the  depots,  and  in 
event  of  delayed  trains,  instead  of  waiting  any  length  of  time  at 
the  depot,  make  trips  around  short  loops,  thus  avoiding  a  blockade 
of  the  street  railway  system.   The  winter  cars  used  have  a  seating 
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capacity  of  fifty  passengers,  the  summer  cars  seat  eighty.  No 
crowding  is  allowed.  In  the  event  that  there  are  more  passengers 
than  the  cars  will  seat,  other  cars  are  provided.  There  are  a  num- 
ber of  fine  amusement  resorts  on  the  suburban  lines  of  the  Wash- 
ington Traction  &  Electric  Company,  and  private  excursion  par- 
ties secure  the  observation  cars  and  lecturers  for  these  trips. 

As  seen  in  the  two  views,  one  showing  two  closed  winter  cars, 
and  one  a  summer  car,  signs  are  displayed  notifying  the  general 
public  that  the  cars  are  observation  cars,  and  also  that  they  are 
"special  cars."  This  avoids  any  annoyance  from  local  travelers 
attempting  to  board  the  cars. 

By  special  arrangement  the  cars  call  at  hotels  for  the  excur- 
sionists and  return  them  to  their  hotels  after  the  trip.  The  route 
lies  over  several  divisions  of  the  traction  company's  system,  and  as 
these  divisions  are  interconnected  at  so  many  points,  it  is  an  easy 
matter  to  cover  any  selected  route,  and  in  event  of  blockade  on  any 
line  due  to  accidents,  the  Seeing  Washington  Cars  can  temporarily 
change  their  regular  route  and  thus  avoid  delays.  It  is  reported 
that  the  Seeing  Washington  Car  Company  will  shortly  be  in  the 
market  for  several  new  cars  built  after  special  designs  now  being 
prepared,  in  order  to  improve  what  now  seems  to  be  a  perfect 
service. 

 ♦♦♦  

New  Franchise  at  Ottumwa 


The  Ottumwa  Electric  &  Steam  Company,  of  Ottumwa,  la.,  has, 
after  some  little  opposition,  succeeded  in  having  its  old  franchises 
extended  to  twenty-five  years.  The  former  franchises  had  a  life  of 
seventeen  years  from  that  time,  but  the  owners  of  the  property 
(  which  includes  both  street  railway,  electric  light  and  steam-heat- 
ing plants)  wished  to  increase  the  present  investment  and  issue 
bonds  so  that  an  extension  was  desirable.  Under  the  laws  of  Iowa 
it  is  necessary  to  submit  the  franchise,  after  its  passage  by  the  City 
Council,  to  the  voters  of  the  city  for  ratification.  The  franchise  was 
carried  by  an  overwhelming  majority.  This  being  the  first  fran- 
chise of  its  kind  that  has  been  granted  in  any  of  the  larger  cities 
of  Iowa,  some  of  its  features  are  of  interest,  especially  to  investors 
in  Iowa  properties.  The  company  is  now  operating  about  7^  miles 
of  track  (some  of  it  over  grades  as  high  as  11  per  cent)  in  addition 
to  137  alternating  street  arcs,  100  commercial  arcs,  a  500-volt  power 
service  and  6000  incandescent  lamps.  It  was  the  first  company  in 
Iowa  to  do  exhaust  steam  heating  and  has  about  3  miles  of  pipe 
line,  installed  by  the  American  District  Steam  Company.  This 
gives  an  idea  of  the  size  of  the  company's  plant,  which  is  essential 
in  considering  franchise  terms.  The  new  street  railway  franchise 
provides  that  within  eighteen  months  there  shall  be  at  least  2^  2 
miles  of  new  track,  and  that  after  Sept.  i,  twenty-four  tickets 
shall  be  sold  for  $1,  and  that  school  children  shall  be  sold  twenty- 


Meetingf  of  the  Illinois  State  Electric  Association 


The  executive  connnittee  of  the  Illinois  State  Electric  Asso- 
ciation, consisting  of  William  B.  McKinley,  J.  H.  Baker,  R.  L. 
Allen,  W.  E.  McCullough  and  J.  F.  Porter,  with  the  officers,  J.  D. 
Gerlach,  president ;  E.  B.  Hillman,  vice-president ;  H.  E.  Chubbuck, 
secretary,  and  D.  Davis,  treasurer,  have  authorized  a  change  in  the 
date  of  the  next  annual  meeting  of  the  above  association,  which  will 
be  held  at  Rock  Island,  from  the  27th  of  November  to  the  24th  and 
25th  of  September. 

Secretary  H.  E.  Chubbuck  announces  that  after  consultation  with 
Messrs.  Davis  and  Sharpe,  who  represent  the  electric  interests  of 
Rock  Island  and  Moline,  the  following  programme  has  been  out- 
lined for  the  meeting: 

Sept.  24,  10.00  A.  M.  to  12.30  P.  M. — Morning  session. 
12.30  P.  M.  to  2.00  P.  M. — Lunch. 
"        2.00  P.  M.  to  3.00  P.  M. — Afternoon  session. 
3.15  P.  M.  to  6.30  P.  M.— Boat  ride  on  Rapids. 
6.30  P.  M.  to  8.00  P.  M.— Supper. 

8.00  P.  M.  to    .—Rock  Island  Club. 

Sept.  25,   9.00  A.  M.  to  12.00  M.    — Papers,  etc.  Election  of  officers. 
12.00  M.  to  i.oo  P.  M.      — Lunch. 
LIS  P-  M.  to  6.00  P.  M.— Visit  to  the  Arsenal,  People's 

Power  Company  and  street 
railway  plants,  also  a  trol- 
ley ride  to  different  Moline 
factories,  etc. 

"        7.00  P.  M.  to    . — Black  Hawk  to  banquet  and  ad- 

journ. 

The  membership  in  the  association  has  now  reached  eighty-two, 
and  as  many  companies  will  be  represented  at  the  convention  by  at 
least  two  representatives,  it  is  thought  that  there  will  be  fully  one 
hundred  delegates  at  the  meeting.  The  headquarters  will  be  at  the 
Harper  House,  Rock  Island.  The  meetings  of  the  association 
have  always  been  well  attended,  and  a  most  successful  conventioa 
is  anticipated. 



Washington  Traction  &  Electric  Properties 


The  following  table  of  the  operation  for  the  year  ending  Dec. 
31,  1900,  of  the  properties  of  the  Washington  Traction  &  Electric 
Company  has  been  made  up  for  the  companies  available  from  the 
statements  filed  with  Congress,  that  for  1898  from  reports  in  Ameri- 
tan  Street  Railway  Investments.  Owing  to  the  classification  adopted 
in  the  Congressional  reports,  it  is  somewhat  difficult  to  apportion 
the  figures  in  the  several  columns  given  in  the  1900  report,  and  in 
all  instances  it  was  not  possible  to  determine  the  proper 
location    of    each    account.     In    several    cases    the  amount 


NAME  OF  COMPANY. 

For  the  Year  Ending  December  31,  1898. 

For  the  Year  Ending  December  31,  1900. 

Miles. 

Gro^s 
Receipts. 

Operating 
Expenses 
Including 
Taxes. 

Earnings 
from 
Opera- 
tion. 

Interest 

on 
Funded 
Debt. 

Surplus. 

Miles. 

Gross 
Receipts. 

Operating 
Expenses 
Including 
Taxes. 

Earnings 
from 
Opera- 
tion. 

Interest 

on 
Funded 
Debt. 

Surplus. 

Anacostia  &  Potomac  River  Ry.  Co... 

I. 5.4 

II.  0 

$33,74.3 
55,935 

27,984 
171,397 

24,225 
836,819 

$31,8.50 
c  47,.5C5 

26',675 
80,007 
21,826 
653,614 

$893 
8,370 

a  $420 

$473 
8,370 

27,8 
11.9 
«1.3 
31.8 
13.9 

8.8 
22.7 

7.6 
13.6 
10.1 

2.9 

152.4 

$197,195 
54,220 
(?  16,172 
235,928 
217,905 
31.722 
797,833 

$158,471 
55,234 
e  20,729 
197,342 
109,583 
38,700 
431,982 

$38,724 
1,014 
i'4,.557 
38,586 
108,.3a2 
(2' 7,0.38 
365,851 

$56,315 
19,152 
£-531 
92,123 
55,243 
4,144 
122,017 

(!'$I7,591 
a' 20,166 
d  e  5,088 
d  53,537 
53,079 
1^11,182 
243,234 

City  &  Suburban  Ry.  Co   .. 

Georgetown  &  Tenalleytown  Ry.  Co  

Metropolitan  R.R  

Washington  &  Glen  Echo  R.R.  Co  

19.5 
i5.6 
9  5 

22.0 

la.o 

10.0 

1,309 
91  ,.390 
2,399 
183,205 

*  75,000 
37,380 
6  3.55 
74,930 

d  73,691 
54,004 
i/ 3,9.56 
108,275 

Washington  &  Great  Falls  Hectric  Ry.  Co.. 

Washington  &  Rockvilte  Ry,  Co  

Washington,  Woodside  &  Forest  Glen  Ry 

40,903 

21,297 

19,606 

*  24,000 

a' 4,394 

^  78,662 

60,392 

18,270 

4,746 

13,524 

/  

Total  

105.0 

$1,190,006 

$882,834 

$307,172 

$218,081 

$89,081 

$1,629,637 

$1,072,493 

$557,144 

$354,871 

,1202,273 

a  The  report  for  the  previous  year  shows  interest  payment  $20,621,  and  deficit  for  the  year  of  $13,621. 
e  For  the  year  ending  Dec.  31,  1899,  no  report  for  1900  filed  in  the  Second  Session,  56th  Congress. 


b  Estimated.  c  Including  taxes  and  interest.  d  Deficit. 

/Maryland  corpor.itions  and  no  report  filed  with  Congress. 


four  tickets,  good  between  the  hours  of  8  A.  M.  and  5  P.  M.  on 
school  days,  at  3  cents  each.  Royal  H.  Holbrook,  formerly  chief 
engineer  of  the  Cedar  Rapids  &  Marion  City  Railway,  is  the  new 
superintendent.  He  took  charge  April  i,  and  is  rapidly  bringing  the 
Ottumwa  property  up  to  the  high  state  of  commercial  efficiency 
which  he  kept  at  the  Cedar  Rapids  plant.  Mr.  Holbrook's  face  is 
a  familiar  one  at  street  railway  conventions  and  at  many  of  the 
power  houses  between  Buffalo  and  the  Pacific  Coast,  where  he 
has  been  a  welcome  visitor  as  a  man  full  of  good  ideas  in  me- 
chanical and  electrical  engineering. 


charged  to  interest  does  not  correspond  with  the  amount 
calculated  from  the  bonded  indebtedness  outstanding.  The 
interest  due  on  all  the  bonds  of  the  companies  men- 
tioned above,  as  calculated  from  the  reports  in  American  Street 
Raihvay  Investments  of  bonds  outstanding,  would  amount  for  the 
year  1900  to  a  little  less  than  $450,000  annually,  against  vvhich, 
of  course,  should  be  credited  the  earnings  from  operation  of  the 
Washington  &  Glen  Echo,  the  Washington  &  Rockville  and  tiie 
Washington,  Woodside  &  Forest  Glen  Railway  &  Power  Com- 
panies. 
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The  Modem  Convertible  Car 


A  great  deal  of  interest  has  been  shown  by  railway  officials  re- 
cently regarding  the  subject  of  convertible  cars.  For  years  car 
designers  have  been  striving  to  perfect  a  practical  type  of  car 
which  was  suitable  for  both  winter  and  summer  service,  and  a  con- 
siderable amount  of  space  in  this  paper  has  been  devoted  to  them. 
A  successful  car  of  this  type,  one  that  will  meet  the  requirements 
and  at  the  same  time  be  handsome  in  appearance,  symmetrical,  and 


Railway  Company  has  ordered  120  of  these  cars,  the  Birmingham 
Railway,  Light  &  Power  Company,  20;  the  St.  Louis,  Belleville  & 
Suburban  Railway  Company,  40 ;  the  latter  order  calling  for  40-ft. 
cars.  Syracuse  and  Schenectady  have  recently  been  furnished  with 
this  type  of  car,  and  from  the  amount  of  work  on  hand  the  St. 
Louis  Car  Company  expects  to  turn  out  in  the  neighborhood  of  800 
to  1000  within  the  next  year.  They  are  built  in  various  designs 
from  20  ft.  up  to  65  ft. 

The  accompanying  engraving  shows  another  product  of  the  St. 


TRAIN  OF  CARS  DESTINED  FOR  BOSTON  ELEVATED  RAILWAY- 


show  results  that  are  satisfactory,  will  therefore  prove  an  important 
factor  in  the  field  of  electric  railway  car  construction. 

There  has  been  much  published  lately  describing  various  con- 
vertible and  semi-convertible  cars  which  dif¥er  radically  from 
former  ideas  of  this  class.  They  are  mainly  of  three  types,  viz. : 
first,  cars  built  with  large  side  windows,  having  sash  that  lower 
in  a  pocket  under  the  arm-rail.  The  pocket  extends  to  the  bottom 
of  the  channel  steel  side  sill,  which  permits  the  use  of  an  8-in.  lower 
arm-rail  than  where  the  ordinary  wooden  sill  is  used.  The  second 
type  of  car  is  provided  with  large  side  sash,  which  ar&  removed 
from  the  car  for  summer  service.  The  third  type  is  a  car  with  sash 
arranged  to  raise,  and  slanting  pockets  provided  in  the  ceiling  of 
the  car  overhead.  The  sash  are  stored  in  a  manner  similar  to  that 
used  for  the  front  window  in  a  hansom  cab. 

The  St.  Louis  Car  Company,  of  St.  Louis,  Mo.,  has  been  most 
successful  in  the  development  of  the  first  type  of  convertible  car, 
mentioned  above.  Having  come  to  the  decision  that  a  car  which 
could  be  instantly  changed  from  closed  to  open  and  vice  versa  while 
on  the  road  was  more  desirable  than  one  where  a  return  to  the  car 
house  is  necessitated  for  the  change  or  the  symmetry  of  the  ceil- 
ing affected  by  the  introduction  of  pockets  to  hold  the  sash.  The 
St.  Louis  Car  Company's  patent  convertible  car,  with  steel-channel 
bottom,  is  one  of  the  most  perfect,  substantial,  noiseless  and  long- 
lived  cars  of  this  type.  It  is  built  under  patents  obtained  by  J.  H. 
Robertson  when  he  was  with  the  Third  Avenue  Railway,  of  New 
York  City,  and  that  company  was  the  first  to  purchase  100  of  these 
cars.  In  these  cars  all  the  features  of  a  convertible  car  were  em- 
bodied, but  since  the  original  cars  were  first  put  into  service,  by 
experimenting  so  as  to  better  suit  the  requirements,  they  have  been 
considerably  improved.  In  this  advanced  type  of  car,  steel  8-in. 
channels  are  used  for  side  sills,  a  space  between  the  two  channels 
providing  for  the  drop  of  the  sash  flush  with  the  arm-rail,  and  a 
conveniently  arranged  flap  closing  up  the  opening  when  sash  are 
dropped  or  raised.  Should  any  refuse  be  thrown  into  the  pockets 
in  any  way  it  will  fall  through  and  not  accumulate  as  in  other 
types  of  cars.  The  arm-rail  is  about  4  ins.  above  the  seat  cushion, 
:and  when  the  windows  are  opened  all  the  space  above  this  point 
and  the  ceiling  is  open  for  circulation  of  air. 

These  cars  have  been  adopted  by  many  large  city  lines.  Many 
convertible  and  semi-convertible  cars  which  look  all  right  on 
paper  have  been  found  to  be  quite  impractical  for  anything  but 
rural  service,  the  requirements  of  continual  urban  and  interurban 
running  being  beyond  their  limitations.  The  fact  that  this  type  of 
convertible  car  has  been  largely  adopted  in  Germany,  and  that  the 
English  Government,  as  well  as  its  colonies,  are  very  much  inter- 
ested and  are  giving  it  a  thorough  trial,  is  a  guarantee  that  it  has 
proved  its  merits  both  at  home  and  abroad.  In  addition  to  the  con- 
vertible feature,  this  car  also  has  claimed  for  it  great  strength  and 
durability  and  a  minimum  cost  of  maintenance.    The  Chicago  City 


Louis  factory.  The  company  is  supplying  a  large  number  of  cars 
for  the  Boston  Elevated  Railway  Company,  a  description  of  which 
was  given  in  these  pages  last  week,  and  forty-five  of  them  have  re- 
cently been  shipped  in  the  manner  illustrated. 

 ♦♦♦  — 

For  a  Consolidation  of  Central  New  York  Roads 


Several  months  ago  attention  was  called  to  the  number  of 
roads  in  Central  New  York  controlled  by  Messrs.  Power  and 
Colvin  and  their  associates,  and  now  it  is  said  that  arrangements 
have  practically  been  completed  for  a  consolidation  of  these  sys- 
tems. In  fact,  arrangements  are  said  to  have  been  so  far  perfected 
that  the  number  of  directors  for  the  new  company  to  control  the 
various  independent  systems  has  been  decided  upon,  and  that  the 
incorporation  of  the  new  company  is  about  the  only  step  that  is 
required  to  perfect  the  consolidation.  The  consolidation  will  in- 
clude six  companies — Stillwater  &  Mechanics  Street  Railroad 
Company,  Glens  Falls,  Sandy  Hill  &  Fort  Edward  Street  Rail- 
road Company,  Greenwich  &  Schuylerville  Electric  Railroad 
Company,  Warren  County  Railway,  Saratoga  Traction  Company, 
and  the  Saratoga  Northern  Railway — and  the  new  company  is  to 
be  known  as  the  Hudson  Valley  Railroad  Company.  The  re- 
ported capitalization  of  the  new  company  is  $26,000,000. 



Increase  in   Jurisdiction  of  Railroad  Commissioners  in 
Connecticut 


The  new  law  placing  the  electric  street  railways  of  Connecticut 
under  the  supervision  of  the  Board  of  Railroad  Commissioners 
has  become  operative,  and  the  duties  and  responsibilities  of  the 
board  have  consequently  been  largely  iricreased.  The  legislation 
is  partly  the  result  of  the  trolley  catastrophe  at  Peck's  Mill,  by 
which  twenty-nine  persons  were  instantly  killed,  and  which,  in  a 
large  measure,  grew  out  of  the  premature  opening  of  the  Shelton 
Street  Railway.  The  Commissioners  now  have  exclusive  jurisdic- 
tion and  direction  over  the  method  of  construction  of  street  rail- 
ways, and  authority  to  designate  the  kind  and  quality  of  track  and 
materials,  and  the  method  of  applying  the  motive  power.  No 
trolley  system  can  be  opened  to  public  travel  until  the  Commis- 
sioners formally  certify  that  it  is  in  suitable  and  safe  condition. 
They  are  required  to  inspect  every  trolley  line  periodically,  and 
to  recommend  from  time  to  time  to  its  managers  the  adoption  of 
such  measures  as  the  dictates  of  public  safety  and  welfare  suggest. 
They  are  authorized  to  employ  an  electrkal  engineer  and  as  many 
experts  as  may  seem  desirable.  Any  railway  company  that  feels 
aggrieved  at  any  ruling  of  the  Commissioners  is  authorized  to 
appeal  to  the  Superior  Court. 
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London  Letter 


[From  Our  Regular  Correspondent] 

No  sooner  have  the  London  streets  begun  to  assume  a  normal 
aspect  after  the  completion  of  the  enormous  amount  of  under- 
ground work  which  was  done  last  winter  than  new  arrangements 
are  being  completed  for  a  wholesale  upheaval  of  the  streets  again 
this  year.  Last  year  the  whole  of  the  Victoria  embankment  was 
open  from  end  to  end  and  traffic  completely  blocked,  and  it  is 
now  stated  that  it  is  again  to  be  opened  for  the  new  River  Com- 
pany. It  is  also  stated  that  the  postoffice  authorities,  who  are 
still  working  on  their  telephone  system,  are  going  to  tear  up 
Shaftesbury  Avenue,  Rosebery  Avenue,  and,  most  important  of 
all,  Queen  Victoria  Street,  from  Blackfriar's  Bridge  to  the  Man- 
sion House.  In  addition  to  this,  the  County  of  London  and 
Brush  Provincial  Electric  Lighting  Company,  the  London  Elec- 
tric Supply  Corporation,  the  Metropolitan  Electric  Supply  Com- 
pany and  others  intend  to  tear  up  Holborn,  Holborn  Viaduct, 
Blackfriar's  Road,  Trafalgar  Square,  The  Strand,  Northumber- 
land Avenue  and  other  important  avenues  of  communication. 
This  does  not  represent  the  complete  list,  but  it  will  show  how  the 
citizens  of  London  will  again  have  to  suffer  from  this  form 
of  street  obstruction  and  what  a  boon  to  London  it  would  have 
been  had  the  main  thoroughfares  been  equipped  years  ago 
throughout  with  a  large  underground  tunnel  such  as  does  exist 
under  a  number  of  the  streets  in  the  city,  and  which  it  is  interest- 
ing to  note  is  always  put  down  under  any  new  thoroughfare  which 
may  be  built. 

At  a  meeting  of  the  Colchester  Town  Council  the  tramways 
committee  recommended  that  the  Town  Council  should  approach 
the  Board  of  Trade  with  reference  to  the  proposed  adoption  of  a 
system  of  cars  propelled  on  the  electric  trolley  system,  but  with- 
out the  expense  of  tram  lines,  which,  in  other  words,  would  mean 
a  system  of  electrical  omnibuses.  The  report  was  adopted,  and 
it  will  be  interesting  to  find  out  what  the  Board  of  Trade  has  to 
say  regarding  the  matter. 

When  it  was  announced  in  a  public  meeting  of  the  stockholders 
of  the  District  Underground  Railway  that  the  control  of  the  com- 
pany had  been  secured  by  Mr.  Yerkes  it  was  imagined  that  an 
early  solution  of  the  whole  problem  of  the  electrification  of  the 
old  underground  system  in  London  would  be  promptly  forth- 
coming. Weeks  and  months  have,  however,  passed  by,  and  to  all 
intents  and  purposes  we  are  no  nearer  a  solution  of  the  difficulty 
than  a  year  ago.  The  whole  trouble  seems  to  be  from  the  fact 
that  the  Inner  Circle  of  the  Underground  Railways  is  controlled 
by  two  separate  companies,  which,  while  they  operate  together, 
have  separate  capital  and  entirely  separate  management.  When 
Mr.  Yerkes  secured  the  control  of  the  District  Company  i)e  did 
not  secure  control  of  the  Metropolitan  Company,  and,  as  these 
two  companies  are  entirely  at  variance  as  to  the  proper  way  to 
equip  the  underground  system,  as  they  generally  are  on  other 
important  problems,  there  appears  to  be  a  deadlock  against  prog- 
ress being  made.  The  two  companies  have  now  taken  their 
troubles  to  a  committee  of  Parliament,  who  in  turn  have  taken 
counsel  with  the  Board  of  Trade,  and  the  result  now  is  that  the 
preamble  of  the  bill  of  the  District  Railway  Company  for  elec- 
trification of  its  system  and  powers  to  build  a  large  £400,000 
power  house  has  been  passed  with  the  stipulation,  however,  that 
within  two  months  the  two  companies  must  have  agreed  upon  the 
electrical  system  for  the  working  o"f  the  Inner  Circle  and  the  city 
lines  and  extensions.  The  Board  of  Trade  is  thereupon  to  appoint 
an  arbitrating  board  to  take  evidence  upon  the  two  systems  (it 
should  already  have  been  said  that  the  Metropolitan  Company, 
being  still  in  favor  of  the  Ganz  system  and  the  District  Company 
naturally  in  favor  of  some  system  with  which  the  Americans  have 
had  experience),  and  will  then  have  the  responsibility  of  de- 
termining which  system  is  to  be  adopted.  It  will  thus  bo  seen 
that  the  position  is  one  of  no  simplicity,  and  the  final  result  will 
certainly  have  been  attained  after  an  immense  amount  of  labor 
and  thought  and  the  solution  of  an  intricate  problem  which  one 
would  never  have  conceived  possible  a  year  or  two  ago.  The  fight 
has  been  a  long  and  keen  one  from  beginning  to  end,  and  it  will 
be  a  matter  of  great  interest  to  know  what  the  position  of  the 
Board  of  Trade  will  be.  Meanwhile  Londoners  are  patiently  wait- 
ing for  the  solution  of  the  problem,  and  they  are  undoubtedly 
willing  to  give  increased  patronage  to  this  old  road  when  equipped 
in  a  manner  insuring  modern  comfort. 

The  two  cities  of  Manchester  and  Salford  are  still  in  the  throes 
of  a  deadlock  as  to  the  joint  use  of  their  systems  of  electrical 
tramways,  which  both  cities  are  putting  down.  For  years  past 
the  Manchester  Tramways  and  Carriage  Company  operated  the 
tramcars  both  in  Manchester  and  Salford,  and  recently  when  this 
contract  expired  both  of  the  corporations  took  possession  of 


their  own  system  of  tramways  and  operated  at  first  with  amicable 
arrangements,  the  Salford  cars  being  allowed  to  cross  the  river 
and  make  their  turn  by  way  of  Deansgate  and  back  into  Salford. 
When  the  two  cities  began  to  develop  their  systems,  however,  it 
was  expected  that  through  cars  would  be  run  between  Salford 
and  Manchester,  as  they  were  naturally  doing  in  other  cities,  treat- 
ing the  two  cities  of  Salford  and  Manchester  as  if  they  were  only 
one,  which,  to  the  ordinary  stranger  who  visits  Manchester,  would 
appear  a  most  sensible  way  to  conduct  tramway  matters,  it  being 
a  matter  of  difficulty  to  know  when  one  is  in  Mancnester  and 
when  in  Salford,  so  closely  are  the  two  cities  situated.  Later  on, 
however,  difficulties  arose,  and  now  no  Salford  car  goes  into  any 
portion  of  Manchester,  nor  does  any  Manchester  car  touch  Sal- 
ford. The  inconvenience  is  not  really  a  great  one,  as  the  two 
lines  of  cars  are  only  separated  by  100  yds.  or  so,  and  through 
cars  have  never  been  used.  The  inconvenience  is  not  felt,  how- 
ever, simply  because  the  citizens  have  never  had  the  privilege  of 
through  cars,  but  to  anyone  visiting  the  two  cities  it  must  be 
apparent  that  an  amicable  working  arrangement  between  the  two 
cities  would  be  most  beneficial.  The  difficulty  between  the  two 
corporations  is  naturally  a  financial  one,  the  Salford  Corporation 
claiming  that  the  Manchester  Corporation  desires  altogether  too 
much  for  the  privilege  of  running  Salford  cars  in  Manchester. 
The  differences  between  the  two  corporations  would  take  too  long 
to  explain,  and  one  would  have  to  give  details  of  almost  every 
meeting  of  the  committees  which  have  been  held.  Suffice  it  to 
say,  however,  that  the  tramways  committees  of  both  cities  - are 
making  earnest  efforts  to  come  to  some  arrangement,  and  it  is  to 
be  hoped  that  ere  long  some  amicable  solution  will  be  arrived  at. 
Meantime  both  corporations  are  proceeding  as  rapidly  as  possible 
with  the  electrical  equipment,  Manchester  having  three  sections 
already  complete  and  in  operation,  although  Salford  has  not  as  yet 
been  able  to  inaugurate  any  of  its  electrical  system. 

A  committee  of  the  House  of  Commons  is  still  considering 
evidence  which  is  being  called  on  behalf  of  the  promoters  of  the 
Manchester  and  Liverpool  Electric  Express  Railway  bill,  which  is 
the  bill  that  proposed  to  join  the  cities  of  Manchester  and  Liver- 
pool by  the  overhead  mono-rail  system.  Most  of  the  experts  in 
the  country  in  railway  construction  have  been  called,  and  some 
of  the  most  important  opposition  to  the  scheme,  including  even 
that  of  the  city  of  Salford,  has  been  withdrawn,  so  that  it  looks  as 
if  the  bill  has  a  better  chance  of  passing  this  year  than  it  had 
during  last  session,  when  it  was  thrown  out. 

The  Nottingham  Tramways  Committee  has  just  received  from 
the  Electric  Railway  &  Tramway  Carriage  Works,  of  Preston,  a 
new  electric  road  sweeper, which,  as  it  contains  a  water  tank,  can  be 
used  for  either  sweeping  the  track  or  sprinkling  it.  It  can  be 
driven  or  controlled  from  either  end,  as  the  driving  gear,  gear  for 
raising  or  lowering  the  brushes,  the  water  valve,  brakes,  etc.,  are 
all  duplicated. 

The  award  of  the  arbitrator  (Sir  Frederick  Bramwell),  ap- 
pointed by  the  Board  of  Trade  in  regard  to  the  purchase  of  the 
Portsmouth  tramway  undertaking  from  the  Provincial  Tramways 
Company  by  the  Portsmouth  Corporation,  was  made  known  re- 
cently. The  Corporation  has  already  paid  £10,000  for  the  horses 
and.  cars,  and  is  now  ordered  to  pay  the  company  £185,633  for 
the  lines,  in  addition  to  the  costs  of  the  arbitration.  The  amount 
originally  offered  was  £150,000,  while  the  company  claimed  £280,- 
000.  The  Corporation  is  now  engaged  in  relaying  and  extending 
the  lines  for  electric  traction,  and  the  total  cost  of  the  purchase 
and  conversion  will,  it  is  estimated,  exceed  £600,000.  The  new 
electric  cars  will,  it  is  hoped,  be  running  by  the  autumn. 

It  seems  only  a  few  weeks  since  we  recorded  the  opening  of  the 
electrical  services  of  the  London  United  Tramways,  Ltd., 
although  the  completion  of  their  first  section  of  electric  tramways 
took  place  months  ago.  On  completion  they  were  delayed  by 
their  dispute  with  the  authorities  of  the  Kew  Observatory,  but 
since  opening  their  tracks  a  few  weeks  ago  they  have  already 
done  an  enormous  business,  the  electric  tramways  having  become 
deservedly  popular.  The  company  has  now  cars  running  over 
about  16  miles  of  road,  from  Shepherd's  Bush  to  Southall,  to 
Kew  Bridge,  to  Hammersmith  Broadway  and  to  Hounslow.  The 
opening  ceremony  of  an  extension  of  their  line  from  Acton  to 
Ealing  has  recently  been  celebrated,  when  the  occasion  was  made 
for  the  opening  ceremony  of  the  whole  system.  Many  visitors 
were  invited  for  the  occasion,  and  were  received  by  the  chairman 
of  the  company,  G.  White,  who  was  accompanied  by  Messrs. 
Everard  and  H.  C.  Godfrey,  directors,  and  J.  Clifton  Robinson, 
managing  director  and  engineer,  to  whose  indomitable  energy 
the  whole  success  of  the  railroad  is  largely  due.  The  visitors 
were  conducted  to  cars  at  Shepherd's  Bush,  and  the  route  taktn 
was  through  Acton  to  Ealing,  where  the  main  thoroughfares  were 
all  decorated.  The  chief  guest  of  the  occasion  was  the  Right  Hon. 
A.  J.  Balfour,  who  at  the  luncheon  submitted  the  toast  of  success 
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to  the  London  United  Electric  Tramways.  In  the  course  of  his 
speech  he  stated  that  the  question  of  congestion  in  the  centers  of 
great  populous  areas  might  always  be  stated  in  terms  of  time  and 
cost.  There  would  be  no  congestion  if  we  could  all  move  at  no 
expense  with  an  indefinite  speed  from  the  outskirts  to  the  center 
of  London.  He  is  a  great  believer  in  the  providing  of  facilities  for 
reaching  the  suburbs  of  the  city  from  the  great  working  portions 
of  the  metropolis,  and  he  considered  that  the  system  of  the  Lon- 
don United  Electric  Tramways  was  no  small  contribution  to  the 
civilization  and  happiness  of  mankind.  The  chairman  of  the  com- 
pany referred  to  the  progress  which  the  company  had  made  and  to 
the  tremendous  opposition  which  they  had  met  with,  and  stated 
that  now  at  the  end  of  five  years  they  had  40  miles  of  route 
authorized,  and  he  hoped  in  the  near  future  they  would  have 
authority  for  an  extension  of  other  54  miles.  They  are  now 
carrying  passengers  at  the  rate  of  32,000,000  a  year  on  the  8  miles 
that  have  been  already  opened,  and  on  the  16  miles  which  they 
are  now  inaugurating  they  expect  to  carry  52,000,000  per  annum, 
and  when  they  have  50  miles  opened  they  have  no  doubt  but  what 
they  will  carry  150,000,000  passengers  per  year.  He  also  made  the 
interesting  statement  that  the  fares  did  not  amount  on  the  average 
to  Yi  d.  per  mile,  and  that  they  were  carrying  workingmen  in  large 
numbers  at  J4  d.  per  mile. 

It  is  interesting  to  note  that  all  the  cars  which  are  now  operated 
on  the  new  extension  of  the  London  United  Electric  Tramways 
Company  from  Shepherd's  Bush  to  Ealing  are  equipped  with 
McGuire  trucks,  supplied  by  the  McGuire  Manufacturing  Com- 
pany, of  which  Frank  Buxton  is  the  manager  in  this  country. 
This  is  about  the  first  application  of  McGuire  trucks  in  England, 
and  doubtless  they  will  be  watched  with  a  good  deal  of  interest 
by  tramway  engineers  who  are  interested  to  procure  the  best  form 
of  truck  for  electrical  tramways.  We  understand  that  the  Euro- 
pean McGuire  Manufacturing  Company  have  orders  for  numbers 
of  trucks  to  be  used  on  several  roads,  and  also  for  some  special 
work  on  the  Central  London  Railway,  but  as  this  is  the  first  appli- 
cation of  them  in  England  they  will  doubtless  be  watched  with 
more  than  ordinary  interest. 

D.  Bruce  Peebles  &  Company  have  just  secured  the  order  from 
the  Corporation  of  Nelson,  Scotland,  for  two  200-kw  traction  and 
lighting  sets.  This  enterprising  firm,  on  the  occasion  of  the  re- 
cent meeting  of  the  Municipal  Electrical  Engineers  in  Glasgow, 
invited  them  to  visit  their  works,  which  are  situated  in  Leith. 
The  works  have  been  built  upon  the  old  Peebles  estate,  and,  after 
an  interesting  inspection  of  their  extensive  factories,  which  they 
are  rapidly  increasing  to  accommodate  a  large  amount  of  work 
which  they  are  getting,  the  whole  party  adjourned  to  the  lawn  of 
the  old  Peebles  mansion,  where  marquees  had  been  erected  for 
the  proper  entertainment  of  the  guests.  An  elaborate  luncheon 
was  provided,  and  several  pipers  belonging  to  a  Highland  regi- 
ment were  also  in  attendance  to  give  proper  effect  to  the  enter- 
tainment by  a  Scottish  company  to  the  visitors,  most  of  whom 
were  naturally  composed  of  Englishmen.  Needless  to  say, 
Messrs.  Peebles,  Portheim  and  Pickstone,  the  "three  P's"  of  the 
company,  were  in  attendance,  and  did  everything  to  secure  the 
happiness  and  comfort  of  the  visitors. 

On  visiting  Manchester  and  approaching  the  suburbs  of  the 
city  where  Traflord  Park  is  situated,  from  long  distances  can  be 
seen  looming  up  the  enormous  buildings  which  the  British  West- 
inghouse  Electric  &  Manufacturing  Company  are  erecting  there 
at  an  expense  of  considerably  over  a  million  pounds.  The  work 
is  now  being  rapidly  pushed  on,  and  is  now  in  the  hands  of  Jarnes 
Stewart,  who,  while  of  Scotch  extraction,  has'  got  American 
methods.  He  is  using  all  his  abilities  to  push  the  work  to  com- 
pletion. About  2600  men  are  engaged  on  the  work,  and  every 
device  for  the  saving  of  labor  has  been  adopted.  Needless  to  say, 
the  building  is  entirely  of  steel  with  brick  walls,  and  the  whole  of 
the  steel  work  has  been  supplied  by  Dorman  &  Long,  of  Mid- 
dlesborough,  who  had  the  contract  for  the  whole  of  the  steel 
work.  The  British  Electric  Car  Company  is  also  building  a  com- 
prehensive factory  in  TrafTord  Park,  and,  as  W.  T.  Glover  &  Com- 
pany, Ltd.,  manufacturers  of  electric  cables  and  wires,  and  the 
Lancashire  Dynamo  &  Motor  Company  also  occupy  sites  in  Traf- 
ford  Park,  quite  an  electrical  center  is  springing  up  there.  To 
provide  houses  for  the  workingmen  has  also  had  the  careful  con- 
sideration of  the  authorities,  and  a  large  village  has  already  sprung 
up,  composed  of  complete  little  cottages  of  four  or  five  rooms 
each,  each  house  being  lighted  by  electricity  and  the  streets  being 
also  illuminated  by  current  from  the  TraiYord  Park  Power  Com- 
pany. Taken  altogether,  in  the  course  of  another  year  the  site  of 
Trafford  Park  will  become  one  of  great  interest  to  electrical  en- 
gineers in  general.  It  is  of  inerest  also  to  note  that  the  Lord 
Mayor  of  London,  accompanied  by  other  dignitaries,  is  soon  to 
visit  TrafTord  Park,  and  will  on  that  occasion  lay  the  corner- 
stone of  the  works  of  the  British  Westinghouse  Company. 


Maskell  E.  Curwen,  London  manager  of  the  J.  G.  Brill  Com- 
pany, has  just  been  awarded  a  contract  for  the  rolling  stock  of 
the  Kalgoorlie  Electric  Tramways  in  Western  Australia.  The 
contract  comprises  single-deck  closed  car  bodies,  mounted  on 
Brill  solid  forged  frame  No.  21-E.  trucks,  and  several  very  long 
closed  car  bodies,  mounted  on  Brill  high-speed  No.  27  trucks. 

While  the  London  United  Electric  Tramway  Company  has 
been  busy  in  the  western  suburbs  of  London  the  East  Ham 
authorities  have  inaugurated  the  first  municipal  electric  tramway 
within  the  area  of  Greater  London.  Though  this  system  is  yet 
quite  a  small  one,  it  has  one  feature  of  importance,  and  that  is  the 
fact  that  everything  is  of  British  manufacture.  The  dynamos  are 
made  by  the  English  Electric  Manufacturing  Company,  of  Pres- 
ton, and  the  cars  have  been  made  by  the  Electric  Railway  &  Tram- 
way Carriage  Works,  of  Preston,  all  being  supplied  by  Dick,  Kerr 
&  Company,  of  London,  The  engines  have  been  built  by  Mus- 
grave  &  Sons,  of  Bolton,  and  the  boilers  by  the  Babcock  &  Wil- 
cox Company,  of  London.  The  cars  are  equipped  with  the 
Bellamy  reversed  staircase,  which  presents  a  handsome  appear- 
ance, and  great  care  has  also  been  exercised  as  to  the  selection  of 
the  poles  for  the  carrying  of  the  overhead  trolley  wires,  which 
have  also  been  designed  to  carry  arc  lamps  for  the  illumination  of 
the  streets. 

The  central  station  for  the  South  Lancashire  Tramways  is  to 
be  built  at  Atherton,  which  will  furnish  current  for  the  whole 
system,  aggregating  133  miles.  When  completed  the  system  will 
form  a  network  of  electric  tramways  connecting  with  Wigan, 
Manchester,  Liverpool,  Bolton,  Warrington,  etc.,  and  Atherton 
will  be  very  central.  The  construction  will  be  carried  out  by  the 
British  Insulated  Wire  Company,  of  Preston. 

The  Glasgow  Corporation  Tramways  Committee  has  now  sub- 
mitted its  annual  report,  and  the  following  figures  may  be  found 
interesting: 

The  result  of  the  year's  working  shows  that  the  revenue 
amounted  to  £489,469  8s.  7d.,  and  the  .working  expenses  to  £371,- 
705  7s.  id.,  thus  leaving  a  gross  balance  of  £117,764  is.  6d.  The 
revenue  of  the  previous  year  was  £469,965  los.  iid:,  and  the  work- 
ing expenses  £344,721  lis.  3d.,  leaving  a  gross  balance  of  £125,243 
igs.  8d.  This  year's  gross  balance  has  been  applied  as  follows: 
Rent  of  Govan  and  Ibrox  tramways,  £5,057  14s.  7d, ;  interest  on 
capital,  £38,979;  sinking  fund,  £19,470  13s.  4d. ;  depreciation  writ- 
ten off  capital,  £29,758  i6s.  7d. ;  and  payment  to  common  good, 
£12,500;  a  total  of  £105,766  4s.  6d.,  leaving  a  net  balai'ce  of 
£11,907  17s.,  which  has  been  transferred  to  the  general  reserve 
fund.  From  this  statement  it  will  be  seen  that  the  gross  balance 
for  the  past  year  is  £7,479  i8s.  2d.  less  than  for  the  preceding 
year,  although  the  revenue  shows  an  increase  of  £19.503  17s.  8d.- 
This  reduced  balance  is  chiefly  brought  about  through  the  in- 
creased price  of  provender  throughout  the  whole  year,  and  the  in- 
creased sum  which  has  been  paid  in  local  and  imperial  taxes.  The 
net  balance  shows  a  decrease  of  £34,570  15s.,  as  compared  with 
last  year.  This  is  due  to  the  increased  interest  and  sinking  fund 
on  the  large  amount  borrowed  for  the  conversion  of  the  system 
from  horse  to  electric  traction,  and  which  was,  until  within  the 
last  few  weeks  of  the  financial  year,  entirely  unproductive.  The 
traffic  receipts  from  horse  traction  were  £404,614  13s.  3d.,  and 
other  receipts  £4,462  los.  id. — a  total  of  £409,077  3s.  4d, ;  the 
traffic  receipts  from  electric  traction  were  £80,258  4s.  7d.,  and 
other  receipts  £134  os.  8d.— a  total  of  £30,392  5s.  3d.;  making  the 
whole  revenue  from  traffic  receipts  £484,872  17s.  lod.,  and  from 
other  receipts  £4,596  los.  gd. — a  grand  total  of  £489,469  8s.  7d. 
The  working  expenses  were:  Horse  traction,  £335,282  2s.  8d. ; 
and  electric  traction,  £36,423  4s.  Sd. — total,  £371,705  7s.  id,  leav- 
ing, as  already  stated,  a  balance  of  £117,764  is.  6d.  The  amount 
of  the  capital  account  on  June  i,  1900,  as  reduced  by  depreciation, 
was  £937,033  5s,  9d.  The  additional  capital  expenditure  during 
the  year  to  May  31,  1901,  amounting  in  all  to  £886,659  i8s.  iid., 
was  principally  in  connection  with  the  conversion  of  the  system 
from  horse  to  electric  traction,  and  for  the  construction  of  addi- 
tional lines.  This  expenditure  has  been  added  to  capital  account, 
and  the  sum  of  £29,758  i6s.  7d.  has  been  deducted,  being  the 
amount  of  depreciation  written  ofif  for  the  year.  The  gross  capital 
expenditure  to  May  31.  1901,  has  been  £1.947,730  19s.  gd.,  from 
which  the  total  amount  of  depreciation  written  off  since  1894  has 
been  £153,796  lis.  8d.,  leaving  the  capital  account  as  at  May  31. 
1901,  at  £1,793,934  8s.  id.  The  total  amount  borrowed  for  capital 
purposes  is  now  £1,680,732  os.  id.,  of  which  £846,000  has  been 
borrowed  during  the  past  year. 

There  are  in  all  open  for  traffic  44^  miles  and  9,847,5.15  car 
miles  have  been  run,  and  132,557.724  passengers  have  been  carried. 
The  percentage  of  working  expenses  to  gross  receipts  is  82.05 
for  horse  traction;  45.29,  electric  traction,  with  a  total  of  276.02, 
The  average  traffic  revenue  per  car  mile  is  ii,3gd.  for  horse,  T4.6od, 
for  electric,  and  ii.82d.  total.    The  average  working  expenses  per 
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car  mile  is  9-44(1.  for  horse,  6.62d.  for  electric,  g.oyd.  for  total.  In 
the  same  way,  respectively,  the  average  fares  per  passenger,  .88d., 
.Sjd.,  .8gd.,  and  the  average  number  of  passengers  per  car  mile  is 
12.96,  16.72  and  total  13.46.  The  above  figures  speak  louder  than 
words  in  favor  of  electric  traction,  and  by  this  time  next  year, 
when  the  whole  city  is  operated  electrically,  the  figures  should  be 
most  interesting  and  instructive. 

The  Park  Road,  Glodwick  Road  and  Lees  Road  sections  of  the 
Corporation  tramways  undertaking  at  Oldham  have  been  formally 
declared  open.  These  lines  are  part  of  a  scheme  for  the  construc- 
tion of  25  miles  of  electric  tramways  within  the  borough,  and  the 
portions  now  opened  are  some  2}i  miles  in  length.  The  energy 
for  working  the  lines  is  supplied  from  the  electric  power  siation 
in  Gas  Street,  though  the  erection  of  a  new  power  generating 
station  at  Greenhill  will  shortly  be  commenced.  For  the  present 
three  cars  supplied  by  Dick,  Kerr  &  Company,  of  London,  will 
deal  with  the  traffic  on  these  routes,  and  the  two  "single  deckers" 
carry  thirty-eight  and  twenty-eight  passengers,  and  the  "double 
deckers"  carry  fifty-eight.  The  electrical  equipment  of  the  line 
has  been  erected  by  W.  T.  Glover  &  Company,  of  Manchester. 

A  select  committee  of  the  House  of  Commons  yesterday  passed 
the  preamble  of  a  bill  promoted  by  the  City  of  Birmingham  'J'ram- 
ways  Company,  containing  provisions  which  evoked  considerable 
opposition  from  the  suburban  local  authorities.  Complications 
have,  however,  arisen,  as  within  the  municipal  boundaries  the 
Corporation  declined  to  allow  the  promoters  to  make  the  lines, 
and  elected  to  make  them  itself,  granting  leases  to  companies  to 
work  them,  and  the  District  Councils  who  control  the  lines  in  the 
outlying  districts  have  also  to  be  dealt  with.  Recently  there  has 
been  a  geenral  disposition  to  favor  municipal  working  of  tram- 
ways, and  the  Birmingham  Corporation  having  intimated  its  in- 
tention not  to  renew  the  existing  leases  when  they  run  out,  the 
District  Councils  have  followed  suit  by  announcing  that  they  will 
purchase  the  lengths  of  tramvyay  in  their  districts  at  the  date  pre- 
scribed by  law.  It  appears,  however,  that  this  opportunity  occurs 
in  certain  instances  some  years  earlier  than  the  expiration  of  the 
Birmingham  leases.  It  might  thus  happen  that  the  City  of  Bir- 
mingham Tramways  Company,  though  holding  a  lease  of  the  por- 
tion of  a  route  inside  the  city,  would  be  unable  to  get  its  cars  be- 
yond the  boundary,  because  the  line  at  that  point  had  been  bought 
by  a  local  authority,  who  wished  to  work  it  themselves.  The  com- 
pany, therefore,  in  their  bill  asked  that,  under  such  circumstances, 
the  outside  authorities  should  grant  them  running  powers,  on 
terms  to  be  settled  by  the  Board  of  Trade,  for  such  times  as  their 
leases  from  the  Corporation  of  Birmingham  remained  in  force. 
Though  this  was  opposed  by  the  local  authorities,  it  is,  however, 
evident  that  through  services  are  essential  to  the  convenience  of 
the  traveling  public,  both  as  regards  time  and  fares,  and  it  is  a 
matter  for  satisfaction  that  the  discussion  before  the  Parliament 
committee  has  led  to  a  way  out  of  the  difficulty.  This  takes  the 
form  of  an  agreement  that  the  outside  authorities,  when  they 
purchase,  shall  grant  leases  coterminous  with  those  at  present 
existing  inside  the  city.  In  this  way  the  District  Councils  will 
receive  a  return  in  the  way  of  rent,  and  the  convenience  of  the  pub- 
lic will  not  be  interfered  with. 

Sir  Charles  Rivers  Wilson,  at  a  recent  meeting  of  the  British 
Electric  Traction  Company,  of  which  he  is  chairman,  after  re- 
viewing the  prosperous  financial  position  of  the  company,  said 
that  45  miles  of  new  tramways  had  been  opened  since  the  interim 
report  was  presented  last  November,  the  capital  outlay  on  which 
was  £128,000,  which  was  unproductive  in  this  year's  balance  sheet. 
The  engineering  works  carried  out  since  the  last  meeting 
amounted  to  60  miles  of  new  electric  tramways.  They  had  also 
obtained  acts  of  Parliament  and  orders  which  had  been  confirmed 
for  South  Staffordshire  7  miles,  Morley  and  district  83^  miles, 
Spen  Valley  Light  Railway  19  miles,  Worcester  district  4J4  miles, 
and  others,  covering  a  mileage  of  80  miles,  which  would  be  pro- 
ceeded with  as  soon  as  circumstances  would  allow.  Besides  these 
there  were  light  railways  for  Kidderminster,  the  Potteries  and 
Wigan,  making  a  total  of  26  miles  or  27  miles.  Altogether  there 
were  now  in  active  operation  238  miles  of  trams,  of  which  118  were 
electric,  56  steam  and  64  horse,  many  of  the  latter  being  in  course 
of  conversion  to  electricity,  and  this  did  not  include  75  miles 
covered  with  omnibuses.  Last  year  they  took  in  penny  and  two- 
penny fares  £600,000,  as  against  £400,000  for  the  preceding  year, 
and  carried  over  100,000,000  passengers. 

The  Swansea  electric  tram  service  has  now  completed  its  first 
year's  working,  and  the  returns  show  that  no  less  than  4,500,000 
passengers  have  been  carried,  or  an  increase  on  the  horse  traffic  of 
from  60  per  cent  to  70  per  cent. 

The  select  committee  of  the  House  of  Lords,  presided  over  by 
Lord  Welby,  recently  passed  the  preamble  of  the  Shannon  water 
and  electric  power  bill.  The  measure,  which  is  an  important  one 
in  its  bearing  on  the  industries  of  the  West  of  Ireland,  proposes 


to  incorporate  a  company  with  a  capital  of  £360,000  and  £180,000 
borrowing  powers,  and  empower  them  to  carry  out  a  scheme  to 
utilize  the  waters  of  the  River  Shannon  for  the  purpose  of  gener- 
ating electricity,  and  to  supply  energy  for  lighting  and  power 
purposes  over  an  area  of  30  miles  radius  from  the  power  station 
to  be  situated  41/2  miles  from  Limerick.  The  works  to  be  con- 
structed under  the  bill  consist  of  a  short  canal  to  carry  the  waters 
of  the  Shannon  to  the  generating  station  to  be  erected  at  Cloon- 
lara,  where  a  fall  of  40  ft.  is  obtained. 

The  British  Electric  Traction  Company  has  completed  its  line 
from  Lower  High  Street,  Stourbridge,  to  a  point  in  the  Plagley 
Road,  and  recently  it  successfully  underwent  inspection  by  Colonel 
Yorke,  R.  E.,  of  the  Board  of  Trade.  The  line  is  one  which  has 
occasioned  much  discussion,  as  the  policy  of  allowing  it  to  pass 
through  the  main  street  of  the  town  (parts  of  which  are  narrow) 
has  in  some  quarters  failed  to  meet  with  approval.  After  the 
Board  of  Trade  issues  its  certificate  the  cars  will  be  put  in  imme- 
diate service. 

J.  H.  Cawthra  has  resigned  his  position  as  borough  engineer  of 
the  Swansea  Corporation,  and  has  accepted  a  similar  position 
with  the  Corporation  of  South  Shields. 

In  view  of  the  statements  that  have  appeared  in  the  daily  press 
and  elsewhere  in  regard  to  the  relations  of  the  British  Thomson- 
Houston  Company  and  the  General  Electric  Company,  and  in 
answer  to  numerous  inquiries  in  regard  to  the  same,  the  former 
company  informs  us  that  the  facts  as  reported  are  substantially 
correct.  As  is  well  known,  the  British  Thomson-Houston  Com- 
pany owns  the  patent  rights  for  Great  Britain  of  the  General  Elec- 
tric Company,  the  Thomson-Houston  and  other  companies,  and, 
while  the  General  Electric  Company  has  always  been  interested 
to  a  certain  extent  in  the  British  Thomson-Houston  Company,  it 
has  now  increased  that  interest  and  purchased  British  Thomson- 
Houston  stock  formerly  held  on  the  Continent.  This  does  not 
affect  the  holdings  in  Great  Britain,  and,  in  fact,  the  purchase 
meets  with  the  approval  of  the  British  shareholders.  The  works, 
now  being  built  at  Rugby,  will  be  pushed  to  completion,  so  that 
the  manufacture  of  apparatus  for  the  English  market  and  export 
will  be  commenced  as  soon  as  possible. 

The  board  of  the  British  Thomson-Houston  Company  will  be 
joined  by  C.  A.  Coffin,  president;  Gen.  Eugene  Griffin,  first  vice- 
president  of  the  General  Electric  Company,  of  New  York,  thus 
giving  the  General  Electric  Company,  of  New  York,  three  di- 
rectors out  of  a  total  of  thirteen,  W.  J.  Clark,  the  manager  of  the 
foreign  department  of  the  General  Electric  Company,  already 
being  a  member.  E.  A.  Lazarus  is  chairman  of  the  board  of  di- 
rectors, and  recently  Gen.  Griffin  has  been  appointed  vice-chair- 
man, and  W.  J.  Clark  is  now  managing  director  of  the  British 
Thomson-Houston  Company. 

Almost  immediately  after  the  opening  of  the  Glasgow  Tramways 
the  local  newspapers  and  many  of  the  London  technical  papers 
appeared  to  take  a  huge  delight  in  recording  the  fact  that  the 
Allis  engines  in  the  Pinkston  power  house  would  not  start  work. 
On  investigation,  it  turned  out  to  be  quite  true,  that  the  main 
bearings  of  these  engines  had  heated  and  had  to  be  renewed,  and 
that  accordingly  there  had  been  a  few  weeks'  delay.  The  Allis 
engineers  claimed  that  the  engines  had  been  put  into  actual  -ervice 
too  soon  and  without  any  of  the  usual  trials  and  gradual  increase 
of  load.  It  is  gratifying  now,  however,  to  find  from  a  recent  re- 
port by  the  consulting  engineer  that  all  these  troubles  have  been 
got  over,  and  that  the  engines  are  now  doing  regular  and  good 
work.  The  Musgrave  engines  are  also  now  in  service,  and,  while 
they  also  heated  somewhat  on  the  start,  they  are  now  doing  good 
work  also.  In  the  meantime  the  report  goes  on  to  say  that  the 
Stewart  engines,  which  have  been  in  constant  service  from  the 
first,  though  not  under  full  load,  are  to  undergo  certain  alterations, 
as  their  governing  properties  have  not  satisfied  the  engineers. 
The  coal  handling  devices  have  been  tested  and  found  satisfactory, 

A.  C.  S. 

 — 

Seventh  General    Meeting  of    the  Veretn  Deutscher 
Strassen-und  Kleinbahn  Verwaltungen 

It  has  been  decided  to  hold  the  1901  convention  of  the  above 
society  at  Stuttgart,  between  Sept.  5  and  7.  The  following  papers 
will  be  read: 

1.  Report  on  Brakes,  by  Director  Fromme  and  Engineer  Poetz. 

2.  Safety  Devices  Used  on  Electric  Roads  to  Guard  Against 
Running  Down  of  Passengers,  by  Engineer  Poetz. 

3.  Accidents  During  the  Year  1900,  by  Secretary  Vellguth. 

4.  Remarks  on  the  New  System  of  Statistics,  by  Secretary 
Vellguth. 

5.  Discussion  of  the  Legal  Status  of  Electric  Railways,  with 
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particular  reference  to  the  discussion  on  the  same  subject  at  the 
recent  meeting  of  city  authorities.  The  private  ownership  will  be 
taken  up  by  Director  Kolle,  and  some  one  still  to  be  selected  will 
defend  Municipal  Ownership. 

6.  The  Saving  Effected  by  Using  Electric  Power  on  Street 
Railways,  by  Chief  Engineer  K.  Sieber. 

 *♦*  

Meeting  of  the  International  Tramway  Association 


At  a  recent  meeting  of  the  Tramways  and  Light  Railways  Asso- 
ciation of  Great  Britain  some  announcements  were  made  as  10  the 
1902  meeting  of  the  International  Tramways  Association,  which  is 
to  be  held  in  London  July  1-4.  The  list  of  questions  to  be  sent  to 
all  members  of  the  association  were  presented,  and  are  given 
below.  It  was  announced  that  Granville  C.  Cuningham,  general 
manager  of  the  Central  London  Railway,  has  undertaken  io  edit 
the  replies  received  to  Question  XL,  and  to  be  responsible  for  a 
report  on  this  question,  summarizing  the  information  given  m  the 
dififerent  replies. 

The  list  of  questions  as  proposed  by  the  association  includes 
two  classes. 

The  questions  of  the  first  class  are  those  which  have  now  been 
placed  on  the  programme,  and  for  which  gentlemen  will  be  ap- 
pointed to  present  papers. 

The  second  class  includes  questions  concerning  facts  which  form 
useful  information  to  members  of  the  association,  but  which, 
being  rather  of  a  documentary  nature,  do  not  admit  of  discus- 
sion, and  ought  not,  as  such,  to  form  the  subject  of  papers  to  be 
submitted  to  the  general  meeting. 

The  replies  which  will  be  made  to  these  questions  will  be  com- 
municated to  members  of  the  association  at  the  same  time  as  the 
others. 

A  summary  of  the  replies  to  each  of  these  documentary  ques- 
tions will  be  prepared  under  the  care  of  a  member  of  the  associa- 
tion and  distributed  at  the  same  time  as  the  reports. 

It  should  be  understood,  however,  that  if  time  permits,  certain 
of  these  questions  may  form  the  subject  of  a  paper  during  the 
last  meeting  of  the  assembly. 

QUESTIONS  OF  THE  FIRST  CLASS 

I. — Transfers. 

Under  what  conditions  do  you  consider  that  the  use  of  transfers  is  useful  or 
desifable  ? 

What  is  the  system  of  transfer  tickets  that  you  employ? 
Kindly  send  a  specimen  of  your  tickets. 

In  what  manner  does  this  system  insure  the  supervision  of  the  transfer 
service  ? 

What  are  the  advantages  and  disadvantages  which  you  have  experienced? 

II. — Gages  of  Track 
What  are  the  advantages  and  disadvantages  of  a  narrow  gage  and  the  stand- 
ard gage  for  suburban  tracks? 

III. 

What  rating  should  be  adopted  for  motors  and  generators,  taking  into 
account  the  different  elements  of  output,  speed,  torque,  heating,  etc.? 

IV.— Brakes 
Describe  the  systems  you  employ: 

(a)  For  electric  traction; 

(b)  For  steam  traction,  compressed  air,  etc. 

Also: 

(a)  When  motor  cars  are  used  alone? 

(b)  When  trailers  are  used? 

State  if  the  brakes  of  the  trail  cars  are  worked  by  the  conductor  of  the  motor 
car  or  locomotive. 

Where  you  have  several  brakes  on  the  same  car,  which  is  employed  on  or- 
dinary occasions? 

State  if  you  have  employed  the  systems  of  your  own  initiative,  or  if  they 
have  been  required  by  the  authorities. 

Give  the  advantages  and  disadvantages  which  you  have  experienced  of  the 
systems  which  you  employ. 

What  instructions  are  given  to  employees  as  regards  the  working  of  the 
brakes? 

V. — Payments  for  Franchises 
Give  the  principle  on  which  payment  to  be  made  to  the  authorities  for  tram- 
way franchises. 

N.  B. — The  different  systems  of  payment  most  generally  in  use  are  the 
following: 

A  percentage  or  progressive  payment  on  the  gross  receipts. 

A  percentage  or  progressive  payment  on  the  earnings  from  operation. 

A  percentage  or  progressive  payment  on  the  net  profits. 

Payment  per  car  in  service. 

Payment  per  track-kilometer. 

Payment  per  passenger. 

Payment  per  ticket  sold,  etc. 

VI. 

What  obligations  are  imposed  on  tramway  companies  in  regard  to  the  streets 
on  which  their  lines  are  located? 


VII. 

How  do  you  consider  the  car  houses  ought  to  be  arranged  with  regard  to 
the  track  location? 

Should  the  cars  be  concentrated  in  a  limited  number  of  houses,  or  distrib- 
uted among  a  greater  number? 

Discuss  the  question  from  the  standpoint  of  rolling  stock,  of  utilization  and 
inspection  of  the  staff,  and  of  the  lost  transportation  made  by  the  cars  at  the 
beginning  and  end  of  the  day. 

How  far  have  you  been  able  to  carry  out  your  ideas,  that  is  to  say,  how  are 
your  houses  located,  and  what  are  the  advantages  and  disadvantages  of  your 
present  arrangement? 

VIII.  — Systems  of  Traction 
Have  you  any  systems  other  than  the  overhead  trolley? 

Give  full  particulars  as  to  length  of  the  line,  time  of  operation,  reasons  for 
adoption  and  cost. 

(a)  Per  kilometer  of  single  track; 

(b)  Per  car  in  service. 

Give  the  price  of  rolling  stock  (price  per  car  with  the  number  and  size  of 
the  motors,  and  number  of  seats  and  amount  of  standing  room) . 
Give  the  operating  expenses: 

(a)  Consumption  of  current  per  car-kilometer,  compared  with  the 

corresponding  consumption  in  the  overhead  trolley  system; 

(b)  Cost  of  maintenance  Of  the  conduit  and  its  accessories  per  kilo- 

meter of  track; 

(c)  Cost  of  maintenance  of  rolling  stock  per  car-kilometer; 

(d)  All  other  expenses  of  working  per  car-kilometer. 

QUESTIONS  OF  THE  SECOND  CLASS 

IX.  — Utilization  of  Material 

What  is  the  ratio  between  the  number  of  passengers  carried  and  that  of  the 
seats  available  on  your  different  lines? 

(1)  Per  annum? 

(2)  Per  day;  also  for  the  different  hours  of  the  day? 

Do  you  consider  that  a  reduction  of  fares  would  sensibly  increase  this  ratio? 

If  so,  give  the  maximum  value  of  the  ratio  which  appears  to  you  permissible 
with  good  service,  satisfactory  alike  to  the  interests  of  the  tramway  owners 
and  of  the  public. 

Is  there  any  advantage  in  employing,  in  city  systems,  cars  of  different  sizes 
to  meet  variations  of  traffic? 

X. — Central  Stations 

Give  technical  information  concerning  the  maintenance,  the  consumption 
and  output  of  the  boilers,  steam  engines,  gas  engines,  dynamos  and  accumu- 
lators at  your  generating  station,  and  of  any  special  apparatus  you  employ. 

A  detailed  list  of  questions  fixing  the  conditions  under  which  the  consump- 
tion and  output  should  be  given  will  be  sent  later,  in  order  to  obtain  uniformity 
in  the  answers  and  permit  of  comparisons. 

XL 

Give  the  information  you  possess  on  the  subject  of  the  installation,  con- 
struction, method  of  working  (steam,  electric  or  cable  traction)  of  underground 
railways  for  the  interior  service  of  large  cities;  also  the  data  from  your  ex- 
perience on  the  subject  of  organization  and  working  of  these  railways,  and 
the  results  which  this  method  of  operation  has  given. 

XIL 

Point  out  the  improvements  in  car  heaters. 

XIII. 

Give  cost  of  electric  energy  applied  to  the  tramway  traction,  as  measured 
at  the  switchboard  of  the  central  station,  with  the  employment  of: 

(1)  Steam; 

(2)  Producer  gas; 

(3)  Water  power. 

A.  — Is  the  current  produced  used  exclusively  for  traction,  or  also  for  light- 
ing or  running  stationary  motors?  What  is  the  output  in  kilowatt-hours,  and, 
where  the  question  applies,  what  proportion  of  the  current  produced  is  used 
for  traction,  lighting  or  stationary  motors?  What  is  your  daily  maximum  and 
minimum  output? 

N.  B. — Where  compressors,  pumps,  ventilators,  etc.,  are  run  by  electric 
motors,  this  part  of  the  energy  may  be  an  important  fraction  of  the  output 
of  the  station. 

B.  — Give  the  cost  of  first  installation  of  your  central  station  and  of  its  de- 
pendencies, including  all  building  and  equipments  for  production  of  the  motive 
power  and  current  up  to  the  switchboard  of  the  central  station: 

1.  For  Stations  Using  Steam — Land,  all  buildings,  boilers  with  accessories, 
condensers,  pumps,  cooling  apparatus,  piping,  etc.;  engines,  dynamos,  storage 
batteries,  and  all  appliances  generally  up  to  and  including  the  main  switch- 
board, but  not  including  the  feeders  conducting  the  current  outside  the  station. 

2.  For  Stations  Using  Producer  Gas — Land  and  all  buildings,  gas  producers, 
purifiers  and  accessories,  piping  to  the  engines,  engines,  storage  batteries,  etc., 
etc.,  as  above,  whether  serving  for  the  production  of  gas  or  for  the  production 
of  energy. 

3.  For  Stations  Driven  by  Water  Power — Cost  of  purchase  of  waterfall, 
land  and  all  buildings  with  dependencies,  including  total  installation  for  the 
collection  and  disposal  of  the  water,  both  up  stream  and  down  stream,  water- 
wheels  or  turbines,  pipes,  dynamos,  accumulators,  etc.,  as  above,  up  to  and 
including  the  main  switchboard  of  the  station. 

Note — If  your  station  rents  power  from  outside  parties,  give  total  cost  and 
cost  per  unit  (k.  w.  h.). 

c. — Give  the  cost  of  operation  per  kilowatt-hour,  analyzing  it  under. the  fol- 
lowing principal  sub-divisions: 

1.  Salaries  and  wages  of  the  manager,  employees  and  staff  of  the  station 
and  its  dependencies,  that  is  to  say  concerned  with  the  production  of  the 
motive  and  electric  power  as  defined  above. 
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Note— For  those  holding  other  offices  outside  the  employ  of  the  station,  kindry 
state  what  percentage  of  their  services  is  chargeable  to  the  station. 

2.  Cost  of  consumption  in  fuel,  oil,  water,  and  everything  else  used  in  the 
production  of  the  motive  power  and  electric  energy. 

3.  Cost  of  maintenance  and  repairs: 

(a)  Of  buildings  and  complete   installation  of  the  station  and  its 

dependencies; 

(b)  Of  the  motive  power  installation,  such  as  boilers  and  accessories, 

gas  producers  and  accessories,  turbines,  water-wheels,  dams,  etc. ; 

(c)  Of  engines,  dynamos,  etc.,  with  accessories; 

(d)  Of  storage  batteries.    If  the  maintenance  of  the  battery  is  cov- 

ered by  a  payment  agreed  upon,  give  the  amount  of  this  pay- 
ment per  hundred  ampere-hours  at  500  volts. 
Note. — Give  the  sum  reserved  annually  for  repairs  and  depreciation  of  the 
objects  named  in  a,  b,  c,  d. 

4.  Rents,  general  charges  and  payments. 

5.  Miscellaneous  expenses.  These  expenses  include  all  cost  of  operation, 
maintenance,  repairs,  etc.,  not  classed  in  the  preceding  subdivisions,  in  order 
to  arrive  at  the  total  expense  forming  the  cost  of  electric  energy  as  defined  in 
the  present  question. 

XIV. 

Do  you  carry  baggage,  goods  or  letters  on  your  cars? 

Give  the  charges  made,  and  describe  the  manner  in  which  the  system  is 
carried  out. 

XV. 

Do  you  employ  any  apparatus  for  registering  fares  collected,  or  tickets  sold? 
If  so,  describe  the  working  of  this  apparatus,  pointing  out  how  supervision 
is  effected  over  receipts. 

SYSTEM  OF  ACCOUNTS 
The  Council  having  decided  to  complete,  especially  from  the  point  of  view 
of  electric  traction,  the  general  system  of  accounts  established  in  18S8,  has 
entrusted  Leon  Janssen  and  H.  Geron  to  carry  out  in  detail  a  scheme  which 
will  be  submitted  for  the  approval  of  the  General  Assembly  in  1902. 

All  members  are  especially  requested  to  forward  their  answers 
to  M.  Nonnenberg,  general  secretary,  85,  rue  Potagere,  Bru.ssels. 


Uninsulated  Returns  in  a  Tramway  System  * 


BY  JOHN  H.  RIDER 
Chief  Electrical   Engineer,   London  County  Council  Tramways 


The  general  regulations  prescribed  by  the  Board  of  Trade,  under 
the  provisions  of  the  tramways  acts,  include,  among  others, 
clauses  which  relate  to  the  employment  of  uninsulated  metallic 
return  circuits  of  low  resistance.  Such  returns,  in  the  shape  of 
the  tramway  rails,  are  up  to  the  present  in  universal  use  in  this 
country,  and  consequently  the  clauses  mentioned  are  of  universal 
application. 

It  is  provided  that  the  uninsulated  return  shall  be  connected 
with  the  negative  terminal  of  the  generator,  and  that  all  parts  of 
the  return  circuit  which  do  not  consist  of  the  rails  shall  be  insu- 
lated, unless  of  such  cross-sectional  area  as  will  reduce  the  differ- 
ence of  potential  between  the  ends  of  the  uninsulated  return  be- 
low 7  volts.  This  is  also  the  maximum  pressure  allowed  between 
the  ends  of  the  uninsulated  return  furthest  from  the  generating 
station. 

Excepting  perhaps  that  the  maximum  allowed  is  too  high,  no 
fault  can  be  found  with  these  requirements,  as  unless  the  differ- 
ences of  potential  be  kept  low,  excessive  earth  currents  will  flow, 
causing  considerable  damage  to  any  metal  pipes  in  the  vicinity. 
The  earth,  being  more  or  less  a  conductor,  practically  connects 
all  buried  metal  near  the_  track  to  the  rails.  Unless  great  care  be 
taken,  therefore,  the  return  current  leaks  out  from  the  rails  and 
flows  through  any  other  metal  which  may  be  lying  in  the  neigh- 
borhood of  the  track.  Being  no  respecter  of  paths,  it  has  been 
even  known  to  make  use  of  the  lead  sheathing  of  the  tramway 
feeders. 

The  mere  passage  of  the  current  through  these  irregular  paths 
does  no  harm,  but  at  all  points  where  the  current  leaves  the  rails 
or  the  pipes  or  the  sheathing,  corrosion  takes  place  by  reason 
of  electrolytic  action.  The  number  of  places  at  which  the  current 
flows  into  or  out  of  the  rails  or  pipes  is  entirely  a  question  of 
relative  resistances  (or  of  conductivities)  between  the  various 
paths  open  to  the  current,  and  at  each  place  of  leaving  corrosion 
goes  on.  The  only  way  to  prevent  leakage  currents  is  to  make 
the  proper  path  of  so  low  a  resistance  that  the  difference  of  po- 
tential between  any  two  points  is  at  all  times  exceedingly  small. 
The  requirements  of  the  Board  of  Trade  in  this  particular  are 
most  reasonable,  and  the  engineer  who  thoroughly  appreciates  the 
position  will  endeavor  to  bring  the  maximum  below  this  amount 
for  other  reasons  than  to  comply  with  the  regulations. 

In  the  opinion  of  the  writer,  however,  some  of  the  other  regu- 
lations are  not  only  unnecessary,  but  even  undesirable,  as  for  in- 
stance those  relating  to  the  earthing  of  the  negative  bus-bar. 
Regulation  No.  5  says:    "When  any  part  of  a  return  is  unin- 
sulated it  shall  be  connected  with  the  negative  terminal  of  the 

*  Paper  read  before  the  Incorporated  Municipal  Electrical  Association  ot 
Great  Britain,  at  Glasgow,  June  19-22;  1901. 


generator,  and  in  such  case  the  negative  terminal  of  the  generator 
shall  also  be  directly  connected,  through  the  current  indicator 
hereinafter  mentioned,  to  two  separate  earth  connections  which 
shall  be  placed  not  less  than  20  yds.  apart.  Provided  that  in  place 
of  two  such  earth  connections  the  corporation  (or  company)  may 
make  one  connection  to  a  main  for  water  supply  of  not  less  than 
3  ins.  internal  diameter,  etc.,  etc."  Regulation  No.  6  says:  "When 
the  return  is  partly  or  entirely  uninsulated,  the  corporation  (or 
company)  shall,  in  the  construction  and  maintenance  of  the  tram- 
way, (a)  so  separate  the  uninsulated  return  from  the  general  mass 
of  earth  and  from  any  pipe  in  the  vicinity;  (b)  so  connect  to- 
gether the  several  lengths  of  the  rails;  (c)  adopt  such  means  for 
reducing  the  difference  produced  by  the  current  between  the  po- 
tential of  the  uninsulated  return  at  any  one  point,  and  the  poten- 
tial of  the  uninsulated  return  at  any  other  point;  and  (d)  so  main- 
tain the  efficiency  of  the  earth  connections  specified  in  the  pre- 
ceding regulation  (No.  5)  as  to  fulfil  the  following  conditions, 
viz.:  (i)  That  the  current  passing  from  the  earth  connections 
through  the  indicator  to  the  generator  shall  not  at  any  time  ex- 
ceed either  2  amps,  per  mile  of  single  tramway  line,  or  5  per  cent 
of  the  total  current  output  of  the  station.  (2)  That  if  at  any  time 
and  at  any  place  a  test  be  made  by  connecting  a  galvanometer  or 
other  current  indicator  to  the  uninsulated  return  and  to  any  pipe 
in  the  vicinity,  it  shall  always  be  possible  to  reverse  the  direction 
of  any  current  indicated  by  interposing  a  battery  of  three  Le- 
clanche  cells  connected  in  series  if  the  direction  of  the  current  is 
from  the  return  to  the  pipe,  or  by  interposing  one  Leclanche  cell 
if  the  direction  of  the  current  is  from  the  pipe  to  the  return. 

"In  order  to  provide  a  continuous  indication  that  the  condition 
(i)  is  complied  with,  the  corporation  (or  company)  shall  place  in 
a  conspicuous  position  a  suitable,  properly-connected,  and  cor- 
rectly marked  current  indicator,  and  shall  keep  it  connected  duc- 
ing  the  whole  time  the  line  is  charged." 

Condition  (2)  is,  of  course,  merely  intended  to  show  that  the 
earth  connection  is  maintained  in  good  order. 

It  will  be  observed  that  the  current  coming  back  from  the  rails, 
via  the  earth,  to  the  negative  bus-bar,  must  not  exceed  a  certain 
value.  The  strength  of  this  earth  current  will  depend  entirely 
upon  two  things — (i)  the  difference  of  potential  between  the  rails 
and  the  negative  bus-bar;  and  (2)  the  resistance  of  the  earth 
path.  The  former  is  the  fall  of  pressure  on  the  return  feeder, 
which,  although  it  may  be  only  a  small  amount,  from  the  point  of 
view  of  economy  in  transmission,  may  be  enough  to  send  a  large 
current  back  through  the  earth,  particularly  if  the  resistance  of  the 
earth  path  be  low.  This  may  readily  happen  on  account  of  the 
existence  of  water  or  gas  pipes  near  the  return  feeder,  and  par- 
ticularly when  a  water  pipe  is  used  as  the  earth  plate  at  the  gen- 
erating station. 

In  case  of  the  Plymouth  electric  tramways,  where  the  shortest 
return  feeder  is  760  yds.  long,  being  connected  to  the  rails  a:  their 
nearest  point  to  the  generating  station,  the  resistance  between  the 
rails  and  the  earth  plate  (water  pipe)  is  only  about  0.5  ohm.  It 
was  found  that  25  per  cent  of  the  return  current  came  back 
through  the  earth. 

Now,  the  resistance  of  the  earth  path  can  be  made  practically 
infinite  by  the  simple  expedient  of  removing  the  earth  connection 
from  the  negative  bus-bar. 

Regulation  No.  6  (i)  is  apparently  intended  to  protect  gas  and 
water  pipes,  by  insuring  that  no  current  (or  only  a  very  small 
amount)  shall  come  back  through  the  earth  to  the  generators. 
Regulation  No.  5  practically  invites  such  current,  and  provides 
means  for  its  measurement.  If  the  earth  connection  be  removed 
from  the  negative  bus-bar,  no  current  can  come  back  through  the 
earth.    Why  then  should  the  connection  be  made? 

The  Board  of  Trade  regulations  appear  to  provide  for  an  earth 
connection  at  the  wrong  place.  When  the  return  circuit  of  a 
tramway  system  consists  partly  of  uninsulated  rails  and  partly  of 
insulated  cables,  the  insulated  part  should  be  kept  insulated  ex- 
cept at  the  point  where  it  joins  the  uninsulated  part,  and  there 
the  earth  connection  should  be  made  rather  than  at  the  other 
end,  where  it  is  joined  to  the  negative  bus-bar. 

With  more  than  one  return  feeder,  negative  boosters  may  be 
necessary,  to  keep  the  points  of  earth  connection  at  the  rails  at 
about  the  same  potential.  Earth  currents  would  then  be  prac- 
tically non-existent.  .With  only  one  return  feeder  no  negative 
booster  would  be  needed,  unless  it  were  desired  to  reduce  the  fall 
of  pressure  for  economical  reasons.  In  this  case  it  would  depend 
entirely  upon  the  length  of  the  return  feeder,  as  to  whether  it 
would  be  better  to  add  to  its  cross  section,  or  to  use  a  negative 
booster.  In  the  majority  of  cases  the  latter  would  probably  prove 
the  better  way. 

If  the  ventilation  of  this  subject  by  the  Incorporated  Municipal 
Electrical  Association  should  result  in  a  modification  of  the  Board 
of  Trade  regulations,  then  this  short  paper  will  not  have  been 
■-vritten  in  vain. 
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New  Fender  in  St.  Louis 


Experiments  were  made  last  week  by  officials  of  the  St.  Louis 
Transit  Company  with  a  street-car  fender  invented  by  Charles 
Hofmeister,  of  St.  Louis. 

The  fender  weighs  lOO  lbs.  and  is  constructed  of  steel  bars  and 
wire  netting.  It  is  operated  by  the  motorman's  foot  and  seems 
capable  of  lifting  a  man,  woman  or  child  uninjured  off  the  track,  no 
matter  how  fast  the  car  is  run. 


NEW  TYPE  OF  FENDER 


The  fender  was  placed  on  an  Olive  Street  car  and  given  an  ex- 
haustive trial  on  a  dummy  man  made  of  sand  and  sawdust  and 
dressed  in  overalls  and  a  jumper.  The  dummy  weighed  200  lbs., 
a  dead  weight,  said  to  equal  in  obstructing  power  a  man  weighing 
350  lbs.  Running  at  10  miles  an  hour  the  car  struck  the  dummy 
and  the  new  fender  picked  it  up  time  after  time.  In  no  instance 
was  the  dummy  knocked  from  the  tracks  or  rolled  under  the 
wheels.  It  was  struck  while  standing  up,  lying  down  or  when 
placed  on  hands  and  knees.  After  each  trial  the  dummy  was  found 
lying  in  the  curved  wire  netting  of  the  fender. 

The  fender  stands  9  ins.  from  the  ground  while  the  car  is  run- 
ning. When  the  motorman  sees,  a  person  on  the  track  he  will 
touch  a  spring  placed  on  the  bottom  of  the  front  platform ;  imme- 
diately the  fender  falls  till  it  touches  the  track.  In  this  position 
three  curved  steel  bars  sustain  its  weight  and  the  same  spring 
that  formerly  supported  it  9  ins.  above  the  track  holds  it  level  with 
the  rails. 

It  is  asserted  by  the  inventor  that  a  man  lying  on  the  track  will 
be  raised  from  his  feet  by  the  front  end  of  the  fender  and  thrown 
against  the  curved  steel  bars  at  the  top  of  the  fender ;  that  these 
bars  will  give  to  his  weight  and  break  the  force  of  the  blow,  the 
man  falling  in  the  basket  of  the  fender  unhurt. 

 ♦♦♦  

New  Automobile  Route  in  New  York 


The  Mobile  Company  of  America  has  put  in  operation  a  line 
of  rapid  transit  wagonettes,  running  from  Wall  Street  ferry  ana 
Hanover  Square  through  Wall  Street  and  Rector  Street  to  the 
terminal  of  the  New  Jersey  Central  Railroad  at  Liberty  Street, 
and  that  of  the  Pennsylvania  Railroad  at  Cortlandt  Street.  This 
is  the  first  regular  line,  so  far  as  is  known,  to  be  operated  by 
steam  wagonettes.  The  wagonettes  will  seat  fourteen  people 
each,  and  cost  $1,600  each. 


How  Successful  Railway  Men  Beg;an  Their  Careers 


An  examination  of  the  Railway  Age's  "Biographical  Directory 
of  Railroad  Officials, "  with  especial  reference  to  the  course 
through  which  the  officers  named  therein  have  attained  their  pres- 
ent positions,  reveals  the  fact  that  the  operating  department  ap- 
pears to  present  the  greatest  number  of  successful  careers.  There 
are  approximately  5000  names  mentioned  in  the  directory.  Under 
a  classification  which  includes  in  the  operating  department  tele- 
graph operators,  clerks,  brakemen,  and  shop  men,  there  appear 
to  be  over  1700,  or  over  one-fourth  of  the  whole,  who  have  entered 
the  service  in  the  department,  and  by  far  the  largest  portion  of 
these,  or  over  600,  began  as  telegraph  operators.  There  are  also 
now  filling  places  at  the  heads  of  their  department  166  who  be- 
gan as  brakeman,  and  62  who  were  originally  firemen;  about  400 
who  began  as  mechanics  in  the  shops,  and  over  200  who  were 
laborers.  The  general  office  and  accounting  department  furnished 
about  iioo,  the  engineering  department  900,  and  the  various  cleri- 
cal and  subordinate  positions  in  the  traffic  department  about  850. — 



A  New  Trolley  Catcher 


The  accompanying  illustration  shows  the  general  appearance  of 
a  new  form  of  trolley  catcher  recently  perfected  by  the  New  Haven 
Car  Register  Company,  New  Haven,  Conn.  The  company  has 
been  experimenting  on  this  device  for  some  time,  and  the  several 
new  features  which  it  contains  are  the  r'esult  of  much  thought  and 
labor.  It  is  constructed  on  simple  and  durable  lines,  the  principles 
embodied  being  strictly  up  to  date  mechanically,  and  it  is  believed 
by  the  manufacturers  that  its  design  will  immediately  recommend 
it  to  street  railway  managers  and  superintendents,  as  well  as 
making  it  popular  with  the  conductors. 

The  importance  of  an  efficient  trolley  catcher  is  recognized  by 
all  traction  men,  but  the  requirements  are  so  great  that  much 


A  NEW  TROLLEY  CATCHER 


difficulty  is  experienced  in  producing  a  perfect  design.  Those  of 
the  type  illustrated  are  constructed  with  an  adjustable  tension,  so 
as  to  readily  adapt  themselves  to  any  of  the  various  styles  of 
trolley  poles  and  springs  now  in  use.  They  are  also  arranged  to 
lock  firmly  on  the  car  in  such  a  way  that  it  is  impossible  for  them 
to  work  loose,  and  thereby  become  a  menace  to  life  and  property, 
as  has  sometimes  been  the  experience,  and  they  are  unlocked  au- 
tomatically as  the  handle  is  raised  in  removing  them  from  the 
dasher. 

The  rapidity  with  which  these  machines  catch  the  trolley  pole 
as  it  leaves  the  wire  is  a  marked  feature  of  the  device.  All  prac- 
tical railway  men  will  at  once  appreciate  its  value,  as  this  quick 
action  prevents  damage  either  to  the  overhead  material  or  the 
trolley  wheel,  pole  or  car.  These  catchers  are  expected  to  meet 
with  the  same  success  that  the  well-known  fare  registers  made  by 
the  same  company  have  merited,  the  reputation  for  reliability 
which  is  held  by  its  manufacturers  being  sufficient  guarantee  of 
the  advisability  of  giving  it  a  trial. 


August  io,  1901.] 
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An  Effort  to  Secure  Long  Distance  Traffic 


It  is  announced  that  before  the  first  of  the  year  the  Everett- 
Moore  syndicate  will  undertake  the  experiment  of  competing  with 
the  through  trunk  lines  for  long-distance  passenger  traffic. 
Every  means  possible  is  being  used  to  push  the  construction  work 
on  the  three  short  links  necessary  to  complete  a  through  line  from 
Cleveland  to  Detroit,  and  as  soon  as  this  is  accomplished,  fast 
through  cars  will  be  operated  between  the  two  cities.  Much  work 
is  being  done  to  improve  the  roadbed  of  the  Toledo,  Fremont  & 
Norwalk  Railway,  so  that  fast  work  may  be  possible,  while  the 
lines  completed  and  being  built  by  the  syndicate  are  well  adapted 
for  fast  work.  It  is  stated  that  from  the  start  a  seven-hour 
schedule  between  the  two  cities  can  be  arranged,  and  it  is  be- 
lieved this  can  be  cut  down  to  six  hours  as  soon  as  everything  is 
in  perfect  runnning  order.  If  this  is  done  it  will  make  the  steam 
roads  look  to  their  laurels,  as  some  of  the  trains  on  the  Lake 
Shore  &  Michigan  Southern  Railroad  have  a  schedule  of  five  and 
one-half  hours,  and  others  of  six  and  one-half  hours.  It  is  stated 
that  the  rate  of  fare  will  be  placed  at  about  $1.60,  or  on  a  basis  of 
I  cent  per  mile,  which  is  less  than  one-half  the  cheapest  rate  ever 
made  by  the  steam  roads.  It  has  not  been  decided  as  to  whether 
single  cars  or  two  cars  will  be  run  on  the  through  trains,  but  Mr. 
Everett  states  that  they  will  be  special  cars,  larger  than  those  at 
present  used,  and  especially  fitted  for  long-distance  travel. 

After  the  through  line  is  an  accomplished  fact,  efforts  will  be 
made  to  solve  the  problem  of  rapid  transit  within  the  city  limits 
of  Cleveland,  Toledo  and  Detroit.  If  this  can  be  secured,  the 
officials  have  no  doubt  as  to  their  ability  to  compete  in  every 
respect  with  the  steam  roads,  and  make  through  electric  travel 
extremely  popular  with  the  traveling  public.  Such  schemes  as 
elevated  roads  or  underground  roads  are  branded  as  ridiculous, 
but  efforts  will  be  made  to  secure  private  rights  of  way  into  the 
centers  of  these  cities,  even  if  it  is  necessary  to  take  circuitous 
routes. 

Mr,  Everett  again  denies  that  the  syndicate  is  seeking  entrance 
to  Pittsburgh.  It  is  stated  that  the  aim  of  the  syndicate  is  to  con- 
trol the  situation  along  the  shores  of  Lake  Erie,  and  there  is  no 
intention  to  deviate  far  from  this  line. 

 ♦♦♦  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  JULY  23,  1901. 

678,880.  Conduit  Plow;  J.  Hoffman,  Schenectady,  N.  Y.  App. 
filed  March  12,  igoo.  The  shank  of  the  plow  is  composed  of  two 
metal  plates  stamped  with  of¥-sets  to  form,  when  assembled,  a 
housing  for  the  conductor. 

678,894.  Trolley  Signal ;  C.  H.  Morse,  Cambridge,  Mass.  App. 
•filed  August  II,  1900.  The  signals  are  set  and  locked  by  mechanical 
devices,  and  circuits  operated  by  the  trolley  pole. 

678,950.  Fare  Register  and  Recorder;  W.  J.  Fordney,  Lancaster, 
Pa.  App.  filed  March  6,  1899.  Details  of  a  device  for  preventing 
dishonest  practices  of  conductors. 

678.974.  Car  Fender;  R.  F.  Preusser,  Washington,  D.  C.  App. 
filed  March  28,  1901.    Details  of  a  projecting  and  folding  fender. 

678.975.  Car  Fender;  R.  F.  Preusser,  Washington,  D.  C.  App. 
filed  May  10,  1901.    Modification  of  the  preceding  patent. 


PATENT  NO.  67'),oc2 


678.987.  Portable  Connecting  Track ;  H.  C.  Stiff,  Johnstown,  Pa. 
App.  filed  Nov.  27,  1900.  The  invention  consists  in  the  construc- 
tion of  tie  clamps,  which  prevent  both  lateral  and  longitudinal  dis- 
placement of  portable  connected  rails. 

678.988.  Railway  Crossing  Structure ;  H.  C.  Stiff,  Johnstown, 
Pa.  App.  filed  Nov.  27,  1900.  An  arrangement  of  braces  and  bolts 
for  firmly  securing  together  the  various  parts  of  the  structure  with- 
out multiplication  of  the  fastenings. 

678.989.  Controller  for  Electric  Motors;  E.  W.  Stull,  Johns- 
town, Pa.  App.  filed  Sept.  26,  1900.  Means  whereby  the  handle 
of  the  regulating  switch  can  not  be  moved  unless  the  reversing 
switch  is  placed  at  its  off  position. 

679,002.  Rail-Bond ;  A.  Markle,  Hazleton,  Pa.  App.  filed  Jan. 
79,  1901.  A  rail-bond  consisting  of  two  conductors  with  their  ends 
passing  into  a  box,  .and  therein  electrically  connected,  by  plastic 
material.' 


679.080.  Car  Platform  Closure ;  W.  M.  King,  Sr.,  Alexandria, 
Va.  App.  filed  May  4,  1901.  A  cover  for  the  space  above  the  steps 
is  thrown  into  position  when  the  door  into  the  car  is  moved. 

679.081.  Car  Seat;  F.  C.  Koehier,  St.  Louis,  Mo.  App.  filed 
April  15,  1901.    Details  of  construction  of  a  "walk-over"  seat. 

679,150.  Brake  for  Cars;  T.  B.  Hyland,  Pittsburgh,  Pa.  App. 
filed  May  6,  igoi.  The  brake  is  operated  by  rotating  a  screw-shaft 
to  move  a  nut  thereon  connected  with  the  brake  rigging. 

679,220.  Trolley;  N.  Durant,  North  Adams,  Mass.  App.  filed 
August  18,  1900.  The  wheel  is  carried  in  a  frame  pivoted  to  the 
trolley  arm  at  a  point  to  the  rear  of  the  wheel  and  spring  supported 
thereon,  the  object  being  to  prevent  the  wheel  from  leaving  the 
wire. 

UNITED  STATES  PATENTS  ISSUED  JULY  30,  1901. 
679,314.  Electric  Railway;  E.  M.  Hewlett,  Schenectady,  N.  Y. 
App.  filed  October  19,  1897.  The  resistance  is  cut  into  circuit 
with  the  switch  magnet  so  that  the  potential  to  which  the  twitch 
coil  is  subjected  is  a  maximum  while  the  switch  is  closing,  and  is 
so  much  in  access  of  the  counter  e.  m.  f.  of  the  coil  that  the  switch 
closes  instantly. 

679,331.  Electric  Railway  System;  W.  B.  Potter,  Schenectady, 
N.  Y.  App.  filed  Feb.  28,  1901.  The  aim  of  the  invention  is  to 
provide  a  system  having  section  switches  which  are  sure'  to  open 
and  close  when  required. 

679,362.  Electric  Brake;  F.  E.  Case,  Schenectady,  N.  Y.  App. 
filed  July  17,  1897.  An  electric  brake  in  which  when  a  brake-shoe 
sticks  a  reverse  current  can  be  sent  through  the  same  to  demag- 
netize and  release  it. 

679,492.  Trolley  for  Electric  Cars;  J.  H.  Beckert,  St.  Louis, 
Mo.  App.  filed  Sept.  28,  1900.  The  trolley  arm  is  forced  upward 
only  so  long  as  it  is  against  the  wire. 


PATENT  NO.  679,570 


679.570.  Hose  Bridge;  F.  R.  McClurg,  Pittsburgh,  Pa.  App. 
filed  April  13,  igoi.  Means  for  preventing  a  hose  bridge  from 
moving  along  the  track  rail. 

67g,582.  Railway  Switch  Operating  Apparatus;  W.  D.  Wood, 
West  Haven,  Conn.  App.  filed  Aug.  8,  1900.  An  arrangement 
of  levers  in  the  roadbed  actuated  by  a  projection  from  the  car. 

679,586.  Street  Car  Fender;  G.  Wray,  Pittsburgh,  Pa.  App. 
filed  May  31,  igoi.  The  fender  is  normally  held  above  the  road- 
bed by  cords  which  can  be  disengaged  to  allow  it  to  drop. 

679,615.  Underground  Electric  Conductor  for  Street  Rail- 
ways; J.  Floyd,  Philadelphia,  Pa.  App.  filed  Nov.  21,  1900.  A 
bridging  conductor  for  crossings,  to  avoid  opening  the  circuit  as 
the  car  passes. 

679,676.  Brake  for  Single  Track  Railways;  L.  M.  Hosea,  Cin- 
cinnati, Ohio.  App.  filed  Feb.  21,  1901.  A  trailing  brake  adapted 
to  bear  upon  the  single  rail  immediately  back  of  the  wheel. 

679,682.    Device  for  Operating  Railway  Switch  Bars;  J.  S. 
Love,  Edgewood,  Pa.    App.  filed  Jan.  27,  igoo.  Details. 


ENGINEERING  SOCIETIES 


MASTER  CAR  AND  LOCOMOTIVE  PAINTERS'  ASSO- 
CIATION OF  THE  UNITED  STATES  AND  CANADA— Jhe 
thirty-second  annual  convention  of  the  association  will  be  held  at 
Buffalo,  Sept.  10,  11,  12  and  13.  Many  interesting  reports  and 
papers  will  be  read,  and  a  large  attendance  is  expected.  A  cordial 
invitation  is  extended  to  foremen  car  and  locomotive  painters 
throughout  the  United  States  and  Canada  to  be  present  at  the  con- 
vention and  receive  the  benefit  of  the  discussions  on  the  se\'eral 
topics  on  the  programme. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS 
— The  eighteenth  annual  convention  of  the  institute  will  be  held  at 
the  Pan-American  Exposition,  Aug.  20,  21,  22,  23  and  24.  More 
extensive  arrangements  than  ever  before  have  been  made,  including 
the  entire  trip  to  Buffalo,  and  the  meeting  really  commences  the 
middle  of  the  week  previous.  The  preliminary  announcement  of  the 
programme  which  has  been  issued  assures  to  the  members  and  their 
friends  who  avail  themselves  of  this  opportunity  to  visit  the  Expo- 
sition in  good  company  a  most  enjoyable  excursion,  and  the  list  of 
papers  and  authors  guarantees  the  scientific  standard  of  the  meet- 
ings. Although  possible  contingencies  may  arise  which  will  some- 
what modify  the  roirtine,  the  following  programme  will  be  carried' 
out ; 
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Wednesday,  Aug.  14,  a  general  meeting  will  be  held  at  12  West 
Thirty-First  Street,  New  York  City,  where  badges  will  be  dis- 
tributed and  a  collation  served.  Quite  a  large  contingent  of  foreign 
guests  is  expected,  and  at  this  session  they  will  be  made  welcome 
and  given  an  opportunity  to  meet  the  members  of  the  institute.  The 
remaining  days  of  the  week  will  be  occupied  in  the  inspection  of  the 
railway,  lighting  and  manufacturing  plants  and  telephone  exchanges 
in  the  vicinity  of  New  York,  a  dinner  being  held  at  the  Hotel  Marl- 
borough on  Thursday  evening.  Saturday  morning  the  party  will 
leave  in  a  body  on  board  the  specially  chartered  steamboat  "Mon- 
tauk"  and  proceed  up  the  Hudson  River  to  Albany,  where  the  night 
will  be  spent.  A  visit  to  the  General  Electric  Company  at  Schenec- 
tady will  be  given  during  the  morning  of  Monday  and  the  party 
will  then  continue  its  journey  to  Buf¥alo  by  special  train  on  the 
New  York  Central  &  Hudson  River  Railroad.  The  convention 
will  be  held  during  the  remainder  of  the  week,  as  stated  above, 
those  topics  relating  especially  to  electric  railroading  being  sched- 
uled for  Saturday,  Aug.  24.  Subjects  will  be  introduced  at  this  ses- 
sion by  A.  H.  Armstrong,  E.  J.  Berg  and  others.  The  headquarters 
of  the  institute  while  in  Buffalo  will  be  at  the  Niagara  Hotel.  It 
is  expected  that  only  morning  sessions  of  the  convention  will  be 
held,  the  afternoons  being  utilized  as  may  be  arranged  by  the 
Buffalo  local  committee  for  seeing  the  Exposition,  visiting  Niagara 
Falls,  inspecting  the  Buffalo  central  stations,  etc. 


PERSONAL  MENTION 


MR.  C.  M.  MARSHALL  has  been  appointed  superintendent  uf 
the  Atchison  Railway,  Light  &  Power  Company,  Atchison,  Kan. 

W.  P.  PALMER,  of  Moberly,  Mo.,  for  the  last  twenty-two  years 
assistant  claim  agent  of  the  Wabash  Railway,  assumed  the  position 
of  general  claim  agent  for  the  St.  Louis  Transit  Company,  Aug.  i. 

MR.  HOWARD  S.  KNOWLTON,  of  the  engineering  staff  of 
the  Boston  Elevated  Railway  Company,  has  resigned  from  that 
company  to  accept  a  position  with  Messrs.  Stone  &  Webster,  of 
Boston. 

MR.  M.  J.  KINCH,  of  Holland,  Mich.,  formerly  superintendent 
of  the  Holland  &  Lake  Michigan  Railway  Company,  has  been  ap- 
pointed general  superintendent  of  the  Grand  Rapids,  Holland  & 
Lake  Michigan  Railway  Company.  Mr.  Kinch  assumed  his  duties 
Aug.  I. 

MR.  P.  LANE,  engineer  of  the  American  Bridge  Company; 
the  Hon.  C.  C.  Colby,  of  Stansted,  Que.;  E.  C.  Crosby,  of  Brattle- 
boro,  Vt.,  are  interested  in  the  electric  railway  to  be  built  at  Levis 
They  have  been  over  the  proposed  routes,  with  which  they  arc 
satisfied. 

MR.  HENRY  H.  LYNCH,  who  has  been  superintendent  of  con- 
struction of  the  Market  Street  Railway  Company',  of  San  Fran- 
cisco, Cal.,  has  also  been  appointed  superintendent  of  repairs  and 
construction  of  the  entire  system  to  succeed  Engineer  Fairchild, 
resigned. 

MR.  L.  TRUDEAU,  head  roadmaster  of  the  Montreal  Street 
Railway,  has  resigned,  to  accept  the  position  of  superintendent  of 
a  system  in  Bordeaux,  France.  Mr.  Trudeau  has  been  in  the  em- 
ploy of  the  Montreal  Street  Railway  for  sixteen  years,  starting  as 
a  conductor. 

MR.  CHARLES  S.  THRASHER,  of  Cleveland,  has  been  ap- 
pointed auditor  of  the  Southern  Ohio  Traction  Company,  with 
headquarters  at  Hamilton,  succeeding  Mr.  Warren  N.  Bicknell, 
who  has  become  general  manager  of  the  Miami  &  Erie  Canal 
Transportation  Company. 

MR.  O.  D.  CHASE,  of  the  Chase  Construction  Company,  was 
accidentally  killed  at  Dayton,  Ohio,  on  July  29.  Mr.  Chase  was 
riding  on  a  construction  engine  used  in  the  work  of  building  the 
Dayton  &  Northern  Traction  Company's  road,  upon  which  his  com- 
pany is  engaged,  when  it  was  overturned,  killing  himself  and  the 
engineer.  Mr.  Chase  was  thirty  years  of  age  and  leaves  a  widow 
and  three  children.  It  is  announced  that  the  business  will  con- 
tinue. 

COLONEL  GEORGE  B.  KERPER  has  resigned  as  general 
manager  of  the  People's  Railway  Company,  of  Dayton,  to  devote 
his  entire  attention  to  the  work  of  the  Toledo,  Bowling  Green  & 
Southern  Railway,  of  which  he  has  recently  become  chief  cwner. 
Mr.  Kerper  was  also  formerly  general  manager  of  the  Mill  Creek 
Valley  Railway  Company,  which  is  building  a  road  from  Cincin- 
nati to  Hamilton.  He  will  continue  as  a  director  of  the  People's 
Railway  Company. 

MR.  D.  B.  HOLMES,  who  has  been  general  counsel  of  the 
Metropolitan  Street  Railway  Company,  of  Kansas  City,  since  it  was 


organized,  and  who  was  before  that  time  counsel  of  the  Grand 
Avenue  Railway  Company,  has  resigned  in  order  to  give  his  entire 
time  to  his  general  practice.  Mr.  Holmes  has  been  succeeded  by 
Mr.  Frank  Hagerman,  who  has  been  associated  with  him  as  counsel 
of  the  Metropolitan  Street  Railway  Company.  Mr.  Hagerman  will, 
also,  assume  absolute  control  of  the  claim  department  of  die  com- 
pany, thus  separating  it  entirely  from  the  executive  department. 

MR.  GEORGE  H.  HOLT,  head  of  the  banking  house  of 
George  H.  Holt  &  Company,  of  New  York,  formerly  president 
of  the  Denver  City  Railroad,  and  also  identified  with  other  prom- 
inent enterprises,  is  dead.  Mr.  Holt  was  born  near  Worcester, 
Mass.,  fifty-nine  years  ago,  and  was  graduated  from  Amherst 
College  in  the  class  of  1864.  He  has  been  a  member  of  the  Stock 
Exchange  since  1876  and  was  well  known  in  financial  circles.  Mr. 
Holt  was  a  member  of  the  Metropolitan,  Union  League  and 
Country  Clubs,  of  the  Downtown  Association,  the  Amherst  Col- 
lege Association  and  the  New  England  Society. 

MR.  A.  FRANK  MARS  has  been  appointed  general  manager 
of  the  South  Middlesex  Street  Railway  Company,  of  South  Fram- 
ingham,  Mass.  Mr.  Mars  is  a  practical  street  railway  man,  having 
been  connected  with  several  companies  in  the  East.  He  was  ap- 
pointed superintendent  of  the  Natick  &  Framingham  Street  Rail- 
way, which  is  now  the  South  Middlesex  Street  Railway  Company, 
when  the  road  was  constructed  about  ten  years  ago,  and  later 
accepted  a  position  with  a  street  railway  company  in  Pennsylvania. 
After  a  short  sojourn  there,  he  returned  to  Massachusetts  and  was 
appointed  superintendent  of  the  Milford,  Holliston  &  Framingham 
Street  Railway  Company. 

MR.  WILLIAM  E.  McCLINTOCK,  formerly  associate  counsel 
for  the  Brockton  Street  Railway  Company,  of  Brockton,  Mass.,  and 
since  that  road  has  come  into  the  hands  of  the  Massachusetts  Elec- 
tric Companies  and  become  a  part  of  what  is  now  the  Old  Colony 
Street  Railway  Company,  a  district  claim  agent,  has  resigned  that 
position  after  a  long  period  of  successful  work.  Mr.  McClintock 
has  had  the  accident  work  of  nearly  250  miles  of  road.  Besides  this 
he  has  prepared  most  of  the  important  cases  which  have  gone  to 
trial,  and  has  been  a  valuable  assistant  to  Judge  Bixby,  senior  coun- 
sel, in  the  trial  of  the  causes,  among  which  have  been  some  notable 
ones.  During  his  period  of  service  Mr.  McClintock  has  established 
an  enviable  reputation  as  one  of  the  most  successful  claim  agents 
and  railway  attorneys,  and  much  of  the  credit  for  the  success  which 
his  road  has  had  in  the  settlement  and  trial  of  its  cases  has  been 
due  to  his  keen  foresight  and  careful  preparation.  Mr.  McClintock 
has  not  made  his  plans  for  the  future  known.  He  is  prominent 
in  Masonic  circles  and  a  member  of  the  Algonquin  Club,  of  Brock- 
ton, as  well  as  other  business  and  social  organizations  in  Brockton, 
and  is  also  a  member  of  the  New  England  Street  Railway  Club. 

MR.  F.  E.  HUNTRESS,  of  Boston,  Mass.,  who  has  recently 
been  appointed  general  Eastern  agent  of  the  St.  Louis  Car  Com- 
pany, has  opened  a  new  office  at  716  Broad  Exchange  Build- 
ing, New  York  City.    In  addition  to  acting  as  general  Eastern 

agent  of  the  St.  Louis  Car 
Company,  Mr.  Huntress  will 
conduct  the  business  of 
the  Neal  Electric  Headlight 
Company,  and  his  street  rail- 
way supply  business,  with 
special  reference  to  export 
orders.  Mr.  Huntress  is  one 
of  the  best  known  street  rail- 
way men  in  New  England, 
and  in  addition  to  establish- 
ing a  large  business,  has  also 
been  prominent'in  many  other 
directions.  In  public  affairs 
he  has  been  a  well  known 
figure  in  Massachusetts,  hav- 
ing been  chosen  to  the  House 
of  Representatives  for  three 
terms  and  to  the  State  Senate 
for  two  terms.  He  was  also 
a  delegate  to  the  National  Re- 
publican convention  at  Phila- 
delphia, and  the  Massachusetts  delegate  to  notify  President  McKin- 
ley  of  his  nomination.  At  the  present  time  he  is  serving  in  the  State 
Senate,  of  Massachusetts,  and  is  one  of  the  leaders  of  the  Re- 
publican party  in  that  §tate.  He  is  comparatively  a  young  man, 
only  thirty-five  years  ol  age,  and  his  business  success  has  been 
won  in  quite  a  short  time.  He  was  graduated  from  Harvard  Col- 
lege in  1889,  and  is  a  member  of  the  University  Club,  of  Boston; 
Harvard  Club,  of  New  York;  Massachusetts  Republican  Club, 
and  many  o'the'r  local  and  political  organizations. 


F.  E.  HUNTRESS. 


August  io,  1901.] 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Aug.  7,  1901. 
Conditions  have  not  changed  materially  in  the  local  money 
market  since  the  date  of  the  last  articles  in  this  column  a  fortnight 
ago.  Call  money  hangs  very  easy  around  2  per  cent,  and  bankers 
are  conceding  4^4  per  cent  for  the  distant  time  maturities,  against 
a  stiff  5  per  cent  rate  a  month  ago.  No  change  of  consequence  is 
expected  until  the  crop-moving  requirements  begin  to  pull  down 
the  resources  of  the  local  institutions.  The  probabilities  then  a^e 
that  rates  for  all  classses  of  loans  will  advance  and  remain  com- 
paratively high  until  the  first  of  the  year.  It  is  too  early,  however, 
to  foretell  whether  or  not  there  will  be  an  actual  stringency  in  the 
market.  The  estimates  are  that  between  fifty  and  seventy-five 
millions  will  be  withdrawn  from  New  York  by  correspondents  in 
the  West  and  South.  To  meet  this  the  local  bankers  hold  now 
$22,000,000  surplus  reserve,  which  is  about  the  total  of  a  year  ago, 
and  well  up  to  the  average  of  the  season.  If  they  can  count  upon 
the  return  of  capital  which  has  been  borrowed  during  the  last  few 
months  to  finance  new  security  issues,  and  if  the  Treasury,  under 
the  revised  revenue  law,  ceases  its  drafts  upon  this  center,  the 
banks  will  pull  through  without  any  undue  strain.  The  constant 
arrival  of  new  gold  from  the  Klondike,  which  is  immediately 
transhipped  across  continent,  was  an  important  help  last  year,  and 
it  will  be  the  same  this  year.  These  receipts  appear  in  the  ma- 
chinery of  exchange  as  a  credit  upon  the  Sub-Treasury.  Hence 
they  will  tend  toward  equalizing  any  debit  from  the  banks  to  the 
Treasury  which  may  arise  out  of  the  ordinary  operations  of  rev- 
enue. Upon  the  ability  of  the  clearing  house  members  to  t  educe 
their  enormously  expanded  loans,  however,  depends  chiefl}'  their 
ability  to  maintain  the  surplus  reserve.  According  to  all  expert 
calculation  a  large  quantity  of  the  credits  taken  out  in  the  i;arious 
syndicate  enterprises  should  be  available  during  the  next  few 
months.  But  here  lies  the  test  of  main  importance  for  the  im- 
. mediate  future. 

The  Stock  flarket 

The  course  of  prices  on  the  Stock  E.xchange  during  the  last 
fortnight  has  reflected  the  generally  unsetttled  condition  into 
which  financial  sentiment  has  been  thrown  by  the  corn  crop  dam- 
age and  the  steel  strike.  The  first  of  these  factors  has  apparently 
spent  its  force  for  the  present  at  least.  With  the  breaking  of  the 
great  drought  in  the  States  of  the  Missouri  and  Mississippi  Valleys 
the  deterioration  of  the  corn  harvest  which  went  on  so  rapidly 
during  July  has  been  checked.  Attention  is  now  centered  on  the 
question  of  how  much  damage  has  actually  been  done.  The  latest 
advices  say  that  the  early-sown  corn  is  practically  ruined,  except 
as  it  may  serve  the  purpose  of  fodder.  On  the  other  hand,  the  later 
sowing  has  been  greatly  benefited,  and  in  the  great  corn  States,  like 
Iowa  and  Nebraska,  where  total  failure  was  at  one  time  threatened, 
the  expectation  is  that  from  one-half  to  two-thirds  of  a  normal 
crop  will  be  raised.  Everything  at  the  moment  hinges  upon  the 
regular  monthly  report  of  the  Agricultural  Bureau,  due  next 
Saturday,  whether  or  not  it  will  bear  out  the  exceedingly  pessi- 
mistic view  which  speculative  circles  have  commonly  entertained. 
The  grain  trade  is  figuring  on  a  yield  of  1,500,000,000  bushels, 
which  is  a  third  less  than  an  average  production,  like  that  of  a 
year  ago.  To  offset  this,  however,  the  price  of  corn  is  fully  20 
cents  on  the  bushel  above  the  average,  and  it  is  plausibly  reasoned 
that  this  advance,  together  with  the  higher  prices  for  the  phe- 
nomenal wheat  crop,  which  are  the  direct  result  of  the  shortage 
in  corn,  will  be  a  full  compensation  to  the  farmers;  in  other  words, 
that  their  profits  the  present  season  will  be  fully  up  to  the  normal. 
Inasmuch  as  the  decline  of  twenty  points  or  so  in  the  Western  rail- 
road shares  has  been  largely  based  on  the  belief  that  the  partial 
failure  of  the  corn  harvest  will  curtail  the  farmer's  purchasing  power 
for  othijr  commodities,  and  that  railway  traffic  will  be  injured  seri- 
ously thereby,  it  is  conceivable  that  the  downward  movement  of  the 
last  month  may  have  been  excessive.  The  failure  to  settle  the  dif- 
ferences in  the  steel  industry  is  the  more  immediate  matter  of  con- 
cern in  the  market  now.  Yet  as  this  article  is  writtten  the  street 
has  ceased  to  take  the  exaggerated  view  which  it  held  at  the  be- 
ginning of  the  week  regarding  the  probability  of  the  contest  be- 
tween labor  and  capital  becoming  general.  The  insufficiency  01 
the  labor  party's  resources,  the  lack  of  popular  sympathy  with 
their  cause,  and  the  defections  already  occurring  in  their  ranks 
are  seen  to  be  logical  reasons  why  the  struggle  can  not  long  be 
protracted.  So  far  as  the  general  situation  in  the  market  is  con- 
cerned, there  is  much  ground  for  the  belief  that  the  recent  decline 
in  prices  has  discounted  the  worst  that  may  happen  from  the  un 


favorable  outside  causes.  Railway  earnings  and  general  trade, 
which  are  the  two  main  determinants  of  security  values,  have  never 
been  more  flourishing  than  they  are  now,  and  until  there  is  much 
better  reason  for  anticipating  a  change  in  these  two  respects,  the 
present  range  of  quotations  on  the  Stock  Exchange  can  not  be 
looked  upon  as  high. 

The  local  traction  shares  have  followed  along  very  closely  in 
the  track  of  the  general  market,  and  so  far  as  their  outlook  is  con- 
cerned it  can  not  easly  be  disassociated  with  the  general  future 
of  speculation  and  investment.  There  is  nothing  of  any  im- 
portance impending  in  the  various  properties  to  indicate  that  they 
will  move  differently  from  the  rest  of  the  share  list.  The  interest 
which  attaches  to  the  recent  improvements  and  changes  of  power 
on  the  Metropolitan  is  confined  to  investment  holders  of  the  stock, 
and  it  is  not  likely  to  affect  the  present  price.  Brooklyn  Rapid 
Transit's  annual  report,  which  is  due  very  soon  now,  has  been 
pretty  thoroughly  discounted.  The  increase  in  gross  and  net 
earnings  has  been  a  fair  one,  but  the  failure  to  reduce  the  oper- 
ating ratio  materially,  as  was  promised  a  year  ago,  is  not  en- 
couraging. 
The  Curb  Market 

There  has  been  no  market  to  speak  of  in  the  inactive  traction 
specialties  on  the  curb  during  the  last  two  weeks.  Even  the  St. 
Louis  securities  have  scarcely  been  traded  in  at  all.  Quotations 
for  these  stocks  have  been  made  by  specialists,  who  have  varied 
their  bids  and  offers  from  day  to  day  in  arbitrary  fashion.  The 
common  has  fluctuated  between  26  and  27;^,  and  the  preferred 
between  791/  and  81.  The  high  figures,  it  will  be  noted,  are  about 
the  maximum  for  the  season.  The  4  per  cent  bonds  of  the  com- 
pany are  idle  and  unchanged  at  89.  Other  stocks  have  been 
changed  in  their  quotations  to  conform  to  changes  in  their  local 
markets,  but  no  open  sales  are  reported.  Columbus  common, 
which  recently  was  bid  up  sharply  from  42  to  48,  is  back  now  to 
451-2.  The  preferred  is  off  a  point  from  the  top  at  102.  Indian- 
apolis Street  Railway  is  lower  on  the  bid  price  at  34,  and  Rochester 
Passenger  has  dropped  two  points  to  25.  North  Jersey  Traction 
is  a  half  point  lower  bid.  On  the  other  hand,  the  bid  has  been 
raised  on  Syracuse  common  from  20  to  22,  on  the  preferred  from 
60  to  62,  and  on  New  Orleans  common  from  26  to  27^. 

Philadelphia 

The  various  street  railway  securities  in  Philadelphia  have  been 
httle  affected  by  the  recent  fluctuations  in  the  general  market. 
Union  Traction  held  very  steady  above  27  until  a  week  ago.  when 
it  weakened  to  its  present  quotation  of  2614.  Apparently  the 
short  interest  took  fright  at  the  rumors  that  the  terms  had  been 
arranged  for  the  Union  Traction  to  take  over  the  recently  granted 
rapid  transit  franchises,  but  on  the  repeated  denials  of  the  story 
the  bear  party  took  courage  and  marked  down  the  price  again. 
On  the  other  hand,  the  other  local  properties  in  Philadelphia  have 
been  distinctly  strong.  Philadelphia  Traction  is  up  from  54%  to 
96  on  small  investment  purchases.  Electric  People's  Traction  4s 
have  risen  from  951/  to  96.  Railways  Company  General  is  strong 
around  2^,  and  the  liquidation  in  American  Railways  which  fol- 
lowed the  reduction  in  the  dividend  on  Electric  Company  of 
America  shares  has  ceased,  the  price  holding  around  40.  Odd 
lots  of  Indianapolis  Street  Railway  sold  at  37,  and  Consolidated,  of 
New  Jersey,  at  68.  The  bond  market  has  been  generally  firm. 
The  principal  feature  was  the  sale  a  week  ago  of  $51,000  Con- 
solidated of  New  Jersey  5s  at  109,  against  a  transaction  at  108^/^ 
a  few  days  previously.  Indianapolis  4s  are  in  good  demand  at  8i, 
and  Newark  Passenger  55  at  118.  A  few  sales  are  reported  in 
Second  Avenue  of  Pittsburgh  5s  at  iiS^X. 
Chicago 

^  The  most  important  event  that  has  occurred  among  the  trac- 
tion stocks  of  Chicago  for  some  time  was  the  formal  announce- 
ment during  the  past  week  of  the  purchase  of  the  Union  Loop 
by  the  Northwestern  Elevated.  The  price  paid  was  $6,250,000. 
Although  this  had  been  expected  for  some  time,  it  is  the  chief  rea- 
son for  the  sharp  advance  in  the  stocks  of  the  Northwestern  com- 
pany. The  common,  which  sold  three  weeks  ago  at  42,  has  risen 
to  47,  and  the  preferred  shares  have  gone  up  during  the  same 
period  from  90^/^  to  92.  Judging  by  the  remarkable  increase  in 
the  earnings  of  the  Union  Loop  during  the  past  year,  the  acquisi- 
tion of  the  property  should  prove  very  valuable  to  the  North- 
western. Metropolitan  shares  have  also  enjoyed  a  rapid  recovery 
durhig  the  last  fortnight.  The  preferred  is  selling  around  93. 
against  88  three  weeks  ago,  and  the  common  is  up  from  34  to  ^6 
There  is  no  particular  reason  for  this  movement  except  that  the 
previous  decline  had  carried  the  shares  below  the  level  at  which 
they  were  attractive  to  investors.    Traffic  officials  on  both  the  ele- 
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vated  and  surface  lines  express  surprise  at  the  way  business  is 
keeping  up.  Increases  over  last  year  are  both  large  and  con- 
stant. Nothing  as  yet  has  been  made  public  concerning  the  nego-' 
tiations  which  are  pending  for  the  lease  of  the  St.  Paul  line  north 
of  Wilson  Avenue  by  the  Northwestern  Elevated.  It  is  stated 
that  no  official  announcement  regarding  the  matter  may  be  ex- 
pected for  some  time.  The  strength  in  the  traction  bond  issues  is 
equally  noteworthy  with  the  rise  in  the  stocks.  A  good  demand 
is  reported  for  West  Chicago  5s  and  for  Lake  Street  incdnie  5s. 
Fifty  thousand  dollars  worth  of  the  new  Northwestern  4s  were 
sold  privately  during  the  last  week  at  97. 
Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  igoo: 

Jan.  1,  1900  1901 

To  Date  Closing-  Bid 

High       Low      July  23    Aug.  6 

American  Railways  Co   iSVi         27  40  40 

Boston  Elevated    192  b9o  1S5  ISO 

Brooklyn  R.  T   SS%         iIVs         77%  73 

Chicago  City    285  20O  206  200 

Chicago  Union  Tr.  (common)   ..  17  15V2 

Chicago  L'nion  Tr.  (preferred)   ..  58  58 

Columbus  (common)    4S  20  42  451/2 

Columbus  (preferred)    103  80  100  102 

Consolidated  Traction  of  N.  J   OOVo         57  66  66 

Consolidated  Traction  of  N.  J.  5s   110  ..  1091/2  109 

Consolidated  Trac.  of  Pittsburgh  (common).    30%         2O14  ..  2O1/2 

Indianapolis  Street  Railway   41  15  35  34 

Lake  Street  Elevated    Whi  6V2         I21/2  I21/2 

Manhattan  Ry   131%         84  118%  115 

Massachusetts  Elec.  Cos.  (common)   43i/i         15  38%  37%. 

Massachusetts  Elec.  Cos.  (preferred)   96  70  93  921/2 

Metropolitan  Elevated,  Chicago  (common)...    371/2         241/2         35  36 
Metropolitan  Elevated,  Chicago  (preferred)..    94  76  90  921/. 

Metropolitan  Street    182  143%        I671/2  163 

Nassau  Electric  4s    97V2  ■•  971/2  971/2 

New  Orleans  (common)   331/0         18%         26  27% 

New  Orleans  (preferred)   108  90  102  100 

North  American   *106  *74  99  97 

North  Jersey    36  21  231/2  22% 

Northwestern  Elevated,  Chicago  (common)..    52  ..  45  47 

Northwestern  Elevated,  Chicago  (preferred).    971/,  93  99 

Rochester    ZW2         12  27  25 

St.  Louis  Iransit  Co.  (common)   33  I61/2         261/2  26 

South  Side  Elevated  (Chicago)   119  93  108  108 

Syracuse  (common)    b22  10%         20  22 

Syracuse  (preferred)    b65  25  60  62 

Third  Av   I.351/8         45%       120  120 

Twin  City,  Minneapolis  (common)   95%         58%         94  94 

United  Railways,  St.  Louis  (preferred)   82  ..  79  79i/2 

United  Railways,  St.  Louis,  4s   91%         ..  89  89 

Union  Traction  (Philadelphia)   401/8         24%         27%  261/2 

United  Traction  (Providence)   110  107  109  109 

Worcester  Traction  (common)   34%         25  . .  34V2 

Worcester  Traction  (preferred)   106  89  105  105 


a  Asked.     b  Bid.     *  Quotation  of  new  stock. 

Iron  and  Steel 

It  appears  probable  that  the  first  effect  of  the  decision  to  con- 
tinue the  strike  will  be  to  quicken  the  demand  in  most  branches 
of  the  iron  and  steel  trade.  Consumption  has  been  restricted 
during  the  last  three  months  by  the  belief  that  prices  would  fall 
of?  somewhat  during  the  summer.  But  the  strike,  which  means  a 
reduced  production  and  higher  prices,  changes  the  attitude  of  the 
buying  interests.  The  Steel  Corporation  purchased  during  the 
past  week  between  60,000  and  70,000  tons  of  Bessemer  and  basic 
pig  in  the  central  Western  market  for  immediate  and  for  August 
delivery.  This  is  by  far  the  most  important  transaction  reported 
in  some  time,  and  has  materially  strengthened  the  market  for  this 
class  of  the  crude  material.  Activity  continues  in  the  bar  iron 
trade,  which  is  supplying  a  considerable  demand  from  makers  of 
agricultural  implements.  The  structural  trade  is  also  active,  and  in 
wire  and  wire  products  the  business  is  exceptionally  heavy.  No 
change  is  reported  in  the  conditions  of  the  rail  market.  Quota- 
tions are  $16  for  Bessemer  pig,  $24  for  steel  billets,  and  $28  for 
steel  rails. 
Metals 

Copper  is  weaker,  at  i6^4  cents;  tin  is  a  shade  lower,  at  27 -)4 
cents;  lead  is  unchanged,  at  4^  cents,  and  spelter  is  unchanged,  at 
3.95  cents. 


GADSDEN,  ALA.^The  Gadsden  &  Attalla  Union  Railway  has  been  pur- 
chased by  W.  N.  Weller,  Charles  D.  Ward  and  John  T.  Weller,  and  it  is 
reported  that  the  new  owners  contemplate  consolidating  the  road  with  the 
Gadsden  Light,  Ice  &  Coal  Company.  The  reported  name  of  the  new  com- 
pany is  the  Alabama  City,  Gadsden  &  Attalla  Railroad  Company.  The 
officers  of  the  company  are:  W.  H.  Weller,  president;  Charles  S.  Ward, 
vice-president 'and  general  nianager;  John  T.  Weller,  secretary  and  treasurer. 


CHICAGO,  ILL.— The  Metropolitan  West  Side  Elevated  Railroad  has 
declared  a  semi-annual  dividend  of  2  per  cent  on  its  preferred  stock.  The 
declaration  in  February  last  was  1%  per  cent. 

CHICAGO,  ILL.— The  formal  sale  of  the  Union  Elevated,  girding  the 
downtown  district  and  connecting  with  the  four  elevated  roads  of  the  North- 
western Elevated  Railroad  Company,  was  consummated  Aug.  1.  The  pur- 
chase price  is  $6,250,000,  or  $125  per  share. 

CHICAGO,  ILL. — A  special  report,  dated  Chicago,  Aug.  5,  says:  "Otis, 
Wilson  &  Company  have  disposed  of  all  but  about  $175,000  of  the  $1,500,000 
of  first  mortgage  4  per  cent  gold  bonds  of  the  Metropolitan  West  Side  Ele- 
vated Railway  Company  recently  secured  by  them.  The  firm  believes  that 
within  the  next  few  days  the  entire  issue  will  have  been  placed.  The  bonds 
are  offered  in  amounts  of  $1,000  and  more  at  99  and  accrued  interest  from 
July  1,  subject  to  change.  The  total  amount  of  the  issue  was  $5,000,000,  and 
it  is  said  that  practically  all  of  the  bonds  have  found  ready  takers.  The  pur-' 
pose  of  the  bond  issue  was  to  pay  for  the  cost  of  extensions  at  present  under 
construction,  one  being  an  extension  from  the  Garfield  Park  line  from  West 
Forty-Eighth  Avenue  to  West  Fifty-Second  Avenue,  a  distance  of  about 
%  mile,  and  the  other  an  extension  of  the  Douglas  Park  line  to  West  Fortieth 
.\venue,  l.S  miles  west  of  the  present  terminus  of  that  branch.  The  bonds 
are  secured  by  a  first  mortgage  on  the  branch  railways,  right  of'way  and 
franchises,  including  all  property  now  owned  or  hereafter  to  be  acquired  in 
connection  therewith,  together  with  all  lands,  tracks  and  roadways  of  the 
branch  railways;  also  by  a  mortgage  on  all  of  the  company's  main  line,  sub- 
ject to  a  mortgage  of  $10,000,000  date  Aug.  1,  1898." 

BOSTON,  MASS. — As  was  generally  expected,  the  directors  of  the  Boston 
Elevated  Railway  Company  have  declared  a  semi-annual  dividend  of  3%  per 
cent,  thus  placing  the  stock  on  a  7  per  cent  basis.  The  dividend  is  payable 
Aug.  16. 

BOSTON,  MASS.— The  Railroad  Commissioners  have  authorized  the  Inter- 
State  Consolidated  Street  Railway  Company,  of  Massachusetts,  to  purchase 
the  Inter-State  Consolidated  Street  Railway  Company,  of  Rhode  Island,  and 
to  issue  $275,000  capital  stock  in  exchange,  share  for  share,  for  the  stock  of 
the  latter  company. 

WORCESTER,  MASS.— The  Boston  News  Bureau  has  this  to  say  of  the 
Worcester  consolidation:  "The  Worcester  Railways  &  Investment  Company, 
recently  organized  by  Boston  and  Worcester  men,  with  $6,000,000  capital,  to 
acquire  the  street  railway  properties  in  the  vicinity  of  Worcester,  is  a 
unique  financial  proposition.  The  company  is  a  voluntary  association,  formed 
somewhat  after  the  manner  of  the  Massachusetts  Electric  Companies.  There 
is  only  one  class  of  stock,  however,  which  has  no  par  value,  each  share  repre- 
senting a  fractional  interest  in  the  entire  assets  of  the  properties  taken  over, 
and  consequently  each  share  is  entitled  to  a  fractional  part  of  the  income. 
The  shares  are  being  privately  placed  at  $100  per  share,  and  it  is  the  intention 
of  the  management  to  pay  dividends  at  the  rate  of  4%  per  cent  at  first,  but 
based  on  the  operation  of  the  properties  heretofore,  this  rate  should  ultimately 
be  increased.  The  old  Worcester  Consolidated  road  has  shown  a  larger  rela- 
tive increase  in  gross  receipts  from  year  to  year  than  any  other  street  railway 
in  the  State.  The  Worcester  Railways  &  Investment  Company  purchased 
$6,400,000  of  stock  in  the  companies  it  controls,  but  issued  only  $6,000,000  of 
trust  certificates  against  it,  and  it  is  declared  that  the  above  $6,000,000  repre- 
sents actual  property  without  the  infusion  of  any  water  whatsoever.  The  com- 
panies taken  over  have  bonds  outstanding  to  the  amount  of  but  $1,300,000. 
The  Investment  Company  secured  control  of  the  Worcester  Consolidated 
Road  by  purchase  of  the  stock  of  the  Worcester  Traction  Company,  which 
controlled  the  Consolidated.  It  is  now  proposed  to  liquidate  the  Traction 
Company,  leaving  as  the  operating  properties  the  Worcester  Consolidated, 
Worcester  &  Suburban,  Leominster  &  Clinton  and  the  Worcester  &  Marl- 
borough. These  companies  serve  a  population  of  about  250,000.  Vermilye  & 
Company  have  acted  as  the  financial  agents  in  the  undertaking." 

DETROIT,  MICH.— The  directors  of  the  Detroit  United  Railway  Com- 
pany have  declared  the  regular  quarterly  dividend  of  1  per  cent,  payable  Sept. 
2.    Books  close  Aug.  15  and  reopen  Sept.  3. 

BINGHAMTON,  N.  Y.— The  Binghamton  Railroad  Company  reports  earn- 
ings as  follows: 

Year  ending  June  30  1901  1900 

Gross  receipts    $190,910  $176,210 

Operating  expenses    104,075  99,059 

Earnings  from  operation   $86,835  $77,151 

Fixed  charges    60,177  55,455 

Net  earnings    $26,658  $21,895 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

June  1901  1900 

Gross  receipts   $1,181,023  $1,105,006 

Operating  expenses    732,740       •  657,879 

Earnings  from  operation                                                      $448,283  $447,128 

Fiscal  year  ending  June  30                                                 1901  1900 

Gross  receipts   $12,101,197  $11,751,595 

Operating  expenses                                                            7,970,634  7,993,226 

Earnings  from  operation   $4,130,563  $3,758,369 

The  gross  receipts  of  the  company  for  June,  1901,  show  an  appreciable  in- 
crease— $76,000 — over  those  for  June,  1900,  but  this  is  offset  by  the  increased 
operating  expenses,  the  earnings  from  operation,  as  a  consequence,  showing 
an  increase  of  but  $1,155.  There  is  a  considerable  increase  in  gross  receipts 
for  the  fiscal  year  just  ended,  the  increase  being  $325,000.  The  increase  in  the 
company's  gross  receipts  was  $349,600,  but  the  decrease  in  operating  expenses 
was  not  significant,  being  $25,500. 
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NRW  YORK,  N.  Y.— An  extra  dividend  of  38  per  cent  has  been  declared 
by  the  Sixth  Avenue  Railroad  Company.  This  dividend  results  from  the  sale 
of  the  car  house  property  at  Sixth  Avenue  and  Forty-Third  Street.  The 
General  Carriage  Company  purchased  this  property  for  about  $1,000,000,  and 
the  title  is  now  held  by  the  Central  Realty  Company. 

NEWBURGH,  N.  Y.— A  large  majority  of  the  bondholders  of  the  New- 
burgh  Electric  Railway  Company,  Newburgh  &  Orange  Lake  Railroad  Com- 
pany and  Walden  S:  Orange  Lake  Railroad  Company  have  consented  to  a 
plan  of  reorganization  of  the  companies.  Holders  of  the  bonds  of  the  com- 
panies are  offered  the  opportunity  of  depositing  with  Hamilton  Trust 
Company,  of  Brooklyn,  their  securities  and  securing  the  benefits  thereof  on  or 
before  Aug.  15. 

NEW  YORK,  N.  Y. — The  consolidation  proposition  of  the  American  Light 
iS:  Traction  Company,  which  some  time  since  acquired  several  of  the  so-called 
McMillin  gas  and  electric  companies,  has  been  accepted  by  a  majority  in- 
terest of  the  following  companies,  the  terms  offered  being  as  indicated: 
Each  share  of  stock  of  Binghamton  (N.  Y.)  Gas  Works  (4000  shares  of  $100) 
to  be  exchanged  for  $26.38  new  preferred  and  $7.91  new  common.  Each  share 
of  stock  of  Southern  Light  &  Traction  Company,  of  San  Antonio  (17,625 
shares  of  $100)  to  be  exchanged  for  $44.28  new  preferred  and  $13.28  new  com- 
mon. Each  share  of  St.  Paul  Gas  Light  (15,000  shares  of  $100)  to  be  ex- 
changed for  $62.50  new  preferred  ;ind  $18.75  new  common. 

NEW  YORK,  N.  Y.— John  B.  McDonald,  the  contractor  for  the  rapid 
transit  tunnel  construction,  has  forwarded  his  requisition  for  $1,200,000  to 
President  Alexander  E.  Orr  for  expenses  of  the  tunnel  during  July.  It 
exceeds  the  amount  drawn  from  the  city  during  any  preceding  month,  and 
brings  the  total  expenses  of  tunnel  work  up  to  date  to  $7,000,000.  Heretofore  the 
requisitions  drawn  upon  the  board  by  Mr.  McDonald  have  averaged  $500,000 
a  month.  Last  month  the  amount  paid  out  was  $700,000.  In  March  it  reached 
$970,000,  which  was  the  record  until  this  month's  bill  was  received  from  the 
contractor.  The  total  expenditure  of  $7,000,000  would  indicate  that  one-fifth 
of  the  work  was  completed;  but  much  more  than  this  has  been  done,  as  allow- 
ances must  be  made  for  equipment. 

CLEVELAND,  OHIO.— Mr.  Moore,  of  the  Everett-Moore  syndicate,  was 
in  Detroit  last  week  and  perfected  the  deal  for  the  purchase  of  the  Detroit, 
Rochester,  Romeo  &  Lake  Orion  Railway  and  the  Detroit,  Utica  &  Romeo 
Railway,  reference  to  which  has  previously  been  made  in  the  Street  Railway 
Journal.  This  gives  the  syndicate  all  the  interurban  roads  radiating  from 
Detroit,  with  the  exception  of  the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson 
Railway.  An  option  was  secured  on  this  property,  but  it  is  stated,  that  the 
figure  is  considered  too  high.  The  recent  purchase  adds  about  100  miles  of 
completed  road  to  the  syndicate  properties  in  Michigan. 

WOOSTER,  OHIO.— The  Cleveland  &  Southern  Electric  Railway  Com- 
pany has  filed  a  mortgage  with  the  County  Recorder  for  .$1,000,000,  given  to 
the  Cleveland  Trust  Company.  Fifty  of  the  bonds  of  $1,000  each  are  to  be 
issued  at  once  for  the  purpose  of  providing  for  the  outstanding  indebtedness 
and  constructing  the  road. 

CANTON,  OHIO. — It  is  reported  here  that  the  Everett-Moore  syndicate, 
which  owns  the  Northern  Ohio  Traction  Company,  and  the  Boston  syndicate 
which  is  building  the  Canton-Akron  Electric  Railway,  are  both  seeking  to 
purchase  the  Canton-Massillon  Railw-ay,  which  is  in  operation  between  this 
city  and  Massillon.  It  would  form  a  valuable  connecting  link  for  either 
of  the  roads.    It  is  asserted  that  $800,000  has  been  offered  for  the  property. 

READING,  PA. — The  Unit-ed  Traction  Company,  controlled  by  the  United 
Power  &  Transportation  Company,  perfected  a  lease  of  the  Reading  &  South- 
western Railway  on  Aug.  5,  thus  securing  control  of  all  the  lines  in  the  city. 
The  lease  is  for  999  years,  and  it  is  said  that  the  stockholders  of  the  company 
have  guaranteed  12  per  cent. 

PHILADELPHIA,  PA. — The  American  Railways  CJompany's  regular  divi- 
dend of  1  per  cent,  declared  last  week,  is  payable  Sept.  16.  The  regular  divi- 
dend meeting  occurs  between  Aug.  10  and  15,  but  the  dividend  was  declared 
in  advance  of  the  meeting.  The  annual  meeting  of  the  company  will  be  held 
Sept.  i9. 

DALLAS,  TEX.— The  Dallas  Consolidated  Electric  Street  Railway  Com- 
pany, of  Dallas,  filed  July  22  an  amendment  to  its  charter  increasing  its 
capital  stock  from  $1,000,000  to  $2,000,000.  Five  thousand  shares  of  the  new 
issue  of  stock  will  be  preferred. 

SEATTLE,  WASH. — Federal  Judge  Hanford  has  signed  a  decree  fixing 
Aug.  28  as  the  date  of  the  sale  of  the  Seattle  City  Railway  Company.  The 
property  includes  a  valuable  franchise,  two  lines  running  from  the  downtown 
business  district  to  and  along  the  lake,  rolling  stock,  a  power  station  and  car 
houses.  The  foreclosure  proceedings  were  brought  by  the  Central  Trust  Com- 
pany, of  New  York.  The  principal  owner  of  the  bonds  is  the  Seattle  Electric 
Company,  which  controls  all  other  local  street  car  lines  but  one,  and  expects 
to  acquire  the  city  line  at  the  coming  sale. 

SEATTLE,  WASH. — The  Seattle  Electric  Company  reports  earnings  as 
follows : 

Five  months  ending  May  31  1901  1900 

Gross  receipts    $514,386  $412,705 

Operating  expenses    321,194  315,452 

Earnings  from  operation    .$193,192  $97,253 

Fixed  charges  .;   100,843  76,4.38 

Net  earnings    ,$92,.349  ,$20,815 

MILWAUKEE,  WIS.— The  Milwaukee  Electric  Railway  &   Light  Com- 
pany reports  earnings  as  follows: 
Five  months  ending  June  30  1901  1900 

Gross  receipts    $918,104  $830,674 

Operating  expenses   ■   492,0.33  441,341 
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NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

Cleveland  El.  Ry.  Co. . . 
Cleveland,  Painesville  & 

Eastern  

Consolidated  Tr.  (Pitts 

burgh)  

Denver  City  Tramway.. . 

Detroit  United  Ry  

Duluth  Superior  Tr  . . . . 
Herkimer,  Mohawk,  Ilion 

&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction. 

Olean  St.  Ry.  Co  

Pittsburgh  Consol.  Tr. . . 
Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 
Twin  City  Rapid  Transit. 
United  Tr.  Co.  (Albany). 
United  Tr.Co.(Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 
Moiilh 


June 
June 
May 
June 

June 
June 

Apr. 

Apr. 
June 
June 
May 

May 
May 
May 
lune 
June 
Apr. 
}une 
June 
"May 
June 
fune 
June 
May 
June 
Mar. 


1901 


$79,736 
2[,i54 
1,075,576 

17,253 

72,201 
72,201 


238,706 
134,738 
250,668 
37,205 

4,508 
283,403 
10,003 
180,371 
58,191 
3,749 
265,824 

23,277 
80,401 
59,928 
29,905 
56,952 
251.Q46 
125,831 
157,792 


1900 


$73,299 
17,201 

1,086,840 

13,849 

73,965 
173.820 

8,966 

234,247 
114,868 
220,584 


Latest 
Net  Earnings 


1901 


11,434 
360,415 
11,057 

42,452 
91,298 

4.249 

111,954 
59,8-43 
116,764 


4,146 

1,93s 

908 

203,389 

120,993 

87,903 

7,345 

3.185 

674 

168,2  4 

47,566 

26,069 

16,494 

3,505 

1,741 

1,100 

247,989 

147,337 

133,518 

19,016 

8,234 

9,877 

75.749 

32,9  0 

26,011 

52,873 

30,266 

21,823 

2s,8i8 

14,741 

11,747 

48,211 

26,010 

21,305 

224,927 

137,605 

119,694 

119,148 

27,306 

25,127 

148,009 

70,741 

65,511 

1900 


7,960 
428,742 
9,385 

42,700 
80,964 

3,163 

119,566 
49,941 
98,109 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 

&  Lt.  Co  :. 

Montreal  Street  Ry. 
Northern  Ohio  Tr. . 
Olean  St.  Ry.  Co.... 
Pittsb'gh  Cons.  Tr.. 
Richmond  Trac. Co 

Rochester  Ry  

Scranton  Ry.  Co. . . 
Seattle  Elec.  Co. .  . 
Southern  Ohio  Tr. 
SyracuseR.T.Rv.Co 
Twin  City  R.  T.  Co. 
United  Tr.  Co.  (Al 

bany )  

United  Tr.Co  (P  tt^ 

burgh)  


Gross  from  July  1  to  Latest 
Date 

Net  from  July  1  to 
Latest  Bate 

Period 
Ending 

1901 

1900 

1901 

1900 

June  30 
June  30 
May  31 

$844,297 
190,910 
10920 174 

$778,042 
176,210 
10646589 

$  

86,835 
3,682, 28u 

$  

77.151 
3,311,243 

June  30 

152,959 

117, 966 

84,632 

66,558 

ayune3o 
June  30 

384.638 
2,149.99^ 

369,938 
1,649,304 

223,546 

980,890 

220,145 
637.321 

Apr.30 

1 19,666 

102,359 

61,454 

50,781 

June  30 
ajune  30 

1,395,179 
1,263,546 

1,262,915 
1,150,728 

647,964 
569,035 

497,233 
493,249 

May  31 
May  31 
May  3 1 

48,895 
2,698,332 
I  15,834 

47,026 
2,331,632 
60,194 

20,247 
1,303,216 
45,192 

21,063 
1,085,748 

tdf.  6,673 

d]ime  30 
*[une  30 
aApr.30 
Apr.30 
b]nne  30 
cfune  30 
May  31 
May  31 
iifMay  31 
(ifune  30 
May  31 
May  31 

918,104 
1349,214 
162,251 
43,019 
768,913 
I52,OjI 

898,156 
554,09- 
514,380 
142,956 

564,347 
1,178, 258 

830,674 
1,256,116 

426,071 

3S9.333 

58,217 

2f,735 
403,567 

58,379 
337,248 
233,677 
193,192 

55,937 
254,458 
614,594 

39,322 
731,948 
145.217 
835.543 
548,044 
412,705 
126,640 

5"4. 191 
1.086,395 

iS,475 
379,447 

65,630 
328,021 
249,802 

97,253 
56,oj8 
211,962 
548,433 

fune 30 
Mar  31 

1.340,356 

1,434,14'^ 

186,731 
634,423 

1,321,158 

604,154 

Eai-nings  from  operation     $426,071  $389,333 


•  Nine  months.      +  Caused  by  strike  of  employees.       a  From  Jan.  1. 
d  Three  months.  (•  Nine  months.  f/  Five  months. 
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BESSEMER,  ALA. — Application  has  been  made  to  the  city  of  Bessemer 
for  a  franchise  for  a  street  railway  line  to  enter  the  city  via  Ensley,  Colomite 
and  Brighton,  and  thence  through  to  Jonesboro.  The  matter  is  before  a  com- 
mittee of  the  Council. 

MOBILE,  ALA. — It  is  understood  that  the  street  railway  companies  of  the 
city  of  Mobile  will  present  a  petition  to  the  City  Council  for  a  twenty-five-year 
extension  of  their  franchises  which  expire  in  1914.  In  return  for  this  the 
companies  propose  to  give  free  lights  to  the  public  buildings,  fire  engine 
house,  etc.,  which  will  make  a  saving  to  the  city  of  at  least  $500  a  year. 

VALLEJO,  CAL. — Application  having  been  made  by  J.  W.  and  H.  F. 
Hartzell  for  a  franchise  to  build  an  electric  railway  from  Benicia  to  Vallejo, 
and  also  from  Vallejo  to  Masonic  and  Odd  Fellows'  Cemetery,  the  Board  of 
Supervisors  will  receive  bids  for  the  franchise  up  to  Sept  1. 

HARTFORD,  CONN.— The  general  contract  for  the  construction  of  the 
Hartford  &  Springfield  Street  Railway  Company,  which  is  now  under  con- 
struction, is  held  by  the  National  Railway  Company,  and  the  contract  has 
been  sublet  as  follows:  L.  E.  Myers  Company,  track  work;  Pennsylvania 
Steel  Company,  track;  Nason  Manufacturing  Company,  cars;  General  Elec- 
tric Company,  motors  and  power  station  equipment.  The  line  is  to  extend 
between  Haitford,  Conn.,  and  Springfield,  Mass.,  and  8%  miles  of  old  track 
is  being  reconstructed  and  6%  miles  of  new  being  built.  The  power  station 
will  be  equipped  with  two  300-kw  generators,  two  cross-compound  conducting 
Wetherill-Corliss  engines,  and  three  Cahill  horizontal  water-tube  boilers.  The 
officers  of  the  company  are:  Philip  S.  Saltonstall,  president;  Chauncey 
Eldridge,  treasurer;  George  B.  Larrabee,  superintendent. 

INDIANAPOLIS,  IND. — New  York  capitalists  have  agreed  to  subscribe 
for  the  $2,000,000  bonds  of  the  Indianapolis  &  Logansport  Interurban  Railway 
Company,  and  the  contract  for  the  construction  of  the  road  is  said  to  have 
been  awarded.  The  road  will  be  67  miles  in  length,  and  will  extend  through 
a  fine  farming  country. 

VALPARAISO,  IND.— P.  W.  Clifford,  who  was  reported  as  interested  in 
a  plan  to  construct  an  electric  railway  at  Valparaiso,  states  that  the  prob- 
ability of  a  street  railway  being  built  is  remote,  and  that  probably  nothing 
will  be  done  before  next  year. 

CORNISH,  MAINE.— The  recently  incorporated  Ossipee  Valley  Railway 
Company  has  not  awarded  the  contract  for  the  construction  of  its  proposed 
road.  The  new  line  will  be  about  12  miles  long,  and  will  extend  from  Cornish 
to  Baldwin,  Hiram,  Keyes  Falls,  Parsonfield,  Porter  and  East  Freedom.  The 
company  will  operate  four  motor  cars  and  four  trail  cars,  and  expects  to  begin 
construction  work  in  the  near  future.  Tlie  company  will  not  erect  a  power 
station,  but  will  lease  power.  The  officers  of  the  company  are:  A.  S.  Pen- 
nock,  president;  Allen  Garvet,  vice-president;  F.  A.  Hobart,  treasurer;  J.  M. 
Lord,  clerk.  Mr.  Pennock,  the  president,  can  be  addressed  at  439  Tremont 
Building,  Boston. 

BALTIMORE,  MD.— Right  of  way  is  now  being  secured  for  the  extension 
of  the  lines  of  the  United  Railways  &  Electric  Company  from  ©undalk  to 
Sparrow's  Point.    The  line  will  be  3  miles  in  length. 

WORCESTER,  MASS.— Work  was  begun  July  24,  at  Worcester,  on  vhe 
Worcester,  Rochdale  &  Charlton  Depot  Street  Railway.  The  start  was  made 
at  Stafford  Street,  and  the  work  will  be  pushed  toward  the  ,\uburn  line,  as  the 
franchise  granted  the  company  requires  the  completion  of  track  laying  by 
Aug.  10. 

BENTON  HARBOR,  MICH.— The  West  Michigan  Traction  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000,000.  Eastern  capitalists  are 
understood  to  be  behind  the  company.  The  company  proposes  to  build  an 
electric  railway  from  the  vicinity  of  Benton  Harbor  to  Dowagiac,  Cassopolis, 
Decatur,  Pawpaw  and  Kalamazoo,  a  distance  of  90  miles. 

DETROIT,  MICH.— The  Detroit  &  Pontiac,  Wyandotte  &  Detroit  River 
and  the  Detroit  &  Northwestern  Railways  have  moved  into  the  new  joint 
express  depot  at  the  corner  of  Congress  and  Fifth  Streets,  Detroit.  The  build- 
ing is  not  yet  completed,  but  when  it  is.  there  will  be  no  more  convenient 
or  compact  express  office  in  the  city.  The  cars  will  run  up  to  the  side  of  a 
long,  roomy  platform,  and  here  unload  their  freight,  and  the  articles  .will  then 
be  transported  to  the  other  side  of  the  station,  where  they  will  be  placed  in 
wagons. 

PETOSKY,  MICH.— The  Petosky  &  Harbor  Springs  Railroad  Company, 
which  has  for  some  time  been  engaged  in  securing  franchises  and  rights  of 
way,  has  been  incorporated  under  Michigan  laws  to  build  its  road  from  Petosky 
to  Harbor  Springs,  a  distance  of  about  8  miles.  The  capital  stock  of  the  com- 
pany is  $64,000,  and  the  motive  power  to  be  used  will  be  determined  by  the 
directors.  The  stockholders  of  the  company  are:  Charles  A.  Thatcher,  William 
P.  Thatcher,  John  M.  Ormond,  George  W.  Blake  and  D.  Charles  Hart,  of 
Toledo,  Ohio;  D.  T.  Elmer  and  Fred  D.  Elmer,  of  Monroe,  Mich. 

LANSING,  MICH.— The  differences  between  the  Lansing.  St.  Johns  &  St. 
Louis  Railway  Company  and  the  Council  of  St.  Johns  have  been  adjusted 
satisfactorily,  and  the  work  of  building  the  line  through  that  place  will  pro- 
ceed rapidly. 

LUDINGTON,  MICH. — The  Epworth  League  Railway  Company,  organized 
some  time  ago  for  the  purpose  of  building  an  electric  railway  from  Ludington 
to  the  Epworth  League  training  grounds,  on  Hamlins  Lake,  a  distance  of 
about  4  miles,  has  amended  its  articles  of  association  so  as  to  change  the  name 
of  the  ccm.pany  to  the  Ludington  &  Northern  Railway  Company.  The  road 
is  practically  completed  for  the  entire  distance,  and  is  in  operation. 

JACKSON.  MISS.— General  Manager  Douglass,  of  the  Jackson  Street  Rail- 
way &  Electric  Cdiripany,  has  been  to  Memphis  to  confer  with  the  stockholders 


of  the  road,  looking  to  some  needed  improvements.  It  is  said  that  a  number 
of  new  cars  will  be  bought. 

KANSAS  CITY,  MO. — An  ordinance  has  been  introduced  in  Council  and 
referred  to  the  committee  on  streets,  alleys  and  grades,  granting  a  franchise 
to  the  Inter-State  &  Leavenworth  Electric  Railway  Company  to  build  and 
operate  an  electric  railway  in  Kansas  City.  The  Inter-State  Company  pro- 
poses to  use  the  tracks  of  the  Metropolitan  Street  Railway  on  certain  streets, 
and  at  the  same  time  that  the  franchise  ordinance  was  put  before  the  Council, 
another  ordinance  was  introduced  fixing  the  rate  of  compensation  for  the  use 
of  the  track  and  overhead  wires  of  the  Metropolitan  Company.  This  rate 
was  fixed  at  3  per  cent  a  year  upon  a  valuation  of  $20,000  for  each  mile  or 
fraction  of  a  mile  of  single  track  used  by  the  Inter-State  Company.  It  pro- 
vided, too,  that  the  cost  of  maintaining  the  tracks,  poles,  wires  and  other 
appurtenances  of  the  lines  used  by  both  companies  be  divided  in  proportion 
to  the  number  of  cars  used  by  each  company.  These  ordinances  are  still  in 
the  hands  of  the  committee  of  the  Council. 

K.\NSAS  CITY,  MO.--A  force  of  men,  under  the  North  American  Con- 
struction Company,  has  begun  building  track  on  Springfield  Avenue,  a  street 
a  mile  long.  A  part  of  this  will  be  tie  construction,  but  most  of  it  will  be 
concrete  trench  construction.  This  will  be  the  first  crosstown  line  in  Kansas 
Ciiy. 

KANSAS  CITY,  MO. — The  Kansas  City-Leavenworth  Railway  Company, 
which  is  now  operating  an  electric  railway  from  Kansas  City,  Kan.,  to  Leaven- 
worth, Kan.,  25  miles,  has  secured  a  charter  in  Missouri  for  a  company  called 
Ibe  Interstate  &  Leavenworth  Company,  of  Kansas  City,  the  purpose  of  which 
is  to  build  an  electric  railway  into  Kansas  City,  Mo.  To  do  this  the  company 
has  planned  to  bridge  the  Kaw  River  and  build  a  high  viaduct  to  take  its 
carp  uptown  in  Kansas  City.  The  capital  stock  of  the  new  company  is  placed 
at  $500,000.  The  stockholders  of  the  company  are:  W.  H.  Gabriel,  of  Cleve- 
land, Ohio;  H.  W.  Wolcott,  of  Leavenworth,  Kan.;  H.  S.  Denefe,  of  Wolcott, 
Kan. ;  H.  E.  Gabriel,  J.  M.  Denny,  James  Black,  Landry  Harwood  and  F.  E. 
I.ott,  of  Kansas  City. 

UNION,  N.  H. — There  is  talk  of  building  an  electric  railway  from  Union, 
through  Acton  and  Emory  Mills,  to  Springvale,  Maine.  Connection  will  be 
made  at  Springvale  with  the  Sandford  &  Cape  Porpoise  Electric  Railway. 

BROOKLYN,  N.  Y. — The  Brooklyn  Rapid  Transit  is  reported  to  have  placed 
orders  for  tv/elve  locomobiles,  to  be  used  as  repair  wagons,  for  delivery  by 
Oct.  1,  at  a  cost  of  from  $2,200  to  $2,500  each.  General  Manager  Bracken- 
ridge,  so  it  is  reported,  will  probably  use  a  locomobile  for  his  personal  in- 
spection trips,  like  President  Greatsinger. 

NEW  YORK,  N.  Y. — The  Metropolitan  Street  Railway  Company  has  begun 
the  construction  of  its  Kingsbridge  road. 

NEW  YORK,  N.  Y. — The  Treasury  Department  has  issued  a  special  license 
permitting  the  Rapid  Transit  Subway  Construction  Company  to  proceed  with 
the  work  on  the  rapid  transit  subway  under  Mail  Street,  directly  back  of  the 
Federal  Postoffice. 

PORT  CHESTER,  N.  Y.— From  the  list  of  the  directors  of  the  newly  in- 
corporated New  York  &  Stamford  Railway  Company  it  is  evident  that  the 
New  York,  New  Haven  &  Hartford  Railroad  is  behind  the  company,  and  that 
the  company  is  perfecting  another  barrier  to  the  companies  that  would  perfect 
a  complete  trolley  line  between  New  York  and  Boston.  The  New  York  & 
Stamford  Railway  is  a  consolidation  of  the  Port  Chester  Street  Railway  Com- 
pany and  the  Larchmont  Horse  Railway  Company,  which  consolidation  was 
perfected  Aug.  3.  This  is  the  company  that  is  constructing  the  new  line 
through  aristocratic  Greenwich,  and  against  which  there  was  much  opposition. 
The  company  is  capitalized  at  $5(10,000,  and  the  directors  are:  W.  H.  Camp- 
bell, William  Murray,  C.  O.  Singer  and  John  Neilson,  of  Larchmont;  N.  H. 
Heft  and  G.  S.  Heft,  of  Bridgeport,  Conn.;  R.  J.  Walsh,  of  Greenwich,  Conn.; 
W.  A.  Ward,  of  Port  Chester,  and  W.  H.  Trumbull,  of  Salem,  Mass. 

M.\RIETTA,  OHIO.— The  Parkersburg  &  Marietta  Electric  Railway  Com- 
pany is  advertising  for  bids  for  the  construction  work  on  12  miles  of  line. 
C.  H.  Shattuck  is  president  of  the  company  and  J.  M.  Jackson,  of  Parkers- 
burg, W.  Va.,  chief  engineer. 

TOLEDO,  OHIO.— The  Michigan  &  Ohio  Electric  Railway  Company,  of 
which  W.  I.  Robinson,  of  Detroit,  is  president,  has  placed  contracts  for  grad- 
ing, work  to  start  within  thirty  days.  The  road  will  extend  from  Toledo  to 
Maybee,  Belleville,  Romulus,  Taylor  and  Encorse,  Mich.,  with  a  branch  to 
Detroit,  and  will  have  61  miles  of  track. 

CINCINNATI,  OHIO.— The  Cincinnati  Traction  Company  has  purchased 
a  building  site  at  the  corner  of  Walnut  Street  and  Government  Square,  and 
will  erect  a  fine  new  office  building. 

SWANTON,  OHIO. — Construction  work  is  progressing  at  the  rate  of  half 
a  mile  a  day  on  the  Toledo  &  Indiana  Railway  Company's  line  west  of  this 
city.  Nearly  all  the  right  of  way  has  been  secured,  and  the  graders  follow  the 
right-of-way  men  as  close  as  possible.  Track  laying  will  start  in  the  near 
future.  East  of  Swanton  the  Toledo  &  Bryan  Air  Line  Company  is  pushing 
construction  work,  and  there  are  no  indications  of  a  compromise  between  the 
rival  companies. 

COLUMBUS,  OHIO.— After  waiting  months  for  rails,  the  Columbus  Rail- 
way Company  has  secured  a  large  shipment,  and  is  pushing  construction  work 
with  a  large  force,  on  the  Mt.  Vernon  Avenue  line  extension,  which  will  con- 
nect, at  the  city  limits,  with  the  Columbus,  New  Albany  &  Johnstown  Railway, 
now  in  process  of  construction. 

COLUMBUS,  OHIO.— The  work  of  converting  the  Grove  City  line  from 
broad  gage  to  standard  gage  has  been  completed,  and  cars  are  now  in  operation 
to  Grove  City.  Construction  work  is  being  pushed  to  Morgan's  Station,  and 
this  line  will  be  in  operation  by  Aug.  15.  The  line  is  now  owned  by  the 
Appleyard  syndicate,  and  is  known  as  the  Columbus,  Grove  City  &  South- 
western Railway. 
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current  issue. 

Address  all  communications  to 

THE  STREET  RAILWAY  PUBLISHING  CO., 
120  Liberty  Street,  New  York. 
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London  Council  to  Investigate  Boston  Subway 

The  fact  that  America  is  regarded  abroad  as  the  leading  exponent 
of  the  best  electrical  engineering  is  again  shown  by  the  recent 
action  of  the  County  Council,  of  London,  to  send  another  engineer 
t(i  this  country  on  a  tour  of  inspection.  This  time  the  special  ob- 
ject of  study  is  the  Boston  Subway,  which  form  of  construction, 
it  is  said,  the  County  Council  is  contemplating  on  a  section  of  the 
extensive  street  railway  system  owned  by  it  in  London. 

Fancies  and  Freights 

We  find  that  many  of  our  friends  in  the  field  are  interested  in 
our  recent  editorial  comments  on  the  free  freight  nuisance  and  on 
the  fussing  fancies  of  eccentric  passengers.  We  suppose  a  volume 
would  hardly  exhaust  the  two  subjects,  for  in  some  form  or  an- 
other they  are  "always  with  us."  One  manager  speaking  of  our 
modestly  suggested  limit  of  56  lbs.  as  "deadhead  freight,"  com- 
ments that  very  often  it  is  not  so  much  weight  as  bulk,  and  he 
tells  how  he  had  to  draw  the  line  at  packages  of  hats,  which, 
weighing  only  a  few  pounds,  simply  required  a  whole  car  to  the 
package.  In  another  case,  permit  was  granted  for  a  violincello 
for  a  year  some  years  ago;  but  the  'cellist  never  came  back,  and 
the  manager  is  reliably  informed  that  the  tiny  instrument  is  still 
being  dragged  around  by  his  cars  from  dance  to  dinner,  and  from 
marriage  to  funeral.  Being  himself  a  bit  of  a  virtuoso  he  h^tes  to 
interfere,  but  his  car  crews  enjoy  his  most  distinguished  com- 
miseration. As  to  passengerial  crazes,  we  have  received  one  clip- 
ping where  a  man  in  the  expansiveness  of  an  interview  glories  in 
stating  how  he  vowed  never  to  break  any  lo-cent  piece  he  got,  and 
how  he  breaks  numerous  conductors'  hearts  by  riding  on  the  cars 
and  being  put  off  all  the  time  rather  than  slit  the  dime.  And  yet 
that  inan  regards  himself  as  a  public-spirited  citizen,  and,  when- 
ever he  can,  gets  in  a  slap  at  the  street  car  company! 

The  Trolley  and  Marriage 

At  the  time  that  the  bicycle  was  at  the  height  of  its  vogue  and 
was  making  many  street  railway  managers  wonder  whether  they 
would  have  any  passengers  left  at  all,  so  universal  had  its  use  be- 
come on  the  part  of  all  classes,  many  reflections  were  made  against 
the  wheel  on  the  ground  that  its  use  tended  to  license  and  im- 
morality. Of  late  such  talk  has  died  out,  and  in  its  place  one  hears 
about  the  evil  effects  of  too  much  golf ;  although  these  latter  effects 
are  rather  of  a  physical  than  an  ethical  nature.  But  so  far  as  we 
are  aware,  there  was  never  any  reason  for  accusing  the  trolley  of 
inviting  to  bad  habits.  The  only  case  of  divorce  due  to  it,  that  we 
can  discover,  has  just  occurred  in  Illinois,  and  even  that  has 
extenuating  circumstances,  which  will  be  the  more  readily  ad- 
mitted when  it  is  remembered  how  generously  the  trolley  cars  are 
used  by  lovers,  as  anyone  can  see  who  looks  around.  It  appears 
that  in  order  to  secure  an  unclouded  title  to  a  certain  section  of 
its  right  of  way,  the  Chicago  &  Wheaton  Electric  Railway  has  in- 
duced Mrs.  Amelia  J.  Hoover  to  apply  for  a  divorce  from  her  hus- 
band, from  whom  she  has  been  separated  for  seventeen  years.  Mrs. 
Hoover  is  a  wealthy  property  owner  in  the  vicinity  of  Batavia  and 
Geneva.  She  was  married  fifty-three  years  ago  and  lived  with  her 
husband  more  than  thirty-five  years.  Now  it  can  hardly  be  said 
that,  in  view  of  these  facts,  the  trolley  has  separated  husband  and 
wife  ;  and  we  still  regard  the  trolley  as  free  from  the  slurs  that  tra- 
ducers  have  been  prompt  to  urge  against  the  bicycle  and  the 
gclf  stick. 

Tree  Planting 

It  may  surprise  a  good  many  people  to  learn  that  2880  trees 
have  already  been  set  out  this  year  in  tlie  streets  of  Greater  New 
York,  and  the  item  is  a  cheering  one;  but  we  hardly  follow  Vice- 
President  Mitchell,  of  the  Tree  Planting  Association,  when  he 
says  that  the  condition  "especially  of  those  who  are  compelled  to 
live  in  the  tenement-house  district  would  be  greatly  alleviated 
if  tree  planting  were  more  general."  The  tenement  districts  are 
rarely  such  that  trees  can  be  planted  or  maintained  in  them  to 
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advantage,  and  we  doubt  whether  many  trees  could  successfully 
be  fostered  around  Mulberry  Bend  or  similar  sections.  The 
best  thing  to  do  is  to  get  the  population  out  into  the  suburbs,  and 
this  is  what  electric  traction  tends  to  do.  The  trolley  lias  been 
looked  upon  by  some  as  a  tree  destroyer,  but  in  building  up  new 
suburbs  and  developing  parks  it  has  probably  planted  two  trees 
for  every  one  it  has  cut  down.  Besides,  those  trees  arc  in  de- 
sirable places,  whereas  it  is  still  a  mooted  point  whether  trees 
along  streets  are  always  the  best  thing  in  the  best  situation.  In 
fact,  the  whole  modern  tendency  is  to  exclude  trees  from  the 
streets  of  busy  modern  cities,  where  they  are  regarded  frequently 
as  obstructions  to  air,  light  and  traffic.  In  suburbs  a  man  has 
often  hitherto  considered  it  his  right  to  plant  as  many  trees  as 
he  chose  outside  his  property,  but  it  will  be  remembered  that  in 
Cleveland  recently,  in  the  case  against  the  City  Railway  Com- 
pany, it  was  again  decided  that  an  electric  street  railway  utilizing 
its  grant  from  the  municipality  is  not  liable  to  a  lot  owner  for  the 
injury  to  his  trees  within  the  lines  of  the  street,  if  the  injury  results 
only  from  such  interference  with  the  trees,  or  their  overhanging 
branches,  as  is  reasonably  necessary  in  the  proper  construction 
and  operation  of  the  line.  Mr.  Mitchell  and  his  friends  may  not 
encounter  this  dictum,  as  trees  will  not  be  tolerated  now  in  New 
York  or  other  cities  along  the  great  arteries  of  travel,  but  they 
may  overdo  it  "if  even  a  few  trees  were  planted  on  each  block." 

Earnings  and  Residence 

We  note  that  the  Chicago  American  in  discussing  Mr.  Yerkes 
and  municipal  ownership,  says: 

If  Chicago  owned  her  own  railway  system,  her  own  gas  and  electric  light- 
ing system,  and  applied  the  profits  to  Local  improvements,  she  would  be  in- 
dependent financially  and  set  an  example  to  the  rest  of  the  world.  She  has 
had  a  hard  lesson  with  her  big  fire,  which  was  a  great  drain,  and  with  the 
much  bigger  drain  of  supplying  inhabitants  to  Millionaire  Row  in  New  York 
City.  Hitherto  her  resources  have  been  largely  applied  to  the  aggrandize- 
ment of  individuals,  to  the  paying  of  high  wages  to  flunkeys  and  toadies  in 
New  York  and  Europe.  Hereafter  she  ought,  under  proper  leadership,  to 
keep  her  money  and  her  municipal  properties  to  herself.  To-day  she  is 
practically  in  the  same  position  as  Ireland,  with  aliens  and  non-residents 
spending  elsewhere  the  money  which  she  earns. 

All  of  which  it  strikes  us  is  mighty  poor  fact,  and  worse  reason- 
ing. To  begin  with,  Mr.  Yerkes  is  not  an  absentee  owner,  but 
sold  out  his  Chicago  properties  some  time  ago.  Chicago  can  to- 
day buy  its  electric  light  cheaper  than  it  can  make  it,  and  so  far 
as  wc  can  learn,  the  securities  in  her  public  service  properties  are 
largely  held  in  Chicago  by  her  own  banks  and  trust  compaines, 
which  are  now  lending  tnoney  in  New  York  and  other  cities.  Be- 
sides, what  is  good  for  the  millionaire  is  good  for  the  laborer,  and 
Chicago  ought  to  insist  that  every  workman  earning  his  living 
within  her  borders  should  live  therein,  and  there  spend  every  cent. 
Instead  of  which,  thousands  of  her  hardest  working  men  get  out 
every  night  as  far  as  they  can,  thanks  to  electricity  and  steam.  In 
the  New  York  City  municipal  service,  we  believe  it  is  required 
that  an  official  or  employee  should  live  within  the  city  limits — and 
some  of  them  get  out  as  remotely  as  Far  Rockaway,  some  20  miles 
from  the  City  Hall  clock.  This  idea  of  making  a  man  spend  his 
money  just  where  he  earns  and  saves  it  is  about  the  worst 
medieval  craze  a  long-suffering  public  has  lately  had  sp'-ung  on  it. 

Long  Distance  Trolleys 

Remarkable  as  has  been  the  development  of  the  urban  and 
suburban  trolley  railway,  it  now  bids  fair  to  be  at  least  equalled 
by  the  spread  of  the  interurban  trolley  system.  One  ^an  hardly 
name  a  populous  State  in  which  master  minds  are  not  already  at 
work  gathering  up  into  a  harmonious  consolidation  or  a  closely 
interwoven  network  the  lines  in  scores  of  towns  and  villages,  and 
the  links  that  will  bind  them  together.  In  New  York  State,  the 
work  doing  up  the  Hudson  is  familiar  to  our  readers,  and  now  a 
great  route  is  projected  that  may  be  said  to  range  from  Rochester 
on  the  east  to  Boston  on  the  west,  with  Buffalo  and  Albany  as  its 
polar  flanks.  In  Pennsylvania  a  most  extraordinary  development 
of  this  kind  is  going  on,  as  our  news  columns  show.  Out  in  Ohio, 
Indiana  and  Michigan,  the  plans  of  the  Everett-Moore  syndicate 


are  bold  to  the  point  of  magnificence;  while  in  both  Kentucky 
and  Missouri  the  projects  now  being  pushed  of  the  same  nature 
are  among  the  most  ambitious  that  have  ever  been  seriously  ven- 
tured in  those  States.  Not  satisfied  merely  with  freight  service 
in  addition  to  the  ordinary  passenger  haul,  some  of  these  systems 
even  now  gravely  discuss  running  sleepers.  In  fact,  little  as  it  was 
once  suspected,  it  is  the  "long  distance"  haul  that  is  determining 
the  future  of  many  street  railways  just  as  it  has  done  of  local  tele- 
phone exchanges,  and  a  road  that  has  no  rural  outlet  stands  a 
change  very  often  of  getting  worsted  in  some  way  or  other.  As 
we  pointed  out  last  week,  the  Everett-Moore  syndicate  is  fully 
alive,  as  was  to  be  expected,  to  all  that  is  involved  in  the  new  de- 
parture, and  is  already  undertaking  the  experiment  of  competing 
with  the  through  trunk  steam  lines  for  long  distance  passenger 
service.  There  is  an  abundance  of  patronage  to  be  had  at  the 
lower,  but  still  profitable,  trolley  rates;  and  as  we  noted  in  a  given 
casie,  the  trolleys  will  compete  on  a  basis  of  i  cent  a  mile,  or  less 
than  one-half  of  the  best  that  standard  steam  lines  can  do.  In 
other  words  a  tremendous  evolution  in  the  trolley  world  is  im- 
pending, and  its  result  will  be  fraught  with  great  benefits  to  the 
electric  arts. 

The  attention  that  the  above  state  of  affairs  is  attracting  is  well 
indicated  by  the  special  financial  article  in  the  New  York  Sun,  on 
Aug.  12,  by  "G.  T.  C."  It  is  almost  wholly  devoted  to  the  ex- 
traordinary development  of  rapid  transit  in  the  United  States,  and 
to  the  great  results  secured  from  the  adoption  of  electricity.  The 
writer  of  it  expects  to  see  a  marked  and  steady  improvement  in 
the  securities  and  their  estimation  by  the  financial  public,  and  he 
commends  the  benefits  that  the  street  railway  systems  are  con- 
ferring on  their  respective  communities.    As  to  freight,  he  remarks ; 

"A  branch  of  the  electric  transportation  industry  that  is  just  be- 
ginning to  be  developed,  and  which  bids  fair  to  be  as  important  and 
as  profitable  as  passenger  traffic  is  the  handling  of  freight.  In 
several  of  the  smaller  cities  and  on  many  of  the  suburban  lines 
this  business  has  already  been  taken  up,  and  within  the  last  few 
weeks  the  Metropolitan  Street  Railway  Company  has  started  an 
express  service  through  a  subordinate  corporation,  the  New  York 
Electric  Transportation  Company.  Some  idea  of  the  profits  of 
this  business  may  be  obtained  from  the  reports  of  companies  al- 
ready engaged  in  transporting  freight.  For  example,  the  Union 
Traction  Company,  of  Albany,  reports  its  gross  receipts  per  car 
mile  from  freight  at  58^^  cents,  and  the  operating  expenses  as  a 
little  more  than  12  cents.  The  Newburgh  Street  Railroad  Com- 
pany makes  even  a  better  showing.  The  gross  receipts  per  car  mile 
are  61H  cents,  and  the  operating  expenses  a  little  less  than  13  cents. 
The  Brooklyn  Rapid  Transit  Company,  however,  does  not  make 
so  good  a  showing,  presumably  because  a  sufficient  volume  of 
traffic  has  not  yet  been  developed.  The  operating  expenses  on 
that  system  are  about  the  same  as  on  the  others,  being  a  little  over 
13  cents  per  car  mile,  and  only  a  fraction  less  than  the  gross 
receipts." 

The  writer  of  the  above  also  points  out  the  generally  suggestive 
interest  of  street  railway  statistics,  and  he  winds  up  very  perti- 
nently by  remarking  that,  "In  view  of  the  progress  of  electrical 
science  in  the  last  few  years'  expectations  that  the  steam  railways 
will  be  transformed  into  cheaper,  more  comfortable  and  more  rapid 
means  of  transportation  than  at  present  may  not  be  regarded  as 
a  chimerical  dream." 

Congratulations  to  Boston 

On  the  morning  of  Monday,  June  10,  at  5:30  o'clock  the  Boston 
Elevated  Railway  Company  commenced  operating  its  combined 
overhead,  surface  and  subway  system.  As  we  pointed  out  shortly 
after  the  opening  of  the  road,  the  management  found  themselves 
face  to  face  with  the  problem  of  immediately  accommodating  an 
immense  traveling  public,  with  a  corps  of  employees  almost  en- 
tirely inexperienced  in  the  handling  of  trains.  Aft^r  over  two 
months  of  uninterrupted  service  it  is  only  just  to  commend  in  the 
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highest  degree  the  great  engineering  and  executive  ability  of  the 
officers  of  the  company,  and  to  call  attention  to  some  of  the  con- 
ditions which  makes  their  labors  unique  in  the  history  of  traction 
problem  solution.  The  carefully  conducted  investigations  and 
experiments  which  preceded  the  selection  of  apparatus  for  every 
part  of  the  system — from  the  2700-kw  direct-connected  generating 
sets  to  the  multiple-unit  system  of  train  control — have  been  de- 
scribed in  these  pages  from  time  to  time,  but  the  final  connection 
of  the  previously  separated  systems  of  traffic,  accompanied  by  the 
diverting  from  their  accustomed  routes  of  travel  of  fully  45  per 
cent  of  the  850,000  daily  passengers,  required  a  manageriai  fore- 
thought and  a  command  of  details  that  reflects  the  greatest  credit 
on  President  Bancroft  and  his  staff.  Few  realize  the  unprece- 
dented upheaval  of  former  traffic  conditions  which  was  effected 
by  the  work  of  the  1200  men,  who,  between  Saturday  night  and 
Monday  morning,  bound  together  the  three  distinct  sections  of 
Boston's  railway  system. 

Francis  H.  Shepard,  in  a  recent  issue  of  the  Electrical  World  and 
Engineer,  not  only  describes  the  salient  features  of  the  road's 
construction  and  operation,  but  gives  the  reader  an  insigh.t  into 
many  of  the  numerous  obstacles  which  have  been  successfully 
surmounted.  Some  startling  facts  are  brought  out  in  this  article. 
The  opening  of  the  combined  system,  with  its  remarkable  liber- 
ality of  transfers,  involved  the  changing  of  fifty-one  lines  of  sur- 
face cars  and  the  inauguration  of  twenty-three  transfer  points. 
The  multiplicity  of  destinations  which  can  be  selected  at  some 
of  these  new  transfer  points,  while  apparently  promising  con- 
fusion to  a  stranger,  has  created  a  condition  of  train  traffic  in 
Boston  which,  we  think,  is  found  nowhere  else.  This  is  the  con- 
stant change  in  the  occupants  of  the  cars  on  the  elevated  section 
and  subway.  The  cars  are  practically  always  full  while  en  route 
between  stations,  but  at  every  stop  a  large  number  of  passengers 
leave  to  take  the  various  surface  lines,  while  a  corresponding  ad- 
dition is  made  from  that  source.  The  necessity  for  having  side 
doors  is  at  once  evident,  and  but  for  the  rules  designating  the  end 
doors  for  entrance  and  the  side  doors  for  exit  being  rigidly  en- 
forced, much  congestion  would  undoubtedly  occur.  As  it  is,  the 
promptness  with  which  the  gates  are  closed  on  the  ringing  of  the 
starting  gong  found  at  each  station  has  caused  the  patrons  of  the 
road  to  develop  a  remarkable  alacrity  of  movement,  and  the 
schedule  is  maintained  without  the  officious  "step  lively."  Three 
stations  on  the  elevated  road  transfer  to  thirty-five  surface  lines  or 
more,  each,  and  the  terminal  stations  at  Charlestown  and 
Roxbury  are  reported  to  handle  125,000  passengers  and 
80.000  passengers,  respectively,  per  day.  The  extremely 
heavy  motor  equipment  with  which  the  cars  are  furnished 
has  proved  adequate  to  allow  of  the  high  speed  originally 
intended.  With  a  maximum  current  of  550  amperes  an 
acceleration  of  1.8  miles  per  hour  per  second  is  obtained, 
a  maximum  speed  of  46  miles  per  hour  being  reached  between 
stations,  but  the  track  is  of  such  excellent  construction  and  the 
motor  and  brake  control  so  perfect,  that  it  is  most  diflncult  to  re- 
alize the  high  velocities  attained.  The  road  on  which  these  results 
are  secured,  it  must  be  remembered,  undulates  on  3  per  cent,  5  per 
cent  and  8  per  cent  grades,  and  is  so  tortuous  that  the  longest 
stretch  of  straight  track  is  hardly  a  quarter  of  a  mile,  while  the 
degrees  of  curvature,  if  added,  would  amount  to  3395.  If  all  the 
grades  were  in  one  direction,  therefore,  the  traveler  over  the  whole 
ten  miles  of  track  might  find  himsel.''  considerably  higher  than 
Bunker  Hill  monument,  and  if  the  line  were  laid  out  from  a  com- 
mon center  (or  axis)  of  curvature,  the  denizens  of  the  "Hub" 
would  actually  revolve  nine  times  in  reaching  the  top  of  the 
spiral.  The  boldness  of  the  conception  and  the  vigorous  manner 
in  which  the  plans  for  improving  Boston's  traffic  system  were 
executed  have  attracted  much  attention,  and  the  success  which 
has  followed  the  completion  of  the  great  undertaking  has  caused 
the  railway  men  of  the  country  congratulate  themselves  that 
such  engineers  are  in  their  ranks  as  have  solved  these  difficult 
transportation  problems. 


Two  and  Four  Motors  Per  Car 

Members  of  the  American  Street  Railway  Association  will  re- 
member that  at  the  Kansar,  City  convention,  one  of  the  papers  on 
car  construction  referred  to  the  relative  merits  of  two  and  four- 
motor  equipments  on  double-truck  cars,  and  in  the  discussion  which 
followed  a  considerable  variety  of  opinion  was  disclosed  as  to  the 
benefits  derived  from  the  use  of  four  motors  on  a  car.  This  is  a 
very  practical  question,  in  view  of  the  large  number  of  high-speed 
interurban  lines  which  are  now  being  equipped  and  projected,  and 
all  data  on  this  subject  consequently  possess  great  interest.  The 
increase  in  the  weight  of  the  cars,  the  increase  in  their  speed  and 
the  necessity  for  rapid  acceleration  are  all  factors  which  call  for  a 
greater  motor  capacity,  and  the  demand  for  power  on  the  modern 
long  high-speed  car  has  now  reached  a  point  at  which,  if  two 
motors  are  used,  their  requirements  in  the  way  of  available  space 
are  such  as  to  practically  occupy  all,  if  not  exceed,  that  found 
in  the  trucks.  For  this  reason,  a  short  treatise  on  the  subject, 
published  this  week  by  one  of  the  large  electrical  manufacturers, 
in  the  form  of  one  of  its  bulletins,  will  attract  considerable  atten- 
tion. Assuming  the  weight  of  the  car  body,  passengers  and 
double  trucks,  without  motors,  at  18  tons,  and  the  equipment  at 
either  two  7-5-hp  motors  or  four  38-hp  motors,  it  is  figured  that 
with  the  two-motor  car,  with  both  motors  on  the  same  truck,  the 
weight  on  each  driving  wheel  is  6332  lbs.,  or  the  ratio  of  weight 
un  drivers  to  the  total  weight  is  58  per  cent.  If  a  single  motor  is 
hung  on  each  truck  between  the  axles,  there  will  be  an  even 
smaller  percentage  of  total  weight  on  the  drivers.  On  the  other 
hand,  with  the  four-motor  equipment,  there  will  be  a  weight  on 
each  driving  wheel  of  5550  lbs.,  all  of  which  is,  of  course,  avail- 
able for  traction.  From  this  it  will  be  seen  that  in  point  of  accel- 
eration the  four-motor  equipment  is  much  superior  to  the  two- 
motor  equipment.  When  it  comes  to  efficiency,  the  two-motor 
equipment  will  have  a  slight  advantage,  that  is,  the  maximum  ef- 
ficiency will  be  about  87  per  cent,  as  compared  with  84  per  cent 
maximum  efficiency.  This  may  seem  a  somewhat  small  difference, 
but  it  is  undoubtedly,  in  large  part,  due  to  the  fact  that  the  four 
motors  have  a  much  greater  radiating  surface,  which  more  than 
compensates  for  the  greater  losses  which  take  place  within  them. 
Other  advantages  of  the  four-motor  equipment  mentioned  in  the 
publication  already  referred  to,  are  that  being  lighter  individually 
they  are  more  easily  handled,  removed  and  replaced  than  heavy 
motors,  that  greater  clearance  can  be  obtained  between  the  roadbed 
and  the  bottom  of  the  motor,  and,  within  certain  limits,  the  car 
bodies  can  be  placed  lower  with  small  motors  than  with  large.  The 
division  of  equipment  into  four  parts  also  reduces  the  strain  on 
gears,  axles,  bearings  and  trucks,  and  thus  diminishes  the  wear 
and  tear  of  these  parts.  When  it  comes  to  cost  of  maintenance,  in 
which  it  has  always  been  held  by  the  advocates  of  the  two-motor 
system  that  a  four-motor  equipment  is  less  advantageous,  the 
claim  is  made  that  this  depends  largely  on  the  temperatures  at 
which  the  motors  are  worked,  as  with  a  high  temperature  the  in- 
sulation of  both  armature  and  field  coils  becomes  gradually 
charred.  In  this  direction,  therefore,  the  four-motor  equipment, 
which  possesses  a  greater  radiating  surface,  should  show  a  lower 
cost  of  maintenance.  While  on  first  consideration  it  would  seem 
as  if  four  motors,  which  carry  the  same  load  as  two  motors  of 
twice  their  capacity,  should  cost  more  to  maintain,  the  practical 
testimony  of  actual  operators  indicates  that  this  assumption  is  in- 
correct. In  the  letters  which  follow  the  bulletin  article  on  "Four- 
Motor  Equipment,"  the  managers  of  a  number  of  high-speed  prop- 
erties express  themselves  in  its  favor.  Some  of  these,  like  Mr. 
Foster,  of  the  Lynn  &  Boston  Railroad  Company;  Mr.  Ilcgarty, 
of  the  Railways  Company  General,  and  Ml'.  Beggs,  of  the  Mil- 
waukee Electric  Railway  &  Light  Company,  speak  particularly  of 
the  repairs  as  being  much  less  with  four  motors  than  with  two  of 
the  same  total  capacity.  The  latter  gentleman  also  refers  to  the 
merits  of  the  foiu'-motor  equipment  f(U'  regular  city  service  in  \\\c 
way  of  rapid  acceleration  and  high  average  speed,  particularly  on 
bad  rails  due  to  mist,  sleet  or  snow. 
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A  Railway   Prmting  Office 


Few,  if  any,  street  railway  companies,  probably,  have  as  extensive 
a  printing  plant  as  the  Union  Traction  Company,  of  Philadelphia, 
so  that  some  particulars  of  it  will  be  of  interest.  The  enterprise 
is  not  a  new  one,  for  as  far  back  as  1884  a  department  of  this  kind 
was  established  by  the  Philadelphia  Traction  Company,  and  at  the 
time  of  the  consolidation  of  the  various  Philadelphia  roads,  it  was 
located  at  Forty-First  Street  and  Haverford  A^■enue.    After  con- 


PRINTING  OFFICE  OF    UMON  TRACTION  COMPANY, 
PHILADELPHIA 


solidatiun  of  the  various  properties  into  the  Union  Traction  Com- 
pany, when  these  offices  and  shops  were  abandoned,  it  was  thought 
desirable  to  build  a  new  office,  which  would  be  more  modern  in  its 
equipment  and  arrangement,  and  which  should  be  located  nearer 
the  general  offices  of  the  company.  The  printing  plant  was, 
therefore,  moved  to  the  location  which  it  now  occupies,  on  Ninth 
Street,  above  Dauphin  Street,  within  half  a  block  of  the  main 
offices  of  the  company.  Here  are  prepared  all  of  the  stationery, 
blanks,  forms,  tickets,  etc.,  recjuired  by  the  different  departments. 

The  printing  office,  a  view  of  which  is  shown  in  the  accompany- 
ing engraving,  contains  three  bed  presses,  30  ins.  x  42  ins.,  26  ins. 
X  36  ins.,  and  23  ins.  x  29  ins.;  six  job  presses,  and  an  improved 
Century  press.  In  addition  to  these  presses  there  are  two  cutters 
and  a  stitching  machine,  composition  cases,  type,  and  the  full 
paraphernalia  required  in  a  modern  and  up-to-date  printing  es- 
tablishment. 

Of  course,  the  principal  work  of  the  establishment  is  the  manu- 
facture of  transfer  tickets.  The  tickets  are  set  up  and  electrotyped. 
and  are  then  printed  in  forms  on  the  large  bed  presses.  They  are 
afterward  run  through  a  numbering  machine,  cut  up  and  filed  away 
in  a  large  vault  built  for  the  purpose,  adjoining  the  printing  office. 
A  good  idea  of  the  e.xtent  of  the  work  carried  on  at  this  office  in 
the  way  of  printing  transfer  tickets  can  be  obtained  from  the 
statement  that  during  1900  87,000,000  were  produced.  This  number 
will  probably  be  exceeded  by  a  considerable  amount  during  the 
present  year,  as  the' office  has  an  output  of  three-quarters  of  a 
million  transfer  tickets  a  day. 

In  addition,  however,  to  the  transfer  ticket  printing,  which  is 
about  so  per  cent  of  the  output  of  the  office,  the  company,  as 
stated,  also  does  a  considerable  amount  of  miscellaneous  printing 
in  the  way  of  stationery,  forms,  blanks,  etc.  Most  of  the  machines 
are  run  by  individual  motors  operated  from  the  regular  railway 
circuit,  and  the  efficient  working  of  this  department  has  saved  the 
Union  Traction  Company  much  unnecessary  trouble. 


Proposed  Extensions  in  Upper  New  York 


The  immense  district  in  Greater  New  York  City  which  lies 
abov.e  the  Harlem  River  has  excellent  transportation  facilities 
through  the  lines  of  the  Union  Railway,  but  the  surface  roads  in 
this  section  of  the  city  have,  up  to  this  time,  suffered  from  lack  of 
terminal  facilities.  This  need  had  been  accentuated  during  the 
past  two  years,  or  since  the  construction  of  the  New  York  Rapid 
Transit  line  has  become  a  certainty,  from  the  fact  that  since  this 
road  has  commenced  there  has  been  a  rapid  increase  in  the  popu- 
lation of  the  borough  of  the  Bron,x.  The  lines  of  the  Union  Rail- 
way Company,  which  are  now  a  part  of  the  Metropolitan  Street 
Railway  system,  cross  the  Harlem  River,  and  connect  with  the 
surface  lines  on  Manhattan  Island  at  two  points  only,  one  at  the 
end  of  Third  Avenue,  and  one  at  the  end  of  Madison  Avenue.  As 
both  of  these  are  cast  of  the  center  of  the  island,  there  has  been 


DIAGRAM  SHOWING  PROPOSED  EXTENSION  OF  UNION  RAIL- 
WAY, NEW  YORK,  ACROSS  MC  COMB'S  DAM  BRIDGE 


no  way  of  passing  from  the  Union  Railway  lines  to  the  trans- 
portation system  on  the  west  side  of  Manhattan  Island,  except  by. 
a  long  walk  across  McComb's  Dam  Bridge  to  the  northern  ter- 
minal of  the  Manhattan  Elevated  Railway  and  the  Eighth  Avenue 
surface  line. 

The  Union  Railway  Company  has  been  seeking  to  make  this 
connection  for  some  time,  but  has  been  prevented  up  to  the  pres- 
ent by  the  opposition  principally  of  the  carriage  interests,  who 
have  claimed  that  the  introduction  of  tracks  on  this  bridge  would 
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interfere  with  the  only  practical  outlet  for  carriages  now  on  this 
side  of  the  city.  The  Union  Railway  Company  has  had,  however, 
the  hearty  support  of  the  residents  in  its  district,  and  the  somewhat 
unusual  spectacle  has  been  presented  during  the  last  few  weeks  of 
large  delegations  of  property  owners  petitioning  the  city  author- 
ities to  allow  a  street  railway  company  to  make  the  proposed  ex- 
tension. The  matter  is  still  under  advisement,  but  it  is  hardly  pos- 
sible that  the  permission  will  be  much  longer  delayed,  as  the  pub- 
lic necessity  for  such  a  connection  is  extreme.  The  accompany- 
ing map  will  give  an  idea  of  the  situation  at'  McComb's  Dam 
Bridge,  and  shows  the  proposed  connection,  and  the  existing  lines 
on  both  sides  of  the  river.  The  connection  will  give  to  the  Metro- 
politan Street  Railway  Coinpany  a  connection  which  has  long  been 
needed. 




The  Spfingffield  &  Eastern  Street  Railway 

Local  street  railways  are  being  rapidly  linked  together  to  form 
continuous  systems  between  important  terminal  points.  An  illus- 
tration of  this  process  may  be  seen  in  the  completion  of  electric  rail- 
way connection  between  Boston  and  Springfield,  Mass.,  a  distance 
of  99  miles.  The  Springfield  &  Eastern  Street  Railway,  which  has 
just  been  completed,  supplies  the  piece  of  line  that  was  necessary 
to  unite  the  Boston  and  Springfield  systems.  Previously  there 
have  been  two  breaks  in  the  electric  lines  between  the  cities  named. 
One  break  of  about  4  miles  existed  between  Warren  and  Palmer, 
and  another  of  about  12  miles  between  Three  Rivers  and  Spring- 
field. The  above  railway  closes  these  two  breaks  and  includes  some 
other  road,  amounting  in  all  to  28  miles.   That  portion  of  this  rail- 


separate,  and  a  cut-out  or  breaker  is  therefore  inserted  in  the  trol- 
ley wire  between  the  electric  plants.  That  part  of  the  railway  al- 
ready in  operation  is  drawing  its  power  from  the  plant  of  the  Cen- 
tral Massachusetts  Electric  Company,  and  a  new  generator  of  200 
kw  capacity  is  going  into  the  station  at  Indian  Orchard  to  take  care 
of  the  recent  extension  to  Springfield. 

The  new  cars  that  will  operate  between  Palmer  and  Springfield 
are  fifteen-bench,  double  truck,  and  each  is  fitted  with  four  No.  67 
General  Electric  motors.  The  running  time  from  Palmer  to 
Springfield,  a  distance  of  about  16  miles,  is  one  hour  and  fifteen 
minutes,  or  at  the  rate  of  12.8  miles  per  hour.  This  rate,  if  main- 
tained over  all  the  electric  lines  between  Boston  and  Springfield, 
would  make  it  possible  to  cover  the  distance  in  less  than  eight 
hours.  As  a  matter  of  fact,  the  actual  time  necessary  for  the  jour- 
ney is  one  to  two  hours  greater  than  that  named,  but  it  makes  a 
pleasant  day's  outing  for  those  who  enjoy  the  varied  scenery  among 
the  hill  towns  of  Massachusetts. 

Cars  will  run  between  Palmer  and  Springfield  on  thirty  minutes' 
headway,  passing  through  Thorndike,  Three  Rivers,  North  Wil- 
braham  and  Ludlow  on  the  way.  The  system  also  serves  the  towns 
of  Warren,  Monson  and  Ware. 

Fred  T.  Ley  &  Company,  Springfield,  were  the  contractors  for 
the  track  and  overliead  work  of  this  line. 


Railroad  Day  at  the  Pan  American 


MAP  SHOWING  ROUTE  OF  THE  SPRINGFIELD  &  EASTERN  RAILWAY 


way  between  Warren  and  Palmer  has  been  in  operation  for  some 
time,  and  the  part  just  completed  from  Three  Rivers  to  Springfield 
will  have  cars  running  over  it  by  Aug.  15.  About  75  per  cent  of 
this  railway  is  located  on  the  public  highway,  and  about  25  per  cent 
on  private  right  of  way.  The  road  is  single  track,  and  laid  with 
rails  of  A.  S.  C.  E.  section,  weighing  60  lbs.  per  yard.  Gravel  bal- 
last is  used  for  most  of  the  road  and  standard  ties  are  laid  2  ft. 
on  centers.  The  rails  are  bonded  with  No.  0000  bonds  and  con- 
stitute the  only  return  circuit,  no  supplementary  wire  being  pro- 
vided. 

The  overhead  .system  is  mostly  supported  by  side  construction, 
and  the  trolley  is  No.  00  in  size.  Power  for  this  railway  is  sup- 
plied from  two  sources  at  the  usual  pressures  of  500  volts  to 
600  volts,  direct  current.  The  length  of  the  line  is  so  great,  about 
20  miles  from  Warren  to  Springfield,  that  power  can  not  be 
economically  supplied  from  a  single  station  at  the  ordinary  voltage. 
Consequently,  it  was  decided  to  generate  the  required  energy  partly 
at  the  plant  of  the  Central  Massachusetts  Electric  Company,  in 
Palmer,  and  partly  at  the  Indian  Orchard  plant  of  the  United  Elec- 
tric Light  Company,  of  Springfield.  A  large  per  cent  of  the  power 
at  the  station  of  the  Central  Massachusetts  Company  is  derived 
from  water,  and  the  Indian  Orchard  plant  of  the  Springfield  Com- 
.  pany  is  driven  entirely  by  water  power.  From  this  it  seems  that 
the  Springfield  &  Eastern  Railway  is  to  be  operated  mainly  by 
energy  derived  from  waterfalls.  The  two  generating  stations,  at 
Indian  Orchard  and  Palmer  respectively,  are  about  10  miles  apart, 
so  that  the  length  of  feeders  from  either  is  not  excessive.  As  the 
railway  company  buys  the  energy  for  the  operation  of  its  cars, 
it  is  necessary  to  keep  the  service  from  the  two  generating  stations 


Friday,  Sept.  13,  1901,  has  been  designated  by  Director  General 
Buchanan  as  Railroad  Day  at  the  Pan-American  Exposition.  The 
arrangements  for  the  occasion  have  been 
intrusted  to'  the  Central  Railway  Club, 
and  President  West  of  the  club  has  ap- 
pointed the  following  committee:  James 
Macbeth,  master  mechanic,  N.  Y.  C.  & 
PI.  R.  R.,  Buffalo,  charman;  W.  H. 
Marshall,  S-.  M.  P.,  L.  S.  &  M.  S.  R.  R., 
Cleveland;  S.  H.  Jones,  general  man- 
ager, Magnus  Metal  Company;  O.  P. 
Letchworth,  of  Pratt  &  Letchworth 
Company,  and  Pemberton  Smith,  New 
York  Car  Wheel  Works,  Buffalo.  These 
gentlemen  will  seek  the  co-operation  of 
committees  from  other  railroad  organ- 
izations in  Buffalo  and  form  a  joint 
committee.  As  the  date  named  is  the 
same  as  that  of  the  next  regular  meet- 
ing of  the  Central  Railway  Club,  it  is 
proposed  to  hold  the  meeting  in  the 
morning  at  the  Hotel  Iroquois,  instead 
of  at  the  regular  hour  of  2  p.  m.,  re- 
serving for  the  afternoon  a  brief  pro- 
gramme in  observance  of  Railroad  Day. 
These  exercises  will  be  held  in  Trans- 
portation Building,  at  the  Exposition 
Grounds,  and  assurances  have  been  re- 
ceived that  the  Exposition  management  will  do  its  part  in  making 
the  occasion  an  entire  success.  It  is  desired  to  make  the  attend- 
ance on  the  day  in  question  sufficiently  large  to  establish  a  record 
in  the  history  of  the  Expostion,  so  that  railway  men  of  all  kinds 
are  earnestly  desired  to  be  present  and  partake  in  the  Railroad  Day 
exercises. 

 ♦^^  

Bigf  Deal  in  Birmingham 


At  a  meeting  of  the  Birmingham  Railway,  Light  &  Power  Com- 
pany, held  July  30,  Gordon  Abbott,  president  of  the  Old  Colony 
Trust  Company,  of  Boston  ;  H.  M.  Atkinson,  president,  Title  Guar- 
antee &  Trust  Company,  of  Atlanta,  and  J.  K.  Newman,  president 
of  the  New  Orleans  &  Carrollton  Railroad  Company,  of  New 
Orleans,  representing  Isidore  Newman,  were  added  to  the  di- 
rectorate.   Robert  Jemison,  of  Birmingham,  was  elected  president. 

The  company  recently  absorbed  all  the  street  railways,  gas  and 
electric  light  properties  at  Birmingham,  and  authorized  an  issu- 
ance of  $6,000,000  worth  of  bonds,  with  the  Old  Colony  Trust  Com- 
pany as  trustee. 

The  meeting  on  July  30  completed  the  deal.  A  million  dollars  of 
the  bond  issue  will  be  used  in  street  railway  extensions  and  im- 
provements, which  already  have  been  begun. 


After  having  been  dragged  for  a  number  of  hours,  the  dead 
body  of  a  man  was  rcmu\ed  recently  from  its  position  between 
the  molor  and  floor  of  cine  of  the  Coney  Island  &  Broklyn  cars, 
flow  it  became  so  tightly  wedged  in  has  not  been  determined. 
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Roles  for  Exhibitors  at   the  Madison  Square  Garden 


The  exhibit  committee  of  the  American  Street  Railway  Asso- 
ciation has  issued  a  circular  giving  the  rules  to  be  followed  by 
exhibitors  at  the  convention,  Oct.  9-1 1,  to  be  held  in  Madison 
Square  Garden,  New  York. 

(1)  .    The  exhibition  will  open  Oct.  9,  1901. 

The  building  will  be  open  for  the  reception  of  exhibits,  com- 
mencing Saturday,  Oct.  5,  1901.  They  should  be  consigned  to  the 
exhibitors  to  whom  they  belong,  care  Madison  Square  Garden, 
New  York,  freight  prepaid.  Under  no  circumstances  will  ex- 
hibits be  received  on  which  there  are  charges  of  any  kind. 

All  apparatus  or  material  for  exhibits  should  be  shipped  so  as 
to  arrive  in  New  York  not  later  than  Saturday,  Oct.  5. 

(2)  Exhibitors  should  give  notification  in  writing,  before  Sept. 
I,  of  such  connections  as  are  desired  in  their  space,  in  the  nature 
of  electric  lights  or  power,  all  such  connections  to  be  made  at  the 
exhibitor's  expense. 

The  building  will  be  well  lighted,  but  any  exhibitor  so  arranging 
his  exhibit  as  to  shut  off  the  light,  must  provide  interior  lighting 
at  his  own  expense. 

Current  for  special  lighting  or  power  will  be  furnished  at  the 
lowest  market  prices. 

(3)  All  electrical  construction  must  be  done  in  strict  accord- 
ance with  the  rules  of  the  New  York  Board  of  Fire  Underwriters 
and  municipal  departments,  covering  such  work,  and  certificates 
for  same  must  be  secured  prior  to  the  opening  of  the  exhibition. 

(4)  The  floor  of  the  exhibition  building  is  constructed  so  as  to 
support  fairly  heavy  weights,  but  in  order  to  insure  the  safety  of 
apparatus  exhibited  and  to  prevent  any  damage  to  the  floor,  ex- 
hibitors should  submit  to  the  director  of  exhibits  by  Sept.  i  a 
floor  plan  diagram  showing  proposed  arrangement  of  their  exhibits, 
and  in  the  case  of  heavy  apparatus,  description  of  the  a'-ticles  to  be 
exhibited  with  their  weights.  The  director  can  then,  at  small 
expense  to  the  exhibitor,  arrange  with  the  official  carpenter  of  the 
exhibition  building  to  construct  extra  supports  under  that  part 
of  the  floor  where  heavy  apparatus  is  to  be  placed,  thereby  placing 
responsibility  upon  the  owners  of  the  building  for  any  possible 
damage  to  the  floor. 

(5)  Height  of  platform  shall  not  exceed  5  ins.,  unless  by  special 
permission. 

Decorations,  booths,  or  other  structures,  shall  be  so  arranged 
as  not  to  exclude  the  light  from  adjoining  exhibits,  and  in  every 
instance  the  sides  of  these  decorations,  booths,  or  structures,  fac- 
ing an  adjoining  exhibit  shall  be  neatly  finished,  so  as  not  to  pre- 
sent a  bare  or  ugly  appearance  in  the  adjoining  exhibitors'  space. 

In  sections  A,  B,  C.  D,  E,  F,  H,  H3,  I,  J,  K,  L,  M,  M,,  W, 
X  and  Y  decorations,  booths  or  structures  shall  not  exceed  10  ft. 
in  height.  The  committee  would  suggest,  however,  that  no  booths 
or  structure  be  erected  in  these  sections. 

(6)  It  has  been  considered  advisable  to  adopt  rules  to  govern 
the  size,  appearance  and  location  of  signs,  so  as  to  bring  the  signs 
into  some  sort  of  uniformity  and  prevent  one  exhibitor's  sign 
from  interfering  or  shutting  out  the  view  of  signs  in  the  adjoining 
exhibits. 

Signs,  banners,  etc.,  containing  advertisements  thereon,  will  not 
be  allowed,  except  upon  space  of  exhibitors  to  whom  they  belong, 
and  no  exhibitor  will  be  permitted  to  display  advertising  signs  or 
decorations  beyond  the  line  of  his  exhibit. 

Signs  shall  not  exceed  2  ft.  in  height. 

Signs  of  oil  cloth  with  brown  flock  ground  and  gilt  letters  are 
recommended. 

Lower  edge  of  signs  in  sections  A,  B,  C,  D,  E,  F,  Gg,  N.  T,  U, 
V,  W,  X  and  Y  shall  be  10  ft.  from  floor  line  of  the  building. 

Signs  in  sections  G,  H,  I,  J,  K,  L,  M,  M.,  shall  be  placed  on  the 
back  line  of  the  exhibitor's  space,  so  that  the  top  of  the  sign  shall 
not  extend  over  i  ft.  above  the  floor  line  of  the  balcony. 

Signs  in  sections  O,  P,  R  and  S  shall  be  fastened  to  the  front  of 
the  balcony  overhead. 

In  sections  A,  B,  C,  D,  E  and  F,  where  signs  placed  at  this 
height  might  interfere  with  view  of  exhibit,  the  sign  may  be  so 
placed  that  lower  edge  shall  be  16  ft.  from  floor  line  of  the  build- 
ing. 

(7)  Exhibitors  may  distribute  catalogues,  price  lists,  souvenirs, 
etc..  only  from  their  respectively  allotted  space. 

(8)  No  nails,  tacks,  or  screws  shall  be  placed  or  driven  into 
the  floor  or  walls,  and  all  decorating  or  signs  must  be  put  up 
without'  defacing  the  building.  Exhibitors  will  be  held  responsible 
for  any  damage  to  the  floor,  walls,  or  other  parts  of  the  building, 
caused  by  the  act  or  negligence  of  the  exhibitor  or  his  agents. 

A  supplementary  circular  has  also  been  issued  stating  that  those 
who  wish  signs  prepared  for  them  can  procure  them  prepared  ac- 
cording to  the  rules  of  the  committee  at  certain  scheduled  prices, 
also  that  railings,  platforms,  etc.,  to  suit  any  sized  space  can  be 


purchased,  erected  in  place,  the  material  to  remain  the  property 
of  the  contractor,  and  that  trucking  can  also  be  arranged  for  in 
advance  in  the  same  way.  Arrangements  for  all  of  this  work 
should  be  made  with  Marcus  Nathan,  director  of  exhibits,  Grand 
Central  Palace,  New  York. 

The  fact  that  all  of  the  space  available  in  the  enormous  Madison 
Square  Garden  has  already  been  spoken  for  indicates  that  the 
exhibit  feature  of  the  convention  will  be  most  attractive,  and  will 
show  the  latest  developments  of  American  street  railway  practice. 



Plans  for  the  New  York  Convention 


Although  it  is  still  two  months  before  the  meeting  of  the 
American  Street  Railway  Association  at  New  York  next  October, 
the  arrangements  for  the  convention  are  being  drawn  up  and  the 
local  committees  are  actively  engaged  in  completing  their  plans 
to  make  this  meeting  the  most  successful  in  the  history  of  the 
association.  As  already  announced,  the  exhibit  committee  has 
finished  the  assignment  of  space  in  the  Madison  Square  Garden, 
and  a  plan  of  the  building,  showing  the  locations  of  the  proposing 
exhibitors  was  published  in  a  recent  issue.  One  of  the  other 
most  important  committees  is  that  on  the  entertainments.  This 
committee  has  already  done  considerable  work,  and  while  no 
definite  programme  of  entertainments  has  yet  been  announced, 
some  particulars  can  be  published  which  will  give  an  outline  of 
what  may  be  expected  at  the  convention  in  the  way  of  outside 
excursions. 

In  deciding  upon  this  programme  the  entertainment  committee 
has  necessarily  consulted  largely  with  the  executive  committee,  so 
that  the  excursion  features  of  the  convention  would  not  interfere 
with  the  business  of  the  association  and  inspection  of  the  exhibits. 
After  mature  consideration,  it  was  decided  that,  in  view  of  the  fact 
that  as  the  convention  was  to  be  one  day  shorter  than  usual,  and 
that  as  there  were  to  be  two  business  sessions  on  Wednesday,  Oct. 
9,  and  on  Friday,  Oct.  11,  and  as  Thursday,  Oct.  10  had  been  set 
aside  exclusively  as  Exhibitors'  day,  the  committee  would  provide 
110  special  entertainment  whatever  for  the  gentlemen  in  attendance 
upon  the  convention,  and  would  limit  its  efforts  to  the  entertain- 
ment of  the  ladies.  It  is  safe  to  say  that  this  decision  will  meet 
the  ideas  of  the  large  majority  of  the  attendants  at  the  convention, 
and  was  in  every  way  a  wise  one. 

As  the  exhibit  hall  will  be  in  the  center  of  New  York,  it  was 
decided  to  open  tlie  Madison  Square  Garden  to  the  public  on 
Wednesday  morning,  afternoon  and  evening,  Oct.  9;  on  Thursday 
evening,  Oct.  10,  and  Friday  morning,  afternoon  and  evening,  Oct. 
II,  and  that  a  charge  of  50  cents  be  made  to  the  general  public  for 
admission  to  the  Garden  at  such  times.  The  committee  also  de- 
cided to  provide  a  band  to  play  in  Madison  Square  Garden  on 
Wednesday  afternoon  and  evening,  on  Thursday  morning,  after- 
noon and  evening,  and  on  Friday  afternoon  and  evening. 

The  annual  dinner  of  the  association  will  be  held  on  Friday 
evening,  Oct.  11. 

The  committee  also  decided  to  hold  a  concert  at  the  hotel  on  the 
morning  of  Oct.  9,  for  the  ladies,  to  be  followed  by  a  reception  to 
the  ladies.  A  local  ladies'  entertainment  committee  will  be  ap- 
pointed to  hold  the  foregoing  reception,  and  to  act  generally  in 
the  capacity  of  an  entertainment  committee.  It  was  also  decided 
to  provide  automobiles  for  the  general  use  and  entertainment  of 
the  ladies  attendant  upon  the  convention  for  one  day. 

To  more  successfully  carry  out  the  plans  of  the  committee,  the 
members  decided  that  a  sub-committee  of  the  general  entertain- 
ment committee  be  appointed  by  the  chairman,  to  be  composed  of 
the  chairman  and  five  members  of  the  committee,  to  see  that  the 
work  laid  down  at  the  meeting  be  followed  out.  The  chairman 
then  appointed  the  following  gentlemen :  Mr.  Sanderson,  Mr.  Mc- 
Graw,  Mr.  Cooke,  Mr.  Meneeley  and  Mr.  Martin. 

The  following  matters  were  then  discussed  and  referred  to  the 
sub-committee : 

1.  That  the  committee  provide  carriages  for  the  entertainment 
of  the  ladies  on  a  second  day. 

2.  A  trolley  ride  over  Brooklyn  Bridge,  and  to  some  point  of 
interest  in  Brooklyn. 

3.  That  a  Tyson's  theater  ticket  office  be  established  at  the 
Aladison  Square  Garden  on  the  days  of  the  convention. 

4.  That  a  large  electric  sign  be  established  on  Madison  Square 
Garden  during  the  continuance  of  the  convention. 

5.  That  the  sub-committee  prepare,  print  and  distribute  an 
itinerary  and  general  guide  to  the  points  of  interest  in  and  about 
the  city  of  New  York,  such  book  to  be  put  in  the  hands  of  all  who 
attend  the  convention,  especially  the  ladies. 

6.  That  information  bureaus  be  established  at  the  hotels  and 
Madison  Square  Garden. 


August  17,  1901.] 
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American  Interests  in  the  London  Metropolitan  District. 


On  July  15  the  Metropolitan  District  Electric  Traction  Com- 
pany, Ltd.,  Mr.  Yerkes'  new  company,  was  registered  in  London, 
and  in  compliance  with  the  Parliamentary  law  a  list  of  the  sub- 
scribers to  the  capital  stock  and  the  purposes  of  the  company 
were  filed.  The  latter  show  that  the  company  has  been  organized 
with  a  capital  of  £1,000,000  in  £20  shares  "to  adopt  and  carry 
into  effect  certain  agreements  made  or  intended  to  be  made  be- 
tween the  Metropolitan  District  Railway  Company,  of  the  one 
part,  and  this  company  or  persons  acting  on  its  behalf  of  the  other 
part,  providing  (-inter  alia)  for  the  electrical  equipment  and  trac- 
tion of  the  railways  of  the  Metropolitan  District  Railway  Com- 
pany, or  any  railways  of  which  the  said  railway  company  is  part 
or  joint  owner,  or  over  which  it  has  running  powers  or  in  which 
it  is  interested,  to  enter  into  agreements  with  the  Metropolitan 
District  Railway  Company,  and  the  Brompton  and  Piccadilly 
Circus  Railway  Company,  or  either  of  them,  for  the  erection  of  a 
generating  station  or  power  house  upon  lands  belonging  to  them 
or  either  of  them,  and  for  the  working  and  use  thereof,  to  con- 
struct subways  and  ducts,  to  lay  down  cables  and  rails,  to  build 
sub-stations,  to  alter  existing  stations,  to  execute  all  necessary 
works  for  the  conversion  of  railways  or  tramways  using  steam  or 
other  form  of  tractive  power  into  railways  or  tramways  worked 
by  electric  power,  to  acquire  from  the  Metropolitan  District  Rail- 
way Company,  or  any  other  corporation  or  persons,  land  and 
premises  at  Chelsea  or  elsewhere  in  the  United  Kingdom  for  the 
erection  of  generating  stations  or  power  houses,  to  eciuip  and 
maintain  such  generating  stations  or  power  houses,  to  manufac- 
ture rolling  stock,  engines,  trolleys,  trucks,  electric  motors  and 
machinery,  and  to  carry  on  the  business  of  electricians,  engineers, 
producers  and  supplies  of  electricity,  contractors,  financiers,  etc." 

The  list  of  subscribers,  as  printed  below,  show  that  the  largest 
interests  are  held  by  Mr.  Yerkes  and  the  Maryland  Trust  Com- 
pany, and  that  all  the  subscribers,  with  one  exception,  are 
Americans.  Govett,  Sons  &  Company,  a  London  brokerage  firm, 
is  the  only  English  name  on  the  list.  The  Govett  concern  is 
down  for  3150  shares.  It  is  stated  by  local  parties  who  are 
heavily  interested  in  the  Metropolitan  enterprise  that  the  Govetts 
acted  on  behalf  of  Charles  T.  Yerkes,  and  that  it  is  he  to  whom 
the  stock  really  belongs.  These  shares,  together  with  the  stock 
subscribed  for  in  his  own  name,  make  a  total  of  19,950  shares, 
equal  to  about  $2,000,000,  which  is  controlled  by  Mr.  Yerkes. 
Standard  Oil  interests  figure  prominently  in  the  list,  H.  H. 
Rogers  holding  2500  shares.  The  Maryland  Trust  Company  and 
associated  interests  are  also  prominently  identified  with  the  en- 
terprise. New  York  parties  have  subscribed  for  more  than  half 
the  entire  capital  of  the  company.  The  following  is  the  complete 
list,  as  made  public: 

Shares 


Charles  T.  Yerkes,  54  Wall  Street,  New  York  City   16,S00 

John  J.  Mitchell,  Chicago   1,000 

Maryland  Trust  Company  (by  J.  W.  Brown,  president),  Baltimore,  Md.  4,000 

George  R.  Webb  and  H.  A.  Parr  (by  J.  W.  Brown),  Baltimore,  Md....  500 

Patrick  Calhoun,  30  Broad  Street,  New  York   2,500 

Brown  Bros.  &  Company,  59  Wall  Street,  New  York,  bankers   2,500 

Simon  Eorg  &  Company,  Nassau  Street,  New  York,  bankers   1,000 

Pemberton  &  MacAdoo,  15  Wall  Street,  New  York,  bankers   1,000 

J.  G.  White  &  Company  (by  G.  H.  Walbridge,  V.  P.),  29  Broadway,  New 

York,  contractors    2,000 

S.  W.  Marckwald,  27  William  Street,  New  York,  banker   500 

Alex.  Brown  &  Sons,  Baltimore,  Md.,  bankers   1,000 

Henry  H.  Rogers,  26  Broadway,  New  York   2,500 

K.  I.  Harrison,  26  Broadway,  New  York   100 

John  B.  Parsons,  Union  Traction  Company,  Philadelphia,  president   250 

J.  W.  Brown,  agent,  Baltimore,  Md.,  president  Maryland  Trust  Company  2,500 

Govett,  Sons  &  Company,  4  Throgmorton  Avenue,  London,  stock  brokers  3,150 

James  Phillips,  Jr.,  Hotel  Lorraine,  Boston,  Mass   500 

T.  Jefferson  Coolidge,  Boston,  President  New  England  Trust  Com|>any.  2,250 

Frederick  Ayer  (by  Chas.  F.  Ayer,  his  attorney  in  fact),  Boston,  Mass.  2,500 

Charles  F.  Ayer,  Ames  Building,  Boston,  Mass.,  lawyer   400 

Lee,  Higginson  &  Co.,  44  State  Street,  Boston,  brokers   1,000 

F.  PL  Prince,  14  State  Street,  Boston,  banker   500 

Charles  G.  Weld  (by  J.  E.  Harlow,  attorney),  81  Mason  Building,  Bos- 
ton, Mass.,  M.  D   1,000 

Charles  F.  Adams  (second),  23  Court  Street,  Boston   100 

Alexander  Cochrane,  55  Kilby  Street,  Boston,  Mass   250 

Arthur  T.  Lyman,  P.  O.  Box  1717,  Boston,  Mass   100 

George  P.  Gardner,  22  Congress  Street,  Boston,  Mass.,  trustee   100 


The  register  also  states  there  is  no  initial  public  issue  of  stock. 
The  number  of  directors  is  not  to  be  less  than  three  nor  more 
than  five;  the  subscribers  are  to  appoint  the  first;  qualification, 
fifty  shares:  remuneration  as  fixed  by  the  company. 

Under  the  heading,  "The  Electrification  of  the  Underground 
Railways,"  Mr.  Charles  T.  Yerkes  has  a  letter  in  the  London 


Times  of  July  31,  outlining  the  plans  of  the  new  company,  as  fol- 
lows : 

It  has  not  been  my  intention  to  enter  into  any  public  controversy  in 
regard  to  the  electrification  of  the  Metropolitan  Railway  and  the  Metro- 
politan District  Railway,  for  several  reasons,  mainly  because,  so  far  as  I  can 
see,  the  Metropolitan  Company  has  in  years  past  not  improved  the  position 
of  its  stockholders  by  the  controversies  in  which  it  has  engaged.  But  after 
reading  the  report  of  the  former  company  as  made  by  the  vice-chairman, 
where  I  am  placed  in  a  false  position,  and  also  seeing  the  notes  of  the 
shorthand  writer,  and  particularly  as  I  concur  in  the  desire  expressed  by 
that  company  that  all  our  affairs  relating  to  such  electrification  shall  be 
made  public,  I  have  concluded  to  write  this  letter,  and  respectfully  request 
its  publication,  so  that  our  position  might  be  better  understood  than  by  the 
statements  made  in  the  Metropolitan  report. 

As  to  the  merits  of  the  electrical  systems  I  will  not  argue,  but  merely 
say  what  I  think  of  adopting  a  new  system  on  general  principles,  and  if  my 
refusal  to  adopt  such  system  makes  me  "look  absurd,"  I  am  perfectly  willing 
to  labor  under  that  condition.  I  told  the  gentlemen  connected  with  the 
Metropolitan  Railway,  whom  we  met  in  regard  to  the  matter,  that  if  the  sys- 
tem which  they  seemed  to  adhere  to  had  been  tried  on  a  railway  like  the 
Metropolitan  for  a  period  of  three  years  and  had  worked  successfully  I  would 
most  willingly  adopt  it  on  any  work  that  I  had  to  do  with. 

To  the  charge  that  I  am  concerned  in  properties  where  the  general  system 
of  electric  equipment  is  being  used,  and  that  to  adopt  a  better  would  cause 
a  great  loss  by  virtue  of  being  compelled  to  abandon  those  systems  and 
adopt  another  radically  opposed  in  principle  to  it,  I  will  say  that  we  have 
never  been  afraid  of  the  scrap-heap  when  we  found  we  had  made  a  mistake, 
but  we  do  not  court  it.  It  is  full  of  wrecks  of  failures,  and  it  is  just  here 
that  I  would  remark  that  we  do  not  wish  to  add  to  that  heap  a  plant  that 
would  cost  in  the  neighborhood  of  £500,000,  apart  from  the  expenditure  on  the 
power  house.  I  will  also  say  that,  as  to  systems  or  works  or  anything  ap- 
plying to  electrical  traction,  I  have  no  financial  interest  whatever,  and  my 
whole  object  is  to  see  that  whatever  plan  is  adopted  on  any  property  with 
which  I  may  be  connected  is  the  best.  To  take  a  system  which  has  not  been 
thoroughly  tested,  not  for  a  few  but  for  many  months,  and  even  years, 
is  a  species  of  business  recklessness  which  I  do  not  wish  to  try.  I  also 
desire  it  understood  that  I  am  entirely  free  from  prejudice,  and  desire  only 
what  is  the  best.  To  attempt  to  experiment  now  or  to  be  guided  by  the  ex- 
perience of  the  little  mountain  roads  in  Switzerland,  or  the  road  which  is 
being  installed  in  Italy,  which  is  not  yet  working,  would  be  foolish,  and 
even  if  it  were  in  operation  its  success  would  be  no  indication  of  its  adapt- 
ability to  the  Metropolitan  Railway.  If  the  managers  of  the  Metropolitan 
Company  had  commenced  this  experiment  years  ago,  when  the  Central 
London  was  begun,  I  am  satisfied  they  would  have  lost  some  time,  but  they 
might  have  corrected  their  plant  so  as  not  to  have  been  in  the  humiliating 
position  we  find  them  to-day.  They  can  not  make  the  excuse  that  their 
credit  was  poor  and  they  were  unable  to  raise  money.  They  have  simply 
waited  until  the  wolf  was  at  their  door,  and  long  afterward. 

Another  matter  I  would  like  to  have  understood.  The  system  so  called 
which  we  propose  to  use  is  not  the  "Yerkes  system."  There  is  no  such 
thing.  I  never  invented  anything  pertaining  to  electricity.  It  is  a  system 
universally  used  the  world  over  by  all  modern-built  railways,  and  I  am  only 
one  of  the  scores  of  people  who  are  doing  this.  It  is  used  extensively  in 
England,  and  only  lately  Glasgow  has  adopted  it  in  the  important  plant 
which  they  have  recently  made,  and  which  is  the  largest  in  Great  Britain. 

In  regard  to  the  proposition  that  was  really  made  to  the  Metropolitan 
Company,  I  will  now  give  it  and  leave  it  for  others  to  say  whether  it  was 
fair. 

At  the  present  time  I  am  chairman  of  the  Metropolitan  District  Electric 
Traction  Company,  and  we  have  a  subscribed  capital  of  £1,000,000.  The 
svibscribers  are  all  gentlemen  of  means,  and,  I  may  say,  affluence.  Our 
propositions  were: 

1.  That  we  would  electrify  the  Metropolitan  Railway,  furnish  all  the 
rolling  stock,  also  a  power  house  and  sub-stations,  and  do  everything  and 
furnish  everything  necessary  to  change  and  operate  their  road  by  electricity, 
charging  therefor  the  sum  of  %d.  for  each  passenger  they  might  carry.  There 
were  some  things,  such  as  keeping  their  buildings  in  order,  that  they  were  to 
provide  for.  But  I  can  not  see  any  way  that  they  would  make  such  a  state- 
ment as  they  made  in  their  report — that  we  would  charge  them  £291.000  for 
what  cost  them  £101,000. 

2.  The  second  and  most  important  proposal  was  that  we  would  work  or 
lease  the  whole  of  the  railways  and  general  undertaking  of  the  Metropolitan 
Company,  subject  to  the  statutory  obligations  of  that  company,  guaranteeing 
to  the  Metropolitan  Company  a  net  yearly  revenue  sufficient  to  pay  the  whole 
of  its  debenture  and  other  fixed  charges  and  its  guaranteed  and  preference 
interest. 

As  to  a  yearly  dividend  upon  the  ordinary  share  capital,  we  found  that 
the  average  dividend  for  a  period  of  seven  years  terminating  on  June  30, 
1900 — that  is  to  say,  prior  to  the  competition  which  the  company  has  had  to 
meet  with  the  Central  London  Railway — was  £3  6s.  lid.  per  annum.  We 
offered  to  pay  on  the  aforesaid  capital  stock  yearly  dividends  in  perpetuity  at 
the  rate  of  3%  per  cent.  The  dividend  this  half  year  is  at  the  rate  of  2Vi  per 
cent  per  annum. 

In  regard  to  the  surplus  land  stock,  the  dividend  upon  that  would  be 
provided,  as  heretofore,  out  of  the  revenues  of  land  especially  set  apart  for 
payment  of  interest  on  the  surplus  stock,  and  our  proposition  did  not  affect 
this  stock. 

For  securing  the  dividend  on  the  ordinary  shares  the  Traction  Company 
proposed  at  its  own  expense  and  cost  of  not  less  than  £700,000  to  convert  the 
railways  mentioned  in  the  scheme  from  steam  to  electric  traction,  build  all 
necessary  sub-stations  (the  Metropolitan  Railway  Company  to  supply  the 
land  for  the  same),  and  supply  the  rolling  stock. 

We  propose  to  increase  the  capital  of  the  Traction  Company  from  £1,000,000 
to  £2,000,000,  or  more  if  ti^^^ssary;  also  to  give  to  the  proprietors  of  the 
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Metropolitan  Railway  Company  the  right  to  take  £500,000  of  the  increased 
stock.  We  also  proposed  that  the  whole  of  the  capital  or  the  property  of 
all  kinds  whatsoever  belonging  to  the  Metropolitan  District  Electric  Traction 
Company  should  be  placed  in  the  hands  of  trustees,  who  should  hold  the 
same  for  the  benefit  of  the  contract  to  be  made  with  the  Metropolitan  Rail- 
way Company.  In  case  we  desire  to  sell  or  change 
any  securities  belonging  to  the  Traction  Company, 
we  should  do  so  only  with  the  consent  of  the  Metro- 
politan Company. 

The  security  of  the  Traction  Company  has  been 
sneered  at  by  the  Metropolitan  Company,  but  it 
seems  to  me  that  with  £2,000,000  of  hard  cash  well 
invested,  a  portion  of  it  in  the  property  of  the 
Metropolitan  Company,  this  security  is  such  as 
would  not  be  offered  by  any  other  company.  The 
terms  that  we  offered — namely,  placing  all  our  prop- 
eray  in  the  hands  of  the  Metropolitan  Company — 
were  for  the  purpose  of  reconciling  our  differences 
and  endeavoring  to  join  the  two  companies — the 
Metropolitan  and  Metropolitan  District — together  in 
such  a  manner  that  they  could  be  worked  by  one 
official  head.  It  is  my  belief  that  if  so  worked  a  fair 
profit  could  be  gained  by  our  company — much 
greater  tlian  can  be  done  if  the  two  companies  are 
separate. 

The  tender  having  been  rejected,  I  wish  to  say 
that  it  is  the  desire  of  the  managers  of  the  Metro- 
politan District  Electric  Traction  Company  to  pro- 
ceed to  carry  into  effect  at  the  earliest  moment 
possible  the  electrification  of  the  District  Railway; 
and,  as  the  officers  of  the  Metropolitan  Company 
have  also  expressed  the  same  desire,  there  is  no 
reason  why  the  latter  should  hold  to  the  te.Nt  of  the 
bill  which  has  been  passed— namely,  that  one  month 
should  elapse  before  we  can  go  to  the  Board  of  Trade. 
The  losses  to  both  companies  at  the  present  time  are 
very  great,  and  I  believe  there  is  nothing  that  will 

stop  the  continuance  of  these  losses  but  the  running  of  the  roads  by  elec- 
tricity. Therefore,  every  day  means  money,  and  it  is  for  that  reason  that  I 
am  extremely  anxious  that  not  a  moment  should  be  lost. 

 »♦♦  


inier,  Mohawk,  Ilion  &  Frankford  Railway,  and  extend  the  hnes 
to  Frankfort,  Rome,  Litt'e  Falls,  Clinton  and  Clayville.  In  all,  it 
is  proposed  to  constrtict  34  miles  of  new  line.  The  company  is  to 
be  ca])italized  at  $3,500,000,  of  which  $600,000  will  be  preferred 


Another  Michigan  Decision  Regarding  Grade  Crossings 

Another  important  decision  has  just  been  rendered  by  the  Su- 
preme Court  of  Michigan,  in  the  matter  of  the  power  and  authority 
of  the  Commissioner  of  Railroads  regarding  the  separation  of 
grades  at  the  crossings  of  electric  and  steam  roads  in  that  State. 
In  the  case  in  which  the  decision  was  handed  down,  an  application 
was  made  by  the  Jackson  &  Suburban  Traction  Company  for  the 
approval  of  a  grade  crossing  of  its  line  with  the  Michigan  Central 
Railroad  on  Page  Avenue,  Jackson  The 
Commissioner  refused  to  approve  a  crossing 
at  grade,  and  ordered  that  it  be  made  by 
means  of  an  overhead  bridge.  The  traction 
company  and  the  city  of  Jackson  then  joined 
in  a  petition  to  the  Supreme  Court  for  a  writ 
of  mandainus  compel^ng  the  Commissioner 
to  set  aside  his  order  and  allow  a  crossing  to 
be  made  at  grade.  It  was  contended  that  the 
power  to  regulate  and  control  its  streets  was 
vested  in  the  city  by  the  Legislature,  and  that 
an  act  which  conflicts  with  the  provisions  of 
the  charter,  and  attempts  to  authorize  a  State 
office  to  exercise  such  functions,  was  neces- 
sarily void.  The  court  refused  the  writ,  and 
upheld  the  order  of  the  Commissioner,  claim- 
ing that  the  police  power  of  the  State  over 
questions  of  this  nature  is  supcior  to  any 
local  authority,  and  that  a  city  can  not,  by  its 
charter,  set  aside  the  general  laws  of  the 
State.  In  a  number  of  cases,  questions  have 
arisen  in  which  there  has  been  some  conflict 
between  the  local  and  State  authorities,  and 
for  this  reason  the  decision  is  considered  a 
very  important  one,  as  it  clearly  settles  the 
question  and  defines  the  authority  of  each. 




METHOD  OF  RAISING  PANELS  OF  CAR 

stock;  and  to  authorize  an  issue  of  $400,000  4>j  per  cent  gold 
bonds,  to  be  dated  Sept.  i,  1901,  and  maturing  Sept.  i,  1941.  A 
portion  of  the  bonds  will  be  reserved  to  retire  existing  outstand- 
ing bonds,  and  the  remainder  will  be  used  in  improving  the  prop- 
erties. 


A  Novelty  in  Combination  Car  Construction 


The  American  Car  Company,  of  St.  Louis,  a  short  time  ago, 
built  one  of  the  most  remarkable  combination  cars  ever  con- 
structed. It  was  built  to  the  order  of  a  Norfolk,  Va.,  capitalist, 
who  is  the  originator  of  the  novel  idea  embodied  in  the  construc- 
tion.   The  change  from  a  closed  car  to  an  open  one  is  accom- 


More  Central  New  York  Roads  to  Consolidate 


The  Utica  &  Mohawk  Valley  Railway  Company,  of  Utica,  N. 
Y.,  is  now  being  organized  to  consolidate  the  electric  railway  in 
which  Horace  E.  Andrews,  of  Cleveland,  and  his  associates  are 
interested.  The  plan  of  the  new  company  is  to  take  over  the 
Utica  Belt  Line  Street  Railroad,  Utica  &  Suburban  Railway, 
Utica  &  Mohawk  Railroad,  Utica  &  Deerfield  Railway  and  Herk- 


SIDE  VIEW  OF  CONVERTIBLE  CAR  CLOSED 

plished  by  a  turn  of  a  crank.  The  arrangement  by  which  this  is 
done  is  most  complicated,  and  yet  the  mechanism  works  with  re- 
markable smoothness.  If  the  car  is  bowling  along  amid  the 
green  fields  of  Virginia,  and  a  sudden  shower  comes  up,  the  con- 
ductor turns  a  windlass  on  the  rear  platform.  The  panels  when 
not  in  use  are  carried  close  to  the  ceiling,  but  when  moved  by  the 
windlass,  slide  out  on  both  sides.  When  extended  to  their  full 
length  they  are  caught  by  long  arms,  which  are  brought  into 
place  by  the  same  windlass,  and  are  carried  downward,  until  they 
completely  enclose  the  car.  After  the  storm,  the  conductor  turns 
the  windlass  the  other  way,  and  the  car  is  again  converted  into  an 
open  car. 


August  17,  1901.] 
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Tlie  car  itself  measures  over  corner  posts  30  ft.  6  ins.,  and  over 
bumpers  about  10  ft.  more.  The  width  at  sills  is  8  ft.  4  ins.,  and 
over  sash  rails  8  ft.  4  ins.    The  ceiling  is  three-ply  bird's-eye 


PERSONAL  MENTION 


INTERIOk  OF  CONVERTIBLE  CAR 

veneer,  and  the  seating  capacity  is  forty-eight  persons,  of  which 
the  smoking  compartment  holds  about  ten. 

The  illustrations  show  the  car  closed  and  while  being  changed, 
together  with  the  car  interior. 

 ♦♦♦  


Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  RAILWAY  PATENTS  ISSUED  AUG.  6,  1901 

679,886.  Railway  Switch ;  G.  W.  Cantrell  and  W.  J.  Empcy, 
Spokane  Wash.  App.  filed  July  25,  igoo.  Details  of  a  mechanically 
operated  switch  to  be  thrown  by  means  of  a  projection  from  the 
car. 

679,902.  Rail-Joint:  E.  A.  Mitzncr,  Thelma,  Ind.  App.  filed 
Aug.  30,  1900.  The  plates  of  the  joint  arc  held  in  proper  position 
by  wedges  whicli  are  confined  by  a  spring  acting  against  them. 


PATENT  NO.  679,953 

679,953.  Trolley-Wire  Hanger ;  A.  U.  Crossley,  South  Norwalk, 
Conn.  App.  filed  Dec.  20,  1900.  The  hanger  consists  of  two  parts, 
having  a  deflected  passage  between  them  for  the  wire,  in  which  the 
latter  is  clamped. 

680,007.  Appliance  for  Working  Tramway  or  Railway  Points; 
W.  J.  Stewart,  Glasgow,  Scotland.  App.  filed  April  16,  igoi.  De- 
tails of  a  mechanical  switch  operated  from  the  car. 

680,020.  Switch-operating  Mechanism;  F.  A.  Carroll,  Penn  Yan, 
N.  Y.  App.  filed  Nov.  27,  1900.  Details  of  a  mechanical  ^ witch 
operated  from  the  car. 

680,146.  Car  Vestibule;  C.  C.  Hodges  and  E.  G.  Chick,  Water- 
town,  Mass.  App.  filed  April  27,  1901.  The  vestilmk-  has  sni.ill 
bays  or  hoods  for  the  brake  and  power  handles. 

680,178.  Street  Car  Fender  and  Brake;  T.  M.  Sanderlin,  Nor- 
folk, Va.  App.  filed  March  23,  1901.  Two  fenders  are  intercon- 
nected with  the  brake  in  such  a  way  that  when  one  strikes  an  ob- 
stacle the  other  is  thrown  down  to  pick  it  up,  and  the  brake  is 
applied. 

680,180.  Track  Brake;  J.  (].  Smith,  Carthage,  Tenn.  Ai)p.  filed 
May  6,  1901,    Details  of  a  track  brake. 


GEN.  EUGENE  GRIFFIN,  vice-president  of  the  General  Elec- 
tric Company  and  a  director  of  the  British  Thomson-Houston 
Company,  has  recently  arrived  from  Europe.  Gen.  Grififin  will  re- 
main in  this  country  but  a  short  time. 

MR.  GEORGE  D.  YEOMANS,  formerly  of  the  law  firm  of 
Sheehan  &  Collin,  of  New  York,  has  been  appointed  general  at- 
torney of  the  Brooklyn  Rapid  Transit  Company.  Mr.  Yeomans 
will  have  charge  of  all  court  actions  and  negligence  cases. 

MR.  JAMES  ROSS  KERR,  superintendent  of  the  street  railway 
at  Kingston,  Jamaica,  died  on  Aug.  4,  at  the  residence  of  Mr. 
James  Ross,  Montreal,  whose  guest  he  was.  Death  was  sudden 
and  due  to  heart  failure.  The  deceased  was  thirty-eight  years  old 
and  is  survived  by  a  widow  and  child. 

MR.  GUSTAVE  GILLON,  professor  of  electrical  engineering 
at  Louvain  University,  Belgium,  arrived  in  New  York  last  week 
on  a  mission  from  the  Belgium  government  to  study  and  report 
upon  the  applications  of  electricity  in  this  country  to  industrial 
purposes,  particularly  in  the  way  of  electric  lighting  and  traction. 
Mr.  Gillon  will  remain  in  this  country  about  two  months,  and  ex- 
pects to  visit  Boston,  Schenectady,  Buffalo,  Cleveland,  Chicago, 
Cincinnati,  Pittsburgh,  Washington,  Baltimore  and  Philadelphia. 

MR.  H.  H.  VREELAND,  president  of  the  Metropolitan  Street 
Railway  Company,  of  New  York,  will  give  the  annual  reception 
and  clam  bake  which  he  extends  to  members  of  his  staff,  this  year 
on  Aug.  24.  This  entertainment,  which  was  inaugurated  three 
years  ago,  has  always  been  very  popular  with  the  Metropolitan 
staff,  which  includes  the  engineering,  medical  and  legal  depart- 
ments, as  well  as  the  superintendents  in  the  operating  force,  and 
a  full  attendance  is  always  assured.  The  trip  is  made  in  a  special 
car  to  Brewsters,  N.  Y.,  Mr.  Vreeland's  summer  residence,  and 
the  clam  bake  is  held  at  the  grounds  of  the  Tonetta  Outing  Club. 
The  invitations  this  year  state  that  in  the  afternoon  the  guests  are 
also  invited  to  a  luncheon  to  be  given  them  at  the  Vreeland 
home,  "Rest-a-While,"  and  at  which  Mrs.  Vreeland,  assisted  by 
several  ladies  in  Brewster,  will  receive. 

MR.  CHARLES  LE  BLANC,  the  well-known  electrical  en- 
gineer and  contractor,  of  Paris,  is  spending  some  time  in  this 
country,  and  will  return  to  France  Aug.  31.  Mr.  Le  Blanc  re- 
signed on  March  i  the  position  of  chief  engineer  of  the  Compagnie 
Generale  de  Traction,  one  of  the  three  large  syndicates  in  France 
which  make  a  business  of  ecjuipping  and  operating  electric  rail- 
ways. Mr.  Le  Blanc's  field  of  operations  was  not  confined  to 
France,  as  many  roads  outside  of  that  country  were  equipped 
under  his  direction,  notably  in  Brussels,  Cairo  and  Upper  Silesia. 
In  all  of  these  installations  American  apparatus  was  used  almost 
exclusively.  Although  French  in  name,  Mr.  Le  Blanc  is  an 
American  citizen,  and  between  1887  and  the  early  nineties  took 
an  active  part  in  the  de\elopment  and  electrical  equipment  of 
street  railways  in  this  country,  as  one  of  the  engineers  of  the 
Sprague  Electric  Railwa}'  &  Motor  Company.  In  addition  to 
the  high  reputation  which  Mr.  Le  Blanc  has  achieved  as  an  en- 
gineer, he  has  been  honored  by  the  French  government  by  being 
made  a  member  of  the  Legion  of  Honor,  and  in  other  ways. 

MR.  J.  C.  H.  STUT,  of  San  Francisco,  is  making  an  extensive 
tour  in  the  East  inspecting  the  street  railway  systems,  especially 
of  those  companies  operating  underground  electric  conduits.  Mr. 
Stut  is  consulting  engineer  of  the  Board  of  Public  Works  of  San 
Francisco,  and  has  been  sent  East  by  the  city  authorities  to  famil- 
iarize himself  with  the  details  of  conduit  construction.  It  is  prob- 
alile  that  within  a  year  or  two  some  cable  roads  of  San  Francisco 
will  be  converted  to  electrically-operated  lines,  and  should  the  un- 
derground trolley  type  be  selected,  the  city  will  be  in  a  position 
to  thoroughly  understand  the  situation.  Mr.  Stut  has  long  been 
prominent  in  street  railway  affairs  on  the  Pacific  Coast,  and  was 
one  of  the  workers  on  the  famous  Clay  Street  line,  of  San  Fran- 
cisco, designed  by  Mr.  Andrew  S.  Hallidie,  the  father  of  cable 
railways.  Since  then  he  has  devoted  much  of  his  time  to  railway 
problems,  having  designed  many  power  houses  and  perfected  a 
large  number  of  successful  devices  to  aid  in  their  economical  oper- 
ation. At  present  Mr.  Stut  is  greatly  interested  in  the  utilization 
of  garbage  as  fuel,  and  has  patented  a  furnace  by  means  of  which 
the  refuse  of  large  cities  can  be  disposed  of  in  a  most  satisfactory 
manner.  He  was  the  first  engineer  to  apply  the  system  of  coolirrg 
condensing  water  on  the  roof  of  power  houses,  and  has  recently 
developed  a  steam  separating  throttle  valve  which  can  be  a]iiilicd 
to  all  types  of  engines.  After  having  inspected  the  street  railway 
systems  of  Washington,  D.  C,  Mr.  Stut  has  spent  a  week  or  so  in 
New  York,  where  he  has  most  thoroughly  investigated  the  manner 
in  which  the  Metropolitan  Street  Railway  Company  recently  made 
its  notable  transformation  from  cable  to  electric  traction.  He  has 
niany  friends  in  the  city,  and  the  renewal  of  old  ac<|uaintanccs  has 
added  much  to  the  pleasure  of  his  trip. 
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LIABILITY  FOR  NEGLIGENCE 
MISSOURI.— Injuries  to  Child— Evidence— Statement  by  Mo- 
torman — Res  Gest« — Expert  Testimony— Ordinance  of  St.  Louis 
— Special    Exception— Speed    of    Car— Charter— Franchise— In- 
struction— Juror — Prejudice — Disqualification. 

1.  A  statement  made  by  the  motorman  of  the  car  by  which 
plaintiff's  intestate  was  killed,  after  the  accident  had  happened, 
the  car  stopped,  and  the  motorman  alighted  in  the  street  to  help 
extricate  deceased's  body  from  the  wheels,  is  not  a  part  of  the  res 
gestae,  and  hence  incompetent. 

2.  Where  an  expert  was  called  to  testify  as  to  whether  or  not  a 
street  car  was  being  operated  in  a  reasonably  skilful  manner  at  the 
time  of  an  accident,  the  question,  "What  means  would  you  employ 
as  a  motorman  to  stop  a  car  in  the  shortest  time  and  space  pos- 
sible?" was  improper. 

3.  Ordinance  St.  Louis  No.  17,693,  sec.  6,  conferring  a  fran- 
chise on  the  Southern  Electric  Railroad  Company,  and  author- 
izing it  to  run  its  cars  over  certain  streets  at  a  speed  greater  than 
8  miles  an  hour,  is  not  void  because  in  conflict  with  Rev.  Ord. 
1892,  sec.  127s,  providing  that  cars  shall  not  be  drawn  faster  than 
8  miles  an  hour,  and  does  not  repeal  the  latter  ordinance,  since  the 
ordinance  of  1892  is  general  in  its  nature  and  application,  and  the 
later  ordinance  is  merely  a  special  exception. 

4.  Under  Rev.  Ord.  St.  Louis  1892,  subd.  10,  fixing  8  miles  an 
hour  as  the  maximum  speed  for  street  cars,  and  subdivision  9,  re- 
quiring street  railway  companies  to  operate  their  cars  according 
to  the  provisions  of  their  charters,  a  company  whose  franchise 
provides  that  its  cars  may  be  run  at  a  speed  greater  than  8  miles 
an  hour  is  entitled  to  so  run  them,  since  the  franchise  must  be  con- 
sidered a  part  of  the  charier. 

5.  In  a  suit  for  damages  for  the  killing  of  a  boy  by  a  street  car, 
an  instruction  that  it  was  the  duty  of  the  deceased  to  have  exer- 
cised such  a  degree  of  care  and  prudence  in  crossing  the  track, 
and  in  looking  and  listening  for  the  approaching  car,  as  an  ordi- 
narily careful  and  prudent  boy,  of  like  age  and  intelligence,  would 
have  exercised  under  like  circumstances,  was  proper,  since  whether 
or  not  such  a  boy  would  look  and  listen  before  going  on  the  track 
was  still  left  a  question  for  the  jury. 

6.  The  acceptance  of  a  juror  in  an  injury  case,  who  has  testified 
that  he  was  prejudiced  against  such  suits  in  general,  but  knew 
nothing  about  this  particular  suit,  and  that  if  the  evidence  con- 
vinced him  that  the  plaintiff  had  a  good  cause  of  action  he  would 
give  him  a  verdict,  was  not  reversible  error. — (Ruschenberg  vs. 
Southern  Elec.  R.  Co.,  61  S.  W.  Rep.,  626.) 

NEW  YORK. — Injury  to  Person  on  Street — Condition  of 
Track — Speed  of  Car^ — Ringing  Bell — Contributory  Negligence — 
Damages — Actual — Prospective — Indefinite. 

1.  Plaintiff's  intestate  was  being  driven  in  a  cutter  on  a  track 
of  defendant  street  railway  company  where  cars  passed  at  intervals 
of  a  little  over  thirty  minutes.  The  driver,  who  had  not  previously 
been  looking  behind  for  an  approaching  car,  heard  someone  shout 
to  him  to  get  off  the  track,  for  the  car  was  coming.  He  turned  his 
head,  and,  seeing  a  car  within  about  75  ft.,  pulled  his  horse  sharply 
away  from  the  track,  causing  one  runner  of  the  cutter  to  rise  on  a 
ridge  of  hard  snow  and  ice  about  12  ins.  high  and  10  ins.  from  the 
track,  which  had  been  removed  from  the  track  by  the  company. 
This  caused  the  cutter  to  tip  over,  and  threw  deceased  out  near 
the  track,  where  her  head  was  struck  by  the  scraper  or  step  o'n 
the  car.  The  car  was  going  about  12  miles  or  15  miles,  and  the 
cutter  8  miles  or  10  miles  an  hour.  If  the  motorman  rang  the 
gong  the  driver  did  not  hear  it.  Held,  sufficient  evidence  to  en- 
title the  plaintiff  to  have  the  case  submitted  to  the  jury. 

2.  Under  Code  Civ.  Proc,  sec.  1902,  authorizing  recovery  of 
damages  by  an  administrator  of  a  deceased  person  from  a  corpora- 
tion by  the  wrongful  act  of  which  deceased's  death  was  caused,  the 
jury  is  not  limited  to  actual  damages  which  may  be  specifically 
proved,  but  may  consider  prospective  or  indefinite  damages,  such 
as  might  arise  under  the  circumstances. — (Countryman  vs.  Fonda, 
J.  &  G.  R.  Co.,  59  N.  E.  Rep.,  822.) 

NEW  YORK.— Assault  by  Brakeman— Liability  of  Master- 
Question  for  Jury. 

In  an  action  for  personal  injuries,  the  evidence  showed  that 
plaintiff  was  stealing  a  ride  on  defendant's  freight  train;  that  he 
was  pursued  on  the  train  by  a  brakeman,  and,  jumping  therefrom, 
was  followed  by  the  brakeman,  who  jumped  from  the  car  on  top 
of  him,  breaking  his  leg  and  otherwise  injuring  him.    Held,  that 


the  question  whether  the  assault  of  the  brakeman  was  commenced 
before  he  left  the  car,  and  was  therefore  in  the  line  of  his  em- 
ployment, so  as  to  render  defendant  liable,  was  for  the  jury. — 
(Girvin  vs.  N.  Y.  Central  &  H.  R.  R.  Co.,  59  N.  E.  Rep.,  921.) 

NEW  YORK. — Evidence — Admission — Attempt  to  Bribe- 
Agency. 

1.  Evidence  that  a  party  to  an  action  bribed  a  witness  to  give 
false  testimony  in  his  favor  is  admissible,  as  stating,  in  effect,  that 
his  case  is  weak,  but  is  not  conclusive,  and  is  for  the  consideration 
of  the  jury,  under  instructions  to  prevent  them  from  giving  undue 
importance  to  such  evidence  to  the  detriment  of  the  main  issue. 

2.  Where  an  investigator  is  employed  by  a  corporation  "to  see 
to  the  witnesses  and  take  statements  and  to  interview  witnesses," 
— those  who  "expect  and  those  who  are  witnesses," — on  the  trial 
of  actions  against  it,  he  is  the  agent  of  the  corporation  in  what- 
ever he  does  in  relation  tc  that  part  of  the  corporate  business;  and, 
if  he  attempts  to  bribe  witnesses  to  testify  falsely  in  favor  of  the 
corporation,  evidence  of  such  act  is  admissible  against  the  corpora- 
tion, though  there  is  no  proof  that  it  expressly  authorized  the  act. 
— (Nowack  vs.  Metropolitan  St.  Ry.  Co.,  60  N.  E.  Rep.,  32.) 

NEW  YORK. — Construction — Injuries — Question  for  Jury. 

In  an  action  against  a  street  railway  company  and  a  sub-con- 
tractor for  personal  injuries  sustained  by  plaintiff  by  stepping  into 
a  hole  in  the  street  while  walking  toward  a  car,  all  that  was 
shown  as  to  the  cause  of  the  defect  was  that  the  company  had 
been  engaged  in  changing  its  motive  power,  and  that  contracts 
had  been  let  to  different  persons,  who  had  sublet  portions  of  the 
work;  but  there  was  no  evidence  showing  when  the  work  was 
commenced,  or  when  the  portion  of  the  work  let  to  the  defendant 
sub-contractor  was  finished,  or  when  the  street  was  restored  to  its 
original  condition,  and  there  was  no  evidence  as  to  the  extent  of 
the  excavation  required  to  complete  the  work,  or  the  extent  of  the 
excavation  actually  made,  or  who  made  it,  or  whether  the  hole  in 
question  was  within  the  line  of  that  excavation.  Held,  that  the 
proof  was  insufficient  to  show  that  the  condition  of  the  street 
arose  from  any  act  of  either  of  the  defendants,  and  it  was,  there- 
fore, error  to  submit  the  case  to  the  jury. — (Moss  vs.  Crimmins,  et 
al.,  68  N.  Y.  SuppL,  49S-) 

NEW  YORK. — Passenger — Negligence — Evidence — Verdict — 
New  Trial. 

Plaintiff's  intestate  fell  or  was  thrown  from  an  open  street  car 
while  in  rapid  motion,  and  was  killed.  A  witness,  who  was  sitting 
at  a  fourth-story  window,  over  100  ft.  away  from  the  place  of  the 
accident,  testified  that  the  car  came  to  a  sudden  jerk  back,  which 
threw  deceased  off  on  her  head,  and  then  went  on;  that  after  she 
fell  the  danger  signal  was  rung,  and  the  car  then  stopped  suddenly. 
There  was  no  other  evidence  of  defendant's  negligence.  The  con- 
ductor, motorman,  several  passengers,  and  a  policeman  who  was 
riding  on  a  bicycle  just  behind  the  car,  all  testified  that  there  was 
no  sudden  check  or  jerk  of  the  car  until  the  ringing  of  the  danger 
signal  after  the  accident.  Held,  that  the  verdict  was  not  justified 
by  the  evidence,  and  a  new  trial  must  be  granted. — (Ehrhard  vs. 
Metropolitan  St.  Ry.  Co.,  68  N.  Y.  SuppL,  457.) 

NEW  YORK. — Injuries  to  Pedestrians — Contributory  Negli- 
gence— Trial — Instructions. 

1.  That  a  pedestrian  attempted  to  walk  from  a  curb  across  a 
car  track,  a  distance  in  all  of  13  ft.,  while  a  horse  car  traveled  100 
ft.,  does  not  show  contributory  negligence  per  se,  though  the  car 
was  approaching  at  a  high  rate  of  speed,  since  he  had  a  right  to 
assume  that  it  was  under  control,  and  would  be  operated  with  due 
regard  to  his  rights. 

2.  Though  a  request  is  proper,  and  fairly  embodies  the  evidence, 
yet  its  refusal  is  not  error,  where  the  court  charges  on  every  essen- 
tial element  presented  by  the  evidenc. — (Frank  vs.  MtropoHtan  St. 
Ry.  Co.,  68  N.  Y.  Suppl..  S37-) 

NEW  YORK. — Injury  to  Passengers — Evidence  of  Physical 
Condition — Same — Permanent  Injury — Instructions. 

1.  Where  a  passenger  injured  in  a  street  car  accident  is  examined 
by  a  physician  a  few  days  before  the  trial,  which  occurs  about  five 
years  after  the  injury  com.plained  of,  it  is  error  to  allow  the  phy- 
sician to  testify,  in  an  action  against  the  company,  that  his  con- 
dition as  then  disclosed  might  have  been  a  constitutional  ailment, 
or  might  have  been  caused  through  some  external  force. 

2.  Where  there  is  no  evidence  showing  that  injuries  received 
by  a  passenger  on  a  street  car  are  permanent,  or  that  they  will 
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cause  him  future  pain  or  affect  his  earnings,  and  his  appearance 
does  not  show  any  injury  or  suffering,  it  is  error  to  submit  the 
issue  of  permanent  injury,  and  to  instruct  that  damages  may  be 
awarded  for  future  suffering  and  loss  of  earnings. — (Maimone  vs. 
Dry  Dock,  E.  B.  &  B.  R  Co.,  68  N.  Y.  Suppl.,  1073.) 

NEW  YORK. — Personal  Injuries — Evidence  of  Damages — Ex- 
clusion— Harmless  Error. 

Plaintiff  testified  that  prior  to  the  accident  she  received  $io  per 
week  for  performing  household  duties  for  her  sister,  and  that 
after  the  injury  her  sister  ceased  paying  her;  and,  on  being  asked 
if  the  pay  ceased  because  she  was  injured,  she  answered,  "No," 
and  the  answer  was  stricken  out  on  motion  of  plaintiff's  attorney. 
Held,  that  any  error  in  excluding  the  answer  was  rendered  harm- 
less by  further  testimony  that  the  pay  ceased  because  her  sister 
employed  a  servant  to  do  the  work  formerly  performed  by  plaintiff. 
— (Collins  vs.  Union  Ry.  Co.,  69  N.  Y.  Suppl.,  667.) 

NEW  YORK. — Attorney  and  Client — Disbarment — Suborna- 
tion of  Perjury- — Sufficiency  of  Evidence — Same. 

1.  An  attorney  employed  to  prosecute  a  suit  against  a  street 
railway  for  a  street  accident  employed  one  P.  to  find  witnesses. 
Two  girls,  15  and  17  years  old,  testified  that  the  attorney  came  to 
them  in  company  with  P..  and  induced  them  to  swear  for  plaintiff, 
though  they  stated  to  him  that  they  knew  nothing  of  the  case. 
Their  testimony  was  corroborated  by  P.  and  the  mother  of  one 
girl;  and  another  witnesa  testified  that  the  attorney  attempted  to 
get  him  to  swear  to  having  seen  the  accident,  although  he  told 
him  that  he  had  not  seen  it.  Held,  sufficient  evidence  of  subor- 
nation of  perjury  to  authorize  the  disbarment  of  the  attorney. 

2.  Where  a  disbarment  proceeding  is  based  upon  subornation 
of  perjury,  by  which  a  judgment  is  obtained,  testimony  of  the 
witnesses  alleged  to  have  been  suborned,  taken  before  a  former 
referee  in  an  action  to  set  aside  the  judgment  so  procured,  is  ad- 
missible in  the  disbarment  proceeding  after  a  large  part  of  such 
evidence  is  offered  upon  the  cross-examination.— (Metropolitan 
St.  Ry.  Co.  vs  Oppenheim,  69  N.  Y.  Suppl.,  524.)  - 

NEW  YORK. — Injury  at  Crossing — Contributory  Negligence 
— Question  for  Jury. 

Plaintiff  was  injured  by  defendant's  car  at  5  o'clock  in  the 
afternoon  while  endeavoring  to  cross  F.  Street  at  a  point  opposite 
the  westerly  line  of  B.  Avenue.  B.  Avenue  runs  into  F.  Street 
from  the  south,  but  does  not  cross  it.  Plaintiff  walked  east  along 
the  north  side  of  F.  Street  until  he  reached  the  west  crossing  of  B. 
Avenue.  It  was  getting  dark,  but  there  was  still  some  daylight, 
and  store  lights  in  the  vicinity  were  lighted.  Thirty-five  feet  east 
of  the  crosswalk  were  two  wagons,  which  stood  parallel  with  and 
near  to  the  curb.  The  distance  from  the  curb  to  the  west-bound 
track  was  14  ft.  While  on  the  sidewalk,  plaintiff  could  only  see 
the  tracks  easterly  for  a  distance  of  75  ft.,  between  the  wagons  and 
a  coal  box  on  the  edge  of  the  curb.  He  was  in  a  hurry,  and  was 
walking  fast.  Plaintiff  tei,tified  that  before  stepping  into  the  street 
he  looked  in  either  direction,  and  listened,  but  neither  saw  nor 
heard  a  car;  that  when  half-way  to  the  west  track  he  looked  again, 
and  saw  no  car;  and  that  he  continued  toward  the  track,  and  was 
struck  by  the  step  of  a  car  going  west  before  he  placed  his  foot 
on  the  track,  and  the  car  ran  50  ft.  below  the  crossing  after  the 
accident  before  it  stopped.  Held,  in  an  action  for  injuries,  that  the 
question  of  the  company's  negligence  and  of  plaintiff's  contribu- 
tory negligence  was  for  the  jury. — (Halliday  vs.  Brooklyn  Heights 
R.  Co.,  69  N.  Y.  Suppl.,  174.) 

NEW  YORK.— Costs— Order  for  Security— Laches. 

An  action  for  personal  injuries  was  commenced  by  the  service 
of  summons,  and  defendant  thereafter  granted  plaintiff  seven  ex- 
tensions of  time,  amounting  in  all  to  115  days,  in  which  to  file  his 
complaint.  Within  the  twenty  days  thereafter  in  which  defendant 
could  have  filed  answer,  he  obtained  an  order  requiring  plaintiff 
to  give  security  for  costs.  H^ld,  that  it  was  error  to  vacate  such 
order  on  the  ground  of  laches,  since  the  delay  was  caused  by 
plaintiff. — Cooke  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl.,  4.) 

NEW  YORK. — Collision — Injury  to  Employee — Motorman's 
Competency — Constructive  Notice — Question  for  Jury. 

Plaintiff's  decedent,  a  street  railway  conductor,  was  killed  by 
collision  with  another  car.  At  the  time  decedent  was  standing  be- 
tween the  two  cars  adjusting  the  fender  on  his  own  car,  which  was 
illuminated.  The  motorman  of  the  other  car  said  the  accident  was 
due  to  his  defective  eyesight;  that  he  could  not  see  decedent;  that 
his  sight  was  seriously  impaired,  so  that  he  passed  people  cn  the 
street  without  recognizing  them.  He  had  been  employed  about  a 
year,  and  had  had  two  accidents  before,  and  had  been  suspended, 
but  restored,  as  no  complaint  was  made.  He  had  made  no  state- 
ment to  defendant's  officers  as  to  his  defective  eyesight,  and  the 
evidence  generally  went  to  show  his  competency.  Held,  that 
whether  the  accident  was  due  to  his  incompetency,  and  whether 


defendant,  by  reasonable  diligence,  could  have  discovered  it,  was 
for  the  jury. — (Irwin  vs.  Brooklyn  Heights  R.  Co.,  69  N.  Y. 
Suppl.,  80.) 

NEW  YORK.— Judicial  Notice— Cobblestone— Waterstone— 
Pavement — Material— Repair  by  Street  Railway — Same — Injuries 
— Railroad  Liability — Same — Notice  by  City. 

1.  The  court  will  not  take  judicial  notice  that  "waterstone"  is 
the  same  as  "cobblestone,"  since,  if  such  be  a  material  fact,  it 
might  be  easily  proved,  and  the  absence  of  proof  compels  the  ex- 
amination of  authorities  to  ascertain  the  fact. 

2.  Where  a  street  railway  company  has  covenanted  in  its 
charter  to  keep  the  pavement  within  its  tracks  and  within  3  ft. 
from  each  side  thereof  in  repair  with  the  best  "waterstone,"  it  is 
not  relieved  of  liability  for  injuries  caused  by  its  failure  to  do  so 
by  the  fact  that  since  the  date  of  the  charter  the  city  has  changed 
the  material  used  in  the  surrounding  pavement  from  waterstone 
to  granite,  since  the  material  to  be  used  in  the  pavement  and  re- 
pairs is  only  an  incident  of  the  primary  feature  of  the  covenant, 
which  is  to  "keep  the  pavement  in  repair." 

3.  Under  Laws  1890,  c.  365,  sec.  98,  requiring  every  street  rail- 
way company  to  keep  in  permanent  repair  that  portion  of  the 
street  between  its  tracks  and  2  ft.  outside  thereof,  a  street  railway 
company  owes  the  public  the  duty  to  keep  such  portion  of  the 
pavement  in  repair,  so  thai  a  person  injured  by  its  failure  to  do  so 
may  maintain  a  suit  for  damages  agamst  the  company. 

4.  Under  Laws  1890,  c.  365,  sec.  c;8,  requiring  street  railway 
companies  to  keep  in  repair  that  portion  of  the  pavement  adjacent 
to  their  tracks,  "under  the  supervision  of  the  public  authorities," 
and  "when  required  by  them  to  do  so,"  the  fact  that  the  city  au- 
thorities have  not  notified  or  requested  the  company  to  make  re- 
pairs in  a  pavement  does  not  relieve  the  company  from  liability  for 
injuries  caused  by  defects  therein. — (Doyle  vs.  City  of  New  York 
et  al.,  69  N.  Y.  Suppl,  120.) 

NEW  YORK.— Instructions — Modification — Exception — Same 
—Instructions — Degree  of  Care — Same. 

1.  Where  the  court,  in  an  action  for  injuries  caused  a  passenger 
in  a  street  car  by  a  collision,  gave  an  instruction  on  the  part  of  the 
plaintiff  as  to  the  care  required  of  the  motorman,  and  thereafter 
modified  the  charge  at  the  request  of  the  plaintiff,  the  latter  can 
not  take  advantage  of  any  error  in  such  modification,  especially 
where  no  exception  was  taken  thereto. 

2.  A  motorman  is  only  required  to  use  care  commensurate 
with  the  circumstances,  either  as  they  appeared  or  as  they  would 
have  appeared  in  the  exercise  of  ordinary  prudence,  and  is  not 
obliged  to  exercise  the  very  highest  degree  of  care. 

3.  An  instruction  that  the  motorman  was  obliged  to  use  a  very 
high  degree  of  care  to  prevent  the  collision  was  properly  given, 
as  stating  the  rule  of  law  applicable  to  the  circumstances. — 
(Regensburg  vs.  Nassau  Elec.  R.  Co.,  69  N.  Y.  Suppl.,  147.) 

NEW  YORK. — Appeal — Record — Incompetent  Evidence — Par- 
tial Proof — Motion  to  Strike— Subornation  of  Perjury — Attempt 
• — Counsel — Authority — Instruction- — Trial — Preponderance  of  Evi- 
dence— Doubt. 

1.  In  a  suit  for  injuries  received  while  alighting  from  a  street 
car,  plaintiff  alleged  loss  of  hearing  as  one  of  the  injuries  received, 
and  introduced  evidence  of  deafness,  but  no  evidence  that  it  was 
caused  by  the  negligent  act  complained  of.  The  evidence  was 
objected  to,  but  no  motion  was  subsequently  made  to  strike  it 
out.  Held,  that  the  evidence  was  admissible  as  partial  proof  of  a 
material  fact,  and,  though  it  might  have  been  stricken  out  when 
the  other  part  of  the  proof  was  not  supplied,  its  presence  in  the 
record  was  not  ground  for  reversal,  in  the  absence  of  a  motion  to 
strike  out. 

2.  Evidence  to  show  that  plaintiff's  counsel  attempted  to  in- 
duce one  of  the  defendant's  witnesses  to  testify  falsely  is  incom- 
petent, when  there  is  nothing  to  show  that  the  plaintiff  was  in  any 
way  connected  with  the  attempt,  since  the  attorney's  authority  to 
act  for  his  client  only  extends  to  the  doing  of  lawful  acts. 

3.  Where  the  court  has  charged  in  a  civil  suit  that  the  plaintiff 
must  establish  his  case  by  a  fair  preponderance  of  the  evidence,  it 
is  not  error  to  refuse  to  charge  that,  "if  they  are  in  doubt  after 
hearing  all  the  testimony,  they  must  give  their  verdict  for  the  de- 
fendant," since,  if  the  meaning  of  the  requested  charge  is  that  the 
plaintiff  must  prove  the  disputed  fact 5  by  a  preponderance  of  the 
evidence,  it  is,  in  substance,  contained  in  the  charge  given,  while, 
if  it  is  construed  to  require  proof  beyond  a  reasonable  doubt,  it  is 
improper. — (Hamel  vs.  Brooklyn  Heights  R.  Co.,  69  N.  Y.  Suppl., 
166.) 

NEW  YORK. — Injury  to  Passenger — Contributory  Negligence 
— Evidence. 

The  plaintiff,  in  an  action  against  a  street  railway  company  for 
personal  injuries,  testified  that  he  signaled  the  company's  motor- 
man  to  stop;  that  the  car  was  stopped,  and  as  he  stepped  on  the 
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running  board  the  car  was  suddenly  started,  and  he  was  carried 
about  15  ft.,  and  struck  by  a  pillar  of  an  elevated  road.  He  was 
facing  in  the  direction  in  which  the  car  moved.  Several  witnesses 
testified  that  the  plaintiff  jumped  on  the  car  r/liile  in  motion,  and 
swung  himself  along  the  running  board,  and  that  the  conductor 
warned  him  when  he  boarded  the  car  to  look  out  for  the  pillar. 
Held,  that  plaintiff  was  guilty  of  contributory  negligence. — (Cassio 
vs.  Brooklyn  Heights  R.  Co.,  69  N.  Y.  SuppL,  208.) 

NEW  YORK. — Injury  to  Pedestrian — Negligence — Evidence. 

A  person  whose  hearing  was  not  good  was  walking  along  a 
footpath  near  a  street  car  track,  and  suddenly  started  diagonally 
across  the  track,  when  an  approaching  car  was  about  10  ft.  away, 
and  was  struck  by  the  car  fender.  Ele  could  not  say  that  he  had 
looked  around  within  five  minutes  of  the  time  of  the  accident. 
He  heard  no  gong.  The  car  was  going  at  from  4  miles  to  7  miles 
an  hour,  and  was  stopped  within  half  its  length  after  striking  plain- 
tiff. The  gong  was  rung  repeatedly  from  a  distance  of  250  ft.  up 
to  the  place  of  the  accident.  The  car  fender  was  3  ft.  long  and 
extended  a  little  over  the  track.  Held,  that  a  verdict  for  the 
plaintiff  was  contrary  to  the  weight  of  the  evidence. — (Mehrle  vs 
Brooklyn,  Q.  C.  &  S.  R.  Co.,  69  N.  Y.  Suppl.,  210.) 

NEW  YORK. — Negligence — Evidence — Jury — Alignment  of 
Track — Same — Contributory  Negligence. 

1.  Where  a  competent  civil  engineer  testified  that  defendant's 
street  railway  track,  at  the  point  where  a  conductor  was  thrown 
from  his  car  and  injured,  for  which  suit  was  brought,  was  danger- 
ously out  of  alignment,  and  three  former  conductors  each  testified 
that  he  had  been  thrown  from  his  car  at  the  same  point  between 
one  and  two  years  before,  and  that  he  had  verbally  reported  the 
occurrence  to  defendant's  predecessor,  the  question  of  defendant's 
negligence  was  for  the  jury. 

2.  A  street  car  conductor  was  thrown  from  his  car  and  in- 
stantly killed  at  a  point  where  the  track  was  dangerously  out  of 
alignment.  There  was  no  one  else  on  the  car  except  the  motor- 
man,  who  did  not  see  the  accident.  A  witness  two  blocks  away 
saw  the  conductor  thrown  from  the  interior  of  the  car,  and  t*ie 
car  rock  from  one  side  to  the  other,  as  though  to  jump  from  the 
rail.  Held,  that  the  question  of  decedent's  contributory  negligence 
was  for  the  jury,  since  the  accident  could  have  occurred  without 
any  fault  on  his  part,  and  his  having  been  over  the  line  before  did 
not  operate  to  take  the  question  from  the  jury. — (Coughlin  vs. 
Brooklyn  Heights  R.  Co.,  68  N.  Y.  Suppl.,  1105.) 

NEW  YORK.— Collision— Ambulance— Right  of  Way. 

A  city  ordinance  provided  that  an  "ambulance  of  the  department 
of  health"  should  have  the  right  of  way  in  the  streets.  In  an 
action  by  plaintiff  for  injuries  sustained  in  a  collision  between  an 
ambulance  and  a  street  car  of  defendant  in  which  plaintiff  was  a 
passenger,  the  court  charged  that  the  ambulance,  which  was  under 
the  jurisdiction  of  the  department  of  health,  but  did  not  belong  to 
it,  had  the  right  of  way.  Held,  error,  as  such  an  ambulance  was 
not  within  the  ordinance. — (Dillon  vs.  Nassau  Electric  R.  Co.,  68 
N.  Y.  Suppl.,  1098.) 

NEW  YORK. — Negligence — Contributory  Negligence — Evi- 
dence— Jury. 

Plaintiff's  milk  wagon  was  struck  by  defendant's  car  while  cross- 
ing the  track  at  a  street  crossing  where  two  street  railways  also 
crossed.  It  was  before  daylight  on  a  dark  morning,  and  traffic 
was  congested  at  that  point.  Plaintiff's  driver  testified  that  he 
looked  down  the  track  in  the  line  the  car  should  be  coming.  The 
car  was  running  uptown  on  the  downtown  track,  without  display- 
ing any  headlight  or  ringing  the  bell,  and  struck  the  rear  end  of 
the  wagon.  Held,  that  plaintiff's  servant  was  not  guilty  of  con- 
tributory negligence,  as  a  matter  of  law,  since  at  the  street  cross- 
ing plaintiff's  and  defendant's  rights  were  equal,  and,  owing  to 
the  darkness  and  congested  condition  of  the  streets,  the  driver 
was  required  to  watch  on  three  sides,  and  could  not  safely  look  in 
one  direction  all  the  time,  and,  to  take  the  case  to  the  jury,  it  was 
not  necessary  for  plaintiff's  servant  to  swear  that  he  looked  every 
instant  of  the  time. — (R.  F.  Stevens  Co.  vs.  Brooklyn  Heights  R. 
Co.,  68  N.  Y.  Suppl.,  1088.) 

NEW  YORK.— Master  and  Servant— Assumed  Risk. 

Plaintiff  had  been  employed  for  four  years  in  defendant's  boiler 
room,  and  had  seen  the  construction  of  the  boilers  and  of  a  bridge 
suspended  in  front  of  them.  He  used  the  bridge,  sometimes,  once 
a  day,  and  from  the  floor  could  see  the  entire  platform  to  the 
bridge,  and  the  space  where  the  platform  ended.  Held,  that  plain- 
tiff assumed  the  risk,  and  could  not  recover  for  injury  caused  by 
his  falling  through  the  space  while  making  his  way  from  the  boil- 
ers, where  he  had  gone  to  shut  off  escaping  steam  caused  by  an 
explosion. — (Rohan  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl., 
570.) 


NEW  YORK.— Appeal— Refusal  of  Instructions— Same— Error 
Cured. 

1.  Where  plaintiff's  negligence  was  a  material  issue,  the  court's 
refusal  to  charge  that  contributory  negligence  was  a  bar  to  a  re- 
covery is  reversible  error. 

2.  Where  the  court,  in  a  suit  for  injuries,  instructs  that  to  make 
defendant  liable  plaintiff  must  be  free  from  any  negligence,  and 
subsequently  refuses  an  instruction  on  contributory  negligence, 
to  which  plaintiff  was  entitled,  error  in  such  refusal  was  not  cured 
bv  the  previous  charge. —  (Kearns  vs.  Brooklyn  Heights  R.  Co., 
69  N.  Y.  Suppl.,  856.) 

NEW  YORK.— Negligence— Injury  ta  Man  Crossing  Track. 

Plaintiff's  van  was  damaged  by  the  defendant's  car.  The  car 
was  standing  still  about  40  ft.  from  the  crossing  when  the  driver 
started  to  cross  the  tracks,  and  when  the  horses  were  on  the  track 
the  motorman  started  the  car,  which  struck  the  van  near  the  rear 
end.  Two  witnesses  testified  that  the  car  started  about  170  ft. 
from  the  crossing,  and  did  not  stop  again.  Held,  sufficient  proof 
of  defendant's  negligence  and  plaintiff's  contributory  negligence 
to  support  a  verdict  for  plaintiff's  contributory  negligence  to  sup- 
port a  verdict  for  plaintiff. — (Stines  vs.  Metropolitan  St.  Ry.  Co., 
69  N.  Y.  Suppl.,  992.) 

NEW  YORK.— Negligence — Preponderance  of  Evidence — In- 
structions. 

In  a  suit  to  recover  for  injuries,  the  court's  refusal  of  an  in- 
struction that,  if  the  evidence  was  equally  balanced  on  either  the 
question  of  defendant's  negligence  or  plaintiff's  freedom  from  neg- 
ligence, they  must  find  for  defendant,  with  the  statement,  "I  will 
let  the  jury  say,"  implying  that  they  were  to  determine  the  con- 
sequences attending  evenly  balanced  testimony,  is  reversible  error. 
— (Schaefer  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl.,  980.) 

NEW  YORK. — Husband  and  Wife — Damages  for  Negligence 
— Evidence  of  Wife's  Earning  Capacity — Admissibility. 

Where  a  married  woman  claims  damages  resulting  from  negli- 
gence, and  there  is  no  averment  or  proof  that  she  labored  on  her 
own  account,  evidence  of  her  earning  capacity  is  inadmissible, 
since  the  husband  is  entitled  to  her  service  unless  rendered  on  her 
sole  and  separate  account. — (Klapper  vs.  Metropolitan  St.  Ry.  Co., 
69  N.  Y.  Suppl.,  955.) 

NEW  YORK,— Evidence — Expert  Testimony — Sufficient  Foun- 
dation— Same — Value  of  Wagon — Opinion  of  Wheelwright — 
Hearsay. 

1,  In  an  action  for  damages  for  injuries  to  a  wagon,  where  it 
was  shown  that  plaintiff  had  bought  four  wagons,  and  sold  some, 
during  eight  years  devoted  to  a  business  which  required  continual 
use  of  a  wagon,  there  was  sufficient  proof  that  he  possessed 
knowledge  of  the  value  of  wagons,  so  that  his  opinion  as  to  the 
value  of  the  wagon  injured  was  admissible  as  expert  testimony. 

2,  In  an  action  to  recover  damages  for  injuries  to  a  wagon, 
evidence  that  a  wheelwright  told  plaintiff  that  the  wagon  could  not 
be  repaired  was  not  objectionable  as  hearsay,  but  was  competent 
proof  of  a  material  fact,  when  introduced  for  the  purpose  of  show- 
ing that  plaintiff  did  not  act  improvidently  in  selling  the  wagon  for 
a  nominal  sum.- — (Haan  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y. 
Suppl,  888.) 

NEW  YORK. — Passenger — Wrongful  Ejection — Same — Board- 
ing Moving  Car — Contributory  Negligence. 

1,  Plaintiff  and  two  disinterested  witnesses  testified  that  he 
boarded  the  front  platform  of  defendant's  street  car  while  in  mo- 
tion, and  was  thrown  therefrom  by  the  gripman,  and  injured,  while 
defendant  offered  no  evidence.  Plaintiff  had  safely  boarded  the 
car,  intending  to  become  a  passenger,  and  the  front  platform  was 
not  guarded  by  a  gate.  Held,  that  a  judgment  for  defendant  was 
erroneous,  since  plaintiff  was  on  the  car  as  a  passenger,  and  was 
entitled  to  protection  from  assault  by  defendant's  employees,  and, 
if  not  entitled  to  remain  because  of  infraction  of  the  company'^ 
rules,  only  reasonable  force  should  be  used  in  removing  him  after 
a  refusal  to  leave. 

2.  Where  plaintiff,  intending  to  become  a  passenger,  boarded 
the  front  platform  of  defendant's  street  car,  and  was  thrown  there- 
from by  the  gripman,  while  it  was  in  motion,  plaintiff's  recovery 
therefor  is  not  prohibited  by  the  fact  that  he  boarded  the  car  while 
it  was  in  motion,  since  having  placed  himself  in  a  position  of 
safety,  so  far  as  the  movement  of  the  car  had  any  bearing  on  his 
injury,  such  act  was  not  contributory  negligence. — (Hart  vs. 
Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl.,  906.) 

NEW  YORK. — Injury  to  Passenger — Husband  and  Wife — 
Damages — Loss  of  Wife's  Earnings — Medical  Expenses. 

In  an  action  by  a  husband  against  a  carrier  for  injury  to  his 
wife  from  the  premature  starting  of  a  car  she  was  attempting  to 
board,  the  husband  is  entitled  to  recover  for  loss  of  his  wife's  earn- 
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ings  and  for  medical  expenses  furnished. — (Robinson  vs.  Metro- 
politan St.  Ry.  Co.,  69  N.  Y.  Suppl.,  891.) 

NEW  YORK.— Damages— Verdict. 

PlaintifY  was  injured  by  being  cut  on  the  head  by  being  thrown 
from  defendant's  moving  car,  and  he  remained  under  the  care  of  a 
physician  for  some  time  after  leaving  the  hospital.  The  wound 
remained  open  about  a  month,  and  he  received  a  shock  to  his 
nervous  system,  sufifered  pain  in  his  side,  and  was  dizzy  all  the 
time.  Held,  that  a  verdict  of  $1,500  should  not  be  set  aside  as  ex- 
cessive, after  the  trial  justice  has  refused  to  disturb  it,  nothing  ap- 
pearing to  warrant  the  inference  that  the  jury  was  actuated  by  im- 
proper motives. — Donnelly  vs.  Metropolitan  St.  Ry.  Co.,  68  N. 
Y.  Suppl.,  1125.) 

NEW  YORK. — Assault  ^ — Injured  Feelings  —  Compensatory 
Damages — Same — Excessive  Verdict. 

1.  Though  an  assault  consisted  simply  of  laying  of  hands  on 
the  person  assaulted,  it  being  committeed  as  part  of  the  process  of 
ejecting  the  latter  from  the  street  car,  the  jury  had  a  right  to  award 
compensatory  damages,  including  the  indignity,  humiliation,  and 
injured  feelings  caused  thereby. 

2.  A  verdict  of  $250  as  compensation  for  indignity,  humiliation 
and  injury  to  feelings  received  through  a  technical  assault  com- 
mitted in  ejecting  a  person  from  the  street  car  is  excessive. — 
(Conlon  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl.,  653.) 

NEW  YORK.— Costs— Statutes— Death— Nominal  Damages. 

Code  Civ.  Proc,  sec.  3228,  subd.  3,  declares  that  a  plaintiff  shall 
be  entitled  to  costs  on  the  rendering  of  judgment  in  his  favor  in 
any  action  under  subdivision  3  of  section  2863,  but  declares  that  in 
certain  actions,  not  including  one  under  section  1902,  if  plaintiff's 
damages  do  not  exceed  $50  his  costs  shall  not  exceed  his  damages; 
and  subdivision  4  declares  that,  in  an  action  for  a  sum  of  money 
only,  other  than  the  actions  specified  in  the  previous  subdivisions, 
plaintiff  shall  not  be  entitled  to  costs  unless  he  recover  over  $50. 
An  action  for  death,  under  section  1902,  is  one  of  the  actions  men- 
tioned in  section  2863,  subdivision  3.  Held,  that  in  an  action  under 
section  1902  it  was  improper  to  refuse  to  allow  plaintiff  a  full  bill 
of  costs  because  she  only  recovered  nominal  damages. — (O'Connor 
vs.  Union  Ry.  Co.,  68  N.  Y.  Suppl.,  1056.) 

PENNSYLVANIA.— Contributory  Negligence— Collision  with 
Street  Car. 

One  who  checks  his  horse  almost  to  a  stop  and  looks  for  street 
cars  as  he  reaches  the  house  line  of  a  street,  and  then  gives  no 
further  attention  to  cars,  but  drives  on  32  ft.,  slowly,  to  allow  a 
wagon  to  pass  in  front  of  him,  and  goes  directly  in  front  of  a 
moving  car,  is  guilty  of  contributory  negligence. — (Burke  vs. 
Union  Traction  Co.,  48  Atl.  Rep.,  470.) 

PENNSYLVANIA.— Injury  to  Child  in  Street— Neghgence. 

A  street  railway  company  can  not  be  charged  with  negligence 
where  its  car,  going  north  on  Thirty-Eighth  Street,  ran  into  a  boy 
20  ft.  north  of  F.  Street,  on  testimony  that  the  car  was  going 
"faster  than  usual";  that  it  did  not  stop  or  slacken  its  speed  or 
give  any  signal  at  F.  Street;  that  when  the  boy  came  running 
from  the  north  side  of  F.  Street  onto  the  west  sidewalk  of  Thirty- 
Eighth  Street  the  car  was  153  ft.  south  of  the  north  side  of  F. 
Street;  and  that  the  boy  ran  along  said  sidewalk  a  short  distance, 
and  then  into  the  street,  and  came  in  contact  with  the  car  between 
the  fender  and  front  steps. — (Miller  et  al.  vs.  Union  Traction  Co., 
48  Atl.  Rep.,  864.) 

PENNSYLVANIA.— Appeal— Affirmance. 

The  direction  of  a  verdict  for  defendant  having  been  proper  be- 
cause of  plaintiff's  contributory  negligence,  though  the  court  may 
have  relied  on  a  wrong  reason  therefor,  judgment  will  not  be  dis- 
turbed— (Holmes  vs.  Union  Traction  Co.,  48  Atl.  Rep.,  974.) 

PENNSYLVANIA.— ColHsion  with  Team— Contributory  Neg- 
ligence. 

One  driving  a  team  loaded  with  lumber  projecting  beyond  the 
sides  of  the  wagon  is  prevented  by  contributory  negligence  from 
recovering  for  injury  from  collision  with  a  trolley  car  coming 
from  the  direction  in  which  he  was  going;  he  not  having  seen  the 
car,  and,  though  there  was  plenty  of  space  for  safety,  having  al- 
lowed his  horse  to  wander  toward  the  track,  thus  bringing  the 
load  in  collision  with  the  car. — (Morrow  vs.  Delaware  County  & 
P.  Elec.  Ry.  Co.,  48  Atl.  Rep.,  974.) 

PENNSYLVANIA.— Injury  to  Child— Contributory  Negligence 
of  Parent. 

The  case  can  not  be  withdrawn  from  the  jury  on  the  ground 
that  plaintiff  was  negligent  in  not  selecting  a  proper  caretaker  for 
his  cliild,  three  years  and  nine  months  old,  or  that  such  person  was 
negligent;  if  appearing  merely  that  the  child  went  out  on  the  side- 
walk, and  there  was  sitting  in  a  chair  in  charge  of  a  nurse  girl ; 
that,  unobserved  by  the  nurse,  she  started  across  the  street ;  that 


the  nurse  started  after  her,  but,  for  fear  of  being  hurt  by  the  ap- 
proaching car,  did  not  cross  the  track ;  and  that  the  child  turned 
back  and  got  on  the  track. —  (Koersen  vs.  Newcastle  Elec.  St.  Ry, 
Co.,  47  Atl.  Rep.,  851.) 

PENNSYLVANIA.— Collision  with  Child— Negligence. 

The  question  of  negligence  is  properly  submitted  to  the  jury  in 
case  of  a  child  three  years  and  nine  months  old,  run  over  by  a  street 
car ;  she  having,  when  the  car  was  standing  at  the  end  of  its  route, 
and  the  motorman  was  about  to  start  it,  left  a  chair  on  the  side- 
walk, 300  ft.  from  the  car,  and  gone  across  the  street,  which  was 
but  27  ft.  wide,  and  then  turned  and  walked  back  to  the  middle 
of  the  track,  where  she  stopped;  the  car  having  been  but  120  ft. 
away  when  she  turned  and  started  to  recross;  the  street  being  free 
from  vehicles  and  everything  that  would  obstruct  the  view  ;  there 
being  children  playing  on  the  sidewalk ;  and  the  motorman  not 
having  looked  ahead,  but  to  one  side,  toward  a  passenger  on  the 
front  platform. —  (Koersen  vs.  Newcastle  Elec.  St.  Ry.  Co.,  47 
Atl.  Rep.,  850.) 

WASHINGTON. — Passenger — Injuries — Alighting — Contribu- 
tory Negligence — Negligence — Instructions. 

1.  Plaintiff  was  riding  at  night  on  one  of  defendant's  cars,  and 
notified  the  conductor  that  he  wished  to  get  off  at  a  certain  street, 
at  which  place  there  was  a  plank  roadway  some  40  ft.  wide, 
guarded  by  railings,  and  at  which  the  cars  were  accustomed  to 
stop.  The  car  did  not  stop  until  it  had  passed  the  street,  at  a 
place  where  there  was  no  protection,  and  where  the  track  passed 
over  a  trestle  12  ft.  above  the  tide  flats.  The  conductor,  knowing 
that  plaintiff  was  going  to  the  power  house,  pointed  toward  it, 
and  plaintiff,  thinking  they  were  at  the  usual  stopping  place, 
stepped  from  the  car,  and  started  toward  the  power  house,  and 
fell  through  an  unprotected  space  between  the  track  and  the 
wagon  road.  Held,  that  plaintiff  was  not  guilty  of  contributory 
negligence. 

2.  Defendant  was  guilty  of  negligence  in  carrying  plaintiff  past 
his  destination  and  landing  him  at  a  dangerous  place. 

3.  An  instruction  as  to  the  care  required  in  maintaining  plat- 
forms and  landings  was  properly  refused. 

4.  It  was  not  error  to  instruct  that,  if  plaintiff  had  made  out  a 
prima  facie  case,  he  was  entitled  to  a  verdict,  unless  defendant  es- 
tablished its  affirmative  defense  by  a  preponderance  of  evidence, 
where  the  whole  of  the  instruction  showed  that  the  court  was 
simply  instructing  that  contributory  negligence  of  plaintiff  was  an 
affirmative  defense. — (Htnry  vs.  Grant  St.  Elec.  Ry.  Co.,  64  Pac. 
Rep.,  137.) 

WISCONSIN. — Injury  on  Tracks — Contributory  Negligence — 
Gross  Negligence. 

1.  Where  the  driver  of  a  wagon,  while  in  plain  view  of  a  street 
car  approaching  at  a  speed  of  from  8  miles  to  12  miles,  which  is 
shown  to  be  a  usual  rate,  and  when  within  130  ft.  of  the  car,  hur- 
riedly attempts  to  cross  in  front  thereof,  and  a  collision  occurs, 
though  the  motorman  immediately  attempts  to  stop  the  car,  the 
driver  is  guilty  of  contributory  negligence  sufficient  to  authorize 
a  directed  verdict  in  favor  of  the  company. 

2.  Where  a  motorman,  approaching  a  crossing  with  his  car 
running  at  customary  speed  of  8  miles  to  12  miles  an  hour,  sees  the 
driver  of  a  wagon  attempt  to  cross  in  front  of  the  car  when  it  is 
within  130  ft.  thereof,  and  immediately  applies  the  brakes  and  at- 
tempts to  stop  the  car,  which  is  so  nearly  effected  that  it  stops 
within  a  few  feet,  after  a  collision  with  the  wagon,  the  motorman 
is  not  guilty  of  such  gross  negligence  as  will  authorize  a  recovery, 
without  regard  to  contributory  negligence  of  the  driver. — (Water- 
molen  vs.  Fox  River  Elec.  Ry.  &  Power  Co.,  85  N.  W.  Rep.,  663.) 

ARKANSAS. — Contributory  Negligence — Incompetent  Motor- 
man — Defective  Cars — Trespassers — Trial — Requested  Instructions 
— Form  of  Giving. 

1.  Where  all  the  instructions  requested  by  the  parties  to  an 
action  are  plain  and  simple,  and  are  not  misleading,  except  in  so 
far  as  the  evidence  is  in  conflict,  the  giving  thereof  in  their  en- 
tirety, coupled  with  an  introductory  statement  that  they  are  all 
assumed  to  be  applicable  to  the  case,  and  are  given  one  from  the 
standpoint  of  plaintiff,  and  one  from  the  standpoint  of  defendant, 
is  not  reversible  error. 

2.  The  contributory  negligence  of  the  driver  of  a  horse  in  get- 
ting in  a  place  of  peril,  where  the  horse  is  run  over  by  a  street 
car,  and  the  doing  of  everything  in  his  power  by  the  motorman 
to  stop  the  car  after  seeing  the  danger,  do  not  relieve  the  company, 
when  the  car  could  have  been  stopped  before  the  accident,  if  it  had 
not  been  defective,  or  the  motorman  had  been  competent. 

3.  Tlie  rule  that  a  railroad  company  is  not  liable  to  trespassers 
on  its  tracks  for  its  negligence  in  employing  servants,  or  in  fail- 
ing to  keep  machinery  in  repair,  has  no  application  to  the  liability 
of  a  street  railroad  company  for  injuries  occurring  on  its  tracks, 
since  every  one  has  a  right  on  the  streets. — (Little  Rock  Traction 
&  Elec.  Co.  vs.  Morrison,  62  S.  W.  Rep.,  1045.) 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Aug.  14,  1901. 

The  principal  features  of  the  week  in  the  money  market  have 
been  the  continued  inciease  reported  in  bank  loans  and  the 
strength  in  foreign  exchange  in  close  proximity  with  the  gold 
shipping  point.  Neither  of  these  circumstances  has  affected  rates, 
but  both  of  them  have  a  near  bearing  on  the  course  of  the  market 
during  the  immediate  future.  The  increase  of  nearly  $8,000,000  in 
loans  coming  on  top  of  the  expansion  of  some  $23,000,000  in  the 
same  account  during  the  preceding  fortnight  reflects  an  unusual 
demand  for  credits  apart  from  the  usual  channels  of  banking  busi- 
ness. Nothing  that  has  occurred  in  the  way  of  general  operations 
in  the  security  market  ofifers  any  sort  of  an  explanation.  It  is  ap- 
parent that  the  great  financial  syndicates  which  have  required  a 
great  deal  of  capital  for  their  enormous  schemes  during  tlie  last 
six  months  are  not  ready  yet  to  pay  back  what  they  have  bor- 
rowed from  the  banks.  On  the  contrary,  foreseeing  a  more  active 
general  demand  for  money  in  the  autumn,  they  have  sought  to  an- 
ticipate future  needs  by  contracting  for  long  time  loans,  where 
these  could  be  negotiated  on  moderate  terms.  This  has  evidently 
been  the  main  cause  for  the  recent  loan  expansion,  which,  in  the 
absence  of  any  fresh  transactions  of  magnitude  in  the  financial 
world,  has  mystified  most  of  the  Wall  Street  critics.  We  learn 
from  private  sources,  which  are  highly  reliable,  that  large  sums  of 
money  were  borrowed  from  several  trust  companies  last  week  by 
representatives  of  syndicates,  and  that  the  accommodation  was  in 
the  shape  of  six  months  loans,  bearing  interest  at  5  per  cent. 
Some  assurance  may  be  found,  however,  in  the  view  that  while  the 
swelling  of  the  loan  and  deposit  accounts  prevents  the  accumula- 
tion of  the  surplus  reserve  which  had  been  anticipated  at  this 
time,  it  gives  to  the  large  financial  interests  more  power  to  relieve 
the  market  later  on  when  the  liquidation  of  these  special  credits 
would  be  a  timely  offset  to  the  probable  loans  in  bank  cash  hold- 
ings. As  for  the  position  of  the  exchange  market,  there  is  dis- 
tinct probability  that  at  any  time  rates  may  reach  high  enough  to 
make  gold  exports  profitable.  The  situation  is  wholly  unusual  at 
this  season,  and  it  has  compelled  financial  circles  to  take  the  view 
that  the  selling  of  our  securities  by  Europe  during  the  last  few 
months  has  been  much  more  extensive  than  had  been  commonly 
supposed.  It  would  seem  that  the  credit  balance  in  our  favor  has 
been  pretty  well  wiped  out,  and  that  even  a  part  of  the  grain  bills 
which  are  created  in  large  quantity  during  the  summer  have  been 
pre-empted  in  order  to  pay  for  the  returning  securities.  The 
chances  of  gold  exports  are  not  giving  serious  concern,  because 
it  is  felt  that  such  a  movement  could  not  be  heavy.  Meanwhile 
the  flow  of  gold  from  the  Klondike  is  a  sustaining  factor  of  great 
importance,  while  the  forwardings  of  currency  from  other  do- 
mestic centers  are  continuing  much  later  than  usual. 

Money  on  call  is  quoted  at  234@2j/2  per  cent.  Time  money  is 
4  per  cent  for  sixty  and  ninety  days,  and  4J/2  per  cent  for  the  longer 
periods. 

The  Stock  flarket 

Although  the  entire  week's  trading  in  stocks  has  scarcely 
amounted  to  what  would  have  been  a  good  day's  business  three 
months  ago,  it  has  been  a  period  of  unusual  interest  in  the  market. 
The  steel  strike  has  passed  through  the  critical  stage  of  uncer- 
tainty, where  it  threatened  very  serious  consequences  to  the  gen- 
eral business  of  the  country,  and  financial  sentiment  has  responded 
to  the  developments  very  closely.  At  this  writing  Wall  Street,  in 
common  with  public  opinion  generally,  has  begun  to  discount  the 
end  of  the  contest.  The  strike  is  a  failure,  so  long  as  the  Amalga- 
mated Association  is  unable  to  have  the  co-operation  of  the  union 
men  who  refused  to  obey  last  week's  order  to  quit  work.  It  now 
seems  merely  a  question  of  a  short  time  before  those  who  went 
out  six  weeks  ago  will  see  the  futility  of  their  cause,  and  be 
anxious  to  make  the  best  terms  they  can  with  the  employers.  At 
all  events,  the  strike,  as  a  disturbing  influence  in  the  market,  has 
pretty  well  lost  its  power.  There  remains  as  the  only  real  point  of 
solicitude,  the  situation  of  the  corn  crop,  and  the  efifect  upon 
Western  prosperity  of  the  extensive  drainage  which  occurred 
from  the  July  drought.  But  here,  too,  there  is  a  gathering  feeling 
that  the  recent  decline  in  stocks  has  fully  reflected  the  worst  possi- 
bilities which  even  the  loss  of  40  per  cent  of  the  corn  harvest  will 
involve.  As  we  pointed  out  a  week  ago,  the  farmers  are  excep- 
tionally well  fortified  this  year  to  withstand  the  partial  failure  of 
the  crop.  They  have  freed  themselves  from  debt,  and  amassed 
large  savings  during  the  last  few  years.    They  will  have  a  wheat 


harvest  second  only  in  size  to  the  one  of  1898,  and  they  are  assured 
of  unusually  high  prices,  both  for  their  wheat  and  corn.  These 
facts  support  the  opinion  that  the  consumptive  abiUty  of  the 
agricultural  regions  will  not  be  materially  lowered,  and  that  in 
consequence  neither  trade  nor  railroad  earnings  will  suffer  any 
important  loss.  The  West  will  be  less  prosperous  than  it  would 
have  been  had  the  corn  failure  not  occurred.  But  it  will  probably 
be  able  to  retain  the  full  measure  of  the  prosperity  which  it  has 
enjoyed  during  the  past  year.  In  other  words,  the  farming  com- 
munities have  lost  a  further  advantage  in  their  economic  position 
which  six  weeks  ago  they  stood  to  gain,  but  this  does  not  mean 
that  their  condition  will  deteriorate  from  what  it  is  now.  The 
market  has  begun  to  reflect  this  view  in  a  general  recovery  of 
security  prices,  and  a  growing  sentiment  that  the  period  of  de- 
pression is  over.  It  remains  to  be  seen  what  will  be  done  in  the 
way  of  positive  improvement  when  the  speculation  gets  out  of  the 
rut  into  which  it  has  fallen.  Apparently  stocks  are  in  much 
stronger  hands  than  they  were  at  the  beginning  of  the  summer, 
and  judging  by  all  former  experience,  the  recent  buying  has  been 
by  people  who  look  forward  to  selling  out  later  on  at  higher 
prices.  •  j 

The  local  traction  stocks  are  so  wholly  identified  with  the  gen- 
eral market  movement  that  they  scarcely  call  for  any  individual 
comment.  It  is  generally  felt  that  their  present  quotations  are 
about  what  the  securities  are  entitled  to  on  their  showing  of  earn- 
ings. If  they  are  to  reach  again  the  high  prices  of  two  months 
ago,  it  will  be  purely  the  result  of  speculative  operations.  Metro-  ' 
politan  and  Manhattan  are  more  closely  held  than  at  any  previous 
period  ])erhaps  in  their  history.  Judging  from  the  same  technical 
standpoint,  the  position  of  Brooklyn  Rapid  Transit  stock  is  also 
uncommonly  strong. 

The  Curb  Market 

There  have  been  no  transactions  in  the  outside  traction  special- 
ties during  the  week,  which  has  been  the  dullest  of  the  season  in 
all  classes  of  curb  securities.  The  only  changes  are  those  recorded 
in  the  daily  bid  and  asked  quotations  of  the  specialists.  New 
Orleans  common  is  down  to  27  from  27^^  a  week  ago.  Columbus 
Street  Railway  advanced  from  45^^  to  46.  The  bid  prices  on  the 
St.  Louis  stocks  were  also  raised  fractionally,  the  common  from 
26  to  26^,  and  the  preferred  from  7914  to  79%.  All  other  quota- 
tions are  the  same. 

Philadelphia 

The  feature  of  the  week  in  the  Philadelphia  traction  dealings  has  . 
been  the  advance  in  Indianapolis  Street  Railway  stock.  From  34, 
the  bid  figure  last  Tuesday,  it  rose  by  successive  steps  to  41  on 
Saturday,  on  a  fairly  large  volume  of  transactions.  The  move- 
ment is  similar  to  the  one  which  occurred  two  months  ago,  and, 
like  the  former  one,  it  has  apparently  been  conducted  by  interests 
close  to  the  management.  The  only  explanation  for  the  rise  is 
the  previous  rumor  that  a  consolidation  deal  is  impending  in  the 
Indianapolis  street  railway  field.  Sympathetic  strength  has  been 
shown  in  the  4  per  cent  bonds  of  the  road,  which  have  risen  from 
81  to  82  on  transactions  of  $9,000  par  value.  Union  Traction,  after 
holding  about  stationary  at  26J/2,  has  advanced  during  the  last  day 
or  two  to  26%.  There  was  a  good  deal  of  speculative  selling  on 
the  news  that  the  employees  had  presented  a  set  of  grievances  to 
the  company,  but  it  is  now  pretty  well  assured  that  there  will  be 
no  strike.  This  assurance  was  reflected  in  the  late  recovery  in  the 
stock.  Philadelphia  Traction  is  down  slightly  on  the  week,  at 
95H-  American  Railways,  after  selling  at  39H.  rallied  to  40.  An 
odd  lot  of  Pittsburgh  Traction  preferred  sold  at  59,  against  60^ 
the  last  previous  sale.  Railways  General  was  very  steady  around 
2J/2.  The  recent  strength  in  this  stock  is  in  anticipation  of  the 
probable  decision  of  the  stockholders  at  the  meeting  on  Sept. 
10  to  reduce  the  capital  from  $1,500,000  to  $1,200,000.  Four  shares 
of  new  $io-par  stock  will  be  given  for  each  ten  shares  of  the  old 
$5  par.  It  is  thought  that  with  this  reduction  in  valuation,  the 
company  will  be  able  to  pay  a  4  per  cent  dividend  on  the  new 
stock.  This  week's  dealings  in  traction  bonds  have  been  light, 
with  the  exception  of  those  in  Indianapolis  4s,  already  noted. 
There  were  $1,000  Second  Avenue,  of  Pittsburgh,  5s  sold  at  118^, 
and  scattered  sales  of  Electric-People's  Traction  4s  were  recorded 
at  from  96  to  96^. 

Chicago 

Dealings  in  Chicago  traction  stocks  have  again  been  small  this 
week,  and  generally  there  is  little  change  in  prices.  The  announce- 
ment that  the  negotiations  for  the  control  of  the  Suburban  Rail- 
road by  the  Metropolitan  had  been  definitely  dropped  had  no  ef- 
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feet  upon  the  price  of  Metropolitan  shares.  They  have  held  about 
stationary  during  the  week.  Nothing  also  has  been  done  in 
Northwestern  Elevated  stocks.  In  view  of  the  company's  recent 
acquisition  of  the  Union  Loop,  it  is  interesting  to  observe  that  for 
the  six  months  ending  June  30,  earnings  of  the  latter  property  in- 
creased over  last  year  $28,000.  Traffic  on  the  other  roads,  both 
surface  and  elevated,  continues  to  show  gratifying  gains,  and 
holders  of  the  stocks  are  encouraged,  although  speculators  are 
paying  little  attention  to  them.  The  only  manifestation  of  specu- 
lative activity  at  all  during  the  week  was  the  rise  in  Lake  Street 
Elevated  from  izYi  to  13  on  a  fair  amount  of  trading.  A  great 
deal  of  interest  attaches  to  the  contest  now  going  on  between  the 
stockholders  of  the  present  South  Side  Elevated  and  the  stockhold- 
ers of  the  old  "Alley  L"  to  determine  the  legal  status  of  the  road. 
The  present  company  is  having  trouble  with  its  franchise,  owing  to 
the  decision  of  the  corporation  counsel  that  it  can  not  lawfully 
operate  under  it  because  the  stipulation  was  originally  made  that 
the  franchise  could  not  be  transferred.  The  effect  of  this  decision, 
if  it  stands,  will  be  to  put  the  road  back  into  the  hands  of  the  old 
"Alley  L"  stockholders.  But  the  new  stockholders  claim  that 
eventually  the  dispute  will  be  settled  in  their  favor.  In  the  mean- 
time the  City  Council  refuses  to  sanction  the  project  of  a  third 
track,  altho^lgh  the  South  Side  company'has  received  all  the  neces- 
sary signatures  of  property  owners  assenting  to  the  plan. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1901 

To  Date  Closing  Bid 

High  Low  Aug.  6    Aug.  13 

American  Railways  Co                                      48%  27  40  40 

Boston  Elevated                                            192  b95  180  178 

Brooklyn  R.  T                                               8878  471/8  73  74% 

Chicago  City                                                  285  200  200  201 

Chicago  Union  Tr.  (common)                                         ..  15%  15% 

Chicago  Union  Tr.  (preferred)                                        ..  58  58 

Columbus  (common)                                          48  20  45%  46 

Columbus  (preferred)                                       103  80  102  102 

Consolidated  Traction  of  N.  J                          691/2  57  66  66 

Consolidated  Traction  of  N.  J.  5s                     110            ..  109  109 

Consolidated  Trac.  of  Pittsburgh  (common).    3O14  201/4  2O1/2  21 

Indianapolis  Street  Railway                               41  15  34  40% 

Lake  Street  Elevated                                          16i/i           6%  12%  13 

Manhattan  Ry                                              131%  84  115  II714. 

Massachusetts  Elec.  Cos.  (common)                  43%  15  37%  38% 

Massachusetts  Elec.  Cos.  (preferred)                96  70  92%  92% 

Metropolitan  Elevated,  Chicago  (common)..    37%  24%  36  35% 

Metropolitan  Elevated,  Chicago  (preferred)..    94  76  92%  93 

Metropolitan  Street                                           182  143%  163  166% 

Nassau  Electric  4s                                           97%         ..  97%  97% 

New  Orleans  (common)                                   33%  18%  27%  27% 

New  Orleans  (preferred)                                   108  90  100  100 

North  American   *106  *74  97  99% 

North  Jersey                                                      36  21  22%  22% 

Northwestern  Elevated,  Chicago  (common).    52            ..  47  47 

Northwestern  Elevated  Chicago  (preferred)..    97%         ..  92  92 

Rochester   :              31%  12  25  25 

St.  Louis  Transit  Co.  (common)                      35  16%  26  26% 

South  Side  Elevated  (Chicago)                        119  93  108  105 

Syracuse  (common)                                           b22            10%  22  22 

Syracuse  (preferred)                                          b65  25  62  62 

Third  Ave                                                    I351/8  45%  120  122% 

Twin  City,  Minneapolis  (common)                    97     .      58%  94  97 

United  Railways,  St.  Louis  (preferred)              82            ..  79%  79% 

United  Railways,  St.  Louis,  4s                          91%         ..  89  89 

Union  Traction  (Philadelphia)                          40%  24%  26%  26% 

United  Traction  (Providence)                          110  107  109  109 

Worcester  Traction  (common)                          34%  25  34%  34% 

Worcester  Traction  (preferred)                        106            89  105  105 

a  Asked.     b  Bid.     *  Quotation  of  new  stock. 

Iron  and  Steel 

It  is  too  early  to  judge  yet  awhile  what  effect  the  better  outlook 
during  the  last  few  days  in  the  strike  will  have  upon  the  iron  and 
steel  market.  The  latest  information  is  that  conditions  are  very 
much  unsettled,  with  both  buyers  and  sellers  «disinclined  to  do 
anything  until  the  immediate  relations  of  demand  and  supply  can 
be  more  definitely  gaged.  The  steel  plants  which  are  in  (opera- 
tion have  all  the  work  they  can  do  for  Ihe  present  in  filling  the  old 
orders  which  had  accumulated.  This  affords  a  fair  volume  of  busi- 
ness, and  prices  are  well  maintained.  But  it  is  entirely  a  tempo- 
rary situation,  which  may  be  charged  at  any  moment,  according  to 
the  character  of  the  developments  in  the  strike.  The  fact  that  the 
labor  leaders  have  met  with  scant  success  in  their  efforts  to  ex- 
tend the  area  of  disturbance  should  have  a  reassuring  influence, 
and  if  there  is  no  turn  for  the  worst,  the  tendency  will  doubtless  be 


toward  a  return  to  the  satisfactory  conditions  which  existed  be- 
fore the  labor  outbreak  occurred  six  weeks  ago. 

Quotations  are  as  follows:  Bessemer  pig  iron,  $15.25;  steel 
billets,  $24;  steel  rails,  $28. 

Metals 

Quotations  for  the  leading  metals  are  as  follows:  Copper,  16^ 
cents;  tin,  271^  cents;  lead,  d,y%  cents;  spelter,  3.95  cents. 

SAN  FRANCISCO,  CAL.— J.  T.  Blackwell  and  G.  R.  Webb,  representing 
the  Baltimore  syndicate  which  purchased  the  San  Francisco  &  San  Mateo 
Electric  Railway,  are  again  in  San  Francisco.  Their  purpose,  it  is  said,  is  to 
close  the  option  on  the  Sutter  Street  Railway  and  the  Sutro  Railroad.  The 
option  amounts  practically  to  a  contract  to  buy  the  two  roads  for  about 
$1,800,000,  it  is  said.  The  Sutter  Street  Railway  has  a  bonded  debt  of  $900,000, 
and  has  issued  $2,000,000  worth  of  stock.  The  valuation  of  the  Sutro  Railroad 
is  placed  at  $570,000.  The  plan  of  the  intended  purchasers  is  to  consolidate 
the  lines  and  electrify  that  part  of  the  Sutter  Street  Railway  extending  from 
Polk  Street  west  to  Central  Avenue.  Power  to  operate  this  line  can  be 
furnished  from  the  station  of  the  Sutro  Railroad  at  the  Clif?. 

OAKLAND,  CAL. — The  purchase  of  the  Oakland,  San  Leandro  &  Hay- 
wards  Electric  Railway  by  the  Oakland  Transit  Company  was  finally  con- 
summated July  31,  and  the  following  day,  Aug.  1,  new  directors  were  elected, 
the  election  of  officers  being  deferred  until  a  future  date.  The  following 
officers  resigned  from  the  directorate  of  the  Oakland,  San  Leandro  &  Hay- 
wards  Electric  Railway:  William  Meek,  W.  J.  Landers  and  E.  B.  Stone;  and 
tlie  following  representatives  of  the  Oakland  Transit  were  elected  as  their 
successors:  E.  A.  Pleron,  F.  C.  Havens  and  W.  F,  Kelly.  The  sale  of  the 
road  was  perfected  by  the  purchase  of  the  stock  of  G.  W.  Henshaw,  who  had 
recently  secured  a  two-thirds  interest  in  the  company.  Mr.  Henshaw  has  not 
made  the  purchase  figures  public,  and  the  Transit  interest  refuse  to  divulge 
the  details.  The  Oakland,  San  Leandro  &  Haywards  Electric  Railway  will 
be  improved  just  as  soon  as  the  new  owners  can  get  material  to  improve  it 
with.  There  will  be,  of  course,  an  abandonment  of  parallel  lines.  For  in- 
stance, the  Alameda  and  the  Haywards  line  run  parallel.  The  Alameda  line 
can  use  the  Haywards  track  and  the  expense  can  be  divided  between  both. 
The  company  will  not  be  formally  consolidated. 

BUFFALO,  N.  Y. — The  International  Traction  Company  reports  earnings 
as  follows: 

June  1901  1900 

Gross  receipts    $393,684  $213,823 

Operating  expenses   192,264  106,174 

Earnings  from  operation    $201,420  $107,649 

Receipts  from  other  sources    15,520  4,915 

Gross  income    $216,940  $112,564 

Fixed  charges   94,098  65,348 

Net  earnings    $122,842  $47,216 

Quarter  ending  June  30  1901  1900 

Gross  receipts    $922,639  $615,306 

Operating  expenses    485,899  333,927 

Earnings  from  operation    $436,740  $281,379 

Receipts  from  other  sources    30,153  16,065 

Gross  income    $466,893  $297,444 

Fixed  charges   272,863  221,844 

Net  earnings    $194,030  $75,600 

Fiscal  Year  Ending  June  30 

Gross  receipts   $3,092,016  $2,545,739 

Operating  expenses    1,587,407  1,348,727 

Earnings  from  operation    $1,504,609  $1,197,012 

Receipts  from  other  sources   110,185  75,636 

Gross  income   $1,614,794  $1,272,648 

Fixed  charges    1,030,434  901,337 

Net  earnings    $584,360  $371,311 

LONG  ISLAND  CITY,  N.  Y.— The  New  York  &  Queens  County  Railway 

Company  reports  earnings  as  follows: 

Quarter  ending  June  30  1901  1900 

Gross  receipts    $142,806  $134,290 

Operating  expenses    66,241  61,319 

Earnings  from  operation    $76,565  $72,971 

Receipts  from  other  sources    1,313  1,494 

Gross  income    $77,878  $74,465 

Fixed  -charges    43,389  44,509 

Net  earnings    $34,489  $29,956 

BUFFALO,  N.  Y.— The  reports  which  the  Buffalo  and  Crosstown  Street 
Railway  Companies  sent  to  the  Comptroller  of  Buffalo  last  week  show  the 
gross  earnings  of  those  companies  for  the  year  ended  on  Jime  30  as  follows: 
Buffalo,  gross  receipts,  $1,841,549.24;  percentage  to  city  (at  3  per  cent),  $55,- 
216.48,  which  is  over  $4,000  more  than  the  total  received  from  the  two  com- 
panies and  the  Traction   Company   last  year.    Crosstown,   gross  receipts, 
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$553,387.38;  percentage  (at  3  per  cent),  $16,601.62.  Total  gross  receipts  of  the 
two  companies,  $394,936.62. 

ALBANY,  N.  Y.— The  United  Traction  Company  reports  earnings  as  fol- 
lows : 

Quarter  ending  June  30  1901  1900 

Gross  receipts    $334,712  $308,448 

Operating  expenses    218,433  214,488 

Earnings  from  operation    $116,279  $93,960 

Receipts  from  other  sources    7,496  840 

Gross  income    $123,775  $94,800 

Fixed  charges    59,209  60,720 

Net  earnings    $64,566  $34,090 

WILMINGTON,  N.  C— The  foreclosure  sale  of  the  property  of  the  Wil- 
mington Street  Railway  Company  is  advertised  to  occur  C)ct.  7  at  Wilming- 
ton. The  sale  of  the  property  is  the  result  of  proceedings  instituted  by  the 
Morton  Trust  Company,  of  New  York. 

CLEVELAND,  OHIO.— Hon.  Luther  Allen,  president  of  the  Toledo  & 
Western  Railway  Company,  denies  the  report  that  his  company  has  given 
an  option  to  the  Everett-Moore  syndicate.  He  states  that  the  relations  be- 
tween his  company  and  the  syndicate  are  most  cordial,  but  there  is  no  in- 
tention of  a  consolidation.  The  Toledo  &  Western  is  laying  rails  at  the  rate 
of  2-3  of  a  mile  a  day,  and  the  line  shortly  be  in  operation  to  Lyons. 

TOLEDO,  OHIO.— The  property  of  the  Toledo  Traction  Company  was 
transferred  to  the  Toledo  Railways  &  Light  Company,  a  part  of  the  Everett- 
Moore  syndicate,  and  the  financial  details  completed  Aug.  10.  The  consid- 
eration was  $9,000,000.  It  has  been  announced  that  $1,000,000  will  be  expended 
on  the  improvement  of  the  property. 

HAMILTON,  OHIO.— The  Southern  Ohio  Traction  Company  reports 
earnings  as  follows: 

July                                                                                    1901  1900 

Gross  receipts                                                                       $35,866  $31,214 

Operating  expenses                                                                 17,012  13,061 

Net  earnings    $18,854  $18,153 

Jan.  1  to  Aug.  1  1901  1900 

Gross  receipts    $178,821  $157,854 

Operating  expenses   104,030  83,682 

Net  earnings    $74,791  $74,172 

AKRON,  <_)HIO. — The  Northern  Ohio  Traction  Company  reports  earnings 
as  follows: 

Six  months  ending  June  30  ■  1901  1900 

Gross  receipts   $268,f.67  $229,592 

Operating  expenses    164,457  146,804 

Earnings  from  operation    $104,510  $82,789 

Fixed  charges    64,759  62,500 

Net  earnings    $39,751  $20,289 

Parties  well  informed  regarding  the  property  estimate  that  the  company 
will  earn  $600,000  gross.  Operating  expenses  and  fixed  charges  have  been 
placed  at  $510,000.    This  would  leave  net  earnings  of  $90,000. 

PHILADELPHIA,  PA.— A  meeting  of  the  stockholders  of  the  Railways 
Company  General  has  been  called  for  Sept.  30  to  vote  on  the  proposition  to 
reduce  the  capital  stock  of  the  company  from  $1,500,000  to  $1,200,000.  The 
plan  is  to  give  four  shares  in  a  new  $10  paid  stock  for  ten  shares  of  the 
present  $5  paid  stock;  to  exchange  on  the  basis  of  80  per  cent  for  each  100 
per  cent  of  present  holdings. 

NORRISTOWN,  P.\. — The  Lehigh  Valley  Traction  Company  announces 
that,  on  Sept.  1,  a  new  wage  scale  will  go  into  effect,  giving  the  men  an  in- 
crease. The  new  scale  will  give  the  men  16  cents  an  hour  the  first  year,  17  cents  the 
second,  18  cents  the  third,  19  cents  the  fourth,  and  20  cents  the  fifth  year  and 
thereafter.  The  new  arrangement  also  provides  that  no  man  shall  work  more 
than  eleven  hours  a  day. 

PARKERSBURG,  W.  VA.— The  Parkersburg  Gas,  Electric  Light  &  Power 
Company  and  the  Parkersburg  &  Marietta  Street  Railway  Company  have 
been  consolidated  as  the  Parkersburg  Interurban  Street  Railway  Company. 

TORONTO,  ONT.— William  McKenzie,  president  of  the  Toronto  Street 
Railway  Company,  has  purchased  the  Metropolitan  Electric  Railway,  which 
is  capitalized  at  $500,000,  and  has  outstanding  $500,000  bonds.  It  is  supposed 
that  the  purchase  has  been  made  with  a  view  to  consolidating  the  two 
properties.  The  Metropolitan  Electric  Railway  is  30  miles  long,  extending 
from  Toronto,  where  it  connects  with  the  electric  lines  extending  into  the 
city,  north  to  Newmarket.  The  company  has  its  own  power  station,  which  it 
located  at  Bond  Lake,  18  miles  from  Toronto.  The  road  is  well  ee^uipped. 
It  operates  an  electric  locomotive  to  haul  freight. 

HULL,  QUE.— The  Ottawa,  Northern  &  Western  Railway  Company  has 
purchased  the  Hull  Electric  Railway,  which  is  operated  between  Ottawa 
and  Aylmer.  The  purchase  price  is  said  to  have  been  $1,000,000  in  cash,  with 
an  amount  of  bonds  not  given.  In  acquiring  this  road  the  Ottawa,  Northern 
&  Western  Railway  will  be  relieved  of  the  necessity  of  building  a  line  in 
connection  with  its  Pontiac  Division,  as  the  company  will  run  its  trains  over 
the  lines  of  the  Hull  Electric  Railway. 


Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

Cleveland  El.  Ry.  Co.... 
Cleveland,  Painesville  & 

Eastern  

Consolidated  Tr.  (Pitts 

burgh)  

Denver  City  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  . . . . 
Herkimer,  Mohawk,  Ilion 

&  Frankfort  Ry.  Co  . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Pittsburgh  Consol.  Tr. . . 
Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 
Twin  City  Rapid  Transit. 
United  Tr.  Co.  (Albany). 
United  Tr.Co.(Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 
Month 


July 
July 
June 
July 

June 
June 

Apr. 

Apr. 
June 
June 
May 

May 

May 

May 

June 

June 

Apr. 

June 

July 

May 

June 

July 

June 

May 

June 

Mar. 


1901 


$89,657 
22,480 

r,t8i>023 
23.459 

72,201 
72,201 


238,706 
134,738 
250,668 
37.205 

4,508 
283,403 
10,003 
180, 37  [ 
58,191 
3.749 
265,824 

23,543 
80,401 
59,928 
35,866 
56,952 
251,946 
125,831 
157,792 


1900 


183,718 

19,875 
1,105,006 
18,378 

73,965 
173  820 

8,966 

234,247 
114,868 
220,584 


4,146 
203,389 

7,345 
i6<S,244 
47,566 

3,505 
247,989 

20,979 
75.749 
52,873 

31.215 
48,211 
224,927 
119,148 
148,009 


Latest 
Nkt  Earnings 


1901 


12,328 
448,283 
15,770 

42,452 
91,298 

4.249 

III.954 
59.843 
116,764 


1.93s 
120,993 

3.185 

26,069 
1. 741 

147.337 
8.569 
32.9  o 
30,266 
18,855 
26,010 

137.605 
27.306 
70.741 


1900 


II.35I 
447,126 
13.232 

42,700 
80,964 

3.163 

119,566 
49.941 
98, 109 


87,903 
674 

16,494 
I, TOO 
133.518 

11.434 
26,011 
21,823 
18,154 
21.305 
119,694 
25,127 
65,511 


NAME 


American  Rys.  Co. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co 

Chicago  &  Milwau 
kee  El.  Ry.  Co.. , 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Northern  Ohio  Tr. . 

Olean  St.  Ry.  Co... . 

Piltsb'gh  Cons.  Tr.. 

Richmond  Trac. Co 

Rochester  Ry  

Scranton  Ry.  Co . . . 

Seattle  Elec.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.  T.  R  v.  Co 

Twin  City  R.  T.'  Co 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(P  tts- 
burgh)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


June  30 
June  30 
June  30 

a  July  31 


aJune3o 
June  30 

Apr.  30 

June  30 
ajune  30 


May  31 
May  31 
May  31 

o'June  30 
*June  30 
aApr.30 
Apr.  30 
6June  30 
fjuly  31 
May  31 
May  31 
o^May  31 
a  July  31 
May  31 
May  31 

June 30 

Mar. 31 


1901 


1844,297 
190,910 
12101 198 

88,920 


384,638 
2.149.999 

119,666 

1,395,179 
1,263,546 


48,895 
2,698,332 
115,834 

918,104 
1349,214 
162,251 
43,019 
768,913 
175,594 
898,156 
554,095 
514.386 
178,821 

564.347 
1,178,258 

1.340,356 
1,434,145 


1900 


$778,042 
176,210 
II751595 

71,565 


369,938 
1,649,304 

102,359 

1,262,915 
1,150,728 


47,026 
2,331,632 
60,1 

830,674 
1,256,116 


Net  from  July  1  to 
Latest  Date 


1901 


39,322 
731,948 
164,197 

835,543 
548,044 

412.705 
157.855 
504, 191 
1,086,395 


I.321.158 


86,835 
4,130,563 

46,829 


223,546 
980,890 

61,454 

647,964 
569,035 


20,247 
1,303,216 
45.192 

426,071 


58,217 

21.735 
403.567 

66,948 
337.248 
233.677 
193,192 

74.792 
254,458 
614,594 

186,131 
634.423 


1900 


79,108 
3.758.369 

40,828 


220,145 
637.321 

50.781 

497.233 
493.249 


21,063 
1,085,748 

tdf.  6,673 
389.333 


iS,475 
379,447 

77,064 
328,021 
249,802 

97.253 

74,172 
211,962 
548,433 


604, 1 54 


•  Nine  months.      t  Caused  by  strike  of  employees.      a  From  Jan.  1. 
i  Three  months.  c  Ten  months.  d  Fife  months. 
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BIRMINGHAM,  ALA.— It  is  understood  that  the  Birmingham  Railway, 
Light  &  Power  Company  will  extend  its  line  from  North  Birmingham  to 
Lewisburg,  a  distance  of  4  miles,  and  its  Gate  City  line  to  Irondale,  a  dis- 
tance of  2  miles. 

BESSEMER,  ALA.— A  franchise  has  been  granted  by  the  City  Council 
for  a  street  railway  through  the  city.  The  line  is  to  be  about  20  miles  in 
length.  The  franchise  was  granted  to  R.  F.  Hanneman,  to  be  delivered  to 
the  Steel  Cities  Railway  Company.  John  R.  Kennedy  is  representing  the 
company  in  Birmingham. 

HUNTSVILLE,  ALA.— The  property  of  the  Huntsville  Electric  &  Rail- 
way Company  has  been  transferred  to  the  new  owner,  A.  L.  McSweeny,  of 
New  York.  It  is  understood  that  the  new  owner  proposes  to  extend  the 
system  throughout  the  city  and  to  put  the  lights  into  many  more  places. 

WILMINGTON,  DEL.— The  Wilmington  City  Railway  Company  is  push- 
ing the  work  on  its  new  suburban  line,  which  is  to  connect  Newport  and 
Stanton  with  Wilmington,  and  it  is  likely  that  cars  will  be  in  regular  opera- 
tion between  Wilmington  and  Newport  by  Sept.  15.  Stanton  will  be  con- 
nected as  soon  thereafter  as  possible,  and  there  is  a  probabiUty  of  the  line 
being  built  as  far  south  as  Newark  in  the  near  future.  The  company  is  also 
interested  in  a  line  to  West  Chester,  Pa.,  which  may  be  begun  in  the  fall. 
As  the  company  owns  the  controlling  interest  in  the  Wilmington  &  Great 
Valley  Turnpike  Company,  there  is  no  trouble  about  the  right  of  way.  The 
company's  new  power  house,  at  the  foot  of  Buena  Vista  Street,  on  the  north 
side  of  the  Brandywine,  is  being  built  as  rapidly  as  possible,  and  will  probably 
be  ready  for  use  a  month  hence. 

FRANKLIN  IND.— The  Indianapolis,  Greenwood  &  Franklin  Railroad 
Company  has  decided  to  extend  its  line  from  Franklin  to  Columbus.  The 
power  house  will  be  removed  from  Greenwood  and  erected  at  Edinburg,  where 
land  is  offered  free  and  where  there  is  an  abundant  water  supply.  The  com- 
pany has  taken  a  five-year  lease  of  Greenwood  Park,  and  will  make  im- 
portant improvements. 

INDIANAPOLIS,  INC.— Work  is  progressing  rapidly  on  the  Indianapolis 
&  Martinsville  line.  President  Charles  F.  Smith  says  cars  will  be  running 
before  Jan.  1. 

WABASH,  IND.— The  Wabash  Traction  Company  formally  opened  its  new 
line  for  business  Aug.  3.  The  occasion  was  celebrated  in  both  Wabash  and 
Peru,  terminal  cities  of  the  line.  At  Boyd's  Park,  at  Rech  Valley,  city 
officials,  newspaper  men  and  invited  guests  were  banqueted  by  the  officials 
of  the  road.    Cars  are  now  running  on  a  thirty-minute  schedule. 

KNIGHTSTOWN,  IND.— Surveys  have  been  made,  franchises  secured  and 
a  considerable  portion  of  the  right  of  way  purchased  for  the  proposed  electric 
railway  from  New  Castle  to  Knightstown.  The  promoters  of  the  enterprise 
are  pioceeding  as  rapidly  as  possible,  but  do  not  expect  to  begin  construction 
work  until  next  year.  The  line  will  run  5  miles  on  the  old  National  road,  and 
that  portion  of  it  will  be  on  the  line  of  the  proposed  road  between  Indian- 
apolis and  Richmond,  or  Dayton.  The  line  will  connect  at  Knightstown  with 
the  Indianapolis  &  Greenfield  Rapid  Transit  Company's  line,  which  is  to  be 
e.vlLnded  to  that  point  within  the  next  few  months,  and  will  also  connect  with 
the  proposed  electric  railway  from  New  Castle  to  Muncie.  This  will  give  a 
tl-.rough  connection  between  Muncie  and  Indianapolis,  between  Muncie  and 
Richmond,  and  between  Indianapolis  and  Richmond.  The  fact  that  the  pro- 
nioteis  of  the  road  had  investigated  the  new  Edison  storage  battery,  with  a 
view  to  its  adoption,  led  to  the  circulation  of  the  report  that  the  road  would 
be  operated  by  storage  batteries.  The  promoters  would  no  doubt  adopt  the 
system  if  its  merits  could  be  thoroughly  proved.  Albert  D.  Ogborn,  of  New 
Castle,  is  interested  in  the  project. 

COLFAX,  lA.— At  a  special  election  held  in  this  city  Aug.  6  the  proposi- 
tion to  vote  a  3  per  cent  tax  in  aid  of  the  Des  Moines,  Colfax  &  Eastern 
Electric  Railroad,  and  to  grant  a  twenty-five-year  franchise  to  the  said  com- 
pany, was  carried  by  268  majority.  A  like  franchise  and  tax  had  already 
been  voted  by  the  citizens  of  Newton,  and  it  now  seems  certain  that  the  other 
towns  and  cities  through  which  this  line  will  pass  will  support  the  project. 
It  is  the  desire  of  the  company  to  commence  the  work  of  grading  this  fall. 
The  line,  when  completed  to  Newton,  will  be  about  32  miles  in  length,  and 
will  parallel  the  Rock  Island  Road  the  entire  distance.  Capitalists  of  Cleve- 
land, Ohio,  are  interested  in  the  company. 

LEXINGTON,  KY.— The  Georgetown  &  Lexington  Traction  Company 
has  been  incorporated,  with  a  preliminary  capital  of  $5,000.  Tlie  company 
proposes  to  construct  an  electric  railway  from  Georgetown,  extending  through 
Scott  and  Fayette  Counties  to  Lexington,  a  distance  of  12  miles,  and  to 
furnish  power  for  light,  heat  and  manufacturing  purposes.  The  incorporators 
of  the  company  are:  Bailey  D.  Berry,  William  Adams,  H.  P.  Montgomery, 
Guy  W.  Mallon  and  Terrell  Thompson. 

THIBEALI,  LA. — Application  has  been  made  for  a  francliisc  for  the  con- 
struction of  an  electric  railway  here. 

NEW  ORLEANS,  LA.— The  New  Orleans  &  Pontcharlrain  Railway  Com- 
pany has  completed  its  organization.  The  capital  stock  of  the  company  is 
$3.50,000,  and  its  purpose  is  to  construct  a  railway  in  Orleans,  Jefferson  and 
St.  Bernard  Parishes.  George  S.  Kausler  is  president  of  the  company,  and 
others  interested  are:  William  H.  McAfee,  George  E.  Heath,  Walter  E. 
Walmslcy,  Henry  Baldwin  and  others. 

UX  BRIDGE,  MASS. — The  Railroad  Commissioners  liavc  approved  the 
construction  of  the  Uxbridge  &  Blackstone  .Street  Railway.  The  road  will 
extend  through  Linwood,  Whitinsville,  Millvillc,  Calumet,  Ilecla,  Elmdale 
and  Uxbridge.    At  Millvillc  connections  will  be  made  willi  Ihc  Woonsciclcrt 


system.  Taylor  &  Tylee,  of  Worcester,  hold  the  contract  for  constructing  the 
road. 

GARDNER,  MASS.— The  Mt.  Wachusett  Street  Railway  Company,  which 
proposed  to  construct  an  electric  railway  up  Mt.  Wachusett,  has  perfected  its 
organization,  and  the  construction  of  the  line  will  probably  begin  at  an  early 
date.  The  entire  capital  stock  has  been  pledged,  but  only  a  portion  of  it  has 
been  subscribed  and  paid  in.  The  officers  of  the  company  are:  F.  S.  Coolidge, 
of  Fitchburg,  president;  E.  F.  Blodgett,  of  Leominster,  vice-president;  James 
A.  Stiles,  of  Gardner,  treasurer  and  clerk.  The  officers  of  the  company  and 
W.  S.  Reed  and  George  R.  Damon,  of  Leominster,  constitute  the  board  of 
directors. 

CONCORD,  MASS.— The  Concord  &  Boston  Street  Railway  was  formally 
placed  in  opertion  Aug.  3.  The  line  extends  from  Waverly  to  Waltham, 
2%  miles  of  line  being  completed.  The  road  is  to  be  leased  for  the  present. 
The  general  contract  for  construction  work  was  awarded  to  the  Massa- 
chusetts Engineering  Company,  but  this  was  sub-let,  the  contract  for  the 
track  work  being  placed  with  F.  T.  Ley  &  Company,  and  that  for  the  rails 
being  awarded  to  the  W.  H.  Perry  Company.  The  company  is  capitalized  at 
$50,000,  and  the  officers  are:  Charles  S.  Wheeler,  of  Lincoln,  president; 
Erastus  H.  Smith,  of  Concord,  Mass.,  vice-president;  Claude  F.  French,  of 
Boston,  secretary;  George  A.  Sweeter,  of  Boston,  treasurer. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  reports  that  work  is  proceeding  rapidly  on  its  power  house 
at  Fruitport,  which  is  nearly  completed.  Eighty  per  cent  of  the  roadbed  is 
said  to  be  graded,  the  trestle  across  Mona  Lake  being  well  under  way,  and  it 
is  expected  that  the  work  of  laying  the  rails  will  begin  within  a  very  short 
time. 

LANSING,  MICH.— The  Lansing,  St.  Johns  &  St.  Louis  Railway  is  prac- 
tically completed  from  Lansing  to  St.  Johns.  A  special  train  has  been  run 
over  the  line,  carrying  the  directors  of  the  company  on  a  tour  of  inspection. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Ionia  &  Belding  Railway 
Company  has  been  organized  for  the  purpose  of  building  an  electric  railway 
from  Grand  Rapids,  through  Lowell,  Saranac  and  Ionia,  to  Belding,  passing 
through  a  well-settled  and  prosperous  farming  community.  The  capital 
stock  of  the  company  is  $100,000.  Thomas  F.  Carrol,  of  Grand  Rapids,  is 
president  of  the  company;  Wallace  Franklin,  of  Detroit,  treasurer,  and 
Joseph  Kerwin,  of  Grand  Rapids,  secretary. 

ALBION,  MICH. — The  Boland-Flynn  syndicate  has  incorporated  the  Cal- 
houn County  Railway  Company  for  the  purpose  of  building  a  section  of  its 
Detroit-Chicago  line  near  Albion.  Work  will  be  begun  immediately  and  will 
extend  both  ways,  reaching  from  Jackson  to  Battle  Creek,  through  Parma, 
Albion,  Marshall  and  Marengo.  That  portion  of  the  line  between  Grass  Lake 
and  Chelsea  has  been  completed,  and  will  be  in  operation  within  a  very 
short  time.  This  is  the  portion  of  the  line  on  which  the  third  rail  is  to  be 
used.  It  is  reported  that  the  Western  Michigan  Traction  Company,  recently 
organized  in  the  State  of  Michigan,  provides  for  the  connecting  link  on  the 
line  of  the  Detroit  &  Chicago  Traction  Company  between  Chicago  and 
Detroit,  and  that  the  road  will  begin  operation  from  Detroit  to  Benton 
Harbor  rn  May  1,  1902.  The  rate  of  fare  from  Benton  Harbor  to  Detroit, 
across  the  entire  State  of  Michigan  will,  it  is  said,  be  only  $2.  With  the  com- 
pletion of  this  line  and  the  Boland  line  there  will  be  two  electric  lines 
paralleling  the  Michigan  Central  Railroad  from  Detroit  to  Jackson.  Com- 
petition will  undoubtedly  be  somewhat  lively. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  is 
constructing  a  dam  across  the  Mississippi  River  at  Koon's  Rapids,  above  the 
city  of  Minneapolis.  Authority  to  dam  the  river  at  the  point  mentioned 
was  obtained  by  the  company  at  the  last  session  of  Congress,  and  the  fran- 
chise is  a  most  valuable  one.  It  is  said  that  the  constructi<m  of  the  dam 
will  cost  $600,000. 

YAZOO,  MISS. — A  company  of  capitalists  has  asked  a  charter  to  con- 
struct an  electric  railway  system  at  Yazoo  City.  The  same  company  desires 
also  to  put  in  an  electric  light  plant,  waterworks  and  sewers. 

JOPLIN,  MO. — Engineers  and  promoters  of  the  proposed  Mineral  Cities 
Electric  Railway  Company,  which  is  to  connect  the  lead  and  zinc  fields  of 
Southwest  Missouri  and  Southeast  Kansas  with  the  Kansas  coal  belt  and  the 
Southwest  Missouri  Electric  Railway,  admit  that  the  latter  company  is  now 
interested  in  the  proposed  line,  and  will  doubtless  build  a  part,  and  prob- 
ably all,  of  the  line.  The  Southwest  Missouri  Electric  Railway  connects 
Carthage,  Carterville,  Prosperity,  Webb  City,  Joplin,  Central  City,  Mo.,  and 
Galena  and  Empire,  Kan.,  making  a  line  41  miles  in  length.  If  all  of  the 
proposed  line  is  built  it  will  run  from  Joplin,  Mo.,  to  Empire,  Columbus, 
Turk,  Scammon.  Weir  City,  Cherokee,  Pittsburgh.  Cornell,  Yale  and  termi- 
nate at  Nunden,  Kan.,  61  miles  of  road  in  all. 

ST.  LOUIS,  MO.— The  St.  Louis,  St.  Charles  &  Western  Railroad  Com- 
pany was  opened  to  St.  Charles  Aug.  4.  The  road  will  haul  freight,  as  well  as 
passengers.  The  freight  will  be  shipped  to  the  Eastern  terminus  of  the  line 
in  Wellston,  and  then  hauled  to  the  downtown  section  in  wagons. 

(tMAHA  NEB. — In  anticipation  of  applications  for  franchise  rights  in  this 
county,  the  County  Commissioners  have  had  prepared  a  regular  form  of 
franchise  which  they  propose  to  offer  promoters.  The  new  franchise  provides 
that  $1  is  to  be  paid  for  the  franchise;  that  plans  are  to  be  made  and  maps 
filed  with  the  county  authorities  within  six  months  of  the  granting  of  a 
franchise;  that  at  least  10  miles  of  line  be  completed  in  a  year;  that  the  entire 
road  be  completed  in  two  years,  and  that  the  county  shall  have  the  right  to 
purchase  the  road  at  the  end  of  twenty-five  years.  A  bond  of  ,$25,000  is  also 
to  be  required  to  insure  the  faithful  performance  o{  the  obligations. 

OLEAN,  N.  Y.— The  Olean  Street  Railway  Company  is  building  a  new 
steel  bridge  on  its  line  at  Portville.  The  steel  work  is  being  furnished  by 
the  Nalinnril  Briilgc  Cnnipnny.  of  New  York. 
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UTICA,  N.  Y. — The  Council  has  received  an  application  from  the  Interur- 
ban  Traction  Company  for  a  franchise  for  the  construction  of  an  electric 
railway  over  a  specified  route.  Little  is  knovv'n  of  the  new  company,  but  in 
its  application  it  is  certified  that  the  company  has  been  duly  incorporated 
under  the  laws  of  New  York.  The  application  is  signed  by  E.  Rebell,  presi- 
dent of  the  company.  The  company  proposes  to  give  a  3%-cent  fare  during 
certain  hours. 

NEW  YOKK,  N.  Y. — Plans  for  the  erection  of  three  sub-stations  and  one 
repair  shop  have  been  filed  by  the  Manhattan  Railway  Company  with  the 
Department  of  Buildings.    The  estimated  cost  of  the  buildings  is  $133,000. 

SARATOGA,  N.  Y. — A  resolution  granting  the  Saratoga  Traction  Com- 
pany the  right  to  construct  electric  railway  lines  through  Saratoga  Springs 
has  been  adopted  by  the  Council  of  Saratoga  Springs. 

ROCHESTER,  N.  Y. — Chambers  &  Casey  have  been  awarded  the  contract 
for  the  erection  of  the  new  repair  shops  of  the  Rochester  Railway  Company.  The 
building  is  to  be  completed  by  November,  and  it  is  said  that  cost  of  construc- 
tion and  equipment  will  be  between  $30,000  and  $40,000.  The  site  of  the  shops 
is  to  be  the  lot  on  which  stood  the  old  St.  Paul  Street  car  houses,  which  have 
been  torn  down  to  make  room  for  the  new  buildings.  The  shops  will  be  of 
brick,  166  ft.  front,  by  191  ft.  deep,  and  one  story  high,  with  the  exception 
of  Master  Mechanic  Green's  department.  Mr.  Green  will  have  offices  on  the 
second  floor.  There  will  be  a  deep  basement  in  which  will  be  the  steam-heating 
apparatus.  The  building  has  been  planned  with  a  view  to  securing  excellent 
light.  Tlie  repair  shop,  armature  room,  machine  shop,  carpenter  shop  and 
paint  shop  will  be  on  the  side  of  the  building,  and  the  storeroom  will  be  in 
the  center,  so  that  stores  can  be  reached  from  any  working  department  of  the 
building. 

YONKERS,  N.  Y.— The  Yonkers  Police  Board  has  notified  the  Yonkers 
Electric  Railway  Company  that  it  must  place  fenders  on  its  cars  running  in 
the  city  before  Aug.  12  next  or  be  summarily  dealt  with. 

STATEN  ISLAND,  N.  Y.— The  Southfield  Beach  Railroad,  between  South 
and  Midland  Beaches,  which,  according  to  contract,  was  to  have  been 
finished  by  July  1,  was  completed  July  6,  with  the  exception  of  a  few  points 
which  President  J.  H.  Swinarton  considered  unsafe,  and  which  were  ordered 
to  be  put  in  proper  condition.  An  entirely  new  roadbed  had  to  be  built,  and 
it  was  no  easy  job  to  get  it  in  proper  shape.  The  cars  for  the  new  line  are 
all  ready,  and  president  Swinarton  expects  to  have  them  running  this  week. 
The  new  line,  by  transferring  passengers  to  the  Rapid  Transit  system  at 
South  Beach,  will  enable  people  to  get  from  Midland  Beach  to  St.  George  in 
twenty-five  minutes,  whereas  it  now  takes  much  longer  via  the  Midland  Road. 

TOLEDO,  OHIO.— The  Toledo,  Columbus,  Springfield  &  Cincinnati  Rail- 
was  Company  was  formally  incorporated  Aug.  8,  with  $100,000  capital  stock,  to 
build  and  operate  an  electric  railway  between  Toledo  and  Columbus,  passing 
through  the  counties  of  Lucas,  Wood,  Henry,  Putnam,  Allen,  Anglaize, 
Hardin,  Logan,  Champaign,  Union,  Madison  and  Franklin.  The  company 
had,  previous  to  its  incorporation,  perfected  its  organization  and  done  much 
toward  the  construction  of  the  road.  Most  of  the  rights  of  way  and  fran- 
chises have  been  secured  for  the  lines  between  Toledo,  Lima  and  Columbus, 
and  construction  work  is  under  way  between  Westminster  and  Lima.  Grading 
is  progressing  between  Roundhead  and  Huntsville,  and  the  work  of  construc- 
tion between  these  points  will  be  begun  at  once.  The  directors  of  the  com- 
pany are:  William  P.  Heston,  Claud  Wyant  and  S.  C.  Heston,  of  Toledo; 
C.  H.  Wells,  of  Milwaukee;  Ellis  Bartholomew,  of  Youngstown;  I.  N.  Covault, 
of  Sidney;  X.  H.  Hollar,  of  Lima;  E.  M.  Hamilton,  of  Bellefontaine,  and 
Hon.  A.  F.  McCormick,  of  Columbus.  The  officers  of  the  company  are: 
Ellis  Bartholomew,  president;  C.  H.  Wells,  first  vice-president;  A.  F.  Mc- 
Cormick, second  vice-president;  1.  N.  Covault,  secretary;  William  P.  Heston, 
treasurer;  Ellis  Bartholomew,  general  manager;  Claud  Wyant,  general  coun- 
sel; Elhs  Bartholomew,  William  P.  Heston,  C.  H.  Wells,  E.  M.  Hamilton 
and  Hon.  A.  F.  McCormick,  executive  committee. 

LEBANON,  OHIO.— Paul  Crosley,  president  of  the  Cleveland  &  Cincinnati 
Traction  Company,  has  brought  suit  against  the  Warren  County  Commis- 
sioners to  appropriate  a  right  of  way  over  the  Springboro  Pike  through  the 
county.  Mr.  Crosby  claims  that  the  company  was  organized  under  the  gen- 
eral railroad  laws  of  Ohio,  which  do  not  require  the  consent  of  the  property 
owners  or  the  consent  of  the  commissioners  to  a  franchise. 

CLEVELAND,  OHIO.— The  Cleveland  Electric  Railway  Company  is 
making  some  important  improvements  at  its  central  power  station.  All  of 
the  old  return  tubular  boilers  have  been  torn  out  and  fourteen  260-hp  Sterling 
boilers  are  being  installed.  Work  has  been  started  on  another  large  addition, 
which  completely  fills  the  present  building  site.  Last  week  contracts  were  closed 
for  a  1600-kw  General  Electric  generator  and  a  2500-hp  Cooper-Corliss  cross- 
compound  non-condensing  engine.  The  work  on  the  storage  battery  auxiliary 
station  previously  referred  to  is  being  rushed. 

BOWLING  GREEN,  OHIO.— The  Lake  Erie,  Bowling  Green  &  Napoleon 
Railway  Company  may  decide  not  to  build  through  this  place.  The  Council 
insists  that  concrete  girders  shall  be  used  in  laying  the  track  and  that  iron 
poles  shall  be  used.  The  railroad  people  claim  that  iron  poles  are  not 
practical  on  account  of  the  high  voltage  to  be  used,  and  they  also  insist  that 
concrete  girders  in  place  of  wooden  ties  will  not  give  satisfaction.  Engineers 
and  right  of  way  men  have  been  called  in  pending  a  settlement. 

TOLEDO,  OHIO. — It  is  currently  reported  that  a  compromise  has  been 
affected  between  the  Toledo  &  Bryan  Air  Line  and  the  Toledo  &  Indiana 
Railway,  so  that  only  one  line  will  be  built  between  Toledo  and  Bryan.  The 
nature  of  the  deal  that  is  supposed  to  be  pending  is  not  known. 

CINCINNATI,  OHIO.— H.  H.  Becktel,  A.  Faber  and  others,  of  Cincin- 
nati, who  are  owners  of  the  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway,  now  building  the  pioneer  traction  line  of  Kentucky,  are  promoting 
a  project  to  build  a  system  of  roads  to  extend  from  Marysville  to  Louisville, 
following  the  Ohio  River,  with  a  network  of  spur  lines  extending  to  a  number 
of  prosperous  towns  in  the  Ohio  Valley. 


SANDUSKY  OHIO.— The  City  Council  has  passed  new  twenty-five-year 
franchise  ordinances  for'  the  Sandusky  &  Interurban  Railway  and  the  San- 
dusky, Norwalk  &  Southern  Railway,  which  operate  the  city  lines  and  which 
are  owned  by  the  Everett-Moore  syndicate,  of  Cleveland.  The  companies 
agree  to  lay  new  rails,  to  build  certain  extensions  and  to  sell  six  tickets  for 
25  cents.  Work  is  to  be  completed  within  one  hundred  days,  and  the  com- 
pany gave  bond  of  $10,000  to  insure  the  work. 

CLEVELAND,  OHIO.— The  Everett-Moore  syndicate  proposes  to  estab- 
lish on  Lake  Erie,  so  it  is  said,  four,  and  possibly  more,  summer  resorts 
similar  in  character  to  Coney  Island.  The  Cleveland  Leader,  which  gives  a 
member  of  the  syndicate  as  authority  for  the  announcement,  says:  "All 
manner  of  attractions  will  be  at  hand.  There  v/ill  be  "loop  de  loops," 
"shoot  the  chutes,"  "revolving  chairs,"  "carousals,"  elephants  that  are 
harmless  and  give  one  an  airy  ride,  racing  ponies  that  refuse  to  run,  vaude- 
ville shows,  "wonderlands,"  mutoscope  halls  and  other  attractions.  Not 
only  these.  There  would  be  a  magnificent  bathing  beach  and  boating  and 
fishing.  Simultaneous  with  the  establishment  of  this  will  come  the  estab- 
lishment of  similar  resorts  at  Ottawa,  12  miles  out  of  Toledo;  one  at  Cedar 
Point,  just  this  side  of  Sandusky;  one  at  Avon,  G  miles  west  of  Rocky  River, 
and  probably  one  at  a  point  within  easy  riding  distance  of  Detroit.  The 
Willoughbeach  resort  will  be  the  principal  one  established.  This  place  has 
a  beach  between  4000  ft.  and  5000  ft.  long.  The  Ottawa  resort,  just  out  of 
Toledo,  has  a  beach  7000  ft.  long.  The  beach  at  Avon  is  not  so  extensive. 
The  combined  parks  represent  several  thousand  acres  of  land,  and  are 
actually  owned  at  the  present  time  by  the  syndicate.  Cedar  Point  is  neither 
owned  nor  controlled  by  the  Everett-Moore  syndicate,  but  is  operated  by 
people  who  are  in  perfect  accord  with  the  members  of  the  syndicate." 

SPRINGFIELD,  OHIO.— On  July  30  George  H.  Fry,  Jr.,  was  granted  a 
franchise  by  the  Council  for  an  interurban  electric  railway  from  Springfield 
to  Hillsboro,  a  distance  of  60  miles. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  Company  has 
been  incorporated  to  construct  and  operate  an  electric  railway  from  Cleveland 
to  Toledo.  The  incorporators  of  the  company  are:  B.  Mahler,  F.  W.  Coen, 
D.  G.  Jaeger,  A.  M.  Synder,  E.  M.  Gronemyer  and  L.  M.  Hildreth.  The  in- 
corporation is  said  to  be  the  first  legal  step  in  the  plan  to  merge  all  the 
Everett-Moore  electric  lines  into  one  big  company.  The  Lake  Shore  Elec- 
tric Railway  Company  is  a  consolidation  of  the  Toledo,  Fremont  &  Northern, 
Lorain  &  Cleveland,  Sandusky  &  Interurban,  and  Sandusky,  Norwalk  & 
Southern  roads,  all  Everett-Moore  properties.  A  stretch  of  track  4  miles  long 
is  now  under  construction  at  Huron,  and  when  this  is  completed  the  com- 
pany will  have  a  through  line  from  Cleveland  to  Toledo.  This  will  be 
finished  about  Oct.  1.  The  syndicate  will  also  have  the  Toledo-Detroit 
line  completed  about  the  same  time,  so  that  cars  can  be  run  from  Cleveland 
to  Detroit.  The  actual  capital  stock  of  the  Lake  Shore  Electric  Railway 
Company,  it  is  understood,  will  eventually  be  $4,500,000. 

XENIA,  OHIO. — The  Pennsylvania  Railroad  Company  is  preparing  to 
equip  its  Springfield  &  Xenia  branch  with  electricity.  Though  at  first  only 
its  passenger  traffic  will  be  driven  by  electricity,  it  is  hoped  to  develop 
electric  power  ultimately  to  haul  all  its  freight. 

CLEVELAND,  OHIO. — Horace  W.  Ward,  an  attorney,  has  opened  an 
office  in  this  city  for  what  he  calls  the  "Cleveland  branch  of  the  United 
Traction  Company."  He  is  mailing  confidetitial  letters  to  prominent  people, 
soliciting  small  subscriptions  to  the  stock,  of  the  company,  which  he  claims 
is  to  build  and  operate  a  number  of  3-cent  fare  lines  over  routes  in  the  city 
of  Cleveland.  Mr.  Ward  claims  that  the  company  will  be  capitalized  at 
$10,000,000  under  the  laws  of  New  Jersey,  and  states  that  franchises  for 
3-cent  roads  are  to  be  asked  for  in  several  large  cities.  He  declines  to  name 
any  of  the  people  interested  in  his  project. 

GALION,  OHIO. — The  Ohio  Central  Traction  Company  has  just  received 
twenty-two  cars  of  rails  for  its  extension  to  Crestline.  Grading  has  been 
completed,  and  tracks  will  be  laid  at  once. 

CLEVELAND,  OHIO. — The  project  of  a  new  city  crosstown  line  to  operate 
on  Doan  Street  has  been  revived.  Horace  A.  Wood  is  the  promoter  of  the 
new  project,  and  he  has  applied  to  the  Council  of  Glenville  for  a  franchise. 
If  he  secures  this,  he  will  apply  to  the  Cleveland  City  Council. 

HAMILTON,  OHIO.— The  promoters  of  the  Hamilton  &  Lebanon  Railway 
Company  have  secured  an  extension  of  one  year,  from  August  3,  in  which  to 
commence  construction  work.  Also  an  extension  of  one  year  in  which  to 
complete  the  road  after  work  has  been  started. 

CLEVELAND,  OHIO. — Cuyahoga  County  Commissioners  have  agreed  to 
grant  to  Daniel  Gindlesperger,  Arnold  Green  and  others  a  franchise  over  the 
route  which  has  been  sought  for  by  the  Cleveland,  Richfield  &  Akron  Rail- 
way Company.  Work  must  begin  by  by  Jan.  1,  1902.  Attorney  Childs,  of 
Akron,  promoter  of  the  rival  company,  states  that  he  will  build  over  a  private 
right  of  way. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  Company  has  placed  con- 
tracts with  the  J.  G.  Brill  Company  for  fifteen  single-truck  cars  for  use  on 
the  city  lines. 

CLEVELAND,  OHIO.— The  Cleveland  Eastern  Railway  Company  has 
completed  the  installation  and  is  now  operating  two  large  alternating  cur- 
rent units  at  its  power  house  at  Gates  Mill.  This  is  the  first  line  radiating 
from  Cleveland  using  alternating  current  although  other  roads  are  being 
equipped.  It  is  stated  that  the  present  power  houses  of  the  Cleveland  & 
Chagrin  Falls  Railway  and  the  Chagrin  Falls  &  Eastern  Railway,  which  have 
recently  been  consolidated  with  the  Cleveland  &  Eastern  Railway,  are  to  be 
abandoned,  and  that  the  entire  system  of  127  miles  of  road  is  to  be  operated 
from  one  large  central  power  house. 

SANDUSKY,  OHIO.— The  blanket  franchise  recently  granted  to  the 
Everett-Moore  syndicate  for  its  lines  in  Sandusky  was  passed  after  a  hard 
fight.  The  franchise  permits  the  use  of  T-rails,  and  it  is  said  that  this  is  the 
first  large  town  in  Ohio  to  permit  the  use  of  T-rails  for  city  traflSc. 
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Exhibits  at  the  New  Yorl(  State  Convention 

The  interest  always  taken  in  exliibits  at  street  railway  conventions 
has  lead  the  executive  committee  of  the  New  York  State  Street 
Railway  Association  to  offer  facilities  in  this  direction  at  its  next 
annual  meeting  in  Rochester,  Sept.  lo-ii,  to  those  who  wish  to 
avail  themselves  of  the  opportunity.  As  the  convention  period  of 
a  State  association  is  short,  it  is  not  thought  that  elaborate  exhibits 
or  those  of  heavy  machinery  will  be  made,  but  lighter  apparatus 
'  and  models  can  easily  be  transported  for  this  purpose,  and  of 
course  the  committee  would  be  glad  to  see  larger  apparatus  shown, 
if  the  manufacturers  wish  to  go  to  the  trouble  and  expense.  Alto- 
gether the  plan  is  a  wise  one,  as  heretofore  manufacturers  have  been 
uncertain  to  what  extent  they  would  be  allowed  space  for  this  pur- 
,jios/e,  or  the  amount  of  attention  their  exhibits  would  receive. 


NEW  YORK,  Beard  Building,  120  Liberty  STRES?,^l___;-i;^rolley  Life  Saving 

We  have  noted  recently  the  benevolent  work  of  the  St.  Louis 
Transit  Company  in  giving  free  travel  to  sick  children  in  the  hot 
weather,  on  a  doctor's  certificate.  This  proved  rather  awkward  in 
application,  and  as  the  company  desired  full  advantage  to  be  taken 
of  its  offer,  it  has  now  furnished  a  large  number  of  free  tickets  for 
this  purpose  to  one  of  the  local  children's  aid  societies.  Thus  the 
good  work  will  go  on,  and  another  soulless  corporation  will  have 
vindicated  its  right  to  the  appellation.  During  the  recent  hot 
weather  a  trolley  car  speeding  for  home  on  the  Jersey  City- 
Bayonne  line  was  hailed  frenziedly  by  a  white-faced  woman  with 
a  whiterr faced  baby.  The  child  was  nearing  the  death  agony,  and  she 
wanted  to  get  to  a  doctor.  The  conductor  picked  her  up,  the 
motorman  let  out  his  motor  to  the  last  notch  of  the  controller,  a 
mile  and  a  half  was  made  in  two  minutes,  city  ordinances  to  the 
contrary  notwithstanding;  and  another  little  life  was  saved. 
Doesn't  that  seem  to  you  worth  the  telling? 


Bkanch  Offices: 

Chicago  Monadnock  Block 
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Developments  in  the  London  Underground  Situation 

At  the  semi-annual  meeting  of  the  District  Underground  Rail- 
way, held  Aug.  16,  the  chairman,  J.  S.  Forbes,  referring  to  the  dead- 
lock regarding  the  equipment  of  the  road  with  electricity,  said  that 
Mr.  Yerkes,  with  his  engineers,  was  now  at  Buda-Pest,  and  then 
made  the  startling  assertion  that  he  should  not  be  surprised  if  Mr. 
Yerkes  brought  back  Mr.  Ganz  "in  his  (Mr.  Yerkes')  pocket." 
Mr.  Forbes  also  announced  his  own  resignation  and  the  selection 
of  Mr.  Yerkes'  attorney,  Robert  W.  Perks,  M.  P.,  to  fill  the  office 
of  chairman.  The  first  statement,  if  true,  will  be  remarkable.  Mr. 
Yerkes  has  the  reputation  of  having  a  very  large  pocketbook,  so  that 
it  is  fair  to  assume  that  his  pockets  must  be  unusually  capacious, 
but  that  they  should  be  large  enough  to  carry  Mr.  Ganz  from  Buda- 
Pest  to  London  is  something  extraordinary.  In  the  meantime, 
another  despatch  from  London  announces  that  the  deadlock  be- 
tween the  Metropolitan  Underground  and  the  District  roads  is  not 
due  to  differences  between  Mr.  Yerkes  and  the  English  owners 
of  the  Metropolitan  Railroad,  but  the  contest  is  between  two  Ameri- 
cans for  the  control  of  either  or  both  of  the  roads.  George  West- 
inghouse,  although  not  known  to  be  personally  a  large  stockholder 
of  the  Metropolitan  Railroad,  is  said  to  have  in  a  marked  degree  the 
confidence  of  the  managers,  and  to  have  suggested  schemes  for  the 
equipment  and  enlargement  of  the  road,  which  have  appealed  to 
them  far  more  than  the  plan  of  Mr.  Yerkes. 

Trolleys  and  Trees 

A  year  or  two  ago  a  fearful  howl  went  up  in  New  Haven,  Conn., 
that  the  trolleys  were  killing  the  trees,  and  that  the  stray  currents 
from  guard  and  cross  wires  and  underground  returns  were  ruin- 
ing forever  the  grand  old  elms  that  are  associated  with  the  name 
and  fame  of  Yale.  As  we  suspected  and  said,  it  is  all  poppycock, 
and  the  results  of  a  long  and  careful  scientific  investigation  prove 
that  electricity,  in  the  Gilbertian  phrase,  "has  nothing  to  do  with 
the  case."  This  may  be  a  pointer  for  other  communities,  like  Merid- 
ian, Miss.,  where  the  electrical  companies  have  been  made  a 
target  for  similar  charges.  In  New  Haven  it  is  not  trolleys  at  all, 
hut  plain,  common  or  garden  sparrows.    W.  E.  Britton,  the  State 
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entomologist,  has  just  issued  a  bulletin  on  the  subject  telling  how 
to  deal  with  the  beetles,  caterpillars  and  other  insects  that  do  the 
damage,  but  so  long  as  the  sparrow  is  allowed  to  drive  away  the 
wrens,  bluebirds,  martens  and  yellow  birds  that  once  kept  these 
insects  down  by  feeding  on  them,  we  don't  see  how  any  other 
cure  can  be  very  effectual.  We  are  sorry  to  learn  that  the  grand 
old  trees  are  shedding  their  leaves  in  July  and  August,  but  now 
that  instead  of  complaining  about  electricity  the  people  know 
what  the  real  trouble  is,  they  do  not  need  sympathy.  As  a  matter 
of  fact,  in  view  of  what  has  been  done  with  electricity  as  a  stimulus 
to  plant  life,  we  should  like  to  hold  a  brief  for  the  contention  that 
but  for  electricity  as  a  tonic — if  they  really  got  any — the  trees 
would  long  ago  have  been  in  the  condition  of  the  proverbial  coffin 
nail. 

The  Trolley  and  the  Cominerclal  Traveler 

The  possibilities  provided  by  the  numerous  interconnecting 
trolley  systems  in  different  sections  of  the  country  for  making 
pleasure  trips  have  frequently  been  extolled  by  those  tourists 
who,  tired  of  traveling  by  steam  trains,  have  preferred  the  shaded 
highways  traveled  by  the  electrics.  There  is  much  to  say  in  favor 
of  this  kind  of  touring,  and  those  who  have  tried  it,  and  their  num- 
ber among  the  public  is  constantly  growing,  are  most  enthusiastic 
in  its  favor.  The  passenger  sees  the  main  streets  of  the  cities 
through  which  he  passes,  its  monuments,  parks,  churches,  pub- 
lic buildings  and  residences,  instead  of  passing  through  back 
yards  and  underneath  streets,  as  he  would  if  he  traveled  by  the 
steam  roads.  In  this  way  he  revives  the  former  pleasures  of  the 
post  coaching,  and  when  he  arrives  at  his  journey's  end,  knows 
something  about  the  country  through  which  he  has  traveled. 
There  is  one  feature  of  this  method  of  touring,  however,  which  has 
never  been  referred  to,  to  any  extent,  so  far  as  we  are  aware,  in 
the  technical  papers,  and  that  is  the  possibilities  and  advantages 
which  it  offers  to  the  commercial  traveler  in  making  his  visits. 
This  is  what  one  of  them  said  recently  in  regard  to  the  Ohio 
interurban  lines,  as  reported  in  one  of  our  exchanges: 

In  the  matter  of  the  trolley  system  of  transportation,  the  newspaper  fra- 
ternity seems  to  be  unmindful  of  the  immense  benefit  it  is  to  the  traveling 
salesmen  who  can  carry  their  samples  in  a  grip.  Let  me  give  you  a  sample 
of  my  experience.  In  May  last  a  friend  of  mine  in  New  York  City  wanted 
Northern  Ohio  drummed,  and  engaged  me  to  do  the  drumming.  I  found 
that  section  "chuck  full"  of  trolley  car  lines.  I  was  at  the  work  just  forty- 
eight  working  days,  moved  over  1300  miles,  and  700  of  the  miles  I  used  the 
trolley.  I  interviewed  184  people,  sold  to  168  of  them.  It  would  have  taken 
at  least  three  months  to  have  done  the  same  work  had  I  been  compelled  to 
rely  upon  the  steam  railroads  for  transportation.  A  detail  of  one  day's  ex- 
perience will  tell  of  all  the  days. 

I  stayed  over  a  Sunday  at  Youngstown.  Had  five  people  to  see  there. 
Saw  them  on  Monday.  At  10.30  o'clock  a.  m.  boarded  a  trolley  car  and 
went  to  Girard.  Had  one  to  see  there.  At  12  o'clock  noon  was  on  my  way 
to  Niles.  Had  three  to  see  there.  Saw  them,  and  had  dinner.  At  2  p.  m. 
was  on  my  way  back  to  and  through  Youngstown  to  Lowellville.  Had  one 
to  see  there;  saw  him,  and  was  back  at  Youngstown  a  little  before  6  o'clock. 
I  had  moved  close  on  to  40  miles  and  at  a  cost  of  60  cents,  and  sold  to  the  ten 
I  had  called  upon.  At  night,  curiosity  prompted  me  to  see  what  time  I 
could  have  made  had  I  been  compelled  to  use  the  steam  road.  It  would 
have  taken  until  Tuesday  night,  a  little  after  8  o'clock,  and  would  have 
cost  $1.54.    These  are  the  figures: 

Cost,  transportation,  steam  roads   $1.54 

Breakfast,  dinner  and  supper,  Tuesday   1.50 

$3.04  ^ 

Cost  by  trolley   60 

Saved    $2.44 

And  one  day's  time. 

This  is  a  sample  of  the  benefits  the  trolley  is  to  1he  commercial  tourist. 

The  Jamestown  Labor  Theory 

The  curious  situation  that  has  been  developing  for  some  months 
past  at  Jamestown,  N.  Y.,  is  one  that  furnishes  much  food  for 
thought,  as  to  what  men  can  expect,  even  if  governed  by  right  pur- 
pose, when  they  allow  their  acts  to  threaten  the  welfare  of  the 
entire  community,  part  of  which  at  least  may  be  supposed  to  sympa- 
thize with  them.  There  was  a  time  when  Jamestown,  busy  and 
growing,  was  a  tolerably  comfortable  place  to  live  in,  but  latterly 
the  point  has  been  reached  when  it  becomes  doubtful  whether  the 
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new  unions  there  may  not  kill  her  trade  and  prosperity  just  as 
those  of  England  have  been  ready  to  sacrifice  the  greatness  of  that 
country.  Without  going  into  the  history  of  the  disaster  caused  by 
other  unions  and  strikes,  it  may  be  noted  that  last  May  a  local 
barber  organized  a  street-railway  union.  Some  time  later,  when 
three  men  were  discharged,  one  for  being  drunk,  one  for  rudeness 
to  passengers,  and  one  for  sheer  incompetence,  the  strike,  of  course, 
was  immediately  on.  A  committee  of  local  business  men  command- 
ing the  respect  of  the  city  took  the  matter  in  hand,  and  after  a 
most  exhaustive  investigation,  this  Conciliation  Committee  found 
as  follows,  and  advised  the  men  to  go  to  work: 

The  published  rules  of  the  company  are  presumptively  reasonable  rules;  the 
company  has  an  undoubted  right  to  demand,  as  a  condition  of  continued  em- 
ployment, that  the  employees  shall  conform  to  such  rules,  and  a  violation  of 
them  is  a  sufficient  justification  for  the  discharge  of  the  men,  and  it  can  not 
be  doubted  that  there  have  been  violations  of  these  rules  in  some  measure  by 
the  men  discharged. 

The  committee's  laudable  effort  failed,  and  the  scope  of  the 
grievances  has  since  been  enlarged  so  that  the  original  cause  of 
the  trouble  has  been  quite  forgotten.  But  judged  by  their  fellow- 
citizens,  the  company  had  evidently  done  no  wrong. 

Step  by  step  the  lawlessness  that  marks  the  attitude  of  extreme 
men  has  pervaded  the  situation,  as  it  always  does,  making  those 
of  us  who  like  to  see  labor  organized  wonder  why  it  is  that  the 
serious  and  thoughtful  members  can  thus  allow  themselves  to  be 
so  unworthily  dominated.  Shouting  "scab"  is  in  reality  a  form  of 
amusement ;  and  "spotting"  business  men  who  ride  on  the  cars 
might  be  treated  as  only  an  annoying  interference  with  personal 
liberty,  of  the  kind  one  sometimes  sees  in  politics ;  but  when  it 
comes  to  using  sticks  of  dynamite  and  bombs  in  order  to  injure 
tracks,  cars  and  passengers,  the  cause  of  labor  is  seriously  hurt, 
and  public  sympathy,  if  it  exist,  is  weaned.  That  is  what  has  hap- 
pened in  Jamestown,  and  the  last  step  of  the  labor  leaders  is  of  such 
a  portentously  foolish  nature  that  it  would  seem  impossible  for  any 
self-respecting  human  being  to  approve  it,  whatever  his  occupation 
or  status  in  society.  The  League  of  American  Municipalities  is  to 
have  its  convention  in  Jamestown  this  week,  and  the  citizens  had 
generously  raised  a  fund  of  $2,000  or  more  for  its  entertainment. 
Thereupon  the  street-car  men  on  strike  sent  out  notices  requesting 
members  of  the  League  to  stay  away  until  the  street  railway  com- 
pany did  its  duty  to  its  employees.  Inquiries  began  to  come  in, 
furious  indignation  was  aroused  among  the  citizens,  and  the  street- 
car union  denied  its  action,  but  the  evidence  was  too  much.  The 
result  is  that  the  Mayor  of  the  city  has  had  to  issue  a  proclamation 
denouncing  this  action  and  setting  forth  the  story  of  the  strike,  as 
well  as  the  decision  of  the  Conciliation  Committee  against  it.  More- 
over, the  proclamation  says  :  "The  Central  Labor  Council  of  James- 
town does  not  approve  of  the  action.  It  recognizes  that  the  interests 
of  Jamestown  are  superior  to  those  of  individuals,  and  it  joins 
with  the  city  as  a  whole  in  guaranteeing  a  welcome  to  all  who  may 
come  to  the  convention."  In  addition  to  this,  the  Central  Labor 
Llnion,  at  its  meeting  on  Aug.  14,  denounced  the  whole  attempt  of 
the  men  to  boycott  their  own  city.  Indeed,  a  more  dastardly  and 
preposterous  piece  of  narrow-mindedness  it  would  be  hard  to 
imagine.  If  we  look  at  the  money  side  alone,  allowing  that  the 
convention  sat  three  days  and  there  were  500  people  in  attendance, 
the  outside  money  brought  to,  and  spent,  in  the  city  would  probably 
exceed  $5,000.  Yet  for  their  own  purposes  solely,  these  men  would 
have  debarred  their  fellow-citizens  from  that  income  and  the  social 
intercourse,  etc.,  that  the  convention  promises.  We  have  puzzled 
ourselves  not  a  little  to  see  just  what  the  strikers  expected  to  make 
out  of  such  a  "strike,"  but  we  must  give  it  up  as  hopeless.  They 
have  certainly  judged  themselves,  and  the  whole  people  of  James- 
town will  do  the  rest. 

Since  the  above  was  written  a  special  telegram  in  the  newspapers 
of  Aug.  19,  from  Jamestown,  says: 

"An  attempt  was  made  to  destroy  the  Coleron  Theater  at  two 
o'clock  this  morning.  The  theater  belongs  to  the  Jamestown 
Street  Railway  Company,  on  which  a  strike  is  in  progress,  and  on 
which  different  efforts  have  been  made  of  late  to  blow  up  cars 
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with  dynamite.  A  large  can  of  oil  and  waste  was  placed  on  the 
rafters  under  the  theater,  which  extends  out  over  Chautauqua 
Lake,  and  ignited.  The  flames  were  discovered  before  the  oil-can 
burst  and  its  contents  escaped,  else  the  burning  oil  flowing  in  the 
water  would  have  made  it  impossible  to  extinguish  the  flames." 

This  is  evidently  in  keeping  with  all  that  has  gone  before,  and 
stamps  the  perpetrators  of  such  deeds  not  as  men  indignant  at  any 
real  grievance,  but  criminals,  who  do  not  stop  short  at  fire  and 
murder.  There  must  be  an  end  to  such  practices  in  Jamestown,  it 
is  felt  locally,  or  soon  there  will  be  no  Jamestown  left. 

Street  Railway  Travel  in  New  York 

The  records  of  street  railway  travel  in  New  York  show  some 
curious  ebbs  and  flows,  but,  taken  as  a  whole,  illustrate  one  funda- 
mental truth,  which  stands  out  so  clearly  that  it  is  impossible  not 
to  recognize  it  in  any  consideration  of  the  annual  reports  of  the 
different  transportation  companies.  This  fact  is  that  the  street 
travel  in  New  York  will  respond  rapidly  to  any  improvements  made 
in  transportation  methods,  and  that  the  annual  increase  in  demands 
for  transportation  is  so  large  that  it  will  practically  keep  pace  with 
all  improvements  as  rapidly  as  they  may  be  made.  Thus,  if  we 
glance  at  the  traffic  reports  of  the  main  transportation  lines  in 
New  York  City  for  the  past  ten  years,  we  will  see  that  a  decade 
ago  the  Manhattan  Railway  Company  was  carrying  by  far  a  larger 
number  of  passengers  than  either  what  now  constitutes  the  Metro- 
politan Street  Railway  system  proper  or  what  may  be  termed  the 
Third  Avenue  Railroad  system,  although  all  of  the  Third  Avenue 
system  is  now  controlled  by  the  Metropolitan  Company.  At  that 
time  the  Manhattan  gross  receipts  were  increasing  at  the  rate  of 
about  a  half  million  dollars  yearly,  and  reached  their  culmination 
in  1893,  when  221,407,000  passengers  were  carried.  During  the 
next  two  years,  however,  they  fell  off  at  the  rate  of  about  $900,000 
per  annum,  caused,  undoubtedly,  by  the  adoption  of  improved 
motive  power  on  the  surface  roads,  i.  e.,  the  cable  on  the  Broadway 
and  Third  Avenue  lines.  This  decrease  was  continued  during 
practically  all  of  the  four  years  following  1895,  but  with  the  dif- 
ference that  it  was  no  way  near  so  great  annually  as  in  the  two 
previous  reports.  In  1898  there  was,  it  is  true,  a  slight  increase, 
but  the  general  drooping  tendency  was  accentuated  by  the  greater 
drop  in  1899,  making  the  annual  decrease  for  the  four  years  aver- 
age $150,000.  On  the  other  hand,  during  this  general  adoption  of 
electricity  on  the  longitudinal  surface  lines  of  the  city,  the  re- 
ceipts oh  these  lines  increased  rapidly ;  in  fact,  from  a  study  of  the 
total  gross  earnings  of  the  reports  of  the  surface  lines,  it  is  pos- 
sible to  tell  almost  exactly  by  years  the  number  of  lines  to  which 
the  electric  system  was  extended.  In  1900  a  change  occurred,  and 
in  this  year  the  increase  in  passengers  carried  by  the  Manhattan 
over  the  previous  year  was  6,600,000,  and  in  the  report  which  has 
just  been  issued,  and  which  is  published  elsewhere  in  this  issue,  the 
gross  receipts  are  $9,416,886,  or  an  increase  of  practically  the  same 
as  in  the  previous  year.  In  other  words,  while  the  company  has 
not  yet  put  in  operation  its  improved  motive  power,  the  demand 
for  transportation  in  New  York  City  has  so  far  filled  up  the  sur- 
face lines  that  passengers  are  again  employing  the  elevated,  and  it 
is  safe  to  say  that  the  ebb  point  in  the  Manhattan  situation  was 
reached  in  1899,  certainly  under  present  conditions  of  operation. 

Three  factors  remain  to  be  considered  as  having  an  important 
result  upon  the  future  gross  earnings  of  the  Manhattan  Company. 
The  first  is  the  equipment  of  the  lines  by  electricity,  which  will  un- 
doubtedly be  completed,  or  practically  so,  within  a  year.  The  sec- 
ond is  the  opening  of  the  rapid  transit  railway,  which  must  be 
ready  for  operation  about  1904,  and  the  third  is  the  expiration  of 
the  traffic  agreement  between  the  Manhattan  Railway  and  the 
Third  Avenue  system,  which  will  also  occur  in  1904.  It  is  safe  to 
say  that  so  far  as  surface  competition  is  concerned,  the  Manhattan 
Railway  has  seen  its  worst.  All  the  longitudinal  lines  on  Manhat- 
tan Island  are  now  already  equipped  with  mechanical  traction, 
with  the  exception  of  the  Seventh  Avenue,  the  Belt  Line,  and  First 
Avenue,  the  electrification  of  none  of  which  would  seriously  afTcct 
the  traffic  on  the  Manhattan  systeiu.  The  equipment  of  the  cross- 
town  lines  with  mechanical  traction  would  increase,  if  it  affected  at 


all,  the  traffic  of  the  elevated  railroad.  Its  own  electric  equipment 
must,  however,  have  a  most  beneficial  result,  and  while  we  hardly 
expect  that  this  will  cause  much,  if  any,  decrease  on  the  surface 
lines,  the  great  bulk  of  the  increase  in  traffic  between  1902  and  1904 
will  undoubtedly  fall  to  the  lot  of  the  Manhattan  Company,  and 
these  years  will  undoubtedly  see  the  most  rapid  increase  in  its 
gross  receipts  which  has  occurred  since  1887,  or  when  the  company 
adopted  S-cent  fares  for  all  hours  of  the  day. 

With  the  opening  of  the  rapid  transit  line,  there  will  have  to  be 
another  redistribution  of  traffic,  and  it  is  safe  to  say  that  in  this 
the  Manhattan  Railway  will  suffer  more  than  the  Metropolitan, 
though  neither  will  be  seriously  affected.  The  through  traffic,  by 
which  we  mean  that  above  Eighty-Sixth  Street,  along  the  route  of 
the  tunnel  to  the  lower  part  of  the  city,  will  undoubtedly  nearly  all 
go  to  the  tunnel,  and  this  will  have  to  be  subtracted  from  the  Man- 
hattan business.  The  tunnel  will  undoubtedly  also  take  a  large  part 
of  the  business  from  the  Grand  Central  Station  down  town,  and  this 
loss  will  have  to  be  borne  by  both  surface  and  elevated  lines.  Fortu- 
nately for  both  of  these  companies,  however,  the  rapid  transit  tunnel 
will  not  touch  two  of  the  most  important  sections  of  the  city  from 
a  traffic  standpoint,  /.  <?.,  the  immensely  populous  East  Side,  from 
Forty-Second  Street  north,  which  supplies  three  times  the  traffic  of 
the  corresponding  district  on  the  other  side  of  the  city,  and  the  re- 
tail shopping  district  on  Broadway  and  lower  Sixth  Avenue.  In 
other  words,  both  companies  will  yield  to  the  rapid  transit  the  busi- 
ness which  they  can  best  afford  to  do  without,  will  still  retain  the 
choicest  traffic  districts,  and  will  divide  between  them  all,  or  nearly 
all,  of  the  middle  haul  and  short-haul  business.  It  is  impossible  to 
tell  just  what  effect  this  redistribution  of  traffic  will  have  on  the 
gross  earnings  of  the  Manhattan  Company,  but  if  considerable,  we 
believe  that  it  will  be  only  temporarily,  and  that  a  few  years  will 
soon  make  up  the  difference.  In  no  case  do  we  believe  that  the  de- 
crease will  be  anywhere  near  as  serious  as  that  which  the  company 
experienced  between  1893  and  1895.  The  effect  of  the  opening  of 
the  rapid  transit  system  on  the  Metropolitan  Company  can  only,  in 
our  eyes,  be  advantageous.  It  will  not  only  allow  the  company  to 
do  practically  all  of  the  short  hauling  business,  but  it  will  also 
bring  a  great  many  people  to  the  upper  end  of  Manhattan  Island 
and  the  Bronx,  who  will  patronize  the  Metropolitan  cars  at  both 
ends  of  the  rapid  transit  line  to  carry  them  nearer  their  residences 
and  places  of  business. 

The  only  factor  which  yet  remains  to  be  considered  is  the  effect 
on  the  Manhattan  Company  of  the  possible  abrogation  of  the  traffic 
agreement  between  it  and  the  Third  Avenue  system,  by  which  trans- 
fers are  given  from  one  system  to  the  other  upon  payment  of  3 
cents  additional  fare.  The  extent  to  which  this  privilege  has  been 
exercised  by  the  public  is  not  generally  known,  as  the  Manhattan's 
annual  report,  as  filed  with  the  Board  of  Railroad  Commissioners, 
does  not  separate  the  receipts  from  transfers  from  the  receipts 
from  cash  passengers,  and  that  of  the  Third  Avenue  Company 
makes  no  difference  between  Manhattan  transfers  and  transfers  to 
its  own  system.  The  average  fare  paid  the  Manhattan  Company 
for  transportation,  however  (for  the  year  ending  June  30,  1900), 
was  4.954  cents.  If  the  "number  of  passengers  carried"  did  not  in- 
clude those  traveling  on  passes,  this  would  make  only  about  4^/2 
per  cent  used  transfers,  but  as  the  figures  of  passengers  carried  un- 
doubtedly do  include  a  considerable  number  on  passes,  the  propor- 
tion using  transfers  must  be  very  much  less.  The  small  number, 
then,  who  would  not  use  the  elevated  through  absence  of  the 
transfer  agreement,  would  undoubtedly  be  made  up  by  those  who 
would  pay  a  straight  5-cent  fare;  but  as  the  total  amount  of  this 
business  is  so  small,  the  abcjlition  of  the  system  would,  in  our 
opinion,  have  practically  no  effect  on  the  traffic  of  the  company. 

Broadly  speaking,  then,  the  increase  in  traffic  during  the  coming- 
year  will  be  largely  along  present  lines,  until  the  Manhattan  is 
electrically  equipped.  During  the  following  two  years  that  road 
may  be  expected  to  show  the  greatest  gain,  while,  after  the  open- 
ing of  the  rapid  transit,  both  will  have  a  larger  and  much  more 
profitable  patronage,  though  the  elevated  increase  may  be  slightly 
cliecked  for  a  short  time  by  competition  from  its  underground 
competitor. 
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Interufban  Railway  Between  Dallas  and  Fort  Worth 


A  few  particulars  of  the  proposed  high-speed  electric  railway  be- 
tween Dallas  and  Fort  Worth,  Tex.,  have  been  published  in  pre- 
vious issues  of  this  paper,  and  in  this  number,  through  the  courtesy 
of  E.  P.  Roberts  &  Company,  consulting  engineers  of  the  line,  plans 
are  given  of  the  machinery  which  it  is  proposed  to  install.  The 


Manufacturing  Company,  and  consist  of  two  6oo-kw  three-phase 
alternators,  and  two  250-kw  rotary  converters  in  the  power  house, 
and  the  necessary  step-up  transformers  to  raise  current  to  a  voltage 
of  151000  for  transmission  to  the  sub-stations. 

There  will  be  two  sub-stations,  one  at  Fort  Worth  and  one  at 
Cockerell  Summit,  about  6  miles  from  Dallas.  The  Fort  Worth 
sub-station  will  contain  two  400-kw  rotaries,  and  the  Cockerell 
Summit  station  two  300-kw  rotaries.  One  of  each  of  these  machines 
will  be  sufficient  to  operate  the  road  on  the  hourly  schedule,  leaving 
the  other  for  reserve.    The  capacity  of  the  plant  is  considerably  in 


project  is  being  carried  out  under  the  corporate  name  of  the  North- 
ern Texas  Traction  Company,  which  has  been  organized  under 
the  laws  of  Texas.  It  is  capitalized  at  $2,000,000,  and  has  a  bonded 
indebtedness  of  the  same  amount.  Only  $1,500,000  of  each,  how- 
ever, will  be  issued  at  present,  the  remainder  to  be  retained  in  the 
treasury  for  future  use  in  extending  and  improving  the  property. 

Cleveland  capital,  which  is  so  largely  interested  in  interurban 
projects  in  other  parts  of  the  country,  is  also  engaged  in  this  under- 
taking, and  most  of  the  officers  are  residents  of  that  city,  as  shown 
by  the  following  list:  George  T.  Bishop,  president;  John  Sherwin, 
first  vice-president ;  George  F.  McKay,  secretary  and  treasurer,  all 
of  Cleveland ;  F.  M.  Haines,  second  vice-president  and  general 
manager ;  C.  A.  Taylor,  assistant  secretary  and  treasurer,  both  of 
Fort  Worth,  Tex.  The  company  now  has  in  operation  22  miles 
of  electric  lines  in  the  city  of  Fort  Worth. 

Work  has  been  commenced  on  the  line  to  Dallas,  which  is  being 
built  on  a  private  right  of  way  with  favorable  franchises  in  towns 
along  the  route  and  in  Dallas,  where  it  reaches  the  center  of  the 
business  and  hotel  districts  on  its  own  tracks.  The  company  also 
hopes  to  create  a  considerable  pleasure  traffic  between  Fort  Worth 
and  "Cross  Timbers,"  where  a  large  pleasure  resort,  one  of  the 
most  extensive  in  the  South,  is  being  laid  out. 

The  system  of  power  distribution  adopted  is  three-phase  with 
rotary  sub-stations.  The  main  power  station  will  be  located  at 
Hanley,  10  miles  from  Fort  Worth,  and  will  contain  three  300-hp 
Stirling  water-tube  boilers,  arranged  for  burning  coal  or  oil,  and 
supplying  steam  to  two  Cooper-Corliss  cross-compound  condensing 
engines  of  900  hp  each,  running  at  100  r.  p.  m.  The  electric  equip- 
ment will  be  furnished  entire  by  the  Westinghouse  Electric  & 


ISOMETRIC  DRAWING  OF  STEAM  AND  EXHAUST  PIPES 

excess  of  what  would  be  required  to  operate  the  interurban  alone, 
as  it  is  intended  to  furnish  current  from  the  Fort  Worth  sub-station 
to  operate  the  city  cars  in  Fort  Worth. 

The  main  power  station  is  103  ft.  x  88  ft.  with  an  addition  of  a 
transformer  room  11  ft.  x  57  ft.  The  building  will  be  of  brick, 
with  steel  roof  trusses  and  composition  roof.  There  will  be  a 
traveling  crane  in  the  engine  room  for  handling  the  heavy  ma- 
chinery. The  car  house,  which  is  situated  near  the  power  house, 
has  storage  room  for  twelve  cars,  and  a  repair  and  machine  shop 
in  addition.  This  building  will  be  of  the  same  general  style  as  the 
power  house.  The  sub-stations  are  one-story  brick  buildings,  33  ft. 
X  37  ft.  In  addition  to  the  above  buildings,  there  is  an  office  build- 
ing next  to  the  main  track  at  the  power  house  grounds,  which  will 
contain  a  superintendent's  office,  waiting  room,  and  men's  room, 
and  a  large  sheltered  platform  for  the  benefit  of  excursionists  to 
the  park. 

For  the  operation  of  the  interurban  line  there  will  be  eight  pas- 
senger cars,  equipped  with  four  so-hp  motors  each,  two  of  which 
will  contain  baggage  compartments,  one  regular  baggage  car  with 
the  same  equipment  of  motors,  and  three  open  trail  cars.  The  cars 
are  being  built  by  the  Kuhlman  Car  Company,  of  Cleveland,  and  the 


August  24,  1901.] 


STREET  RAILWAY  JOURNAL. 


PLAN  AND  CROSS  SECTION  OF  PROPOSED  STATION 


LONGITUDINAL  SECTION  THROUGH  BOILER  ROOM 


August  24,  1901.] 


STREET  RAILWAY  JOURNAL. 


209 


trucks  by  the  McGuirc  Manufacturing  Company,  of  Chicago.  The 
motors  are  included  in  the  contract  of  the  Westinghouse  Company. 

The  air  brakes  will  be  supplied  by  the  Christensen  Engineering 
Company,  of  Milwaukee,  and  will  be  on  the  storage  system,  having 
a  compressor  in  the  power  house  and  large  storage  tanks  at  a  con- 
venient point  near  the  main  track,  where  cars  receive  a  charge  of 
air  in  their  storage  tanks  at  aj)ressure  of  about  300  lbs.  per  square 
inch.  This  pressure  is  then  reduced  for  use  in  the  brake  cylinders. 

The  overhead  construction  is  to  be  furnished  and  erected  by  the 
Electrical  Installation  Company,  of  Chicago,  111.,  and  will  be  of 
heavy  and  substantial  construction.  Three  No.  2  wires  will  carry 
the  high-tension  current  of  the  Cockerell  Summit  sub-station,  a 
distance  of  about  19  miles,  and  three  No.  6  wires  will  carry  the 
current  to  the  Fort  Worth  sub-station,  a  distance  of  5'/2  miles. 
One  direct-current  feeder  will  run  the  entire  length  of  the  line, 
and  will  be  supplemented  by  another  feeder  from  Cockerell  Sum- 


Roofless  Summer  Car  in  St.  Louis 


The  demand  for  special  cars  for  summer  service  has  induced  the 
managers  of  the  St.  Louis  Transit  Company  to  put  in  service  the 
novel  car  illustrated  herewith.  This  car,  which  has  no  roof,  will 
comfortably  seat  128  passengers,  and  is,  of  course,  built  especially 
for  hot-weather  service.  It  has  been  named  "Moonlight,"  and  it 
will  run  between  the  junction  of  Delmar  and  De  Baliviere  Avenues 
and  Creve  Coeur  Lake  every  evening  the  rest  of  the  summer,  ex- 
cept when  rain  threatens. 

The  "Moonlight"  is  built  much  on  the  lines  of  the  ordinary 
summer  car,  except  that  no  part  of  it  comes  between  the  pas- 
sengers and  the  sky.  And  there  are  no  lights  in  view  from  the 
seats,  unless  one  wishes  to  turn  round  and  gaze  into  a  cluster  of 
incandescent  lamps  placed  in  front  of  a  large  reflector.    This  is 


MOONLIGHT  EXCURSION  CAR  IN  ST.  LOUIS 


mit  sub-station  toward  Dallas.  The  trolley  consists  of  two  No. 
coo  Fig.  8  wires  ;  the  feeder  and  high-tension  wire  will  be  aluminum, 
and  the  trolley  wire  hard  drawn  copper. 

E.  P.  Roberts  &  Company  are  the  engineers  for  the  electrical  and 
mechanical  equipment  and  buildings.    Engravings  showing  the  plan 
of  the  station  and  layout  of  the  piping  are  presented  herewith. 


A  magnificent  royal  car — probably  the  first  in  the  wurld  built  for 
royalty — is  now  under  construction  by  the  Ottawa  Electric  Rail- 
way. The  company  is  not  sparing  expense  to  make  it  one  of  the 
best  electric  cars  that  has  ever  run  on  any  track.  It  is  to  be 
finished  in  a  most  elaborate  manner,  and  on  the  front  will  be 
painted  the  name  of  the  car,  "The  Duchess  of  Cornwall,"  and  on 
cither  side  will  be  carved  the  royal  coat  of  arms.  The  car  is  to 
he  finished  in  the  royal  colors,  and  on  the  inside,  besides  the 
fancy  brass  work  and  plate  mirrors,  will  be  a  number  of  wicker 
and  upholstered  chairs.  The  car  will  carry  the  royal  party  to 
Britannia,  where  the  Ottawa  lumbermen  will  have  a  timber  crib, 
which  will  be  boarded  for  a  trip  through  the  Deschenes  rapids  and 
down  the  timber  slides  at  Chaudiere  Falls.  The  design  of  the  car 
has  been  approved  by  Lord  Minto  and  Sir  Wilfrid  Laurier. 
 ^>  

A.  J.  Purinton,  general  manager  and  treasurer  of  the  Springfield 
&  Eastern  Street  Railway  Company,  of  Palmer,  Mass.,  calls  at- 
tention to  certain  errors  in  the  route  of  that  railway,  published 
in  the  last  issue  of  this  paper.  He  writes  that  the  line  between 
Palmer  and  Warren  has  not  been  built,  and  at  present  the  com- 
])any  has  no  intention  of  building  this  line.  Lie  also  states  that 
the  line  to  Ludlow  does  not  pass  through  Three  Rivers,  as  in- 
dicated in  the  map,  but  goes  west  directly  from  Palmer.  This  alters 
the  route  consideralily,  and  attention  is  called  to  it,  as  it  makes 
quite  a  difference  to  those  who  might  undertake  to  make  a  trolley 
trip  from  Sjjringfield  lo  Boston. 


placed  on  the  slender  structure  in  the  rear,  which  supports  the 
trolley.  The  Transit  Company  officials  say  riding  on  this  car  will 
be  like  traveling  over  a  steel  track  in  a  huge  automobile. 

Electric  bells  to  signal  the  conductor  are  provided  just  as  with 
ordinary  cars.  The  cords  by  which  the  conductor  registers  fares 
run  along  beside  the  footboard.  The  cars  will  be  run  on  a  regular 
schedule,  and  the  usual  fare  will  be  charged.  If  the  car  proves 
as  popular  as  the  Transit  Company  officials  expect,  several  others 
will  be  built  for  service  in  the  city. 



Freight  Haulage  in  Ohio 


Milk  and  cream  form  a  most  important  item  in  the  freight 
carried  on  interurban  roads  radiating  from  Cleveland.  It  is  figured 
that  in  the  neighborhood  of  10,000  gallons  of  this  commodity  are 
brought  into  Cleveland  daily  by  the  various  lines.  The  Northern 
Ohio  Traction  Company  alone  averages  over  2500  gallons  daily, 
special  cars  being  used  for  the  purpose.  On  the  return  trips  sev- 
eral hundred  gallons  are  carried  to  Akron.  The  Cleveland  & 
Eastern  Railway  handles  about  3000  gallons  of  milk  daily.  The 
milk  question  has  proved  a  perplexing  proposition  to  the  city 
authorities.  The  interurban  companies  have  been  in  the  habit  of 
unloading  cans  at  various  points  inside  the  city,  frequently  de- 
laying city  cars  for  ten  or  fifteen  minutes.  The  authorities  under- 
took to  force  the  companies  to  unload  all  cars  at  their  downtown 
stations,  but  this  far  they  have  been  unsuccessful  It  is  claimed  that 
the  State  has  acknowledged  the  right  of  interurban  roads  to  carry 
freight,  and  there  is  no  restriction  or  provision  as  to  the  manner 
of  unloading,  hence  the  companies  claim  they  can  unload  freight 
at  any  point,  the  same  as  passengers. 
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Central  New  York  Trolley  Scheme 


The  plans  of"  the  gigantic  scheme  of  the  Cleveland  capitalists, 
who  recently  purchased  the  trolley  and  other  street  surface  rail- 
roads in  Central  New  York,  are  now  developing,  and  have  reached 
a  point  where  some  understanding  of  them  is  possible  to  the  out- 
sider. The  "Cleveland  syndicate,"  so-called,  which  is  composed 
mainly  of  Horace  E.  Andrews  and  John  J.  Stanley,  of  Cleveland, 
Ohio;  Robert  E.  Drake  and  Paul  T.  Brady,  of  Syracuse,  and  L. 
Allen,  of  Oneida,  first  bought  up  the  roads  and  franchises  in  Utica. 
Then  one  by  one  the  roads  in  the  vicinity  have  been  picked  up, 
and  mile  by  mile  the  extensions  have  been  mapped  out,  until  now 
it  is  a  certainty  that  there  will  be  a  trunk  line  from  Oneida  to  Little 
Falls,  with  branch  lines  to  Clinton,  Rome  and  possibly  to  Sylvan 
Beach.  This  will  be  a  straightaway  course  of  about  50  miles,  or  a 
total  trackage  of  something  like  100  miles.  The  towns  and  village 
west  of  Utica  that  will  be  brought  into  communication  with  that 
city  that  are  now  reached  by  trolley,  are :  Rome,  Oneida,  Vernon, 
Kirkland,  Clark's  Mills,  Westmoreland  and  Clinton.  The  towns 
and  villages  on  the  east  that  will  be  accommodated  in  the  same  way 
are :  Frankfort,  Ilion,  Herkimer,  Mohawk,  Jacksonburgh,  Fort 
Herkimer  and  Little  Falls.  The  villages  of  Deerfield,  Yorkville, 
New  York  Mills,  Whitesboro,  Oriskany  and  New  Hartford  are 
now  connected  with  Utica  by  trolley.  Next  year  the  company 
proposes,  and  has  some  franchises  already  for,  another  branch, 
which  will  be  constructed  southward  from  Utica,  through  the  San- 
quoit  Valley.  This  proposed  branch  will  reach  the  towns  of  Wash- 
ington Mills,  Chadwicks,  Clayville,  Sanquoit  and  Cassville.  This 
makes  a  total  of  twenty-six  thriving  villages  that  will  be  brought 
into  close  communication  with  Utica,  the  richest  city  in  Central  New 
York.   The  towns  to  be  connected  are  all  thriving. 

The  syndicate  now  owns  and  operates  the  following  roads :  The 
Utica  Belt  Line  Street  Railway,  the  Utica  &  Suburban  Railway,  the 
Utica  &  Deerfield  Street  Railroad,  the  Utica  &  Mohawk  Street 
Railway,  the  Herkimer,  Mohawk,  Ilion  &  Frankfort  Street  Rail- 
road, and  the  Oneida  Street  Railway. 

It  is  the  above  lines  that  are  to  be  extended.  At  the  present  time 
surveyors  are  at  work  on  the  different  routes  selected,  while  in 
other  cases  work  on  the  extensions  has  been  started.  The  company 
has  promised  to  have  the  extension  from  New  Hartford  to  Clinton 
completed  before  snow  flies,  and  the  same  promise  has  been  made 
for  the  extension  from  Utica  to  Frankfort  and  from  Oriskany  to 
Rome.  Of  these  the  extension  to  Frankfort  is  most  complete. 
When  this  is  finished  the  company  will  have  a  straightaway  course 
from  Oriskany  to  Herkimer,  a  distance  of  22  miles.  All  the  roads 
bought  up,  with  the  exception  of  the  Deerfield  road  and  the  Oneida 
road,  are  operated  by  electric  power.  The  other  roads  are  horse 
car  lines,  but  plans  are  under  way  to  install  electricity  for  these 
branches. 

Another  extension  talked  of,  although  nothing  has  been  done  as 
yet,  is  a  line  running  from  Utica,  on  the  north,  to  Trenton  Falls, 
some  20  miles  distant.  The  line,  if  constructed,  would  touch  three 
or  four  more  villages.  In  all  probability  the  Oneida  road  will  be 
extended  to  Sylvan  Beach,  a  popular  resort  on  the  shores  of  Oneida 
Lake.  The  beach  is  only  7  miles  from  the  terminal  of  the  Oneida 
line.   Half  a  dozen  more  villages  would  be  connected  by  this  route. 

The  important  feature  about  the  street  railroad  plan  is  the  great 
east  and  west  route,  paralleling  the  New  York  Central  and  West 
Shore  railroads  for  over  30  miles,  part  of  a  system  that,  it  is  said, 
will  reach  from  Albany  to  Buffalo.  None  of  the  gentlemen  inter- 
ested will  say  anything  about  this  plan  if  it  exists. 

The  main  line  is  being  constructed  with  as  much  care  as  though 
it  were  for  a  steam  road.  On  the  extensions  now  being  built,  from 
the  different  villages,  the  route  leaves  the  highway  and  takes  im- 
mediately to  the  fields.  A  right  of  way  has  been  purchased  through- 
the  farms  100  ft.  wide.  On  this  the  roadbed  is  graded  for  a  double 
track.  Grades  are  kept  low,  with  as  much  care  as  they  would  be 
for  any  railroad.  The  bridges  are  to  be  of  regular  railroad  con- 
struction and  the  culverts  are  of  concrete.  Heavy  ties  are  to  be 
used,  and  the  rails  now  being  delivered  weigh  90  lbs.  to  the  yard. 

No  effort,  as  far  as  known,  has  been  made  by  the  controlling 
syndicate  to  buy  up  the  street  railroad,  now  being  operated  in  the 
city  of  Rome  by  air  power.  The  Cleveland  people  will,  however, 
enter  the  city,  and  franchises  permitting  this  have  already  been 
signed  by  the  Rome  authorities.  It  will  depend  upon  the  attitude 
of  the  city  of  Rome  as  to  whether  the  .system  will  be  extended 
to  its  streets  in  general.  The  company  has  made  application  to  ex- 
tend its  lines  through  the  streets  of  Little  Falls. 

The  company  recently  entered  into  a  nine-year  contract  with  the 
Trenton  Falls  Power  Company,  to  furnish  power  for  operating  its 
cars.  Three  different  supply  stations  will  be  built.  The  company 
also  has  a  larger  power  house  in  Utica,  but  the  Trenton  Falls 
power,  when  it  is  installed,  will  be  used  as  far  as  possible. 

A  number  of  Utica  investors  have  subscribed  for  stock,  which 


amounts  to  $100,000.  The  Uticans  are:  Walter  N.  Kernan, 
Nicholas  E.  Kernan,  Charles  B.  Rogers,  William  E.  Lewis,  N. 
Pierrepont  White  and  others. 

The  company  has  not  yet  been  incorporated  or  named.  So  far 
the  purchases  have  been  made  by  individuals,  and  the  companies 
bought  up  have  retained  their  corporate  names.  A  new  company 
will  be  formed  soon,  and  attorneys  are  now  at  work  preparing  the 
papers.  The  new  company  will  be  capitalized  at  $3,500,000.  A  com- 
prehensive name  will  be  given  the  company,  and  the  general  hcad- 
(juartcrs  will  be  in  Utica. 


The  Coming  Convention  of  the  New  York  State  Street 
Railway  Association 

The  programme  of  the  next  annual  convention  of  the  New  York 
State  Street  Railway  Association,  which  will  be  held  at  Rochester 
on  Tuesday  and  Wednesday,  Sept.  lo-ii,  has  just  been  announced 
by  its  president,  G.  Tracy  Rogers,  of  Binghamton. 

The  first  day  will  be  given  up  entirely  to  the  business  meeting, 
followed  in  the  evening  by  the  usual  banquet,  which  will  probably 
be  held  at  Ontario  Beach.  A  portion  of  the  second  day  will  be  oc- 
cupied by  a  business  meeting,  followed  by  an  excellent  programme 
of  entertainment,  arranged  by  T.  J.  NichoU  and  the  local  com- 
mittee. 

The  papers  will  be  short  and  from  topics  selected  from  the  list 
printed  below.  A  number  of  these  topics  have  already  been 
assigned,  and  excellent  papers  may  be  expected: 

The  Third  Rail. 

Storage  Battery. 

Care  of  Dynamos. 

Indemnity  Insurance. 

Municipal  Ownership. 

Street  Railway  Taxation. 

Track  Bonding. 

The  Repair  Shop. 

Car  Mileage  Record. 

Rotary  Transformers. 

The  Modern  Power  House. 

Loss  of  Current  in  Return. 

Electrically  Welded  Joints. 

Street  Railroads  vs.  State. 

General  Track  Construction. 

"Receipts  from  Other  Sources." 

Power  Brakes  for  Electric  Cars. 

Employees'  Benefit  Associations. 

Transfers — Their  Use  and  Abuse. 

Points  on  Overhead  Construction. 

Street  Railways  vs.  Automobiles. 

Long-Distance  Power  Transmission. 

Low  Joints — How  to  Prevent  Them. 

The  Care  and  Maintenance  of  Fenders. 

Three-Phase  Power  Transmission. 

Suggestions  on  Financial  Organization. 

The  Relation  of  Manager  and  Employee. 

Reading  and  Club  Rooms  for  Employees. 

Care  and  Inspection  of  Wheels  and  Axles. 

Signal  Systems  for  Single-Track  Roads. 

Maintenance  and  Repair  of  jZar  Bodies. 

Pleasure  Resorts  as  Traffic  Stimulators. 

Suggestions  for  Report  Blanks  and  Forms. 

Why  Rates  of  Fare  Should  Not  Be  Reduced. 

The  Selection  and  Management  of  Employees. 

Amusements  and  Special  Attractions  for  Parks. 

Care  and  Inspection  of  Motors  and  Equipment. 

Effect  of  Interurban  Service  on  Small  Towns. 

The  Power  Station,  from  an  Economical  Standpoint. 

How  Can  We  Increase  the  Efficiency  of  Employees? 

Economical  Maintenance  of  Boiler  Room. 

Best  Method  of  Treating  Accidents  and  Complaints. 

The  Best  Method  for  the  Prevention  of  Accidents. 

The  Relations  of  Municipalities  vs.  Street  Railroads. 

Hints  on  Making  Small  Electric  Railroads  Profitable. 

Compressed  and  Liquid  Air  for  Street  Car  Operation. 

Store-Room  Accounting  and  the  Distribution  of  Supplies. 

Mail,  Freight  and  Express  Service  on  Electric  Railways. 

How  Can  We  Enlarge  the  Field  and  Scope  of  the  Association? 

Practical  Experience  with  Double-Deck  and  Convertible  Cars. 

The  Use  of  the  Booster  in  Connection  with  Electric  Railway 
Circuits. 

Removal  of  Snow  and  Ice — The  Most  Economical  and  Efficient 
Methods. 

Single  and  Double  Trucks — Their  Relative  Advantages  and  Dis- 
advantages. 
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Operating  Electric  Light  Plants  in  Conjunction  with  Street  Rail- 
ways in  Smaller  Cities. 

In  addition  to  the  papers  mentioned  and  in  accordance  with  the 
following  resolution:  "Resolved,  That  the  topic  'How  to  Increase 
the  Efficiency  of  Employees'  be  separated  under  different  heads, 
to  be  suggested  by  H.  H.  Vreeland,  and  that  he  allot  to  the  various 
street  railway  companies  throughout  the  State  the  various  sub- 
topics suggested,  and  that  representatives  of  the  respective  roads 
prepare  to  discuss  the  same  at  the  next  annual  meeting" — the  fol- 
lowing assignment  to  make  ten-minute  addresses  upon  this  subject 
under  the  following  sub-divisions  has  been  made  by  Mr.  Vreeland 
(for  the  purpose  of  opening  discussion)  : 

"Discipline" — E.  G.  Connette,  general  manager  Syracuse  Rapid 
Transit  Company. 

"Benefit  of  Benefit  Associations" — Oren  Root,  assistant  general 
manager  Metropolitan  Street  Railway  Company,  New  York. 

"The  Proper  Selection  and  Training  of  Employees" — J.  P.  E. 
Clark,  general  manager  Binghamton  Railroad  Company. 

Besides  the  business  to  be  transacted,  the  reading  and  discussion 
of  the  papers  and  the  entertainments,  the  association  will  arrange 
for  an  exhibit  of  street  railway  apparatus,  as  mentioned  below. 
In  addition,  a  cordial  invitation  has  been  extended  to  all  manu- 
facturers of  street  railway  apparatus,  whether  they  exhibit  or  not, 
to  be  present  at  the  convention  and  participate  in  the  excursions, 
banquet  and  other  features.  Upward  of  600  invitations  have  been 
sent  to  supply  houses,  asking  them  to  send  representatives  and  make 
exhibits.  From  the  responses  received  thus  far,  it  is  believed  a 
large  number  of  supply  men  will  be  present.  The  association 
wishes  it  thoroughly  understood,  however,  by  those  who  may  not 
have  received  a  personal  invitation,  that  every  person  interested  in 
the  street  railway  industry,  whether  as  an  operator,  manufacturer 
or  investor,  is  welcome. 

This  invitation,  of  course,  applies  to  street  railway  officials  in 
States  outside  of  New  York,  if  they  find  it  convenient  to  attend. 
The  meetings  of  the  New  York  association  have  always  attracted  a 
certain  number  of  managers  from  neighboring  States,  who  have 
added  very  much  to  the  pleasure  of  the  meetings  and  value  of  the 
discussions,  and  it  is  hoped  that  this  year  the  number  of  such 
visitors  will  be  largely  in  excess  of  that  in  previous  years. 



Exhibits  at  the  New  York  State  Gjnvention 


The  New  York  State  Street  Railway  Association  will  hold  its 
annual  meeting  in  Rochester  on  Tuesday  and  Wednesday,  Sept. 
10  and  II,  1901.  It  is  expected  that  this  meeting  will  be  very 
largely  attended,  and,  to  add  to  the  interest  of  the  occasion,  the 
local  committee  has  made  arrangements  for  the  accommodation 
of  exhibits.  Fitzhugh  Hall,  which  is  but  a  few  steps  from  the 
Powers  Hotel  and  the  center  of  the  city,  has  been  secured  for  this 
purpose,  and  the  business  meetings  will  also  be  held  there.  This 
hall  affords  about  500  sq.  ft.  for  exhibits.  There  will  be  no  charge 
for  space,  which  will  be  allotted  in  the  order  that  applications  are 
received,  and  in  the  hope  of  pleasing  everybody. 

All  manufacturers  intending  to  exhibit  are  requested  to  notify 
promptly  the  chairman  of  the  exhibit  committee,  F.  D.  Russell, 
Postoffice  Box  1000,  Rochester,  N.  Y.,  (i)  what  he  will  show,  and 
(2)  how  much  space  will  be  required.  Exhibits  should  be  in 
place  complete  by  Monday  night,  Sept.  9,  and  should  be  removed 
on  Thursday,  Sept.  12. 

The  committee  would  like  to  be  advised  soon  as  to  intending 
exhibits,  as  the  space  is  limited  and  the  time  is  short. 

 *^  

St.  Louis  Quarterly  Reports. 


In  April,  May  and  June  of  this  year  the  street  railway  com- 
panies of  St.  Louis  carried  34,216,370  passengers  in  1,335,134  trips. 
Last  year,  in  the  same  time,  19,902,994  passengers  were  carried  in 
S09,49SH  trips.  The  St.  Louis  Transit  Company  conveyed  30,210,- 
677  passengers  during  the  second  quarter  of  this  year  in  1,262,436 
trips.  Last  year  the  company  accommodated  14,723,621  passengers 
in  447,049  trips.  The  second  quarter  of  this  year  shows  an  in- 
crease in  patronage  of  15,487,056  in  815,387  more  trips.  In  the 
same  months  last  year  the  St.  Louis  &  Suburban  Railway  Company 
carried  5,179,373  passengers  in  62,446^^  trips,  and  in  the  same 
months  this  year,  4,005,693  passengers  in  72,698  trips.  The 
Suburban  report  shows  a  decrease  in  patronage  of  1,173,680  and  an 
increase  of  10,2515/2  in  the  number  of  trips.  The  results  reported 
last  year  by  the  Suburban  are  not  properly  comparable  with  this 
year's  statement,  for  the  reason  that  the  strike  last  year  on  the 
Transit  lines  caused  an  increase  in  the  Suburban's  business. 


The  Tramways  and  Lig;ht  Railways  Exhibition 


Preliminary  arrangements  for  the  Second  International  Tram- 
ways and  Light  Railways  Exhibition  have  now  been  completed, 
and  the  exhibition  will  be  held  at  the  Royal  Agricultural  Hall, 
Islington,  London,  N.,  from  July  i  to  12,  1902. 

Readers  may  recall  that  the  first  exhibition  was  held  from 
June  23  to  July  4,  of  last  year,  under  the  patronage  of  the  Tram- 
ways and  Light  Railways  Association,  the  Lord  Mayors  and 
Mayors  of  the  principal  cities  of  the  United  Kingdom,  the  chair- 
men of  municipal  tramways  committees,  and  the  leading  tram- 
way companies.  The  exhibition  was  initiated  by  The  Tramway 
and  Railway  World,  and  arrangements  were  in  the  hands  of  a 
committee,  consisting  of  a  number  of  the  leading  tramway  man- 
agers in  the  United  Kingdom.  The  exhibition  was  opened  by 
the  chairman  of  the  London  County  Council,  in  the  presence  of  a 
large  and  representative  gathering,  and  the  hall  was  daily  visited 
by  official  deputations  from  the  Councils  of  all  the  prmcipal 
cities  and  towns  of  the  United  Kingdom.  In  many  instances  the 
Mayors  and  tramway  committees  of  the  Councils,  and  the  en- 
gineers of  corporations,  came  in  a  body,  and  spent  one  or  more 
days  in  examining  the  exhibits,  which  comprised  every  kind  of 
apparatus  for  the  equipment  of  tramways  and  railways.  The  ex- 
hibition was  completely  successful,  and  it  is  no  exaggeration  to 
say  that  the  development  of  facilities  for  rapid  transit  was  greatly 
advanced  by  it.  Since  the  exhibition  the  wish  has  been  expressed, 
both  by  representatives  of  local  authorities  and  manufacturers, 
that  it  should  be  repeated,  and  the  date  chosen — July  i  to  12 — has 
been  fixed  at  the  request  of  the  Union  International  Permanente 
de  Tramways,  or  the  International  Street  Railway  Association, 
comprising  a  membership  of  about  500  tramway  engineers,  man- 
agers and  directors.  The  Union  will  hold  its  bi-annual  congress 
in  London,  at  the  invitation  of  the  Tramways  and  Light  Rail- 
ways Association,  from  July  i  to  4,  1902.  The  invitation  to  meet 
in  London  was  accepted,  on  the  condition  that  the  exhibition 
should  be  repeated,  in  order  that  members  of  the  Union  might 
have  the  advantage  of  inspecting  a  comprehensive  collection  of 
apparatus. 

The  following  gentlemen  will  act  as  a  committee  for  the  second 
exhibition: 

Alfred  Baker,  Esq.,  manager,  London  County  Council  Tram- 
ways. 

C.  Reville  Bellamy,  Esq.,  general  manager,  Liverpool  Corpora-, 
tion  Tramways. 

G.  C.  Cuningham,  Esq.,  general  manager,  Central  London 
Railway. 

A.  L.  C.  Fell,  Esq.,  general  manager,  Sheffield  Corporation 
Tramways. 

C.  W.  Gordon,  Esq.,  manager,  Dublin  United  Tramways  Com- 
pany. 

E.  George  Mawbey,  Esq.,  borough  engineer.  Leicester  Corpora- 
tion Tramways. 

J.  M.  McElroy,  Esq.,  general  manager,  Manchester  Corpora- 
tion Tramways. 

Andrew  Nance,  Esq.,  manager.  Belfast  Street  Tramways  Com- 
pany. 

J.  Erskine  Pitcairn,  Esq.,  general  manager,  Edinburgh  tS:  Dis- 
trict Tramways  Company,  Ltd. 

William  Wharam.  Esq.,  general  manager,  Leeds  City  Tram- 
ways. 

John  Young,  Esq.,  general  manager,  Glasgow  Corporation 
Tramways. 

The  offices  of  the  exhibition  are  at  Amberly  House,  Norfolk 
Street,  London,  W.  C. 

Although  the  exhibition  does  not  occur  until  next  July,  most 
of  the  space  on  the  ground  floor  of  the  Agricultural  Hall  has  al- 
ready been  applied  for,  and  there  is  every  reason  to  anticipate 
that  the  exhibition  will  be  even  more  successful  than  the  first. 

Great  interest  is  now  being  taken  in  the  question  of  rapid 
transit  throughout  the  United  Kingdom.  Most  of  the  local  au- 
thorities are  engaged  in  attempts  to  effect  some  solution  of  the 
housing  problem,  which  daily  becomes  more  pressing,  and  it  is 
now  felt  that  no  scheme  which  does  not  provide  rapid  transit  into 
the  suburbs  of  the  great  cities  will  be  of  any  value.  It  is  recog- 
nized that  the  United  Kingdom  is  far  behind  American  and  most 
Continental  cities,  and  the  local  authorities  have  at  length  de- 
termined to  bestir  themselves.  The  committee  of  the  exhibition 
believes  that  a  large  and  comprehensive  exhibition  will  serve  ef- 
fectively to  inform  the  public  as  to  what  is  being  done  in  the  field 
of  tramway  and  light  railway  enterprise,  and  thus  create  confidence 
and  encourage  both  municipal  authorities  and  private  enterprise 
to  take  up  the  work  in  a  more  determined  manner. 
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Annual  Report  of  the  Twin  City  Rapid  Transit  Company, 
for  the  Year  Ending  July  I,  I90J. 


This  report  is  as  follows: 

The  Twin  City  Rapid  Transit  Company  was  incorporated  imder 
the  laws  of  the  State  of  New  Jersey,  to  commence  business  on  the 
4th  day  of  June,  1891,  and  to  terminate  the  ist  day  of  June,  1941. 

The  objects  for  which  said  company  are  formed  are: 

( 1 )  .  To  form,  promote  or  aid  in  the  formation  of  railways,  street 
railway,  lighting,  heating  or  other  corporations,  or  of  corporations 
for  the  producing  or  furnishing  of  motive  power  of  any  kind,  or 
for  the  manufacture  of  machinery  and  apparatus  and  appliances  for 
such  corporations,  or  for  any  of  the  same,  and  to  construct  or  aid 
in  the  construction  and  equipment  of  railways  or  street  railways, 
lighting,  heating  or  other  corporations. 

(2)  .  To  acquire,  hold  and  deal  in  stocks,  bonds,  securities, 
obligations,  contracts,  grants,  concessions  and  franchises  of  every 
kind,  and  in  goods,  wares,  merchandise  and  chattels,  and  in  real  and 
personal  property. 

(3)  .  To  hold,  acquire,  and  lease  railways,  including  street  rail- 
ways, to  maintain  and  operate  the  same  by  the  use  of  steam,  electric 
or  other  power;  to  hold,  acquire,  maintain  and  carry  on  any  light- 
ing, heating  or  other  corporation,  and  to  maintain  and  carry  on  the 
business  of  transporting  freight  and  passengers. 

(4)  .  To  borrow  or  raise  money  by  the  use  or  sale  of  bonds,  notes 
or  debentures  of  the  company  or  otherwise,  and  to  make  guarantees 
of  every  kind,  and  to  secure  all  or  any  of  the  above  obligations  by 
mortgage  or  otherwise. 

(5)  .  To  do  all  and  every  necessary,  suitable  or  proper  thing  for 
the  attainment  of  any  of  the  objects  hereinbefore  enumerated, 
either  alone  or  with  corporations,  firms  or  individuals. 

STOCK 

It  has  an  authorized  capital  of  $20,000,000,  of  which  $17,000,000 
may  be  issued  as  common  stock  and  $3,000,000  as  7  per  cent  cumu- 
lative preferred  stock,  each  of  the  par  value  of  $100  per  share.  All 
of  the  preferred  stock  has  been  issued  and  $15,010,000  of  the  com- 
mon stock,  leaving  $1,990,000  of  the  common  stock  unissued  and 
subject  to  sale  at  not  less  than  par. 

The  company  owns  all  the  stocks  of  the  Minneapolis  Street  Rail- 
way Company,  the  St.  Paul  City  Railway  Company,  the  Minne- 
apolis, Lyndale  &  Minnetonka  Railway  Company,  and  the  Minne- 
apolis &  St.  Paul  Suburban  Railway  Company,  the  aggregate 
amount  of  these  stocks  being  $10,685,000. 

DIVIDENDS 

A  fixed  quarterly  dividend  on  the  $3,000,000  7  per  cent  cumulative 
preferred  stock;  154  per  cent  is  payable  on  the  first  days  of  Janu- 
ary, April,  July  and  October.  The  common  stock  is  entitled  to 
all  surplus  after  the  payment  of  7  per  cent  has  been  provided  on 
the  preferred  shares. 

EARNINGS — GROSS 

The  following  statement  shows  the  gross  receipts  of  the  sub- 
sidiary companies  for  twenty-three  years,  or  from  1878  to  1900, 
both  inclusive : 

1878   $65,157-60 

1879   87,005.07 

1880   111,085.21 

1881   178,298.93 

1882   279,501.27 

1883   399,725.84 

1884   487,009.87 

1885   519,291.00 

1886   666,295.79 

1887   824,481.78 

1888   980,470.41 

1889   962,645.28 

1890   1,383,865.82 

1891   1,814,739.86 

1892   2,136,657.52 

1893   2.164,925.31 

1894   1,981,705.64 

1895   1,964,772.65 

1896   2,037,934.80 

1897   1,982,785.20 

1898   2,145,092.95 

1890   2,476,879.75 

1900   2,814,205.10 

The  average  increase  per  year  has  been  20  per  cent. 
The  increase  for  1898  over  1897  is  8.19  per  cent;  for  1899  over 
1898  is  15.47  per  cent;  1900  over  1899  is  13.62  per  cent. 


NET  EARNINGS 

The  net  earnings  of  the  Twin  City  Rapid  Transit  Company  over 
all  fixed  charges  and  dividends  on  the  preferred  stock,  and  ap- 
plicable to  dividends  on  the  common  stock,  are  as  follows : 

For  1897   $235,13374 

For  1898   373,655-69 

For  1899   550,025,26 

For  1900  '   705,591.04 

COMPARATIVE   STATEMENT   FOR  EIGHT  YEARS 

Ending  Dec.  31,  1900 


Years 

Gross 
Earnings 

Operating 
Expenses 

Net 
Earnings 

Interest 

Taxes 

Divi- 
dends 

Total 
Pay- 
ments 

Balance 
Surplus 

1893  

1894 

1895  

189« 
1897 
1898 

1899  

191)11  

$3,189,157 
ii,(KI3,B78 
1,988,8(13 
2,(159,218 
2,(K)9,121 
2,17{l,7]0 
^,522,792 
2,839,356 

$1 ,410,233 
1 ,044,,547 
979,485 
995,1.58 
1,(H12,08(I 
1,019,892 
1,156,972 
1,304,689 

$778,904 
959,131 
1,(HI9,319 
1,064,0.59 
1,007,041 
1  151,324 
1,365,821 
1,534,667 

$611,491 
686,(122 
642,170 
626,357 
625,H34 
593,6(K) 
556,337 
533,125 

$51,144 
52,939 
49,071 
.58,170 
66,469 
(j4,214 
71,906 
91,201 

$59,.598 
79,-534 
79,604 
119,854 
562,803 
655,050 

$662,635 
738.961 
750,839 
764,661 
771,907 
777,608 
1,191,046 
1,279,376 

$116,291 
220,170 
258,479 
299,998 
2:35,134 
373,656 
174,775 
255,291 

STATEMENT  OF  FUNDED  DEBT 

Jan.  I,  1901 

Minneapolis  Street  Railway  Company.  Total  Debt 

First  Mortgage,  7  per  cent,  due  1910   $270,000 

Second  Mortgage,  6  per  cent,  due  1913   600,000 

First  Cons.  Mortgage,  5  per  cent,  due  1919  4,130,000 

$5,000,000 

The  St.  Paul  City  Railway  Company 

First  Mortgage,  6  per  cent,  due  1932-34   $680,000 

Cable  Cons.  Mortgage,  5  per  cent,  1937   3,708,000 

$4,388,000 

Minneapolis  &  St,  Paul  Suburban  Railway  Company 
First  Mortgage,  5  per  cent,  due  1924   $450,000 

Total   $9,838,000 

PROPERTY 

The  company  owns  and  operates  all  the  lines  of  street  railways 
in  the  cities  of  St.  Paul  and  Minneapolis,  and  a  suburban  line  from 
St.  Paul  to  White  Bear  Lake  and  to  the  City  of  Stillwater,  besides 
the  local  street  railway  lines  in  the  City  of  Stillwater.  The  com- 
bined trackage  of  all  lines  is  255  miles,  divided  as  follows : 

Minneapolis,  127  miles;  St.  Paul,  104  miles,  and  Suburban,  24 
miles. 

COON  RAPIDS  DAM 

The  company  owns  a  franchise  granted  by  Congress  to  build  a 
dam  below  Coon  Rapids,  about  4  miles  above  Minneapolis  on  the 
Mississippi  River,  and  has  secured  options  at  very  reasonable  prices 
on  most  of  the  land  to  be  overflowed.  This  dam,  when  completed, 
will  furnish  about  10,000  hp,  and  should  give  the  company  a  hand- 
some net  revenue  over  operating  expenses  and  interest  on  the  cost 
of  investment. 

RATE  OF  FARE 

The  rate  of  fare  is  irrevocably  fixed  at  5  cents  in  each  city  and 
10  cents  on  all  lines  running  between  the  cities  of  Minneapolis  and 
St.  Paul ;  and  on  the  Interurban  Line,  connecting  the  cities  of  St. 
Paul  and  Stillwater,  the  rate  of  fare  is  30  cents  each  way. 

FRANCHISE 

The  company's  franchises  are  practically  exclusive  and  granted 
by  the  respective  City  Councils  and  confirmed  by  the  Legislature  of 
the  State  of  Minnesota.    (See  Legal  Opinions  below.) 

SPECIAL  REPORTS 

The  following  is  an  extract  from  a  special  report  made  Jan.  18, 
1893,  to  Kuhn,  Loeb  &  Company,  bankers,  26  Pine  Street,  New 
York,  by  Frank  Trumbull,  of  Denver,  Col.,  president  of  the  Colo- 
rado-Southern Railroad. 

The  conclusion  of  his  report  is  as  follows : 

"This  property  is  the  finest  that  I  have  ever  examined,  considering 
its  magnitude,  its  exclusive  control  of  business,  superiority  of  power 
plants,  etc.,  and  I  believe  it  to  be,  all  things  considered,  the  best  at 
present  of  its  kind  in  the  West.  The  franchises  are  exceptionally 
good  and  give  the  corporation  an  impregnable  monopoly  in  provid- 
ing for  a  great  public  necessity." 

Extracts  from  special  report  made  for  Vermilye  &  Company, 
bankers,  16  Nassau  Street,  New  York,  Sept.  21,  1899,  by  William 
Barclay  Parsons,  consulting  engineer  and  chief  engineer  of  the 
New  York  Electric  Subways  : 

"In  its  physical  condition,  tji?  Twin  City  system  is  equal  to  any- 
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tiling  I  have  ever  seen  in  street  railway  construction.  The  rail  is 
of  the  ordinary  T  section,  although  rolled  with  an  extra  height  in 
ord&r  to  accommodate  itself  to  the  pavement.  In  the  streets  that 
are  paved,  the  company  has  laid  an  80-Ib.  rail  7  ins.  deep.  This 
rail,  instead  of  being  placed  on  ties  in  the  usual  manner,  is  laid 
directly  on  a  bed  of  concrete  and  held  in  place  by  iron  tie  rods. 
The  joints  are  not  fished,  but  cast  welded,  and  then  the  rails  are 
packed  solid  with  concrete,  and  the  pavement  is  laid  right  up  against 
them.  This  produces  a  track  which  is  as  close  to  being  permanent 
as  is  possible,  there  being  no  parts  liable  to  rot,  and  the  only  thing 
subject  to  wear  being  the  actual  railhead.  There  are  20  miles  of 
such  track  laid  down.  The  rest  of  the  track  consists  of  rails  weigh- 
ing 40  lbs.,  50  lbs.,  56  lbs.  and  60  lbs.  to  the  yard,  all  T  section.  Of 
the  40-lb.  rails  there  are  a  very  small  amount  in  service,  the  bulk 
of  the  track  consisting  of  56-lb.  and  6o-lb.  rails.  Of  the  total  mile- 
age 70  miles  have  welded  joints,  the  rest  having  joints  of  the  usual 
type.  Some  of  the  boulevard  lines  have  grass  sown  between  the 
rails  and  between  the  tracks,  in  keeping  with  the  street. 

"The  'specials'  at  street  crossings  and  at  junctions  and  switches 
are  of  the  best  possible  type,  and  are  so  arranged  that  the  parts 
most  subject  to  wear  can  be  easily  slipped  out  and  replaced.  The 
overhead  work  is  supported  on  iron  poles.  In  Minneapolis,  where 
the  streets  are  wide,  these  poles  are  placed  between  the  tracks,  with 
the  two  trolley  wires  supported  by  neat  and  ornamental  brackets. 
In  St.  Paul,  where  the  streets  are  narrow,  the  poles  are  placed  on 
the  curb  lines,  and  the  trolley  wire  is  supported  by  cross  wires, 
although  in  certain  streets  the  center  pole  and  bracket  is  used 
where  there  is  sufficient  width. 

"Power  is  furnished  principally  by  a  large  plant  constructed  by 
the  Pillsbury-Washburn  Company,  and  leased  to  the  Twin  City 
Rapid  Transit  Company  for  a  period  of  forty-three  years.  This 
plant,  which  has  installed  ten  looo-hp  generators,  takes  its  power 
from  the  Falls  of  St.  Anthony  at  Minneapolis.  The  company  has 
in  addition  a  reserve  steam  power  in  its  various  plants  of  8000  hp." 

LEGAL  OPINIONS 

The  following  is  an  opinion  rendered  Oct.  8,  1891,  by  Judge  M. 
B.  Koon,  of  the  firm  of  Koon,  Whelan  &  Bennett,  attorneys-at- 
law,  Minneapolis,  Minn. 

Minnesota  Loan  &  Trust  Company: 

"Gentlemen — In  response  to  your  request  for  an  opinion  as  to 
the  validity  and  character  of  the  franchise  of  the  Minneapolis  Street 
Railway : 

"I  have  been  for  the  past  five  years  general  counsel  for  the  com- 
pany and  have  given  all  matters  pertaining  to  its  corporate  exist- 
ence, chartered  rights  and  franchises,  as  well  as  its  bonded  in- 
debtedness, careful  study  and  thorough  consideration,  and,  in  my 
opinion,  without  any  doubt,  the  company  is  legally  and  properly 
organized. 

"Its  franchise  to  construct  and  operate  in  the  streets  of  the  city 
of  Minneapolis  a  system  of  street  railways  operated  by  animal 
power  or  pneumatic  power,  granted  to  it  by  the  City  Council  and 
confirmed  by  the  Legislature,  is  exclusive  and  is  undoubtedly  valid 
under  our  laws  and  decisions. 

"In  regard  to  the  length  or  term  of  the  franchise,  it  is  my  opinion 
that  the  franchise  from  the  city  runs  during  the  life  of  the  corpora- 
tion. When  this  company  was  organized  in  1873,  the  statute  pro- 
vided fifty  years  as  the  limit  of  the  life  of  such  a  corporation,  in 
the  first  instance,  but  that  it  might  be  renewed  from  time  to  time 
for  periods  of  not  longer  than  fifty  years. 

"During  my  connection  with  the  company,  all  of  these  questions 
touching  its  corporate  existence  and  powers,  and  the  validity  and 
exclusiveness  of  its  franchise,  have  been  repeatedly  investigated, 
and  every  one,  so  far  as  I  know,  who  has  investigated  the  matter, 
has  given  an  opinion  agreeing  entirely  with, my  own. 

"C.  C.  Beaman,  of  the  firm  of  Evarts,  Choate  &  Beaman,  of  New 
York,  examined  the  whole  matter  with  great  care  in  connection  with 
the  issue  of  bonds,  and  his  opinion,  or  copy  of  it,  can  be  obtained 
for  your  examination  if  you  desire."        Yours  truly, 

M.  B.  Koon, 
Attorney-at-Law,  Minneapolis,  Minn. 

Thomas  Lowry,  Esq.,  President: 

"Dear  Sir- — I  have  carefully  examined  all  questions  to  which  the 
above  opinion  of  Judge  Koon  relates  as  to  the  mortgage  and  fran- 
chises, and  fully  concur  in  the  views  expressed  by  Judge  M.  B. 
Koon."  Henry  J.  Horn, 

Attorney-at-Law,  St.  Paul,  Minn. 

St.  Paul,  Oct.  27,  1891. 

opinion  of  henry  J.  horn,  ATTORNEY-AT-LAW,  ST.   PAUL,  MINN. 

Thomas  Lowry,  Esq.,  Minneapolis,  Minn.: 

Dear  Sir — In  response  to  your  request  for  my  opinion  as  to  the 
validity  and  extent  of  the  franchises  and  legal  status  of  the  St. 
Paul  City  Railway  Company; 


I  am  familiar  with  the  subject,  having  conducted  the  proceedings 
as  counsel  leading  to  the  reorganization  of  the  company,  and  from 
my  professional  connection  with  the  company  ever  since,  and  also 
from  a  critical  examination  made  by  me  of  the  status  and  legal 
questions  affecting  the  incorporation  and  franchises  of  said  com- 
pany. 

The  charter  of  this  company,  as  you  are  aware,  originated  in  a 
Special  Act  of  the  Legislature  of  the  Territory  of  Minnesota  in 
1853,  which  was  amended  by  the  Acts  of  the  Legislature  of  Minne- 
sota in  1868  and  1872. 

A  general  ordinance  was  approved  by  the  City  Council  of  the 
city  of  St.  Paul,  Feb.  8,  1882,  and  ratified  by  an  act  of  the  Legisla- 
ture, Feb.  28,  1883.  The  said  ordinance,  in  connection  with  the 
said  legislation,  covered  all  the  streets  and  bridges  of  the  city  of 
St.  Paul,  present  and  future,  and  was  unlimited  in  point  of  time. 
All  these  grants  were  made  with  the  sanction  of  the  Legislature ; 
they  are  properly  franchises  which  can  not  be  revoked  or  impaired 
by  the  city,  or  even  by  the  Legislature,  without  the  consent  of  the 
company. 

The  question  of  the  validity  of  these  franchises  was  set  at  rest 
by  the  decision  of  the  Supreme  Court  of  Minnesota  in  the  case  of 
Nash  vs.  Lowry,  37  Minnesota  Rep.,  page  261. 

My  conclusions  are : 

First — That  the  St.  Paul  City  Railway  Company  is  a  valid  cor- 
poration of  the  State  of  Minnesota,  with  a  perpetual  charter,  having 
the  perpetual  franchises  to  construct  and  maintain  lines  of  street 
railway  upon  any  of  the  streets  and  bridges  of  St.  Paul,  present 
and  future  (with  the  few  exceptions  designated  in  Ordinance  No. 
57,  or  exempted  by  said  company  in  said  Ordinance  No.  1227). 

Second — That  said  company  has  the  additional  right  for  fifty 
years  from  time  of  publication  of  said  ordinance,  being  Sept.  23. 
1889,  to  use  electricity  or  other  power  upon  any  street  within  said 
city,  present  or  future. 

Third — That  the  powers  or  rights  granted  to  said  company  by 
subsequent  ordinances  are  in  addition  to  the  franchises  and  powers 
previously  and  perpetually  vested  in  said  company,  and  do  not  im- 
pair or  abridge  the  said  perpetual  franchises  and  powers  of  said 
company.  Respectfully, 

Henry  J.  Horn, 

St.  Paul,  Oct.  29,  1891.  Attorney-at-Law. 

Minneapolis,  Minn.,  Oct.  30,  1891. 

I  have  examined  the  foregoing  opinion  of  Henry  J.  Horn,  of  St. 
Paul,  Minn.,  relative  to  the  franchises  of  the  St.  Paul  City  Railway 
Company. 

I  am  also  familiar  with  the  subject  matter  of  said  opinion,  having 
heretofore  given  the  same  careful  examination  and  consideration, 
and  I  fully  concur  with  Mr.  Horn  in  his  conclusions  as  stated  in 
said  opinion.  M.  B.  Koon, 

Attorney-at-Law. 

The  original  opinions  and  reports  can  be  found  on  file  in  the 
office  of  J.  Kennedy  Tod  &  Company,  45  Wall  Street,  New  York ; 
or  the  office  of  the  Twin  City  Rapid  Transit  Company,  Minne- 
apolis, Minn. 



Official  Denial  of  the  Purchase  of  the  Philadelphia 
Franchises 

The  Union  Traction  Company,  of  Philadelphia,  has,  through 
Thomas  Dolan,  a  director  of  the  company  and  member  of  the 
executive  committee,  issued  the  following  official  notice,  refuting 
the  statements  that  the  franchises  granted  under  the  new  transit 
loans  had  been  sold,  or  that  arrangements  for  their  sale  had  been 
made:  "N.o  man  with  authority  to  act  for,  or  to  speak  for,  the 
Union  Traction  Company,  or  for  any  of  the  men  in  control  of 
that  corporation,  has  ever  been  asked  to  buy  or  lease  anything 
owned  by  the  gentlemen  who  are  identified  with  the  syndicate 
headed  by  Messrs.  Mack,  Foerderer,  Murphy  and  Wolf.  No 
person  with  authority  to  act  or  to  speak  for  myself  or  my  asso- 
ciates in  the  directory  of  the  Union  Traction  Company  has  ever 
made  any  offer  or  even  suggestion  looking  to  the  lease  or  pur- 
chase of  any  franchises  that  may  be  owned  by  Mr.  Foerderer,  Mr. 
•  Mack  or  their  associates.  I  want  to  make  it  clear  to  the  public 
that  these  deals  and  stories  of  deals  are  fakes,  pure  and  simple. 
This  is  not  a  technical  or  quibbling  denial  of  these  stories,  but  a 
final  repudiation  of  the  entire  proposition.  We  have  not  bought 
any  franchises,  we  are  not  going  to  buy  any  and  none  have  been 
offered  to  us  on  any  kind  of  a  leasing,  sharing  or  renting  scheme. 
The  public  has  been  fooled  by  these  stories  long  enough,  and  I 
assume  full  responsibility  for  the  assertion  that  there  is  no  deal 
on  now  and  that  there  has  never  been  one  under  consideration.  I 
do  not  know  that  these  repeated  fakes  injure  the  new  syndicate; 
they  do  not  affect  the  interests  of  the  Union  Traction  Company, 
but  they  deceive  the  public  and  should  not  be  published." 
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Municipal  Operation  of  Electric  Railways 


(From  Our  Regular  Correspondent.) 

At  the  convention  of  Mayors  of  the  cities  of  Prussia,  held  to- 
ward the  end  of  January,  1901,  the  question  of  the  legal  status  of 
street  railways  with  respect  to  the  owners  of  highways,  i.  c.,  the 
cities,  was  discussed  at  length.  As  might  have  been  expected,  the 
authorities  who  have  granted  liberal  concessions,  as  well  as  the 
street  railway  companies,  were  fiercely  assailed  by  those  present. 
A  feeling  even  seemed  to  be  manifested  that  the  government  in 
many  instances  has  favored  private  corporations  by  the  granting  to 
them  of  franchises.     Quite  naturally  the  \arious  remarks,  an- 


In  private  plants,  exclusive  of  Berlin  central  station....  10.56 pfs. 

In  private  plants,  exclusive  of  Berlin  central  station   10.56  pfs. 

In  municipal  plants  16.233  pfs. 

Moreover,  the  author  points  out  that  the  municipal  stations  were 
in  general  located  more  conveniently  for  coal  supply  and  that  they 
were  frequently  operated  in  conjunction  with  city  gas  and  water- 
works. Regardless  of  this,  the  cost  of  production  was  from  54  to 
62  per  cent  greater  than  for  private  plants. 

As  a  consequence  of  this,  the  price  of  current  is  larger  in  cities 
operating  their  own  plant  than  where  a  private  company  operates. 
The  average  price  charged  for  current  by  cities  is: 

Municipal  plants,  69.1  pfs.  per  kw-hour  for  light. 
Municipal  plants,  23.29  pfs.  per  kw-hour  for  power. 


Tabi,e  Comparing  the  Devki^opmunt,  Price  of  Current  and  Cost  of  Current  Production  of  Central  Stations  in 
German  Cities  Having  More  than  100,000  Inhabitants,  for  the  Year  1898-1S99. 

PlUVAlE  OVVNPRSHII"  PlAMS. 


cities. 


Itiliabitaiits. 


Berlin   

Hamburg   

Leipzig   .. 

KraTikfori-Dii-ihc-Maiii  

Magdeburg   

Chcmniiz   

Stutigart   

Strassbllr^..  

Stetun   ... 

A  ache  11  

Total,  including  Berlin... 

"       excluding  "   

Average,  excluding  Berlin 
'*         including  *' 


1.810,1100 
000,000 
30.S,000 

252,000 
22«,000 
Kli.UOO 

i;-Uioo 

1-10,000 

i4y,ooo 

135,000 

4,oi;,2,ooo 

2,252,000 
250,23a 


Years 

of 
Opera- 
tion. 


0 
4 
0 
5 
5 
11 


70 
01 
0.8 


Number 
of  Kw 
Sujjphed. 


31,400 
.H,030 
4,217 

8,104 

2,647 

1,904 

3,523 

4,78!) . 

2,710 

1,710 

C!),700 
38,:j(X) 
4,255 


Price 

01^    Cl-IK -(EXT 

Per  Kw  Hulib 
IN  Pe. 


Light. 

Power. 

55 

16 

00 

20 

70 

20 

60 

20 

00 

20 

70 

IK 

60 

20 

54 

20 

60 

40 

70 

18 

62".(r(' 

21.78 

61.9 

21.2 

Cost  of  Producing  a  Useell  Kilowatt  Hour  in  Fe. 


Coal. 

Oil  and 
Waste. 

3.19 

0.18 

3.69 

0.38 

3.. 53 

0,5 

5.43 

0  38 

4.7 

0.56 

6.5 

0  63 

3.97 

0.12 

5,00 

0  43 

6.4 

0.64 

4,23 

0.25 

4.664 


0.407 


Wages. 


LO? 
3.25 
4.35 


2.46 

3.1 

2.77 

2  05 

3..50 

3.^6 


3.923 


1  nc. 

M  ai  n- 

Lamp 

Miscel- 

teuai.ce. 

Re- 

laneous. 

newals. 

0.4 

0.05 

1.28 

0.23 

1.39 

1.39 

.55 

0.45 

0.42 

0.17 

0.6 

1.67 

0.56 

o'io 

1.28 

0  57 

0.51 

2.10 

0'52 

2  17 

0.24 

0.14 

1.C6 

0"84 

0"27 

0.898 

]\lUNICl!'AL  OwNEfMHlP  PlANTS, 


BrcsiaU  

Dresden  .. 

Ruin  

Niii  nberg. 
Hannover. 
lJusseldorf 
Konigsber^ 
Klberfeld  . 

Bremen  

Batmen  

Total.. 
Avera^ 


404,000 

0 

,3,058 

08 

4.2 

0.52 

6,87 

3.08 

1 

15.65 

404,00u 

5 

5,3.50 

60 

25 

6.44 

1.23 

5.92 

4.07 

2.36 

20.03 

238,000 

9 

3,126 

70 

22 

3.93 

12.07 

230,0.  lO 

4 

4,117 

70 

20 

9.12 

0"35 

5'05 

o".90 

r74 

17.26 

228,000 

9 

3,267 

60 

20 

3.53 

0.46 

4.31 

1.68 

0"i6 

1.82 

11.96 

202,000 

9 

2,131 

70 

20 

2.94 

0.42 

4.77 

1.75 

0.71 

10.59 

185,000 

1,771 

75 

22 

7.1 

1.2 

48 

5.4 

2.6 

21.1 

151,000 

13 

1,186 

68 

27 

5,51 

1.01 

8.25 

2.76 

1.85 

19.4 

142,000 

3,120 

80 

27 

4.46 

0.35 

5.06 

3.52 

0.29 

13.68 

140,000 

12 

1,000 

70 

,27.5 

.5.14 

0.3 

7.4 

5  48 
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tagonistic  to  the  railway  companies,  could  not  long  remain  un- 
challenged, and  at  the  forty-sixth  meeting  of  the  "Freie  Vereinig- 
ung  der  Strassenbahn-Betriebsleiter,"  which  was  held  at  Strass- 
burg  on  Feb.  14,  1901,  a  request  was  sent  to  the  Verein  Deutscher 
Strassenbahn  und  Kleinbahn-Verwaltungen,  to  take  up  the  reso- 
lutions passed  by  the  convention  of  municipal  authorities  and  to 
investigate  the  problem.  The  Verein  has  consented  to  do  this,  and 
will  discuss  the  matter  at  its  Stuttgart  meeting. 

The  entire  question  seems  to  resolve  itself  into  several  questions, 
which  may  be  stated  as  follows : 

Have  the  street  railway  companies,  operated  by  private  indi- 
viduals, adopted  a  narrow,  mercenary  policy,  without  regard  for  the 
general  traffic  interests? 

How  does  the  cost  of  operation  of  a  municipal  road  differ  from 
one  operated  by  a  private  corporation  ? 

Would  it  be  advisable  for  a  city  having  an  opportunity  to  acquire 
a  road  to  lease  the  same  to  a  private  company  to  construct  and 
operate  it  under  the  best  possible  terms  ? 

Lack  of  space  does  not  permit  a  reply  to  these  questions  in  great 
detail  but  the  accompanying  table,  prepared  by  Director  Erhardt,  of 
Stuttgart,  shows  how  costly  municipal  railway  operation  is,  as 
exemplified  by  cities  having  over  100,000  inhabitants.  The  tablev 
does  not  show  the  cost  of  operating  railwyas,  but  gives  the  cost  of 
producing  electricity,  which,  however,  may  be  of  value  in  the  dis- 
cussion of  this  question. 

The  author  of  the  table  took  great  care  that  the  figures  of  total 
cost  of  current  production  were  made  up  on  the  same  basis.  In 
cases  where  they  were  not  so,  the  figures  were  corrected  accord- 
ingly. The  itemized  accounts,  however,  difi'er  somewhat  owing  to 
variations  in  methods  of  accounting.  The  stations  generating  cur- 
rent for  lighting  only  are  given  for  Dresden  and  Hamburg.  As 
the  table  shows,  the  average  cost  of  producing  a  kilowatt-hour  at 
the  switchboard,  exclusive  of  interest  and  sinking  fund  payments, 
is  as  follows : 


Private  plants,  61. g  pfs.  per  kw-hour  for  light. 
Private  plants,  21.2  pfs.  per  kw-hour  for  power. 

The  table  further  shows  how  slow  the  growth  of  the  municipal 
plants  has  been.  With  a  total  number  of  inhabitants  of  2,324,000, 
or  an  average  of  232,400,  the  city  plants  sold  27,126  kw,  or  an  aver- 
age each  of  2712.6  kw.  The  private  plants,  in  cities  having  a  total 
of  4,062,000  inhabitants,  disposed  of  69,700  kw.  Excluding  Berlin, 
with  its  extraordinary  conditions,  the  other  nine  cities,  with  a 
total  of  2,252,000  people,  or  an  average  of  250,222  people,  were 
furnished  with  38,300  kw,  or  an  average  of  4255  kw.  It  should, 
furthermore,  be  stated  that  these  figures  were  reached  in  a  total  of 
seventy-six  years  (61  e.xcl.  Berlin),  or  an  average  (excl.  Berlin) 
of  6.8  years,  while  the  city  plants  have  been  operated  for  eighty- 
two  years,  or  an  average  of  8.2  years. 

The  private  plants,  therefore,  in  18  per  cent  less  time,  have  de- 
veloped 57  per  cent  more  rapidly  than  the  municipal  plants. 

Another  striking  example  was  the  recent  announcement  of  the 
municipally  operated  street  railway  company  of  Dusseldorf  that 
it  must  raise  its  fares,  because  there  a  big  deficit  has  developed. 
Before  its  electrification  and  while  it  was  operated  with  horses,  this 
road  was  leased  from  the  city  by  a  citizen  who  paid  a  rent  of  M.90,- 
000  annually,  and  yet  made  a  handsome  profit.  After  one  year's 
municipal  operation  the  M.  130,000  to  M. 150,000  profit  was  turned 
into  a  M.400,000  deficit. 



In  the  article  published  in  the  June  issue  descriptive  of  the 
Glasgow  system  of  tramways,  it  was  inadvertently  stated  that  the 
four  three-throw  air  pumps  were  manufactured  by  the  Edwards 
Air  Pump  Syndicate,  Ltd.,  of  London,  instead  of  by  the  Mirrlees- 
Watson  Company,  Ltd.,  of  Glasgow,  the  form  of  air  pump  being 
that  known  as  Edwards'  Patent,  but  made  by  the  Mirrlees-Watson 
Company,  under  royalty. 


August  24,  1901.] 
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Mf.  Emory  Goes  to  Milwaukee 

Richard  Emory,  who  has  been  connected  with  the  Nash- 
ville Railway  and  the  Cumberland  Electric  Light  &  Power  Com- 
pany for  more  than  two  years  as  superintendent  and  general  man- 
ager, has  resigned  to  take  a  responsible  position  with  the  Mil- 
waukee Electric  Railway  &  Light  Company.  When  the  street 
railway  went  into  the  hands  of  receivers  Mr.  Emory  tendered  his 
resignation,  to  take  effect  July  i,  but,  at  the  request  of  Receivers 
Warner  and  Lewis,  consented  to  remain  until  September.  The 
Milwaukee  companies  becoming  urgent,  however,  the  resignation 
has  been  accepted,  and  Mr.  Emory  will  leave  immediately  for  his 
new  post. 

His  successor  in  the  office  of  general  manager  has  not  yet  been 
selected  and  the  management  of  the  street  railway  will  devolve 
directly  upon  the  receivers,  and  that  of  the  electric  light  company 
upon  President  Warner. 

Mr.  Emory  is  a  man  of  large  experience  in  the  management  of 
street  railway  systems,  having  been  cbnnected  with  the  Baltimore 
system  for  eight  years  before  coming  to  Nashville.  Li  Baltimore 
he  began  at  the  bottom,  received  an  early  practical  mechanical 
education,  and  at  the  end  of  eight  years,  when  he  left  to  come  to 
Nashville,  he  had  been  promoted  to  a  prominent  position. 

He  came  to  Nashville  as  superintendent  and  was  soon  placed 
in  charge  as  general  manager.  During  his  service  in  this  capacity 
he  has  demonstrated  his  thorough  knowledge  of  the  business  and 
his  ability  to  conduct  it  properly.  Difliculties  of  the  most  per- 
plexing nature  confronted  him  in  the  run-down  condition  of  the 
system.  These  he  met  in  a  manner  most  commendable,  and,  al- 
though he  could  not,  of  course,  entirely  eliminate  all  the  incon- 
veniences caused  by  them,  he  provided  a  very  satisfactory  service. 
Among  the  improvements  inaugurated  and  completed  during  his 
administration  of  the  affairs  of  the  system  are  several  important 
extensions,  the  installation  of  new  boilers  and  machinery  in  the 
power  house,  and  improvements  in  the  transfer  system  and  gen- 
eral service. 



Eighteenth  Annual  Convention  of  the  American  Institute 
of  Electrical  Engineers 

The  eighteenth  annual  convention  of  the  American  Institute  of 
Electrical  Engineers  is  being  held  this  week  at  the  New  York  State 
Building  at  the  Pan-American  Exposition  in  Buffalo,  N.  Y. 

Preceding  the  meeting  at  Buffalo  many  of  the  members  met  in 
New  York  City,  according  to  programme,  held  a  dinner  and  visited 
a  number  of  the  electrical  plants  in  this  city.  The  first  event  on  last 
week's  meeting  was  on  Wednesday,  Aug.  14,  when  there  was  an 
assemblage  at  the  house  of  the  American  Society  of  Mechanical 
Engineers,  12  West  Thirty-First  Street,  New  York  City,  at  which 
President  Steinmetz  delivered  an  address  of  welcome  to  the  foreign 
guests  and  others  in  attendance.   This  was  followed  by  a  collation. 

On  Thursday,  Aug.  15,  the  members  made  a  visit  to  the  Crocker- 
Wheeler  Works,  Ampere,  N.  J.,  and  in  the  evening  enjoyed  a 
dinner  at  the  Hotel  Marlborough.  T.  C.  Martin,  editor  of  the 
Electrical  IVorld  and  Engineer,  acted  as  toastmaster,  and  the  speakers 
included  Dr.  Hallock,  of  Columbia  University ;  M.  Janet,  of  Paris, 
and  others. 

On  Friday  the  members  met  at  the  Edison  Thirty-Eighth  Street 
power  house.  East  River,  and  made  an  inspection  of  that  station. 
They  were  then  transported  by  a  special  steamboat,  "Crystal 
Stream,"  to  the  power  stations  on  the  water  front  of  the  following 
companies :  The  Metropolitan  Railway  Company,  the  Metropolitan 
Street  Railway  Company,  the  New  York  Edison  Company,  the 
Brooklyn  Edison  Company.  At  each  station  they  were  received  by 
delegations  of  engineers  of  the  respective  companies  and  shown 
around  the  stations.  The  return  was  made  to  New  York  about 
5  :30  p.  m.    A  collation  was  provided  on  board  the  boat. 

On  Sunday,  Aug.  18,  the  party,  consisting  of  about  one  hundred 
persons,  met  on  board  a  special  steamboat,  "Montauk,"  foot  of 
West  Forty-Second  Street,  New  York,  at  9  a.  m.,  and  proceeded 
up  the  Hudson  River,  arriving  at  Albany  about  6  o'clock  p.  m. 
The  party  was  met  at  the  wharf  at  Albany  by  special  street  cars 
and  were  taken  to  their  hotels.  On  Monday  they  left,  by  special 
train,  for  Schenectady  at  8:30  a.  m.,  and  paid  a  visit  to  the  works 
of  the  General  Electric  Company.  They  left  Schenectady  by 
special  train  at  about  i  :30  p.  m.  and  reached  Buffalo  about  8 
o'clock  p.  m. 

Tuesday  was  the  opening  of  the  convention  at  the  New  York- 
State  Building.  An  address  of  welcome  was  delivered  by  his  Honor 
the  Mayfjr  of  Buffalo,  and  the  afternoon  and  evening  was  devoted 
by  most  to  a  preliminary  tour  of  the  Exposition. 

The  business  sessions  of  the  institute  were  confined  to  the 
mornings  of  the  next  four  days,  and  the  papers  to  be  presented 
are  as  follows: 


"Synchronism  and  Frequency  Indication,"  by  Paul  M.  Lincoln. 

"Some  Fundamentals  of  Electric  Meters,"  by  Caryl  D.  Haskins. 

Papers  on  topics  relating  to  meters  and  metering  of  electric 
energy,  by  Harry  P.  Davis  and  William  Stanley. 

"Performance  of  an  Artificial  40-mile  Transmission  Line."  by 
William  S.  Aldrich  and  George  W.  Redfield. 

"Power  Factor  Indicators,"  by  William  Hand  Browne,  Jr. 

"Elements  of  Design  Particularly  Pertaining  to  Long-Distance 
Transmission,"  by  F.  A.  C.  Perrine. 

"The  Control  of  Fligh  F'otcntial  Systems  of  Large  Power,"  by 
E.  Wilbur  Rice,  Jr. 

Papers  on  topics  relating  to  electric  transmission  systems,  by 
Charles  F.  Scott  and  Charles  P.  Steinmetz. 

"A  Description  of  Niagara  Falls  Trnnsmissinn  Plant,"  by  Lewis 
B.  Stillwell. 

"Development  of  the  Ncrnst  Lamp  in  America,"  by  Alexander 
Jay  Wurts. 

Papers  on  topics  relating  to  the  supplying  of  light  and  power 
in  large  and  small  cities,  by  L.  A.  Ferguson,  William  Lispenard 
Robb  and  others. 

"Notes  on  Modern  Electric  Railway  Practice."  by  Albert  H. 
Armstrong. 

"Electric  Railway  Apparatus,"  by  Ernst  J.  Berg:  followed  by 
a  general  discussion  on  topics  relating  to  electric  railroading. 



"Marine  Steam" 


Although,  perhaps,  not  originally  intended  for  street  railway 
readers,  the  latest  publication  from  the  office  of  the  Babcock  & 
Wilcox  Company  can  not  fail  to  interest  all  land  as  well  as  marine 
engineers.  The  installation  of  marine  boilers  in  stationary  plants 
has  become  familiar  practice,  so  that  the  distribution  of  this  new 
descriptive  catalogue  among  railway  power  plants  is  in  no  way 
illogical,  and  no  manager  can  peruse  the  well-written  and  hand- 
somely illlustrated  pages  without  obtaining  valuable  information 
regarding  the  operation  and  future  enlargement  of  his  own  sta- 
tion. The  word  catalogue  hardly  applies  to  Babcock  &  Wilcox 
literature,  as,  notwithstanding  the  company  describes  and  illus- 
trates most  thoroughly  its  own  efficient  apparatus,  it  has  the  happy 
faculty  of  including  in  the  text  so  much  interesting  and  author- 
itative matter  regarding  steam  boiler  operation,  that  its  well- 
known  book  entitled  "Steam"  has  become  a  standard  work  on  this 
subject.  "Marine  Steam"  is  practically  a  second  volume  devoted 
to  marine  boilers.  The  same  style  has  been  continued,  and  a  great 
number  of  tests  are  given,  from  the  results  of  which  most  in- 
structive conclusions  may  be  drawn.  Not  only  are  the  boilers 
themselves  illustrated,  but  the  book  is  full  of  half-tone  engravings 
of  many  representative  ships  of  the  mercantile  marine  and  navy 
in  which  the  boilers  are  installed.  Technically  and  artistically,  the 
present  volume  will  undoubtedly  make  as  great  a  reputation  as  its 
predecessor,  "Steam." 

 ^♦^  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  states'  PATENTS  ISSUED  AUG.  13,  1901 

680,212.  Car  Fender;  N.  Abrahams,  St.  Louis,  Mo.  App.  filed 
April  9,  1901.  The  fender  is  mounted  on  rollers  in  a  tilting  guide; 
when  the  obstacle  is  struck  the  guide  is  tilted  and  the  fender  rolls 
downward  and  forward,  when  it  becomes  locked. 

680,286.  Trolley  Guard;  C.  E.  Stanley,  Canton,  Ohio.  App. 
filed  March  20,  1901.  A  yoke  supports  two  conical  wheels  above 
the  main  wheel. 

680,333.  Aligning  Bar  for  Railway  Tracks;  F.  H.  Koelling, 
Augusta,  Mo.  App.  filed  March  29,  1901.  The  bar,  which  carries 
a  pivoted  hook  for  engaging  under  the  head  of  the  rail,  is  pivoted 
in  an  inclined  support,  reaching  over  the  rail. 
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PATENT  NO.  680,626 


680,338.  Automatic  Railway  Switch;  C.  F.  T^utlier,  Pawtucket, 
R.  I.  App.  filed  Dec.  2r,  1900.  A  projection  from  the  car  strikes 
a  lug  on  a  wheel  in  the  roadbed  and  rotates  it  a  given  distance;  a 
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cam  groove  in  the  wheel  engages  with  a  crank  connected  with 
the  switcli  point. 

680.437.  Trolley  Stand;  E.  J.  Parker.  Worcester.  Mass.  App. 
filed  Jan.  31,  igoi.    Details  of  the  spring  attachment. 

680,516.  Car  Truck;  E.  S.  Woods,  Chicago,  111.  App.  filed 
April  22,  igoi.  Roller  bearings  are  inserted  between  the  truck 
frames  and  a  cap  resting  on  the  spring  through  which  the  weight 
of  the  body  is  transmitted  to  the  axle  box. 

680,567.  Trolley  Wheel;  W.  C.  Cottrell,  Asbury  Park,  N.  J. 
App.  filed  Nov.  22,  1900.  The  wheel  is  provided  with  inner  and 
outer  sections  independently  revoluble. 

680,574.  Transfer  Table;  R.  Eben,  Paderborn,  Germany.  App. 
filed  June  8,  1901.  In  order  to  enable  vehicles  to  be  transferred 
from  a  broad-gage  track  to  a  narrow-gage  track,  or  vice  versa, 
without  breakage  of  continuity  of  the  rail  of  the  broad-gage  track 
which  is  to  be  crossed  and  without  jolt  and  damage  to  the  broad- 
gage  rail,  the  flanges  of  the  wheels  of  the  narrow-gage  vehicles,  or 


PAThNT  NO.  680,587 

trolleys,  which  serve  for  receiving  and  transporting  sail  broad- 
gage  vehicles,  are  made  so  wide  that  they  can  not  descend  into 
the  channel  or  groove  between  the  tread-plates  and  the  rail  of  the 
broad-gage  track  which  is  to  be  crossed,  through  which  channel 
[he  flanges  of  the  wheels  of  the  broad-gage  vehicles  can  easily 
pass. 

680,587.  Railway  Truck;  N.  H.  Heft,  Bridgeport,  Conn.  App. 
filed  May  2,  1901.  An  arrangement  of  ecpializing  bars  and  springs 
affording  increased  spring  motion.  The  construction  is  also  such 
that  the  bolster  maintains  a  horizontal  position  when  the  car 
rounds  a  curve. 

680,626.  Electrical  Switch-Operating  Mechanism;  C.  B.  Rus- 
sell, Marlboro,  Mass.  App.  filed  May  3,  1901.  Two  electro- 
magnets placed  upon  opposite  sides  of  an  armature  lever  are 
alternately  energized  to  move  the  switch  point. 

680,634.  Railway  Switch;  S.  W.  Baer,  Atlanta,  Ga.  App.  filed 
Feb.  8,  igoi.  Levers  in  the  roadbed  connected  with  the  switch 
are  moved  by  a  projection  from  the  car  under  the  control  of  the 
motorman. 

680.662.  Trolley  Stand;  E.  J.  Kelley,  Baltimore,  Md.  App. 
filed  Dec.  14,  1900.  Details. 

680.663.  Trolley  Stand;  E.  J.  Kelley,  Norfolk,  Va.  App.  filed 
May  18,  1901.  Details. 



PERSONAL  MENTION 


MR.  H.  F.  VOGEL,  general  manager  of  the  St.  Louis  Car 
Company,  of  St.  Louis,  Mo.,  was  in  New  York  last  week  on  a 
business  trip. 

MR.  J.  B.  INGERSOLL,  superintendent  of  the  rolling  stock  of 
the  Montreal  Street  Railway  and  leased  lines,  has  severed  his 
connection  with  that  company. 

MR.  J.  ROBERTS,  manager  of  the  Melbourne  Tramways  & 
Omnibus  Company,  of  Melbourne,  Australia,  is  making  a  short 
visit  in  this  country.  He  expects  to  sail  for  England  early  in 
September. 

MR.  GEORGE  R.  WALKEM,  of  Kingston,  Ont.,  formerly 
superintendent  of  the  British  Columbia  Electric  Railway  Com- 
pany, of  Vancouver,  B.  C,  has  been  appointed  manager  of  the 
Vancouver  Engineering  Works. 

MR.  FRANK  L.  FULLER,  assistant  to  the  president  of  the 
United  Power  &  Transportation  Company,  of  Philadelphia,  has 
recently  been  appointed  to  the  additional  office  of  general  manager 
of  all  the  companies  controlled  by  the  United  Power  &  Transporta- 
tion Company. 

MR.  HORACE  I.  BETTIS,  formerly  connected  with  the  ac- 
counting department  of  the  Jersey  City,  Hoboken  &  Rutherford 


Railway  Company,  has  recently  been  appointed  assistant  general 
auditor  of  the  Union  Pacific  Railroad  Company,  with  headquarters 
at  Omaha,  Neb. 

MR.  S.  B.  FORTENBAUGH,  formerly  one  of  the  electrical 
engineers  of  the  Walker  Company,  of  Cleveland,  Ohio,  and  recently 
of  the  English  Electric  Manufacturing  Company,  of  Preston,  Eng- 
land, has  joined  the  engineering  staff  of  the  Metropolitan  District 
Electric  Traction  Company,  of  London,  the  company  recently  or- 
ganized by  Mr.  Yerkes. 

MR.  R.  T.  GUNN  has  resigned  as  superintendent  of  the  Lexing- 
ton Railway  Company,  of  Lexington,  Ky.,  to  accept  the  position 
of  superintendent  of  the  station  and  light  department  of  the  Nor- 
folk (Va.)  Railway  Company.  Mr.  Gunn  was  most  popular  with 
the  employees  of  the  company,  and  had  endeared  himself  in  the 
hearts  of  the  residents  of  Lexington.  His  popularity  is  attested  by 
the  glowing  tribute  paid  him  by  the  local  press. 

MR.  R.  E.  DANFORTH,  heretofore  general  manager  of  the 
Lorain  &  Cleveland  Railway  and  the  Sandusky  &  Interurban  Rail- 
way, has  been  appointed  general  manager  of  the  entire  Lake 
Shore  system,  which  embraces  the  Everett-Moore  lines  between 
Cleveland  and  Toledo.  Mr.  F.  J.  Stout,  heretofore  superintendent 
of  the  Toledo,  Fremont  &  Norwalk  Railway,  one  of  the  con- 
solidated roads,  has  been  appointed  general  superintendent  of  the 
entire  system. 

MR.  ASA  H.  MOORE,  at  one  time  owner  of  the  Bloomington 
&  Normal  Street  Railway,  of  Bloomington,  111.,  is  dead.  Mr. 
Moore  was  eighty-one  years  old.  He  was  born  in  Rutland,  Mass., 
and,  after  a  few  years  as  conductor  running  between  Boston  and 
Plymouth,  he  went  West,  locating  at  Laporte,  Ind.,  where  he  was 
connected  with  the  Michigan  Southern  Railroad.  Afterward  he 
became  superintendent  of  a  branch  of  the  Alton.  Later  he  be- 
came connected  with  the  Bloomington  &  Normal  Street  Railway. 
Mr.  Moore  retired  from  business  life  fifteen  years  ago. 

MESSRS.  R.  M.  DEELEY  AND  G.  W.  WOOLISCROFT, 
the  engineers  attached  to  the  locomotive  department  of  the 
British  Midland  Railway  Company,  who  have  been  in  this  coun- 
try for  the  last  four  months  for  the  purpose  of  studying  the  best 
yVmerican  electrical  engineering  methods,  locomotive  building  and 
our  shop  practices  in  general,  have  returned  to  England.  Though 
these  gentlemen  were  somewhat  reticent  in  stating  to  what  ex- 
tent American  manufacturers  would  ultimately  benefit  by  their 
visit  here,  it  is  believed  by  parties  usually  well  informed  as  to 
foreign  trade  that  Messrs.  Deeley  &  Wooliscroft  will  embody,  in 
a  report  to  the  Midland  directors,  several  recommendations  as 
to  American  electrical  apparatus,  machine  tools,  etc.,  which,  it  is 
anticipated,  will  result  in  the  placing  of  considerable  contracts  in 
the  United  States  in  the  near  future. 

MR.  JAMES  F.  DAVIDSON,  who  became  assistant  general 
superintendent  of  the  St.  Louis  Transit  Company,  of  St.  Louis, 
Mo.,  Aug.  2,  began  his  career  as  a  street  railway  man  in  St.  Louis 
in  1881.  Mr.  Davidson  was  then  a  conductor  on  the  Olive  Street 
horse  car  line,  and  he  held  that  position  for  three  years  under 

Superintendent  Rolla  Wells,  now 
Mayor  of  St.  Louis.  Mr.  David- 
was  then  made  road  oflicer,  or 
starting  agent,  of  the  Company, 
and  when  the  road  was  sold, 
which  occurred  shortly  after  Mr. 
Davidson's  promotion,  his  abil- 
ity was  further  recognized,  and 
he  was  appointed  superintendent 
of  the  entire  road.  Mr.  David- 
son continued  as  superintendent 
of  the  road  during  the  recon- 
struction and  electrical  equip- 
ment of  the  Market  Street  and 
Laclede  Avenue  lines,  and  the 
substitution  of  cable  for  horse 
power  on  the  Ohm  Street  line, 
the  operation  of  which  road  he 
continued  to  superintend  while 
the  road  was  operated  by  cable. 
When  that  road  was  sold  in  1897, 
Mr.  Davidson  was  made  superintendent  of  the  whole  division, 
and  continued  in  that  capacity  after  the  consolidation.  Mr.  David- 
son came  to  St.  Louis  from  the  East,  when  twenty-three  years 
old,  and  is  now  considered  one  of  the  most  capable  street  railway 
men  in  St.  Louis.  He  is  modest,  retiring  and  of  pleasant  address, 
and  is  known  as  one  of  the  most  tactful  of  men.  Mr.  Davidson 
is  held  in  high  esteem  by  the  employees  of  the  company. 


JAMES  F.  DAVIDSON 


AuGus'i-  24,  1901.] 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  Market 

Wall  Street,  Aug.  21,  1901. 
The  decline  in  exchange  is  the  most  important  incident  of  the 
week  in  the  money  market.    As  was  pointed  out  in  this  article  a 
week  ago,  the  prospect  of  gold  exports  had  not  aroused  any  great 
concern,  because  it  was  felt  that  such  a  movement  would  be 
wholly  abnormal  at  this  season,  and  that  it  could  not  be  heavy  in 
view  of  the  near  approach  of  the  period  when  local  money  rates 
are  high.      Nevertheless,  the  advance  in  sterling  exchange  to 
within  a  slight  fraction  of  the  gold-shipping  level  was  regarded 
with  some  sentimental  uneasiness  in  view  of  its  suggesting  that  the 
balance  of  our  trade  credits  abroad  had  been  exhausted,  and  that, 
therefore,  what  had  been  looked  upon  as  a  most  important  reserve 
factor  in  the  domestic  money  market  had  disappeared.    The  re- 
laxation in  exchange  rates  has  been  reassuring;  in  that  it  has 
modified  these  inferences  decidedly.    It  still  is  true,  no  doubt,  that 
there  is  no  great  accumulation  of  credits  abroad  like  there  was  a 
year  and  two  years  ago.   The  enormous  foreign  liquidation  of  our 
securities  during  the  recent  winter  and  spring  apparently  wiped 
out  all  this  balance.    But  this  foreign  selling  movement  is  of 
temporary  significance  beside  the  record  of  commercial  exports 
and  imports,  which  shows  that  the  international  trade  is  still  run- 
ning as  heavily  in  our  favor  as  it  has  at  any  time.    What  the 
week's  turn  in  the  exchange  market  has  done  is  to  remove  the 
doubt  existing  as  to  whether  the  foreign  security  operations  or 
the  excess  merchandise  exports  was  the  preponderating  influence. 
It  now  appears  that  Europe  has  ceased  to  sell  American  stocks, 
and  that  we  are  in  a  position,  with  a  heavy  demand  for  our  wheat 
and  cotton  in  prospect  during  the  next  few  months,  to  build  up 
rapidly  a  new  reserve  of  credits  in  the  markets  abroad,  which  can 
be  drawn  upon  in  case  of  need.    Meanwhile  the  other  factors  in 
the  domestic  money  situation  are  pointing  distinctly  toward  higher 
rates  before  long.    The  New  York  banks,  to  be  sure,  succeeded  in 
curtailing  their  loans  last  week  some  $1,500,000,  and  this  was  en- 
couraging, in  so  far  as  it  went  to  show  that  the  special  borrowing 
which  has  caused  the  recent  excessive  inflation  of  the  loan  and 
deposit  accounts  is  over,  for  the  time  being,  at  least.    But  this 
development  was  more  than  offset  by  the  heavy  drafts  of  the 
Treasury,  principally  in  collecting  its  customs  revenue,  and  by 
the  beginning  of  a  more  decided  outflow  of  funds  to  the  interior. 
The  usual  speculation  as  to  the  size  of  the  country  bank  demands 
for  crop-moving  purposes  is  now  in  full  swing,  and  varying  opin- 
ions are  expressed.    There  is  no  doubt,  however,  that  these  de- 
mands, from  now  on,  will  be  heavy,  and  that,  in  conjunction  with 
the  payments  to  the  Treasury,  they  will  considerably  more  than 
counterbalance  the  arrivals  of  new  gold  from  Alaska  and  such 
scattered  consignments  as  may  be  received  from  Australia.  The 
main  hope  of  avoiding  a  tight  money  market  under  these  cir- 
cumstances lies  in  the  possibility  of  a  quiet  liquidation  of  the  loans 
made  during  the  last  few  months  to  the  large  financial  syndicates 
and  in  the  chances  of  gold  imports  from  Europe.  But  how  far  these 
can  be  depended  upon  as  relieving  agencies   must,  for  the  pres- 
ent, remain  uncertain. 

Call  money  has  grown  slightly  firmer,  the  rate  advancing  to  3 
per  cent.    There  is  a  stronger  undertone  in  time  money,  also,  but 
as  yet  rates  are  unchanged  at  4  per  cent  for  sixty  to  ninety  days, 
and  4^  per  cent  for  the  longer  periods. 
The  Stock  flarket 

The  extreme  dullness  of  midsummer  still  encircles  the  Stock 
Exchange.  Dealings  have  not  altered  either  in  their  volume  or 
character  from  what  they  were  a  week  ago,  and  are  dominated 
entirely  by  the  professional  traders.  Good  judges  of  the  trading, 
however,  can  easily  detect  where  there  has  been  large  accumula- 
tion of  stocks  by  strong  interests  at  the  low  prices  recently  pre- 
vailing, and  they  are  inclined  to  believe,  both  from  this  fact  and 
from  the  action  of  the  market  itself,  that  holdings  of  the  more 
important  securities  are  more  highly  concentrated  than  they  have 
been  in  a  long  time.  It  is  obviously  much  harder  for  manipula- 
tion to  depress  prices,  even  temporarily,  than  it  was  three  or  four 
weeks  ago,  and  unfavorable  outside  incidents  have  very  much 
less  ef¥ect.  In  other  words,  the  liquidation,  which  was  precipi- 
tated by  the  devastation  in  the  Western  corn  fields  and  by  the 
labor  outbreak  in  the  steel  industry,  seems  to  have  run  its  course, 
and  these  two  factors,  although  continuing  to  hold  the  trading 
in  check,  have  lost  their  depressing  influence.  The  downward 
tendency  is  not  likely  to  be  resumed  unless  sonictliiiig  iniforesecn 
shf)uld  happen  to  weaken  the  confidence  in  the  futme,  which  li;is 
begun  U)  reappear  during  the  last  fortnight.    Wall  Street  did  not 


take  serious  notice  of  the  action  of  the  Western  branches  of  the 
Amalgamated  Association  of  Steel  Workers,  in  reversing  their 
first  decision  not  to  join  the  strikers,  because  it  believes  that  the 
labor  party  has  not  the  financial  resources  for  a  prolonged  strug- 
gle.   The  feeling  is  that  the  strikers  will  have  reached  the  end 
of  their  rope  before  serious  loss  is  inflicted  either  upon  the  Steel 
Corporation  or  upon  any  outside  interest.    It  is  plain,  moreover, 
that  the  disturbance  is  not  going  to  spread  to  other  industries,  as 
was  feared  at  first,  because  the  heads  of  other  labor  unions  are 
opposed  to  the  course  which  President  Shaffer  has  advocated  in 
breaking  contracts  which  had  been  solemnly  made  with  employers. 
Altogether,  the  strike  has  changed  from  a  positive  to  a  negative 
influence  in  the  market,  and  it  will  continue  in  this  way  unless 
there  should  be  reason  to  alter  the  prevailing  view  that  the  con- 
test will  not  be  long  drawn  out.    The  crop  damage  from  last 
month's  severe  drought  has  encountered  a  new  offset  in  the  dis- 
covery which  has  not  been  generally  made  before  this  week,  that 
the  foreign  wheat  harvests  are  unusually  short,  and  that  a  season 
of  prosperity  is  in  store  for  the  wheat  trade  of  this  country  second 
only  to  the  year  1897-98.    E.xports  of  wheat  during  the  last  two 
weeks  have  far  eclipsed  all  former  records,  averaging  9,000.000 
bushels  a  week.    Foreign  consuming  interests  are  also  bidding 
urgently  for  supplies  as  far  ahead  as  October.    The  reason  for 
this  is  that  the  latest  estimates  of  foreign  production  show  that 
they  will  need  every  bushel  of  the  300,000,000  bushels  which  Amer- 
ica will  have  for  export.    This  assures  the  farmers  of  this  country 
an  exceptionally  good  market  and  an  exceptionally  high  return 
for  their  heavy  crop  of  wheat,  which  will  go  far  toward  com- 
pensating for  their  losses  in  the  corn  crop.    It  is  this  considera- 
tion, probably  more  than  anything  else,  which  has  kept  the  gen- 
eral share  list  steadily  on  the  road  to  improvement  during  the 
week. 

The  local  traction  specialties  have  kept  pace  with  the  gains  in 
the  rest  of  the  market.  The  excellent  statement  of  Manhattan 
earnings  recently  published  for  the  June  quarter  has  raised  the 
hopes  of  an  increase  in  dividends  on  the  stock  in  the  not  distant 
future.  Metropolitan  has  risen  principally  on  purchases  by 
brokers,  who  are  frequently  employed  by  inside  interests,  but 
whether  or  not  any  fresh  developments  are  ahead  of  the  move- 
ment can  not  yet  be  learned.  Brooklyn  Rapid  Transit  has  been 
strong  in  sympathy  with  the  advance  in  the  other  traction  stocks. 
The  buying  of  Twin  City  Rapid  Transit  for  the  account  of  certain 
Canadian  financiers  continues  at  intervals. 

Philadelphia 

Another  sharp  rise  in  Indianapolis  Street  Railway  has  been  the 
principal  change  in  the  Philadelphia  traction  market  during  the 
week.  Interest  in  the  movement,  however,  is  comparatively 
slight  because  no  general  dealings  are  possible  in  the  stock.  The 
price  was  bid  up  on  Thursday  last  from  44  to  48^^  before  any 
offerings  were  attracted.  At  the  latter  figure  50  shares  changed 
hands  and  100  more  sold  at  47  on  Friday.  It  looks  as  if  the 
floating  supply  were  being  accumulated  for  a  purpose,  but  there 
is  nothing  more  definite  than  last  week's  story  of  an  impending 
consolidation  deal  between  the  trolley  companies  of  Indianapolis. 
The  4  per  cent  bonds  have  risen  from  82  to  83  on  moderate  trans- 
actions. The  announcement  that  the  Union  Traction  Company 
had  made  certain  concessions  to  their  employees  in  reply  to  the 
grievances  which  the  latter  presented  a  short  time  ago  disposed 
of  the  fears  of  a  strike  on  the  road,  and  helped  the  stock  recover 
the  ground  lost  during  the  previous  week.  The  dealings  Iiave 
been  fairly  active,  and  have  apparently  resulted  in  a  reduction  of 
the  outstanding  short  interest.  Nothing  occurred  during  the  week 
to  throw  light  upon  the  future  of  the  new  rapid  transit  franchises. 
Philadelphia  Traction  has  been  sympathetically  strong  around  96. 
Railways  Company  General  dropped  from  2^/2  to  2  under  li(|uida- 
tion  by  speculative  holders,  who  were  disappointed  that  the  ex- 
pectations of  a  reduction  of  the  capital  stock  had  not  had  a  better 
effect  in  advancing  the  price. 

Chicago 

Quite  a  flurry  was  occasioned  among  the  officials  of  the  Chicago 
elevated  roads  during  the  week  by  the  decision  of  the  Board  of 
Overseers  to  tax  all  visible  property  of  the  companies  as  personal 
property  instead  of  merely  placing  the  personalty  tax  upon  the 
cash  on  hand.  If  this  new  system  were  adopted  it  would  raise 
the  aggregate  assessed  valuation  of  the  elevated  lines  from  $700,000 
to  over  $20,000,000.  It  is  not  seriously  believed  that  such  a  rad- 
ical change  in  the  tax  levy  will  actually  be  made;  at  any  rate,  the 
ni;ilter  would  be  fought  to  the  bitter  end  in  the  courts.  But  the 
uncertainty  has  served  to  restrict  dealings  in  the  elevated  securi- 
ties, and  to  cause  some  recessions  in  prices.    There  has  been  some 
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talk  this  week  of  an  alliance,  possibly  extending  to  a  consolidation, 
between  the  Metropolitan  and  the  South  Side  lines,  each  to  build 
branches  into  the  Stock  Yards  district.  This  is  looked  upon  as 
a  counter-project  to  the  recent  plan  of  a  general  elevated  com- 
bination. It  is  now  said  that  the  "Alley  L"  will  make  no  further 
effort  to  build  its  third  track  until  the  dispute  about  its  franchise 
has  been  definitely  settled.  Rumors  are  current  that  the  recent 
increase  in  the  capital  stock  of  the  City  Railway  will  be  followed 
by  a  reduction  in  the  rate  of  dividends.  The  price  of  the  shares, 
which  was  about  255  before  the  extra  issue  was  made,  was  quoted 
at  206  immediately  after  the  issue  and  has  dropped  this  week  to 
201  bid.  Union  Traction  stocks  are  slightly  higher  on  the  week, 
but  the  interest  in  them  which  was  aroused  when  the  question 
of  preferred  dividends  was  under  discussion  has  now  ceased. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading- 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1891 

To  ]J,ate  Closing  Bid 

High  Low  Aug.  1.3  Aug.  20 

American  Railways  Co                                      48^4  27  40  40 

Boston  Elevated                                                192  b95  178  178 

Brooklyn  R.  T                                                 88%  471/8  741/2  74% 

Chicago  City   t285  200  201  201 

Chicago  Union  Tr.  (commonj   ..  15%  15% 

Chicago  Union  Tr.  (preferred)   ..  58  58% 

Columbus    (common)                                         48  20  46  46% 

Columbus  (preferred)                                        103  80  102  102 

Consolidated  Traction  of  .N.  J                            691/2  57  06  67 

Consolidated  Traction  of  N.  J.  5s                   110  ..  109  lOSVo 

Consolidated  Trac.  of  Pittsburgh  (common).    30Vi  20%  21  20% 

Indianapolis  Street  Railway                              48%  15  40%  46% 

Lake  Street  Elevated                                          161/4  6%  13  13% 

Manhattan  Ry                                                  131%  84  117%  118% 

Massachusetts  Elec.  Cos.  (common)                   43%  lo  38%  38% 

Massachusetts  Elec.  Cos.  (preferred)                 96  70  92^4  92% 

Metropolitan  Elevated,  Chicago   (common)..    371/2  24%  35%  36 

Massachusetts  Elec.  Cos.  (preferred)                98%  70  92%  92% 

Metropolitan  Street                                           182  143%  166%  166% 

Nassau  Electric  4s                                            97%  ..  97%  97% 

New  Orleans  (common)                                     33%  18%  27%  28 

New  Orleans  (preferred)                                  108  90  100  100 

North  American   *106  '74  99%  98 

North  Jersey                                                      36  21  22%  22% 

Northwestern  Elevated,  Chicago  (common)..    52  ..  47  45 

Northwestern  Elevated,  Chicago  (preferred).    971/2  ..  92  85 

Rochester                                                            31%  12  25  25 

St.  Louis  Transit  Co.  (common)                       35  16%  26%  26% 

South  Side  Elevated  (Chicago)                         119  93  105  108 

Syracuse  (common)                                           b23  10%  22  23 

Syracuse  (preferred)                                         b65  25  62  62 

'J'hird  Ave                                                        135%  45%  122%  121 

Twin  City,  Minneapolis  (common)                    98  58%  97  97% 

United  Railways,  St.  Louis  (preferred)               82  ..  79%  81% 

United  Railways,  St.  Louis  4s                            91%  ..  89  89 

Union  Traction   (Philadelphia)                          40%  24%  26%  27% 

United  Traction  (Providence)                           110  107  109  109 


a  Asked,  b  Bid.  *  Quotation  of  new  stock,  t  High  quotation  previous  to  the 
issue  of  new  stock. 

Iron  and  Steel 

Reports  from  all  over  the  country  indicate  a  decided  improve- 
ment in  the  condition  of  the  iron  market,  as  compared  with  a 
week  ago.  This  is  partly  due  to  the  relations  of  production  and 
consumption,  which  are  highly  favorable,  and  partly  to  the  grow- 
ing confidence  that  the  steel  strike  will  not  be  unduly  prolonged. 
The  figures  of  the  Iron  Age  show  that  the  coke  and  anthracite 
furnace  capacity  was  reduced  during  July  from  303,800  to  297,200 
tons  weekly;  but  that  during  the  same  time  stocks  of  pig  iron  on 
hand  fell  ofif  also.  This  proves  again  that  consumption,  even 
during  the  slack  season  of  trade,  is  fully  up  to  the  level  of  pro- 
duction. So  far  as  the  strike  is  concerned,  the  disclosure  that  the 
funds  which  the  union  will  have  to  use  are  incomparably  less  than 
what  will  be  required  to  support  the  men  out  of  work,  gives 
abundant  reason  to  expect  that  the  strikers  will  soon  tire  of  the 
struggle.  In  all,  the  finished  products,  as  well  as  in  the  unfinished 
material,  an  active  demand  is  reported  both  for  immediate  and 
for  future  delivery.  Quotations  are  $15.25  for  Bessemer  pig,  $24 
for  steel  billets,  and  $28  for  steel  rails. 

Metal  s 

Quotations  for  the  week  are  as  follows:  Copper,  16^  cents; 
lead,  4.\s  cents;  tin,  26^  cents;  spelter,  4  cents 


SAN  FRANCISCO,  CAL.— Negotiations  are  said  to  be  in  progress  for  the 
sale  of  a  controlling  interest  in  the  Market  Street  Railway  Company  lo  an 
Eastern  syndicate.  The  par  value  of  the  company's  stock  is  $18,617,000. 
II.  E.  Huntington,  president  of  the  road,  is  now  in  New  York,  and  is  said  to 
be  conferring  with  the  capitalists  who  desire  to  purchase  the  property. 

(jAlNESVlLLE,  GA.— The  stockholders  of  the  Dahlonega  &  Gainesville 
Electric  Railway  Company  have  increased  tlie  amount  of  bonds  issued  from 
$600,000  to  $750,000. 

COVINGTON,  KY.— The  Cincinnati,  Newport  &  Covington  Railway  Com- 
pany reports  earnings  as  follows: 

July  1901  1900 

Gross  receipts   $76,019  $72,703 

( )perating  expenses    .33,458  31,134 

Earnings  from  operation   $43,161  $41,509 

Tolls,  taxes,  damages,  rent   12,562  30,629 

Net  earnings    $30,599  $10,940 

Seven  months  ending  July 

Gross  receipts    $461,258  $442,642 

Operating  expenses    194,550  180,928 

Earnings  from  operation    $266,708  $261,714 

Tolls,  taxes,  damages,  rent   87,323  104,681 

Net  earnings    $179,385  $157,033 

ANNAPOLIS,  MD.— The  Washington  &  Annapolis  Electric  Railway  Com- 
pany has  decided  to  increase  its  capital  stock  from  $1,500,000  to  $2,000,000  by 
the  addition  of  10,000  additional  shares  of  stock,  of  the  par  value  of  $50  each. 
Messrs.  Mandelbaum,  Christy  and  others,  of  Cleveland,  are  interested  in  the 
road. 

LYNN,  MASS. — The  Railroad  Commissioners  have  issued  an  order  author- 
izing the  Lynn  &  Boston  Street  Railway  Company  to  transfer  the  proceeds  of 
the  stock  issued  under  the  authority  of  an  order  of  Nov.  6,  1900,  so  that 
$217,700  shall  be  spent  for  additional  car  equipment  and  the  remaining 
$336,700  for  the  payment  of  certain  floating  indebtedness  incurred  in  the  con- 
struction of  the  road. 

MILFORD,  MASS. — The  Railroad  Commissioners  have  authorized  the 
Milford,  Attleboro  &  Woonsocket  Street  Railway  Company  to  increase  its 
capital  stock  by  the  amount  of  $65,000.  This  sum  will  be  expended  for  con- 
struction and  equipment  and  the  establishing  of  a  pleasure  resort. 

WOEURN,  MASS.— The  Woburn  &  Boston  Street  Railway  and  the  Lowell 
&  Boston  Street  Railway  have  been  granted  a  joint  use  of  tracks  in  the  city 
of  Woburn. 

FALL  RIVER,  MASS. — The  Railroad  Commissioners  have  authorized  the 
Providence  &  Fall  River  Street  Railway  Company  to  reduce  its  capital  stock 
from  the  amount  named  in  the  papers  of  incorporation  ($200,000)  to  $165,000, 
which  latter  amount  it  is  authorized  to  issue. 

NORFOLK,  MASS.—Judge  Lowell,  of  the  United  States  Circuit  Court, 
lias  entered  a  decree  in  the  case  of  the  American  Loan  &  Trust  Company 
against  the  Norfolk  Southern  Street  Railway  Company,  authorizing  the 
petitioner  to  foreclose  the  mortgage  of  $125,000  given  to  it  as  trustee  by  the 
defendant,  and  to  sell  the  property  subject  to  the  mortgage.  The  date  for 
the  sale  will  be  fixed  later. 

KALAMAZOO,  MICH.— The  Railway  Companys  General  is  reported  to 
have  disposed  of  its  interest  in  the  Michigan  Traction  Company,  the  prop- 
erty passing  into  the  hands  of  Western  financial  interests.  The  company, 
at  last  reports,  held  $330,000  of  a  total  stock  issue  of  $500,000.  It  is  expected 
that  the  company  will  make  formal  announcement  of  the  deal  this  week. 

DETROIT,  MICH. — The  Detroit  United  Railways  Company  reports  earn- 
ings as  follows: 

July  1901  1900 

Gross  receipts    $291,388  $231,247 

( )perating  expenses    142,961  120,632 

Earnings  from  operation                                                  $148,427  $110,615 

Seven  months  ending  July 

Gross  receipts   $1,544,934  $1,381,976 

Operating  expenses                                                            827,472  778,112 

Earnings  from  operation   $717,462  $003,864 

BUFFALO,  N.  Y. — Various  rumors  have  recently  been  heard  regarding  a 
change  of  ownership  of  the  International  Traction  Company.  The  report 
has  been  circulated  that  J.  P.  Morgan  is  to  secure  control  of  the  company 
and  depose  several  of  the  present  officials.  It  is  also  reported  that  an  alliance 
is  to  be  made  with  the  Buffalo,  Rochester  &  Niagara  Falls  Electric  Railway, 
which  proposes  to  construct  an  electric  railway  to  connect  Buffalo,  Rochester 
and  Niagara  Falls.  The  stories  emanated  from  the  press,  and  little  faith  is 
put  in  them. 

BUFFALO,  N.  Y. — George  W.  Houck,  of  Worcester,  Mass.,  was  appointed 
receiver  of  the  Buffalo,  Hamburg  &  Aurora  Railroad  on  the  application  of 
creditors  whose  claims  aggregate  about  $12,000,  Aug.  19.  The  appointment  was 
made  in  spite  of  the  opposition  of  bondholders  from  Boston,  holding  $179,000 
worth  of  bonds,  and  the  opposition  of  the  Buffalo  Loan,  Trust  &  Safe  Deposit 
Company,  which  holds  a  mortgage  for  $400,000.  The  operation  of  the  road  will 
be  continued,  and  it  is  said  that  a  reorganization  will  be  attempted. 
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ROCHESTER,  N.  Y.— The  Rochester  Railway  Company  reports  earnings 
as  follows: 

Quarter  ending  June  30                                                 1901  1900 

Gross  receipts                                                                   $24S,161  $229,970 

Operating  expenses                                                            144,024  143,322 

Earnings  from  operation                                                  $102,137  $86,648 

Receipts  from  other  sources                                                2,517  8,287 

Gross  income                                                                   $104,654  $94,935 

Fixed  charges                                                                  75,289  69,419 

Net  earnings                                                                       $29,365  $25,516 

NEW  YORK,  N.  Y.— Tlie  Manhattan  Elevated  Railway  Company  reports 
earnings   as  follows: 

Quarter  ending  June  30                                                 1901  1900 

Gross  receipts   $2,499,207  $2,316,883 

Operating  expenses                                                          1,327,686  1,303,275 

Earnings  from  operation  $1,171,521  $1,013,608 

Receipts  from  other  sources                                              241,171  242,362 

Gross  income   $1,412,692  $1,255,970 

Fixed  charges                                                                 647,568  647,756 

Net  earnings                                                                $765,124  $608,214 

Dividend                                                                        480,000  480,000 

Surplus                                                                             $285,124  $128,214 

Year  ending  June  30  ■ 

Gross  receipts   $9,416,886  $9,138,573 

Operating  expenses                                                           5,253,230  5,232,621 

Earnings  from  operation  $4,163,656  $3,905,952 

Receipts  from  other  sources                                                836,383  831,325 

Gross  income   $5,000,039  $4,737,277 

Fixed  charges                                                                  2,677,706  2,707,665 

Net  earnings   .'  $2,322,333  $2,029,612 

Dividend                                                                           1,920,000  1,920,000 

Surplus                                                                              $402,333  $109,612 

The  general  balance  sheet  of  the  company  as  of  June  30  compares  as 
follows: 

Assets                                                                        1901  1900 

Cost  of  road  and  equipment  $68,432,898  $64,561,728 

Cost  of  leases                                                                  14,014,000  14,014,000 

l^eal    estate                                                                     3,268,348  3,185,865 

Supplies  on  hand                                                           347,908  257,245 

Due  by  agents;  traffic                                                        392  32 

Due  by  others                                                                  9,361  13,991 

Due  by  companies  and  individuals                                   203.207  12,492 

Cash  on  hand                                                                    150.697  173,506 

Kuhn,  Loeb  &  Co.  redemption  Met.  2d  mort.  bds....         9,000  122,000 

Prepaid  insurance                                                            17,215  3,646 

Loaned  on  collateral                                                         9,604,416  12,461,516 

Est.  J.  Gould  suretyship                                                   300,000  300,000 

Central  Trust  Co.,  trustee,  etc                                              4,593  4,524 

Sundries                                                                             240,557  220,892 

Total   $96,602,594  $95,331,440 

Liabilities 

Cons,  capital  stock   $47,999,700  $47,999,700 

Sub.  to  inc.  capital                                                             300  300 

Funded  debt                                                                   39,554,000  39,665,000 

Interest  on  funded  debt                                                     362,709  292,709 

Man.  4  per  cent  bonds,  special  .•                          300,000  300,000 

Dividends  unpaid                                                                 27,358  7,358 

Coup,  due,  not  present                                                           60  60 

Due  for  wages                                                                 80,288  68,552 

Due  for  supplies,  taxes,  etc                                               376,804  3.33,323 

Open  accounts                                                                 53,118  69,807 

Conv.  bond  certificates                                                       42,035  44,035 

Taxes  in  litigation                                                        2,663,911  1,945,558 

Sundries                                                                               36,038  33.738 

Surplus                                                                             5,106,273  4,571,298 

Total  ,$96,602,594  $95,331,440 

OSIIKOSH,  WLS. — F.  S.  Donnell  and  his  Boston  associates  have  pur- 
chased the  property  of  the  Winnebago  Traction  Company,  the  deal  being 
consummated  Aug.  12.    Control  of  the  road  was  held  by  Emerson  McMillin 

&  Company,  of  New  York.  The  company  is  capitalized  at  .$650,000,  and 
operates  the  local  street  railway  lines,  an  amusement  park  of  15  acres  at 
Oshkosh  and  an  interurban  railway  extending  to  Neenah  and  Menasha. 
Thirty  miles  of  line  are  operated  in  all. 

RELLEVJLLE,  ONT.— The  sale  of  the  Belleville  Street  Railway,  which 
was  advertised  to  take  place  July  29,  has  been  posli)One(l.  'J'he  ]ioslpone- 
ment  was  made  at  th«  urgent  request  of  several  inlindcil  purchasers. 


Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 

Cincinnati,  Newport  & 
Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 

Cleveland  El.  Ry.  Co. . . . 

Cleveland,  Painesville  & 
Eastern  

Consolidated  Tr.  (Pitts- 
burgh )  

Denver  City  Trainway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  . . . . . 

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co, . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co.  . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. .  . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr,  Co.(Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 

1901 

1900 

Month 



July 

$89,657 

$83,718 

July 

22,480 

19,875 

J  ti  n  e 

i>t8i,o23 

1,105,006 

23)459 

tS  -j-tS 
'°,37o 

I  une 

72, 201 

73,905 

Tulv 

Iiilv 

181  856 

io,i»4 

0,900 

Till  V 
I  uiy 

254)973 

J  uiy 

I43i  223 

1 1 9»9^^ 

June 

250,668 

May 

•5*7  9nc 

May 

4,508 

4,146 

May 

283,403 

203,389 

luly 

15,303 

11,159 

June 

180,371 

168,244 

July 

■  66,898 

54,468 

Apr. 

3,749 

3.505 

July 

23,543 

20,979 

May 

80,401 

75.749 

July 

64,195 

59,196 

July 

35,866 

31,215 

June 

56,952 

48,211 

July 

290,649 

249,842 

June 

125,831 

119,148 

Mar. 

157,792 

148,009 

La  lEST 
Net  Earnings 


12,328 
448,283 
15,770 

42,452 

e  260 
101,210 

4.249 

140,965 
64,320 
116,764 


1,935 
120,993 

6,531 

33,414 
1,741 
8,569 
32,9  o 
32,299 
18,855 
26,010 
155,299 
27,306 
70,741 


1900 


11,351 
447,126 
13,232 

42,700 

87,977 

3,163 

132,099 
59,026 
98, 109 


908 

87,903 
3,818 

21,587 

I,  too 

11.434 
26,011 

27.794 
18,154 

21,305 
129,331 
25,127 
65,511 


N.'\ME 


American  Rys.  Co.. 

Binghamton  St.  Ry. 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

City  El. (Rome, Ga. ) 

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Olean  St.  Ry.  Co... . 

Richmond  Trac. Co 

Rochester  Ry  

Scranton  Ry.  Co. .  . 

Seattle  Elec.  Co. .  . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(P  tts- 
burgh)  


Gross  from  Jiily  1  Tft  Latest 
Date 


Period 
Ending 


June  30 
June  30 
June  30 

a  July  31 


aJune3o 
a  July  31 
rt  July  31 

Apr.  30 

«  July  31 
i2june3o 


May  31 
May  31 
a  July  31 

^/June  30 
"■June  30 

Apr  .30 
(Tjuly  31 

May  31 

July  31 
(fMay  31 
rt  July  31 

May  31 
a  July3i 

June  30 

Mar, 31 


1900 


Net  from  July  1  to 
Latest  JJate 


1001 


$844,29711778,042  %  

190,910!  i76,2ioj  86,835 
12101 198  11751595:4,130,563 

88,920     71,565]  46,829 


384.638:  369,938 

24,1381   

1,264,620!  1,147,653 


119,666 

838,502 
1,263,546 


48,895  47,026 
2,698,332  2,331,632 
75,416',  60,629 


102,359 

722,301 
1,150,728 


918,104 
1349,214 
43,019 
175,594 
898,156 

374,723 
514,386 
178,821 

564,347 
1,748,182 

1,340,356 

1,434,145 


830,674 
1,256,116 
39,322 
164,197 
835,543 
345,044 
412.705 
157,855 
504.191 
1.575, 6_| ' 


1.321,158 


223,546 
e  2,970 
565,227 

61,454 

378,268 
569,035 


20,247 
1,303,216 
26,698 

426,071 


21,735 
66,948 
337,248 
175,982 
193,192 
74,792 
254,458 
924,502 

186,131 

634,423 


1900 


79,108 
3,758,369 

40,828 


220,145 

511,572 

50,781 

304, 849 
493,249 


21,063 
1,085,748 
13,475 

389.333 


iS,475 

77,064 
328,021 
144,013 
97,253 
74,172 
211,962 
807,433 


604,154 


*  Nine  months. 
b  'I'liree  molitli: 


+  Caused  by  strike  of  employees.  a  From  Jin.  1. 
Ten  nujnths.     d  Five  months.     cExcluding  taxes. 
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CONSTRUCTION  NOTES 


I^tONTGOMERV,  ALA.— T.  W.  V\'atts,  provident  of  tlie  Montgomery  North- 
eni  Railway,  is  reported  to  have  stated  that  negotiations  are  being  conducted 
for  the  consolidation  of  the  Montgomery  Northern  Railway  Company  and 
the  Anniston  &  Montgomery  Railroad  Company. 

REDLANDS,  CAL. — The  San  Bernardino  Valley  Traction  Company  will 
begin  the  construction  of  its  proposed  road  about  Sept.  1.  Twenty-five  miles 
of  road  will  be  constructed,  and  the  lines  will  connect  Colton,  San  Ber- 
nardino and  Kedlands.  Six  motor  cars  and  one  irail  car  will  be  operated. 
The  contracts  for  equipment  have  been  let.  The  Illinois  bteel  Company,  of 
Chicago,  has  been  awarded  the  contract  for  the  rails,  the  J.  G.  Brill  Com- 
pany, of  Philadelphia,  has  been  awarded  the  contract  for  the  rolling  stock, 
and  the  General  Electric  Company,  of  Schenectady,  has  been  awarded  the  con- 
tract for  the  motors.  The  general  contract  for  constructing  the  line  will  be 
awarded  about  Sept.  L  The  company  will  install  one  200-kw  generator,  but 
no  engines  or  boilers  will  be  installed,  power  being  taken  from  the  lines  of  the 
Edison  Company.  The  officers  of  the  company  are:  Henry  Fisher,  president; 
A.  C.  IJenman,  Jr.,  vice-president  and  manager;  Harvey  H.  Duryee,  sec- 
retary;  Edward   S.    Graham,  treasurer. 

GREEN\\'ICH,  CONN. — The  lines  of  the  Greenwich  Tramway  Company 
have  been  completed,  and  the  road  is  now  in  operation.  The  new  line  forms 
an  important  link  in  the  through  line  from  New  York  to  Boston. 

SUFFIELD,  CONN.— The  East  Granby  &  Suffield  Railroad  Company  tiled 
articles  of  incorporation  with  the  Secretary  of  State  Aug.  12.  The  company  is 
organized  to  build  an  electric  railway  from  East  Granby,  to  complete  the  line 
of  the  Tariffville  extension  of  the  Central  New  England  Railroad,  which  was 
successfully  blocked  in  the  Legislature  during  the  recent  term.  The  company 
is  capitalized  at  $100,000.  C.  E.  Ilurst,  of  Cambridge;  ex-Governor  Lorrin  A. 
Cooke,  Rufus  D.  Holmes,  David  Strong,  Winfield  J.  Garvin,  of  Winsted; 
Theodore  M.  Maltbie,  Arthur  F.  Eggleston,  John  R.  Buck,  Charles  E.  Perkins 
and  Arthur  Perkins,  of  Hartford;  Charles  T.  Bissell,  of  Suffield,  and  Charles 
N.  Bates,  of  East  Granby,  are  interested  in  the  company. 

WASHINGTON,  D.  C— The  Washington,  Leonardtown  &  Point  Lookout 
Railway  Company  has  been  organized  by  Philadelphia  capitalists  to  construct 
an  electric  railway  from  Washington  to  Point  Lookout.  The  line  will  be  9S 
miles  long,  and  traverse  the  three  Maryland  counties  between  the  Potomac 
and  Chesapeake  Bay.  Former  Attorney-General  R.  C.  White,  of  Delaware,  is 
president  of  the  company. 

GAINESVTLI^E,  GA. — The  Dahlonega  &  Gainesville  Electric  Railway  Com- 
pany has  purchased  750  acres  of  land,  extending  from  the  limits  of  Gainesville. 
The  company  secures  important  water  power  privileges  by  the  purchase. 

ATLANTA,  GA.— The  Atlanta  Railway  &  Power  Company  has  filed  eight 
petitions  for  improvements,  turnouts,  switches  and  connections  on  its  lines. 
The  petitions  have  been  referred  to  the  committee  on  electric  and  other  rail- 
ways. 

-'\TL.\NT.\,  GA. — The  County  Commissioners,  .\ug.  8.  granted  street  railway 
franchises  to  the  Atlanta  Railway  &  Power  Company  and  the  Atlanta  Rapid 
Transit  Company.  The  franchise  to  the  former  company  gives  it  the  right  to 
extend  the  East  Point  line  from  East  Point  to  College  Park,  and  the  franchise 
to  the  Rapid  Transit  Company  permits  the  company  to  construct  a  line  from 
near  the  corner  of  Oak  Street  and  Plolderness  Street,  West  End,  to  a  point 
near  Westview  Cemetery. 

GRANITE  CITY,  ILL.— The  Venice,  Granite  City  and  Madison  Electric 
Railway  Company  has  been  granted  a  franchise  for  the  construction  of  its 
proposed  road  through  this  city. 

JOLIET  ILL. — The  engineers  in  charge  of  the  construction  of  the  Chicago 
&  Joliet  Electric  Railroad  have  announced  that  the  line  will  be  ready  for 
operation  during  the  first  week  in  September.  The  road  will  be  37  miles 
long,  and,  besides  operating  the  line  between  Chicago  and  Joliet,  controls  the 
local  lines  at  Joliet.  The  American  Railways  Company  owns  and  controls 
the  company. 

CHXCAG("),  ILL.— The  ..pringfield,  Chicago  &  Calumet  River  Railway 
has  been  incorporated  with  a  capital  of  $100,000  to  build  an  electric  railway 
from  the  First  Ward  in   Chicago  to  the  town  of  Hammond 

CHICAGO,  ILL.— William  A.  Conover,  a  lawyer  in  the  Reaper  Block,  has 
sent  to  Mayor  Harrison  a  novel  proposition  for  a  renewal  of  the  street  car 
franchises  which  expire  next  year.  The  proposition  contemplates  paying  to 
the  city  all  revenues  in  excess  of  a  certain  fixed  income  for  the  company  con- 
ducting the  business,  and  Mr.  Conover  declares  he  has  assurances  of  being 
able  easily  to  raise  tli£  money  in  case  it  were  accepted.  The  plan  proposed  is 
that  the  city  grant  to  a  company  which  is  to  be  formed  for  the  purpose  fran- 
chises for  street  car  lines  on  the  North  Side,  South  Side  and  West  Side,  cover- 
ing the  streets  in  which  the  Chicago  City  and  Union  Traction  Companies  are 
now  operating.  In  return  for  the  franchises  the  company  will  obligate  itself 
to  build  and  equip  an  up-to-date  street  car  system,  the  city  having  the  power 
to  supervise  the  construction  of  the  roads,  and,  within  certain  limits,  to  direct 
the  manner  in  which  they  are  to  be  operated.  In  case  the  city  ever  wants  to 
acquire  the  roads  it  can  buy  out  the  company  at  any  time.  The  fare  to  be 
charged  shall  be  5  cents  for  a  continuous  ride.  Mr.  Conover's  offer  has  been 
referred  to  the  Council  committee  on  local  transportation. 

Ml'.X'ClE,  IND. — E.  P.  Roberts  &  Company,  of  Cleveland,  have  been  re- 
tained as  chief  engineers,  by  the  Muncie,  Hartford  &  Fort  Wayne  Railway 
Company,  of  which  S.  M.  Hexter,  of  Cleveland,  is  president.  A  force  of 
engineers  is  now  in  the  field,  and  contracts  will  be  let  as  soon  as  a  survey  is 
made,  and  plans  and  specifications  completed. 


LOGANSPORT,  IND. — The  County  Commissioners  have  granted  the  Indian- 
apolis &  Logansport  Interurban  Electric  Railway  an  extension  of  franchise  over 
the  Burlington  pike  in  this  county.  The  promoters  are  endeavoring  to  secure 
an  extension  of  franchises  in  all  the  counties  through  which  the  road  is  to 
pass.    It  now  Idoks  as  though  the  road  would  finally  be  constructed. 

INDIANAPOLIS,  IND.— The  Indiana  State  Tax  Board  is  giving  much  at- 
tention to  the  appeals  made  from  assessments  made  against  electric  rail- 
ways in  the  State.  The  Indianapolis  Street  Railway  Company  has  notified  the 
board  that  it  will  ask  for  a  reduction  in  the  assessment  made  against  it,  and, 
if  denied,  will  appeal  to  the  courts.  The  assessment  of  this  company  last 
year  was  increased  from  $2,500,000  to  .$3,500,000,  and  this  year  it  was  again 
increased  until  the  total  is  now  over  $4,000,000.  Taxpayers  of  Terre  Haute 
have  appeared  before  the  board  asking  that  the  assessment  of  the  Terre  Haute 
&  Brazil  Interurban  line  be  materially  increased.  The  company  is  at  present 
assessed  on  a  valuation  of  $5,000  per  mile. 

INDIANAPOLIS,  IND.— The  Inaianapolis  &  Martinsville  Rapid  Transit 
Company  has  graded  its  line  to  Friendswood,  and  President  Smith,  an- 
nounces that  he  has  arranged  for  materials  for  the  construction  and  equip- 
ment of  the  road.  The  three  bridges  are  about  completed,  the  construction 
of  the  power  house  is  well  advanced  and  cars  are  expected  to  be  running 
by  Oct.  1. 

KOKOMO,  IND. — The  promoters  of  the  Central  Traction  Company  have 
not  entirely  abandoned  their  project  for  the  construction  of  an  electric  rail- 
way from.  Kokomo  to  Elwood.  Horace  E.  Stillwell,  of  Anderson,  and  several 
others  interested  in  the  company,  were  recently  in  consultation  with  repre- 
sentatives of  Townsend,  Reed  &  Company,  of  Chicago,  and  it  is  said  that 
propositions  were  made  to  have  that  company  build  the  line.  No  definite  an- 
nouncement has  been  made. 

LAPORTE,  IND. — The  County  Commissioners  of  Laporte  have  granted  the 
Chicago,  Valparaiso  &  Michigan  City  Railway  Company,  which  intends  to 
connect  Chicago,  Valparaiso,  Laporte,  Hobart,  Crown  Point,  Hammond, 
Westville,  Michigan  City,  and  Chesterton  with  an  electric  railway,  a  fran- 
chise to  construct  and  operate  a  road  on  the  highways  in  the  county.  Chicago 
capitalists  are  behind  the  project  and  the  announcement  is  made  that  the  line 
will  be  running"  within  a  year. 

INDIANAPOLIS,  IND. — The  County  Commissioners  have  granted  a  fran- 
chise to  the  Indianapolis,  Morristown  &  Rushville  Traction  Company  for  the 
construction  of  an  electric  railway  line  from  the  National  Road  to  the  Brook- 
ville  Road,  on  Sherman  Drive,  thence  on  the  Brookville  Road  southeast  to 
the  county  line.  The  company  proposes  to  build  the  road  through  Marion, 
Hancock,  Shelby,  Rush  and  Franklin  Counties,  and  the  points  reached  will  be 
intermediate  between  Indianapolis  and  Laurel,  Ind. 

LINION  CITY,  IND. — The  organization  of  a  company  to  build  an  interurban 
electric  railway  from  Richmond  to  Portland,  via  Union  City,  a  distance  of 
about  60  miles,  has  been  completed.  The  company  is  capitalized  at  $50,000. 
The  officers  of  the  company  are:  C.  S.  Pierce,  president;  S.  II.  Dunn,  vice- 
president;  William  Kerr,  treasurer;  D.  P.  Shockney,  secretary;  L.  C.  Hues- 
man,  general  manager,  all  of  Union  City. 

SI-IREVEPORT,  LA.— The  People's  Belt  Railroad  Company  has  been  in- 
corporated, with  capital  stock  of  $100,000,  to  construct  a  5-mile  licit  railway. 
Among  those  interested  in  the  company  are:  C.  H.  Minge,  William  L. 
Ingersoll,  L.  M.  Carter  and  J.  D.  Wilkinson. 

UPTON,  MASS. — The  Selectmen  of  Upton  have  voted  to  grant  a  franchise 
to  the  Milford  &  Upton  Electric  Railway  Company,  requiring  a  deposit  of 
$5,000  when  construction  is  begun,  and  providing  that  the  line  is  completed 
and  in  running  order  by  Jan.  1,  1902.  The  Milford  &  Upton  Electric  Railway 
Company  will  use  the  tracks  of  the  old  Grafton  &  Upton  Railway,  equipped 
with  electricity.  The  road  is  backed  by  the  Messrs.  Draper,  of  Hopedale,  and 
it  will  be  operated  by  the  Milford,  Ilolliston  &  Framingham  Street  Railway 
Company,  having  a  loop  extending  from  West  Upton. 

GRAND  RAPIDS,  MICH.— Franchises  and  right  of  way  for  a  road  pro- 
jected by  A.  D.  Prosser  to  extend  from  Grana  Rapids  to  Kalamazoo  have  been 
purchased  by  George  T.  Bishop  and  others  of  Cleveland.  Mr.  Bishop  has 
just  completed  an  inspection  of  the  route  and  states  that  surveys  are  being 
made.  He  expects  the  line  will  be  in  operation  by  July  1,  1902.  The  line 
will  touch  Plainwell,  Otsego,  Allegan,  Martin  and  other  towns.  Mr.  Bishop 
is  interested  in  a  number  of  electric  roads  in  various  portions  of  the  country. 

DETROIT,  MICH.— The  Detroit  United  Railway  Company  has  completed 
and  put  into  service  its  overhead  crossing  with  the  tracks  of  the  Grand 
Trunk  Railway,  on  its  Detroit  &  Northwestern  division  near  Orchard  Lake. 
While  the  original  company  objected  seriously  to  a  separation  of  grades  at  this 
point,  principally  on  account  of  the  expense,  the  company  is  more  than 
satisfied  with  the  improvement,  and  points  with  pride,  not  only  to  the 
safety  to  travelers  provided  thereby,  but  also  to  the  splendid  view  of  the 
surrounding  country  and  lakes  to  be  obtained  from  the  bridge. 

SAGINAW,  MICH. — It  is  reported  that  an  electric  railway  will  be  built 
from  Saginaw  to  St.  Johns  via  Elsie,  where  coal  has  recently  been  dis- 
covered. At  St.  Johns  it  will  connect  with  the  Lansing,  St.  Johns  &  St. 
Louis  Railway,  and  while  the  names  of  the  projectors  have  not  been  made 
public,  it  is  believed  that  the  stockholders  of  the  latter  company  are  in- 
terested. 

LANSING,  MICH. — The  Common  Council  of  Lansing  has  granted  a  fran- 
chise to  the  Gordon  Transportation  *_ompany  for  its  line  through  the  city, 
'this  proposed  road  will  run  from  Battle  Creek  to  Lansing. 

ST.  LOUIS,  MO. — The  power  house  of  the  St.  Louis  Transit  Company  at 
Jefferson  and  Geyer  Avenues  was  slightly  damaged  by  fire  last  week.  The 
loss  is  estimated  at  $2,500. 
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ST.  PAUL,  MINN.— Newspaper  reports  say:  "The  Chicago  Great  Western 
contemplates  the  installation  of  electric  motive  power  for  all  its  suburban 
service  out  of  St.  Paul,  reaching  as  far  south  as  Randolph,  30  miles.  Edward 
C.  Boynton,  of  the  engineering  department,  it  is  said,  on  reliable  authority, 
has  been  engaged  in  making  estimates  and  drawing  plans  for  the  proposed 
change  from  steam  to  electric  power,  and  has  already  submitted  two  plans  to 
the  company,  one  on  the  third-rail  system,  and  the  other  on  the  overhead 
trolley,  with  return  circuit." 

PERTH  AMCOY,  N.  J. — The  Raritan  Traction  Company  has  been  granted 
a  franchise  for  the  construction  of  its  lines  througli  Metuchen.  This  is  the 
second  franchise  that  has  been  passed  by  the  Council  of  Metuchen,  the  first 
one  having  been  declared  void  by  the  Supreme  Court.  The  granting  of  the 
franchise  will  enable  the  company  to  finish  its  line  between  Perth  Aniboy  and 
Metuchen;  thus  direct  communication  between  the  former  and  the  county 
seat  at  New  Brunswick  will  ther.  be  established. 

ATLANTIC  CITY,  N.  J.— New  life  has  been  injected  into  the  Atlantic 
City  Passenger  Railroad  Company,  which  was  incorporated  Feb.  10,  1869,  and 
which  has  done  practically  nothing  more  than  pay  its  State  tax  since  that  time, 
and  now  the  announcement  is  made  that  the  company  proposes  to  carry  to 
successful  completion  the  work  it  was  originally  incorporated  to  do.  The 
company  was  given  a  franchise  some  thirty  years  ago  for  the  construction  of 
railroad  lines  in  Atlantic  City,  and  it  is  under  these  grants,  which  were  duly 
accepted,  that  the  company  proposes  to  construct  a  system  of  underground  elec- 
tric railways.  The  directors  of  the  company  are:  W.  H.  Bartlett,  I.  A.  Swei- 
gard,  Thomas  F.  Durham,  George  T.  Lippincott,  A.  M.  Jordan,  George  A. 
Aldrich  and  R.  J.  Purcell.  W.  H.  Bartlett  is  president  of  the  company,  and 
Eli  H.  Chandler,  secretary  and  treasurer. 

TROY,  N.  Y. — J.  A.  Scriven,  of  Petersburgh,  is  reported  to  be  interested 
in  a  plan  to  construct  an  electric  railway  from  Troy  to  Petersburgh  and 
Williamstown. 

AMSTERDAM,  N.  Y.— The  Amsterdam  Street  Railroad  Company  has  pur- 
chased a  site  for  its  new  power  house,  and  plans  for  the  plant  have  been  sub- 
mitted to  contractors  for  bids.  The  company  has  decided  on  a  route  for  its  ex- 
tension to  Johnstown,  and  the  locating  survey  for  the  line  from  Amsterdam  to 
Schenectady  is  now  being  made.  A  final  decision  in  regard  to  the  route  of  the 
latter  line  will  be  made  in  a  few  days. 

ROCHESTER,  N.  Y.— It  is  stated  that  the  Rochester  &  Southern  Railway 
Company  has  completed  arrangements  for  financing  the  road,  and  has  awarded 
the  contract  for  the  construction  of  the  road  to  a  New  York  firm.  The 
name  of  the  contractor  is  not  given.  The  lines  of  the  Rochester  &  Southern 
Railway  will  connect  Rochester  with  Dansville,  Mt.  Morris,  Hornellsville  and 
other  important  towns. 

SYRACUSE,  N.  Y. — The  Syracuse  Rapid  Transit  Railway  Company  has 
secured  a  franchise  for  the  construction  of  an  electric  railway  through  Graves 
Street  and  Douglas  Street,  from  Highland  Street  to  Oak  Street.  The  fran- 
chise was  offered  at  public  auction,  and  was  secured  by  the  company  for  $1.50. 
The  Syracuse  Rapid  Transit  Railway  Company  was  the  only  bidder  for  the 
franchise. 

UTICA,  N.  Y. — The  Council  of  Rome  has  passed  the  ordinance  granting  the 
Utica  Suburban  Railroad  Company  the  right  to  construct  a  line  into  Rome. 
The  company  is  to  build  over  Murphy  Road  to  James  Street  and  Whitesboro 
Street  in  Rome,    'the  ordinance  requires  that  the  road  be  completed  by  Nov.  1. 

UTICA,  N..\'. — The  local  street  railway  companies  have  made  arrangement 
with  the  Utica  Electric  Light  &  Power  Company  for  securing  additional  power 
to  operate  their  lines.  Power  will  be  taken  at  2000  volts,  and  transformed  for 
use  on  the  railway  lines.  The  transformers  will  be  installed  in  the  plant  of 
the  Utica  Electric  Light  &  Power  Company. 

NEW  YORK,  N.  Y. — Considerable  comment  has  recently  been  caused  by 
transactions  in  the  stock  of  the  American  Elevated  Railroad,  a  mysterious 
corporation  which,  it  is  claimed,  proposes  to  build  elevated  lines  to  operate 
al  a  speed  of  200  miles  per  hour.  The  claim  of  the  company  is  that  it  holds 
a  franchise  for  the  construction  of  an  elevated  railroad  on  Broadway,  from 
Fourteenth  Street  to  Harlem.  The  company  claims  to  have  secured  this 
charter  in  1880,  from  the  Legislature,  and  "it  has  been  legally  advised  that  the 
charter  is  still  operative,  and  that  the  road  can  be  built  at  any  time."  Osborn 
Longleton,  of  9G  Broadway,  is  president  of  the  company;  George  H.  Cook, 
secretary;  Henry  F.  West,  treasurer.  The  financial  interests  behind  the  com- 
pany are  not,  however,  made  public.  The  prospectus  of  the  company  describes 
the  system  as  "an  electric  elevated  road  with  a  double  central  rail  track  and  an 
additional  inverted  rail  under  each  end  of  the  ties,  which  serves  as  con- 
ductors and  also  to  balance  and  bind  the  cars  upon  the  track."  It  is  asserted 
that  the  system  revolutionizes  railroading,  "in  that  it  insures  a  construction 
that  removes  absolutely  the  dangers  from  derailing  and  makes  it  possible  to 
attain  any  desired  rate  of  speed  at  a  greatly  reduced  expenditure  of  power." 
'I  lie  company  claims  to  be  arranging  to  install  its  wonderful  system  on  sev- 
eral lines  connecting  populous  centers. 

BROOKLYN,  N.  Y.— General  Superintendent  W.  W,  Whcatlcy,  of  the 
lirooklyn  Rapid  Transit  Company,  announced  Aug.  V,',  that  lliO  new  cars  of 
new  model  had  been  purchased  for  operation  on  the  llalsey  .Street  and 
Seventh  Avenue  lines  in  lirooklyn,  and  that  such  cars  would  arrive  and  be 
placed  in  commission  by  Sept.  1. 

WATERFORD,  N.  Y.— The  Hudson  Valley  Railroad  Company,  into  which 
the  electric  railway  in  Central  New  York,  controlled  by  the  Powers-Colvin 
syndicate,  are  to  be  consolidated,  was  incorporated  Aug.  1.5.  The  company 
IS  capitalized  at  $2,000,000  and  the  roads  it  will  take  over  include  the  Stillwater 
&  Mc  chanicsville  Street  Railroad  Comjjany,  Glens  Falls,  Sand  Hill  iSi  hdrt 
Jidward  .Street  Railroad  Company,  Greenwich  &  .Schuylersville  Electric  Rail- 
road Company,  Warren  County  Railway  Cotnpany,  Saratoga  Traction  Com- 
I)any  and  .Saratoga  Northern  Railway.  The  officers  <if  the  conipiiny  are: 
Addison  B.  Colvin,  prcsideMt;  George  K.  Green,  vice-presiilent ;  Thomas 
O'Connor,  secretary;  Frank  .S.  Cowles,  treasurer,  and  J<iseph  A.  I'owers,  Peter 


McCarthy,  Edwin  Langdon,  A.  B.  Colvin  and  Thomas  O'Brien,  executive 
committee  and  managers. 

TIFFIN,  OHIO.— The  Tiffin  &  Southern  Railway  Company  has  been  or- 
ganized with  Michael  Riley,  of  Pittsburgh,  president,  and  B.  F.  Brough,  ol 
Toledo,  secretary  and  treasurer.  Judge  Allen  Smalley,  of  Toledo,  one  of  the 
promoters  of  the  Findlay  &  Marion  Railway,  is  also  interested.  The  two  lines 
will  connect  at  Upper  Sandusky  and  will  give  through  connection  from 
Columbus  to  Sandusky  and  Port  Clinton.  The  company  has  asked  for  a 
franchise  in  Wyandotte  County  and  has  been  granted  one  in  Seneca  County. 

STEUBENVILLE,  OHIO.— The  Pennsylvania  Railway  has  commenced 
open  warfare  against  the  Steubenville,  Mingoe  &:  Ohio  Valley  Railway  Com- 
pany, which  is  cutting  into  its  suburban  business.  The  Peiinsylvania  is  block- 
ing the  extension  of  the  traction  line  to  Brilliant,  and  last  week  a  force  of 
railroad  laborers  destroyed  the  girders  and  masonry  erected  for  the  Steuben- 
ville, Mingoe  &  Ohio  Valley  Railway  Company's  culvert  near  this  place. 

COLUMBUS,  OHIO.— It  is  announced  that  the  I'ennsylvania  Kailroa.l 
Company  will  endeavor  to  compete  with  traction  lines  now  being  built  by 
equipping  some  of  its  short  steam  roads  with  electricity,  without  interfering 
with  the  regular  freight  traffic.  It  is  stated  that  a  contract  has  been  placed 
with  A.  E.  Appleyard,  the  well-known  electric  railway  promoter,  to  equip  the 
Pennsylvania  line  between  Springfield  and  Xenia  as  soon  as  possible.  This 
will  be  done  to  forestall  the  Little  Miami  traction  Company,  which  is  build- 
ing between  these  points.  It  is  said  that  branch  lines  will  also  be  built  to 
Clifton  and  Cedarville  to  compete  with  projected  traction  lines.  It  is  said 
that  the  Pennsylvania  has  this  plan  in  view  for  branch  lines  in  several  sections 
of  the  State. 

CINCINNATI,  OHIO.— The  Cincinnati,  Oxford  &  Western  Railway  Com- 
pany has  commenced  work  of  surveying  and  has  placed  a  contract  for  a  large 
quantity  of  ties. 

AKRON,  OHIO.— Thomas  L.  Childs  has  applied  to  the  State  Canal  Com- 
mission for  the  use  of  the  berme  bank  of  the  Lake  Erie  and  Ohio  Canal,  from 
Cleveland  to  Portsmouth,  for  electric  railway  purposes.  Mr.  Childs  has 
been  defeated  in  an  effort  to  secure  right  of  way  through  Cuyahoga  County 
for  a  line  from  Cleveland  to  Akron,  and  he  is  now  endeavoring  to  secure 
the  canal  bank  for  this  purpose. 

SPRINGFIELD,  OHIO.— The  Dayton,  Springfield  &  Urbana  Railway 
Company  has  applied  to  the  city  for  permission  to  sprinkle  its  tracks  within 
the  city  with  oil.  It  is  believed  this  will  relieve  the  dust  nuisance  caused  by 
the  high  speed  of  its  cars. 

DA\TON,  OLIIO.— G.  M.  Hodges,  of  Dayton,  is  promoting  a  road  to 
be  known  as  the  Cincinnati,  Hamilton  &  Muncie  Traction  Company.  The 
intention  is  to  build  a  third-rail  electric  railway  from  Cincinnati  to  Muncie, 
Ind.,  by  way  of  Hamilton  and  Richmond.  It  is  claimed  that  much  of  the 
right  of  way  has  been  secured  and  arrangements  completed  to  enter  Cincin- 
nati.   W.  D.  Kiddell,  of  Dayton,  is  the  engineer  in  charge  of  surveys. 

LORAIN,  OHIO. — Practically  the  last  barrier  in  the  way  of  the  thiough 
line  of  the  Lake  Shore  Electric  Railway  Company  between  Cleveland  and 
Toledo  has  been  overcome  by  the  settlement  of  right-of-way  claims  with 
parties  near  Vermillion.  Work  on  the  tracks  and  several  large  bridges  near 
Vermillion  is  being  pushed. 

COLUMBUS,  OHIO.— The  new  power  house  of  the  Columbus,  Lond.m 
&  Springfield  Railway,  near  this  city,  has  been  placed  in  operation.  It  is 
furnishing  power  for  the  Columbus,  Grove  City  &  Southwestern  Riilway, 
which  is  being  put  in  operation. 

CINCINNATI,  C)HIO.— The  Rapid  Railway  Company,  which  is  promoted 
by  G.  R.  Scrugham  and  others,  of  Cincinnati,  has  applied  for  a  franchise  in 
Hamilton  County.  The  road  will  extend  from  Cincinnati  to  Lebanon  and 
Dayton,  closely  paralleling  an  existing  steam  road.  Considerable  right  of 
way  has  been  secured. 

CLEVELAND,  OHIO.— The  Cleveland  &  Southern  Railway  Company  has 
completed  its  road  almost  to  Medina,  and  has  commenced  construction  work 
over  a  private  right  of  way  between  Medina  and  Creston.  Right  of  way  is 
being  secured  to  Wooster. 

BRIDuEPORT,  OHIO. — Work  of  grading  has  been  started  near  this  place 
on  the  Bridgeport-Cadiz  Electric  Railway. 

FOSTORIA,  OHIO.— The  Toledo,  Fostoria  &  Findlay  Electric  Railway 
Company  instituted  a  regular  hourly  service  between  Fostoria  and  Findlay 
on  Aug.  15.  Reeves  Park,  midway  between  the  two  cities,  was  opened  that 
date  and  the  cars  carried  several  thousand  people  to  a  picnic. 

WHITEHOUSE,  OHIO.— The  Council  has  granted  a  franchise  through 
this  place  to  A.  H.  Detwiler,  promoter  of  the  Toledo,  Waterviile  &  Southern 
Railroad  Company.  A  certified  check  has  been  deposited  to  insure  compli- 
ance with  the  conditions  of  the  franchise. 

CLEVELAND,  OHIO. — R.  L.  Andrews,  general  manager  of  the  newly  con- 
solidated Cleveland  &  Eastern  Railway,  is  making  plans  to  greatly  improve 
the  Chagrin  Falls  &  Eastern  line,  which  is  being  extended  to  form  the  through 
line  to  Warren  and  Youngstown.  The  route  is  to  be  changed  so  that  the 
direct  line  will  be  considerable  shorter  than  at  present,  and  two  of  the  lines 
are  to  be  connected  by  a  short  link  touching  Pnnderson's  Lake.  Much  bal- 
lasting is  to  be  done. 

TIF'FIN,  OHIO. — The  County  Commissioners  of  Seneca  County  have 
granted  a  franchise  through  the  county  to  the  Tiffin  &  Port  Clinton  Railway 
Company,  which  is  promoted  by  the  Kerlin  Brothers,  of  Toledo.  The  Toledo, 
Tiffin  &  Sandusky  Railway,  a  rival  company,  has  secured  considcralile  in  iv.ilc 
right  of  way  over  the  same  route. 

EAST  LIVERPOOL,  OHIO.— J.  J.  Phillips,  Thomas  W.  Latham  and  C. 
C.  Jones  have  revived  the  project  of  constructing  an  electric  railway  from 
.Salem  to  Lisbon  and  East  Liverpool.  A  private  right  of  way  following  river 
valleys  will  be  necessary  as  the  country  is  very  hilly.  A  spur  line  will 
probably  be  built  from  Leetonia  to  Columbi.ina. 
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YOUNGSTOWN,  OHIO.— Construction  work  has  been  started  near  New 
Castle  on  the  Sharon  &  New  Castle  Railway.  Work  on  the  Youngstown  & 
Sharon  Railway  is  nearly  completed,  and  the  construction  force  of  that  com- 
pany is  being  put  to  work  on  the  Sharon  &  New  Castle  Railway,  bofh  be- 
ing built  by  the  same  people. 

TOLEDO,  OHIO.— A  company  headed  by  Charles  Sumner,  of  Toledo,  is 
securing  right  of  way  for  a  line  to  extend  from  Toledo  to  Ann  Arbor,  Mich. 
The  route  practically  parallels  the  route  of  the  proposed  Ohio  &  Michigan 
Railway,  the  promoters  of  which  have  secured  a  number  of  franchises  and 
much  right  of  way. 

COLUMBUS,  OHIO.— It  is  understood  tnat  the  Columbus,  Winchester  & 
Lancaster  Traction  Company,  which  was  promoted  by  Simons  Brothers,  of 
Columbus,  to  build  an  electric  railway  from  Columbus  to  Lancaster,  has 
withdrawn  from  the  field  in  favor  of  the  Scioto  Valley  Traction  Company, 
although  nearly  all  the  right  of  way  had  been  secured.  This  has  resulted, 
so  it  is  said,  from  an  agreement  between  the  Jiverett-Moore  syndicate  and  the 
Pomeroy-Mandelbaum  syndicate.  The  former  is  back  of  the  Scioto  Valley 
Company,  while  the  latter  is  back  of  the  Columbus,  Delaware  &  Marion 
Railway,  in  which  the  Simons  Brothers  are  interested,  and  they  were  in- 
duced to  drop  the  first  mentioned  project  and  devote  their  entire  attention 
to  the  latter. 

TOLEDO,  OHIO.— George  B.  Kerper,  chief  owner  of  the  Toledo,  Bowling 
Green  &  Southern  Railway,  has  made  a  traffic  arrangement  with  the  Toledo 
i^ailways  &  Light  Company  to  enter  the  center  of  the  city  over  its  lines.  A 
new  line  will  be  built  from  Perrysburg  to  the  city  limits  to  connect  with 
the  city  tracks.  Heretofore  the  Toledo,  Bowling  Green  &  Southern  cars 
have  entered  the  city  over  the  tracks  of  the  Toledo  &  Maumee  Valley  Rail- 
way. The  new  arrangement  gives  the  company  right  to  operate  express  as 
well  as  passenger  cars,  which  was  not  permitted  under  the  former  arrange- 
ment. 

FINDLAY,  OHIO.— Track  laying  has  been  started  on  the  uncompleted  sec- 
tion of  the  Toledo,  Bowling  Green  &  Southern  Railway  between  Mortimer 
and  Trombley.  It  is  expected  the  work  will  be  completed  by  Nov.  1,  when 
cars  will  be  operated  from  Toledo  to  Findlay. 

CLYDE,  OHIO.— J.  C.  Parker,  promoter  of  the  Sandusky,  Clyde,  Titfin  & 
Southern  Railway,  has  been  unable  to  igree  on  terms  of  a  franchise  through 
the  center  of  Clyde,  and  announces  that  the  road  will  be  built  over  a  private 
right  of  way  just  outside  the  corporation  line.  All  right  of  way  for  the  road 
has  been  secured  and  surveys  are  being  made. 

LISBON,  OHIO.— The  franchise  granted  by  the  County  Commissioners  to 
Smith  &  Haight,  of  Cleveland,  promoters  of  the  Salem,  Lisbon  &  East  Liver- 
pool Traction  Company,  expired  a  few  days  ago  because  no  work  had  been 
done.  Some  time  ago  the  promoters  secured  a  sixty-day  extension,  and  an- 
nounced that  work  would  start  at  once.  It  is  claimed  that  surveys  over  the 
route  between  Lisbon  and  East  Liverpool  have  shown  that  a  road  over  this 
route  is  impractical  because  of  the  severe  grades,  and  it  is  believed  that  this 
portion  of  the  project  has  been  abandoned. 

AKRON,  OHIO.— The  Northern  Ohio  Traction  Company  is  rebuilding  and 
re-equipping  practically  all  its  present  city  cars.  Fifteen  new  city  cars  will 
be  purchased  for  use  next  winter. 

MEDIA,  PA.— The  Philadelphia,  Morton  &  Swathmore  Street  Railway  Com- 
pany is  preparing  to  begin  work  on  the  extension  of  the  lines  of  the  Media 
and  Chester  division  of  the  Media,  Middletown,  Ashton  &  Chester  Electric 
Railway,  which  it  owns.  Ties  are  now  being  delivered  along  the  route  of  the 
extension.    The  company  has  until  Jan.  1  in  which  to  begin  work. 

JOHNSTOWN,  PA. — The  recently  incorporated  Concjnaugh  Railroad  Com- 
pany has  completed  a  survey  for  the  construction  of  its  proposed  road  from 
Johnstown  to  Ebensburg.  Pittsburgh  and  Philadelphia  capitalists  are  the  pro- 
moters. 

ALLEGHENY,  PA. — The  Mellon  traction  ordinances,  notice  of  which  ap- 
peared in  the  Street  Railway  Journal  lor  Aug.  17  and  previous  issues,  have 
been  passed  by  the  Council.  The  franchise  ordinances  are  passed  in  favor  of 
the  City  View  Street  Railway  Company,  Allegheny  Hill  Street  Railway  Com- 
pany, Benton  Avenue  Street  Railway  Company,  Howard  &  East  Street  Rail- 
way Company,  Superior  Avenue  &  Shady  Avenue  Street  Railway  Company, 
and  the  East  Street  &  Evergreen  Street  Railway  Company.  Messrs  Mellon,  as 
is  well  known,  control  the  Monongahela  Traction  Company,  of  Pittsburgh,  and 
the  Monongahela  Electric  Light  &  Power  Company. 

E.'VSTON,  P.\. — The  Easton  &  Belvidere  Street  Railway  Company  has  recently 
been  incorporated  to  construct  an  electric  railway  from  Easton  to  Belvidere. 
Interest  identified  with  the  company  secured  before  its  incorporation  water- 
power  rights  and  a  large  part  of  the  right  of  way.  The  incorporators  of  the 
company  are:  C.  A.  Laros,  Howard  Mutchler,  C.  L.  Hemingway,  John  H. 
McGrath,  A.  J.  Cooper  and  B.  Frank  Miller. 

BLOOMSBURG,  PA.— The  Bloomsburg  &  Benton  Street  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $120,000,  to  build  an  electric 
railway  from  East  Bloomsburg  to  Blooomsburg,  Lightstreet,  Orangeville, 
Stillwater  and  Benton,  a  distance  of  20  miles.  W.  S.  Moyer,  of  Blooms- 
burg, is  president  of  the  company. 

PATTON,  PA.— The  Northern  Cambria  Street  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $18,000  to  construct  an  electric  railway 
from  Patton  to  Carroltown.  The  incorporators  of  the  company  are:  A.  E. 
Patton,  of  Curwensville;  W.  H.  Sanford,  W.  H.  Denlinger  and  E.  C.  Brown, 
of  Patton;  J.  E.  Hedding,  of  Morrisdale;  F.  G.  Harris  and  James  W.  Kerr, 
of  Clearfield;  T.  S.  Pearce,  of  Saltsburg;  F.  G.  Harder,  of  Harrisburg;  ;A.  G. 
Palmer,  of  Corning,  N.  Y.;  T.  O.  Snyder,  of  Kylertown,  and  J.  A.  Sweigard, 
of  Philadelphia. 


READING,  PA. — The  Reading  &  Southwestern  Street  Railway  Company 
has  increased  its  bonded  indebtedness  from  $75,000  to  $150,000,  and  has  filed 
a  new  mortgage  for  the  latter  amount.  The  mortgage  covers  the  entire  road 
and  is  given  to  the  Pennsylvania  Trust  Company,  trustee  for  the  sale  of 
bonds.  These  bonds  bear  5  per  cent  interest  and  are  to  run  thirty  years.  Of 
the  new  issue  $75,000  will  be  used  to  retire  existing  bonds  and  the  balance, 
$25,000,  will  be  used  to  cancel  the  company's  floating  debt. 

DOWNINGTOWN,  PA.— The  Council  of  Downingtown  has  passed  an  or- 
dinance granting  the  Uwchlan  Street  Railway  Company  the  right  to  build  an 
electric  railway  through  Downingtown.  The  Uwchlan  Street  Railway  Company 
was  incorporated  about  Aug.  1,  and  its  purpose  is  to  build  about  3  miles  of 
new  line.  The  directors  of  the  company  are:  H.  A.  Raw,  of  Philadelphia, 
president;  Henr^  RifFe,  William  Trimble,  W.  A.  McDonald,  W.  L.  Conwell. 

PITTSBURGH,  PA.— The  stockholders  of  the  Pittsburgh  &  Birmingham 
Traction  Company  held  their  annual  meeting  a  few  days  ago,  and  elected  the 
following  officers  and  directors:  W.  L.  Mellon,  president;  A.  W.  Mellon,  vice- 
president;  R.  B.  Mellon,  treasurer;  George  S.  Davidson,  secretary  and  general 
manager;  Weaver  H.  Rogers,  assistant  secretary.  This  is  the  road  that  was 
purchased  by  Messrs.  Mellon,  local  bankers,  last  May,  and  the  new  manage- 
ment decided  at  the  last  meeting  to  make  important  improvements  in  the 
property.  Two  hundred  thousand  dollars  will  be  spent  upon  one  hundred  new 
cars,  which  will  all  be  in  operation  within  four  months.  It  has  also  been  de- 
cided to  relay  the  tracks  along  the  entire  line.  The  business  of  the  company 
has  shown  marked  growth  during  the  last  year,  11,408,673  passengers  having 
been  carried,  which  is  400,000  more  than  the  year  before. 

CORNELLSVILLE,  PA.— ihe  Pittsburgh,  McKeesport  &  Cornellsville 
Railway  is  completed  from  Eighth  Street,  New  Haven,  to  the  Notter  Road, 
the  old  line  being  abandoned.  Engineers  are  working  on  the  road  between 
Mayer  and  Scottdale,  and  the  roadbed  has  been  prepared  nearly  to  Penns- 
ville.  The  line  between  Leisenring  and  Mount  Pleasant  is  ready  for  opera- 
tion. Two  divisions  have  been  created  on  the  line  between  Mayer  and 
Leisenring. 

ERIE,  PA. — The  Conneaut  &  Erie  Traction  Company  has  just  perfected 
its  organization,  but  the  company  has  not  yet  developed  its  plans  for  the 
construction  of  the  proposed  electric  railway  from  Erie  to  Conneaut,  Ohio. 
About  30  miles  of  line,  all  told,  will  be  constructed.  The  officers  of  the 
company  are:  J.  S.  Van  Cleve,  president;  Charles  E.  Shenk,  vice-president; 
H.   E.  Fish,  secretary;  John  R.   McDonald,  treasurer. 

PITTSBURGH,  PA. — The  following  companies  have  recently  been  in- 
corporated by  the  same  interests:  Bellefield  Street  Railway  Company,  capi- 
tal stock  $3,000,  to  build  a  one-half-mile  electric  railway  in  Bellefield;  Beatty 
Street  &  Highland  Park  Street  Railway  Company,  capital  stock  $7,500,  to 
build  IV2  miles  of  line  in  Pittsburgh;  Stanton  Avenue  Street  Railway  Com- 
pany, capital  stock  $3,000,  to  build  one-half-mile  line  in  Pittsburgh;  Bellefield 
&  Oakland  Street  Railway  Company,  capital  stock  $9,000,  to  build  1%-mile  line 
in  Pittsburgh;  Elwood  City  Street  Railway  Company,  capital  stock  $9,000, 
to  build  IV2  miles  of  line  through  i:.lwood  City;  Sheridan  Avenue  Street 
Railway  Company,  capital  stock  $G,000,  to  build  1  mile  of  line  in  Pittsburgh; 
Atlantic  &  Neville  Street  Railway  Company,  capital  $6,000,  to  build  a  one- 
quarter-mile  line  in  Pittsburgh;  Matila  &  Dauphin  Street  Railway  Company, 
capital  stock  $12,000,  to  build  1%  miles  oi  line  in  Pittsburgh;  Kentucky 
Avenue  &  Howe  Street  Railway  Company,  capital  stock  $12,000,  to  build 
2  miles  of  line  in  Howe;  New  Castle  iSi  Moravia  Street  Railway  Company, 
capital  stock  $30,000,  to  build  5  miles  of  line  from  New  Castle;  East  End  & 
Wilkinsburg  Street  Railway  Company,  capital  stock  $12,000,  to  build  2  miles 
of  line  in  Pittsburgh.  Thomas  S.  Bigelow,  Thomas  J.  Crump,  John  Jenkins, 
F.  L.  Roberts,  John  B.  Barr  and  H.  W.  Mitchell  are  interested  in  the  several 
companies. 

RUTHERFORDTON,  S.  C— It  is  reported  that  plans  are  being  matured 
for  the  construction  of  an  electric  railway  from  Rutherfordton  to  Asheville 
and  Chimney  Rock,  making  connections  with  the  Seaboard  Air  Line.  It  is 
estimated  that  the  total  cost  of  constructing  the  line  will  be  $400,000.  Decatur 
Morrow,  of  Rutherfordton,  is  reported  to  be  interested  in  the  project. 

NORFOLK,  VA. — Work  is  being  pushed  forward  rapidly  on  the  track  con- 
struction of  the  Bay  Shore  Terminal  Company,  of  which  H.  H.  Page,  of 
Norfolk,  is  president.  The  line  is  now  practically  completed  from  Norfolk  to 
Ocean  View,  a  distance  of  7  miles.  The  track  is  laid  with  7-lb.  T-rail,  and  a 
brick  power  house  and  car  house  have  been  built.  Rights  have  also  been  re- 
ceived from  the  City  Council  of  Norfolk  for  some  15  miles  of  rights  in  that 
city,  covering,  practically,  every  unoccupied  street.  The  road  is  owned 
locally. 

NEWPORT  NEWS,  VA.— The  Hampton  Roads  Railway  &  Electric  Com- 
pany is  making  material  progress  on  its  power  plant  and  its  roadway  between 
Newport  News  and  Hampton.  The  contractor  has  been  at  work  on  the  power 
plant  and  the  other  parts  of  the  system  for  three  months.  About  4  miles  of 
track  have  been  laid.  The  poles  have  been  set,  and  the  wires  are  being  strung. 
The  contractor  has  also  started  work  inside  the  city.  Hampton  and  Marshall 
Avenues,  where  the  road  will  run,  are  being  graded. 

WHEn.LING,  W.  VA.— The  City  Railway  Company  has  made  application 
to  the  Council  for  a  franchise  for  the  construction  of  an  electric  railway  over 
a  specified  route.    F.  J.  Park  is  president  of  the  company. 

WEST  SUPERIOR,  WIS.— The  franchises  of  the  Duluth-Superior  Traction 
Company  have  been  extended  twelve  years.  The  company's  franchise  is  at 
present  good  for  twelve  years,  but  an  extension  was  desired  because  of  the 
many  improvements  being  made  by  the  company. 

JANESVILLE,  WIS. — P.  Spooner,  of  Madison,  has  made  application  for  a 
fifty-year  franchise  for  the  construction  of  an  electric  railway  in  Janesville. 
The  franchise  is  desired  for  the  proposed  interurban  railway  between  Madison 
and  Janesville. 
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British  Railway  Statistics 

The  manner  in  which  the  net  revenues  of  English  railways  have 
been  falling  ofif  is  remarkable.  The  decline  seems  to  be  due  rather 
to  the  increase  of  operating  expenses  than  to  any  falling  off  in 
freight  or  passenger  traffic.  The  figures  are  summed  up  in  a 
striking  article  by  H.  AUaway,  the  well-known  Wall  Street  ex- 
pert of  the  New  York  Times,  who  analyzes  the  returns  of  the 
fifteen  great  English  systems,  and  shows  for  last  year  a  net  fall- 
ing ofif  in  revenue  for  them  of  nearly  $7,000,000.  Mr.  Allaway 
predicts  that  the  English  investor  will  sell  out  and  turn  his  atten- 
tion to  American  "rails,"  which  undoubtedly  show  up  to  much 
greater  advantage.  That  is  a  shrewd  view  and  doubtless  a  true 
prophecy;  but  it  may  not  go  quite  far  enough.  English  railways 
are  already  beginning  to  feel  a  new  competition,  that  of  the  elec- 
tric trolley  system,  but  they  are  themselves  peculiarly  suitable 
for  the  use  of  electricity,  with  short  runs,  dense  population,  and 
separate  sets  of  rails  suited  to  different  classes  of  traffic.  We  may 
be  wrong,  but  we  have  an  idea  that  the  first  great  illustrations  of 
the  use  of  electricity  on  large  railroad  systems  will  be  seen  in 
England  rather  than  America,  and  that  the  roads  there  will  thus 
be  restored  to  their  wonted  prosperity. 

Worse  for  the  "  Coo" 

Many  years  ago  in  the  early  days  of  electric  railway  work  Leo 
Daft  had  a  low-tension  third-rail  road  in  the  outskirts  of  Balti- 
more, and  it  was  quite  instructive  to  see  ducks  and  other  bipeds, 
as  well  as  quadrupeds,  get  astride  the  system.  We  have  been  told 
there  were  some  damage  cases,  but  it  is  not  understood  that  col- 
lection was  ever  made.  As  Stephenson  said,  when  advocating  steam 
railroads  before  a  committee  of  the  House  of  Commons,  in  reply  as 
to  what  would  happen  if  a  cow  contested  the  right  of  way  with  his 
locomotives:  "So  much  the  worse  for  the  coo."  We  now  note 
that  Mrs.  Mary  Wynne,  a  resident  of  Union  Hill,  N.  J.,  has  in- 
structed her  counsel  to  begin  an  action  to  recover  damages  from 
the  North  Hudson  Railway  Company  because  one  of  its  trolley 
cars  killed  one  of  her  chickens.  Mrs.  Wynne  says  she  wants  the 
value  of  the  chicken,  which  she  admits  is  about  50  cents.  The 
tragic  fate  of  the  chicken  is  another  warning  of  the  uncertainty  of 
life,  but  we  submit  to  Mrs.  Mary  Wynne  that  it  would  hardly  be 
fair  to  the  other  inhabitants  of  the  good  State  of  New  Jersey  to 
suspend  traffic  on  the  North  Hudson  line  and  "turn  ofT  the  juice" 
every  time  one  of  her  chicks,  through  her  carelessness,  strays  from 
its  coop. 

The  Trolley  and  the  Ferries 

The  opening  of  the  Cortlandt  Street  branch  of  the  Metropolitan 
Street  Railway  in  New  York,  and  the  rapid  pushing  of  the  work 
on  the  track  leading  to  the  Christopher  Street  Ferry  will  shortly 
give  the  company  a  command  of  the  West  Side  ferry  situation, 
which  will  be  most  advantageous  to  management  and  patrons 
alike.  A  month  or  two  ago  we  illustrated  the  construction  work 
then  being  done  in  the  neighborhood  of  Cortlandt  Street,  whereby 
a  loop  system  could  be  installed  in  the  somewhat  narrow  and 
congested  routes  in  that  district.  This  line  was  opened  last  Sun- 
day, and  cars  are  now  running  by  electricity  directly  up  town  on 
both  Sixth  Avenue  and  Eighth  Avenue.  With  the  generous  sys- 
tem of  transfers  practiced  by  the  Metropolitan,  passengers  can 
soon  be  transported  from  the  Jersey  ferries  to  any  part  of  the 
city  by  the  payment  of  a  single  fare,  and  the  popularity  of  this 
service  is  assured.  While  the  Twenty-Third  Street  and  Forty- 
Second  Street  ferries  have  long  been  adequately  supplied  with 
transportation  facilities  at  their  New  York  terminal,  the  travelers 
by  the  downtown  routes  have  felt  the  necessity  of  some  better 
means  of  reaching  their  destinations.  To  such  the  two  new 
ferry  lines  will  immediately  give  considerably  increased  satisfac- 
tion with  the  service,  but,  as  always  happens  in  such  cases,  there 
will  undoubtedly  be  created  a  new  traffic  which  formerly  took 
other  routes.  It  is  to  be  regretted  that  some  similar  branches 
can  not  be  run  out  to  the  lower  East  River  ferries,  but  the  physi- 
cal difificulties  encountered  in  this  section  of  the  city  are  very 
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great,  while,  on  the  other  hand,  the  completion  of  the  new  bridges, 
if  they  are  built,  and  in  any  event  the  trend  of  business  uptown 
will  probably  send  a  large  portion  of  the  local  trafiic  further  north. 

Trolley  Cramps 

It  is  stated  that  Brooklyn,  N.  Y.,  just  at  present  is  sufifering 
from  cramps  and  stomach  ache,  due  to  an  injudicious  use  of  the 
trolley  car.  For  ourselves  we  should  be  inclined  to  attribute  the 
new-fangled  disease,  if  it  really  exists,  to  intemperance  in  other 
directions,  by  which,  of  course,  we  do  not  mean  insobriety  or 
inebriety.  A  pretty  fair  diagnosis  of  the  complaint  is  as  follows, 
given  by  a  well-known  physician: 

The  tendency  of  the  average  Brooklynite  to  ride  on  the  front 
seats  of  the  trolley  cars  and  get  the  air  is  responsible  for  these 
pains  in  the  stomach.  The  weather  during  the  summer  has  been 
trying  to  people  with  sensitive  stomachs.  People  drink  and  dine 
wonderfully  at  this  time  of  year.  They  imbibe  large  quantities 
of  iced  water  and  eat  melons  of  one  kind  and  another.  Then 
they  go  for  a  ride  to  one  of  the  beaches.  The  ordinary  Brook- 
lynite thinks  he  knows  the  seat  of  advantage  in  a  trolley  car.  It 
is  as  near  the  front  as  he  can  possibly  get,  and  there  he  sits  taking 
the  air,  while  the  car  runs  on.  He  is  all  overheated,  and  a  current 
of  cool  air  made  by  the  car  as  it  hurries  along  gives  him  some 
kind  of  relief.  Unknowingly  he  takes  cold  in  his  stomach,  and 
wheii  he  gels  ap  the  next  morning  he  can  not  go  to  business.  A 
little  precauiir.n  would  do  away  with  all  of  this  sufifering.  Men 
are  more  liable  to  be  afflicted  at  this  time  of  year  than  women. 
They  throw  open  their  coats  ori  the  cars,  and  in  that  way  get  the 
full  benefit  of  all  currents  of  air  that  are  passing.  The  soda  foun- 
tain in  the  drug  store  and  the  charming  ice-cream  soda  are  also 
accountable  for  msny  of  these  aches.  A  person,  overheated,  will 
stop  at  a  soda  fountain,  and  in  one  or  two  gulps  take  cold  orange 
phosphate,  which  ch'lls  and  shocks  the  stomach. 

After  all,  it  would  not  appear  that  the  trolley  car  is  to  blame. 
We  have  heard  a  dyspeptic,  hay-fever  victim  speak  of  the  fan 
motor  disrespectfully  as  a  "pneumonia  screw,"  but  the  fan  motor 
and  the  trolley  car  have  done  much  more  good  than  harm  in 
cooling  off  the  great  public  in  the  hot  weather.  At  the  same 
time,  a  trolley  trip  may  ofttimes  prove  inadequate  to  check  the 
ravages  of  a  diet  of  orange  phosphate  and  pink  watermelon. 

Two  Class  System  of  Fares 

Not  long  ago  in  discussing  the  complaints  of  passengers  who 
could  not  find  seats  and  elbow  room  in  the  cars  in  the  rush  hours, 
Mr.  Vreeland,  president  of  the  New  York  Metropolitan  Street 
Railway  system,  remarked  that  such  people  ought  to  resort  to  the 
automobile  cabs  or  horse  coaches,  and  thus  secure  the  comfort  they 
required.  As  a  matter  of  fact,  the  Pullman  service  on  our  main 
steam  roads  long  ago  established  a  two-fare  system,  but  it  has  not 
yet  become  part  of  the  trolley  trafific.  Mr.  Nyssen.  vice-president 
of  the  Citizens'  Union,  iri  Brooklyn,  is  out  in  advocacy  of  it,  how- 
ever, and  says : 

The  trouble  is  we  are  prejudiced  against  anything  which  looks 
like  a  separation  into  classes.  Nevertheless,  we  have  class  distinc- 
tion now  in  transportation  and  in  places  of  amusement,  but  we  are 
afraid  to  call  things  by  the  right  name.  I  do  not  want  to  create 
class  distinctions.  I  simply  desire  a  public  recognition  of  those 
distinctions  which  already  exist.  I  think  a  man  who  wants  better 
service  should  not  be  compelled  to  put  up  with  the  transportation 
facilities  afiforded  the  mtdtitude.  If  I  had  control  of  the  street-car 
service  of  this  city  I  would  put  first  and  second  class  cars  on  to- 
morrow. It  would  be  so  arranged  that  a  poor  man  could  go  to  his 
work  and  return  for  a  fare  of  perhaps  5  cents,  while  the  man  who 
prefers  the  first-class  car  would  have  to  pay,  perhaps,  15  cents. 
The  cars  would  be  all  alike,  except  that  they  would  be  marked 
first  and  second  class.  That  wouldn't  be  class  distinction,  because 
a  man  could  take  his  choice.  But  it  would  give  our  wives  oppor- 
tunity to  get  more  comfortable  transportation  by  the  payment  of  a 
little  more  money,  and  would  enable  any  man  who  does  not  like 
to  be  jammed  up  in  a  mob  to  get  into  a  car  with  men  and  women 
of  his  own  station  in  life  as  regards  dress,  customs  and  occupation. 

Now,  there  is  a  good  deal  in  all  this,  but  so  far  as  we  have  ob- 
served, such  a  system,  if  ever  adopted  on  American  street  cars, 
will  be  forced  by  public  demand.  The  managers  prefer  the  one  fare, 
one  car,  one  type  of  service,  and  do  not  want  to  bother  with  any- 
thing else.  They  are  providing  the  public  with  many  variations  for 
which  a  price  is  charged,  such  as  theater  cars,  trolley  parties,  moon- 


light rides,  etc.,  but  when  it  comes  to  the  ordinary,  regular  service, 
we  have  not  yet  met  the  manager  who  desires  to  increase  the  burden 
of  investment  in  a  varied  car  equipment.  Summer  and  winter  cars 
are  enough  for  them. 

Peruvian  Poetry 

When  one  reads  of  the  virulent  opposition  that  is  often  made 
against  the  construction  of  a  trolley  line,  it  is  impossible  not  to 
be  reminded  of  the  manner  in  which  prejudice  and  ignorance 
still  govern  human  conduct.  It  is  easy  to  conceive  conditions 
which  render  the  presence  of  a  trolley  line  objectionable,  but  a 
careful  study  of  the  various  cases  arising  shows  that  the  objections 
usually  come  from  the  few  rather  than  from  the  many,  the  trolley, 
the  postofifice  and  the  daily  newspaper  being  three  of  the  most 
democratic  institutions  ever  devised.  In  many  instances  the  ob- 
jections are  about  as  reasonable  as  those  of  the  dwellers  along 
a  certain  thoroughfare  in  a  far  Western  town,  who  having  success- 
fully driven  the  trolley  line  off  to  an  adjacent  avenue,  tried  not 
many  months  after  to  get  an  injunction  compelling  the  company 
to  build  a  parallel  line  along  their  street,  from  which  practically 
all  business  had  been  swiftly  and  inevitably  diverted.  Now  and 
again,  and  much  more  emphatically  in  these  latter  days,  there  is 
a  warm  welcome  for  the  trolley,  and  it  is  even  provocative  of 
poetry.  A  case  in  point  is  a  poem  by  S.  W.  Gilliam,  from  which 
we  can  not  refrain  quoting  one  stanza: 

When  Horatio  played  first  at  the  Tiber, 

When  the  cackling  of  geese  preserved  Rome, 
When  the  Liberty  bell  told  the  story 

Of  a  roused  people  fighting  for  home. 
When  wee  Charley  Ross  was  abducted. 

When  a  ball  pierced  old  Sumter  clean  through — 
Then  excitement  was  high;  but  'twas  higher. 

When  the  street  cars  ran  into  Peru. 
The  poet  explains  that  all  this  excitement  was  due  to  the  fact 
"That  at  last,  after  ages  of  waiting,  a  whole  street  car  had  entered 
Peru."  In  most  towns,  doubtless,  more  excitement  would  be 
caused  by  seeing  a  fragmentary  car  running  through  the  streets, 
but,  aside  from  that,  the  Peruvian  welcome  was  worthy  of  the 
occasion,  and  in  no  wise  to  be  contemned. 

Women  as  Car  Conductors 

It  is  stated  that  at  a  recent  meeting  of  the  Indiana  State  Board 
of  Tax  Commissioners,  representatives  of  the  Madison  Street 
Railway  Company  appeared  to  ask  for  a  reduction  in  their  assess- 
ment, and  in  doing  so  some  interesting  facts  were  elicited  from 
C.  J.  Thompson,  who  explained  to  the  board  why  the  company 
discharged  all  its  women  conductors.  He  said  the  company  was 
dissatisfied  with  the  men  in  its  employ  and  decided  to  try  women 
conductors  as  an  experiment,  believing  they  would  attract  patron- 
age and  would  be  more  refined  than  men.  At  first  the  company's 
expectations  were  fully  realized,  for  patronage  was  attracted  to 
tlie  lines  and  the  receipts  were  greatly  increased.  In  a  little  time, 
however,  the  women  conductors  began  to  show  marked  prefer- 
ences for  certain  men,  and  this  caused  other  men  to  withdraw 
their  patronage,  and  this  was  followed  by  the  women  of  the  city, 
many  of  whom  refused  to  ride  on  the  cars.  "It  soon  happened," 
concluded  Mr.  Thompson,  "that  the  patronage  fell  away  till  a  car 
contained  only  one  passenger  and  he  was  talking  to  the  con- 
ductor." 

This  is  all  very  interesting  and  instructive.  There  are  a  good 
many  places  in  this  country  where  young  women  have  been  put 
on  the  cars  to  collect  fares  in  aid  of  some  local  church  or  charity, 
and  the  results  have  usually  been  very  satisfactory;  but  when  it 
comes  to  steady  daily  work  of  the  same  kind,  the  innovation  is 
a  failure.  It  is  said  that  in  one  or  two  South  American  cities 
women  are  successfully  employed  as  conductors,  but  evidently  in 
North  America  the  average  conditions  are  against  it,  and  if  we 
stop  to  think  of  the  weary  and  wearing  task  of  the  conductor,  this 
should  not  be  surprising.  Mr.  Thompson  is  not  very  gallant  in 
his  explanation,  but  probably  told  the  truth  bluntly.  We  doubt 
whether  in  a  busy  city  like  New  York  or  Chicago  the  most  at- 
tractive young  women  would  have  much  time  for  flirting;  while. 
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on  the  other  hand,  the  general  nature  of  the  traffic  is  such  as  to 
preclude  any  serious  idea  of  their  employment. 

The  question  of  opening  up  any  new  channel  of  occupation  to 
women  is  always  of  interest  and  importance.  Electricity  has  cer- 
tainly widened  the  area  of  their  employment,  and  at  one  time  it 
used  to  be  said  that  the  whole  operation  of  a  street  car  system 
could  now  be  turned  over  to  them.  As  a  matter  of  fact,  while 
there  are  a  few  women  prominent  in  the  management  of  street 
railways,  there  are  hardly  any  on  the  cars  or  in  the  power  houses, 
and  the  Madison  incident  shows  that  even  as  conductors  they  are 
not  wanted.  Cookery,  children  and  church  may  be  less  attractive 
than  the  car  to  many  of  them,  but  if  the  "girl  bachelors"  can  not 
hereafter  run  the  car,  they  may  find  some  consolation  in  ejaculat- 
ing "hello,"  or  "what  number,"  instead  of  "all  aboard"  and  "step 
lively." 

The  London  "Busser" 

This  country,  as  is  well  known,  exports  annually  to  England 
large  quantities  of  electric  railway  material,  and  nearly  all  the 
apparatus  used  on  the  roads  of  Great  Britain  is  made  under 
American  patents.  But  while  America  has  established  a  tre- 
mendous lead  in  the  manufacture  of  apparatus  for  electric  rail- 
ways, London  has  retained,  in  its  'bus  horse,  a  type  of  motive 
power  which  has  always  been  considered  distinctly  English — 
whose  stoicism,  lumbering  intelligence  and  lack  of  annoying  am- 
bition have  caused  hundreds  of  Americans  fleeing  from  the  terrors 
of  the  "servant-girl  problem"  to  liken  him  to  that  tried  and 
trusted  individual,  the  English  "man."  It  has  been  quite  evident 
to  such  that  nothing  but  long  generations  of  similar  servitude 
could  have  created  so  perfect  a  fitting  to  his  position,  and  it 
comes  as  something  of  a  shock  to  read  in  a  recent  issue  of  the 
New  York  Herald  that  even  this  phase  of  British  traffic  has 
finally  fallen  into  the  hands  of  American  traders.  Whereas,  until 
lately.  England  and  the  Continent  supplied  the  thousands  of 
horses  used  annually  in  this  service,  the  United  States  has  at  last 
practically  gobbled  the  trade,  and  it  is  stated  on  good  authority 
that  fully  go  per  cent  of  the  London  "bussers"  are  raised  in  this 
country.  They  find  a  good  place  in  their  new  home,  however, 
for  the  'bus  horse  is  probably  one  of  the  best  treated  and  best 
cared  for  work  horses  in  the  world,  his  daily  labor  being  com- 
paratively light,  and  the  feed,  stabling  and  attention  he  receives 
being  unsurpassed.  The  general  type  is  akin  to  that  of  the  ex- 
press horse — a  short  backed,  short  legged,  deep  ribbed,  smoothly 
turned  animal,  weighing  in  the  neighborhood  of  1250  lbs.,  with 
plenty  of  bone  and  not  too  much  daylight  under  him,  and  with 
a  good  degree  of  snap  and  activity.  An  interesting  fact  which 
shows  that  the  qualities  of  the  type  are  appreciated  is  that  the 
owners  of  these  horses  are  subsidized  by  the  English  government 
so  much  per  head  per  year,  being  paid  by  the  War  Office  for  the 
right  to  draft  the  animals  on  short  notice  for  military  service. 

The  A.  I.  E.  E.  Convention 

The  eighteenth  annua!  convention  of  the  American  Institute 
of  Electrical  Engineers  was  probably  enjoyed  by  more  railway 
men  than  any  previous  meeting  of  the  kind.  Holding  it  at  the 
Pan-American  Exposition  naturally  greatly  increased  the  attend- 
ance by  the  addition  of  those  who  took  the  opportunity  to  "kill 
two  birds  with  one  stone,"  but  the  rapid  introduction  of  alternat- 
ing distribution  on  urban  as  well  as  suburban  roads,  the  joint 
operation  of  railway  and  lighting  plants  in  small  towns,  the 
bringing  together  of  men  who  have  drifted  into  various  branches 
of  the  profession  and  other  reasons,  have  made  the  meetings  of 
the  institute  in  recent  years  of  greater  and  greater  interest  to 
street  railway  engineers.  Elsewhere  in  this  issue  we  print  two 
extremely  interesting  papers  on  street  railway  subjects  which 
were  presented  at  the  convention  last  week,  and  it  is  greatly  to  be 
regretted  that  even  more  railway  men  than  were  present  could 
not  have  heard  them  read  and  partaken  in  the  discussion.  While 
the  street  railway  business  is,  perhaps,  not  as  strictly  confined 
to  electricity  as  that  of  lighting,  telegraphy  or  telephony— the 


subjects  of  cars,  trucks,  tracks,  schedule  and  management  of  em- 
ployees necessarily  occupying  a  large  part  of  the  operators'  time — 
still  the  importance  of  keeping  abreast  of  the  times  in  regard  to 
the  generation  and  utilization  of  the  motive  part  can  not  be  too 
strongly  advocated,  and  membership  in  the  A.  I.  E.  E.  for  the 
engineer  of  an  electric  road  should  be  as  much  a  matter  of  course 
as  that  of  membership  in  the  A.  S.  R.  A.  is  for  his  company. 
The  two  papers  read  by  Messrs.  Armstrong  and  Berg  show  that 
there  is  plenty  of  material  in  the  railway  field  from  which  ex- 
cellent papers  can  be  developed,  and  if  the  railway  engineers 
already  members  can  but  interest  their  colleagues  there  should 
be,  during  the  coming  winter,  other  valuable  discussions  on  rail- 
way subjects.  It  is  a  well-known  fact  that  a  very  large  proportion 
of  the  output,  measured  in  dollars,  of  the  large  manufacturing 
companies  is  for  railway  work,  so  that,  commercially,  as  well  as 
scientifically,  railway  topics  are  of  the  greatest  interest  to  the 
electrical  profession. 

Present  Day  Practice 

The  daily  papers  of  New  York  have  lately  had  various 
letters  about  the  street  cars,  chiefly,  of  course,  on  what 
might  be  done,  rather  than  in  favor  of  what  is  done. 
Sometimes  a  car  behind  schedule  does  not  stop  to  pick  up  a  pas- 
senger who  insists  that  it  shall  first  come  to  a  dead  halt ;  some- 
times in  the  wet,  people  have  to  change  cars  in  order  that  other 
people  elsewhere  in  greater  numbers  may  be  accommodated ;  some- 
times, the  transfers  are  not  frequent  enough,  and  often  there  are 
no  seats.  Far  be  it  from  us  to  insist,  with  Dr.  Pangloss,  that  what- 
ever is  is  best;  but  as  those  whose  constant  aim  and  desire  it  is  to 
promote  improvement  in  the  industry  with  which  we  are  identified, 
we  can  not  refrain  from  saying  that  much  of  this  criticism  does 
appear  either  ignorant  or  perverse ;  and  that  when  suggestions  are 
offered  they  point  to  retrogression  rather  than  embody  any  "coun- 
sel of  perfection."  For  example,  a  Mr.  Callahan,  who  has  been  ob- 
jecting to  a  variety  of  things,  would  change  arrangements  which 
we  can  say  from  personal  observation  have  been  worked  out  solely 
in  the  interest  of  the  traffic,  i.  e.,  for  the  welfare  of  the  passenger. 
We  are  glad  to  note  that  another  correspondent  is  ready  to  con- 
trovert his  views,  against  the  longer  car,  etc.,  and  we  venture  to 
quote  the  reply,  as  follows : 

Regarding  length  of  cars,  it  will  be  a  benefit  to  all  concerned  when  every 
car  run  in  the  streets  of  New  York  is  at  least  38  ft.  in  length,  which  is  the 
length  of  the  longest  cars  now  run  by  the  Metropolitan  Company.  Even  this 
is  less  than  the  length  of  many  of  the  cars  in  New  Jersey,  Massachusetts,  and 
other  States.  The  interests  of  pedestrians,  teamsters  and  wheelmen  are  all 
conserved  by  long  cars.  If  in  one  case  fifty  persons  are  carried  on  a  car  at 
a  time  and  in  another  case  only  twenty-five  persons  are  so  carried,  it  is  self- 
evident  that,  equal  numbers  being  carried  in  a  day  by  the  two  lines,  pedes- 
trians and  teamsters  have  to  look  out  for  only  half  as  many  cars 
on  the  line  that  has  fifty-passenger  cars  as  tliey  have  to  on 
the  line  that  carries  only  twenty-five  persons  to  the  car.  With  the 
shorter  cars  also  the  number  of  stops  to  take  on  and  let  off  passengers  is 
greatly  increased,  thus  still  more  congesting  the  streets  and  interrupting 
other  traffic,  besides  reducing  the  average  speed  of  travel,  which  is  now  alto- 
gether too  slow. 

Now,  there  can  be  no  doubt  as  to  the  benefit  to  be  derived  by 
both  company  and  public  from  longer  cars,  up  to  a  certain  point. 
That  point  depends  almost  entirely  upon  the  length  of  car  which 
one  conductor  can  easily  take  care  of,  and  this  in  turn  depends 
upon  the  frequency  with  which  passengers  enter  and  leave  the  car. 
Thus  it  is  easy  to  see  that  one  conductor  on  an  interurban  line 
where  the  passengers  enter  and  leave  at  a  few  points  could  collect 
the  fares  and  make  the  required  stops  for  a  very  nuich  larger 
number  of  passengers  than  on  the  Broadway  line,  for  instance, 
where  there  may  be  a  change  in  passengers  c\ery  block.  Neverthe- 
less, the  public  discussion  of  these  and  similar  questions  is  to  be 
commended  in  so  far  as  it  educates  people  to  a  true  knowledge 
of  the  conditions.  An  alert  public  sense  is  a  good  thing,  but  it 
needs  to  be  not  less  intelligent  than  alert.  This  is  forgotten  by 
many  who  would  be,  and  are,  the  quickest  to  resent  the  application 
of  similar  criticism  to  their  own  methods  of  conducting  business, 
where  it  chances  to  touch  the  public. 
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Storage  Battery  Crosstown  Line  of    the  Metropolitan 
Street  Railway  Q)mpany  of  New  York  City 


Although  this  line  is  not  considered  as  yet  either  fully  com- 
pleted, or  that  there  is  necessarily  any  finality  in  the  present 
arrangement  of  its  apparatus,  a  general  description  of  it  may 
prove  of  interest,  as  the  only  storage  battery  railway  now  in 
operation  in  this  country. 

The  road  runs  from  the  Weehawken  Ferry,  Hudson  River,  along 
Forty-Second  Street  to  Tenth  Avenue,  down  Tenth  Avenue  to 
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Thirty-Fourth  Street,  and  then  along  Thirty-Fourth  Street  to  the 
Long  Island  Ferry,  East  River.  It  has  a  length  of  about  2Y4 
miles  in  all,  or        miles  of  single  track. 

With  the  exception  of  the  following  grades,  the  line  is  practically 
level.  There  is  a  2  per  cent  grade  about  300  ft.  long  on  Tenth 
Avenue,  going  north  from  Thirty-Fourth  Street.  A  4^)4  per  cent 
grade,  about  220  ft.  long,  on  Thirty-Fourth  Street,  going  east 
from  Tenth  Avenue.  A  grade  of  3^/2  per  cent  to  4^  per  cent  on 
Thirty-Fourth  Street,  going  west  from  Third  Avenue,  about  980 
ft.  long.  In  one  round  trip  this  makes  about  63  per  cent  of  the 
distance  in  up  grades  varying  from  2  per  cent  to  4%  per  cent. 
The  charging  station  and  car  house  is  on  the  north  side  of  Forty- 
Second  Street,  near  the  river  front.  It  is  fully  equipped  with  its 
own  charging  generators,  battery  pits,  cars,  etc.  There  are  three 
charging  generators,  of  General  Electric  make,  each  consisting 
of  a  400-hp  induction  motor,  direct  connected  to  a  300-kw  eight- 
pole  direct-current  generator,  and  run  at  500  r.  p.  m.  The  motors 
are  run  direct  from  6600-volt,  three-phase  mains.  The  generators 
have  a  normal  voltage  of  180,  but  have  quite  a  wide  voltage  varia- 
tion in  order  to  charge  the  batteries  by  progressive  rise,  or  step-up 
in  voltage.  Recently,  however,  a  battery  booster  has  been  in- 
stalled by  which  three  bus-bars  of  different  voltages  are  provided, 
164  volts,  174  volts  and  180  volts,  as  will  be  described  later. 

The  motors  are  started  with  a  compensation,  having  several 
taps  connected  to  points  of  a  special  switch,  the  voltage  being 
gradually  stepped  up  as  the  motor  comes  to  speed.  There  is  the 
usual  arrangement  of  switches  and  pneumatic  oil  circuit-breakers 
used  in  this  class  of  work  by  the  Metropolitan  Street  Railway 
Company. 

The  batteries  are  connected  to  the  switchboard  on  one  side, 
through  a  common  return  cable,  and  in  the  separate  leads  for  the 
other  side  there  is  a  current  indicating  device  on  the  switchboard 
for  each  battery.  A  system  of  colored  lights  is  used,  one  set  for 
each  battery,  and  operating  simultaneously  on  the  switchboard 
and  at  each  battery,  showing  whether  the  battery  is  charging  or 
is  charged. 

Each  panel  of  the  charging  board  has  twelve  three-way  switches, 
the  stud  of  each  of  which  is  connected  to  the  positive  feeder  lead- 
ing to  a  different  battery  table.  By  means  of  this  three-way 
switch  the  feeder  can  be  thrown  on  to  the  low,  intermediate  or 
high  bus-bar  already  mentioned,  as  required.  The  change  from 
one  to  the  other  is  made  by  the  station  attendant,  acting  under" 
instructions  from  the  battery  attendant.  The  instructions  are 
given  by  telephone,  as  the  battery  pits  are  some  500  ft.  from  the 
charging  station.  The  novel  practice  is  to  charge  on  the  low 
voltage  until  the  battery  takes  60  amps.,  then  change  to  the  inter- 
mediate until  75  amps,  are  reached,  then  to  the  high  bar  until  the 
battery  is  charged.  Each  board  also  carries  three  ammeters  which 
can  be  connected  in  shunt  with  the  several  feeders.  As  there  are 
eight  such  panels,  each  with  twelve  three-way  switches,  the  board 
has  accommodation  for  ninety-six  charging  feeders. 

The  main  panel  is  the  booster  panel  and  carries  two  Thomson 
astatic  voltmeters  for  each  of  the  two  station  or  booster  batteries, 
also  a  large  throw-over  three-way  bus-bar  switch. 


A  loop  from  the  street  tracks  runs  in  through  the  front  of  the 
car  house  and  out  again  to  the  street.  It  divides  into  two  tracks 
mside  the  car  house,  and  runs  over  the  ends  of  the  battery  pits, 
which  are  just  below  the  fioor.  There  are  four  openings,  occupy- 
ing the  entire  width  between  the  rails  (two  for  each  battery  pit), 
through  which  batteries  are  transferred  to  and  from  the  cars. 
There  are  two  battery  pits,  which  run  back  at  right  angles  to  the 
street,  and  each  has  stands  for  fifty  batteries,  twenty-five  on  a  side. 
A  hoisting  and  transfer  car  runs  on  a  track  in  the  center  of  each 
pit. 

The  cars  themselves  are  mounted  on  special  four-wheeled  trucks 
of  the  Lorain  Steel  Company's  make, 
and  carry  the  batteries  between  the 
axles,  while  the  motors  are  carried 
outside  of  the  axles.  The  motors  are 
of  the  G.  E.  72  type,  and  are  rated  at 
about  50  hp,  the  voltage  being  140. 

The  batteries  are  moved  to  and  from 
the  cars  from  below  by  a  hoisting  and 
transfer  car,  which  runs  on  a  track  in 
the  center  of  the  pit.  This  transfer 
car  is  operated  entirely  by  electric 
motors,  and  when  the  plant  is  shut 
down  charged  batteries  in  the  pit  are 
thrown  in  at  the  switchboard  and 
used  for  this  purpose.  A  single 
motor,  geared  to  one  of  the  axles, 
moves  the  car  up  and  down  the 
pit.  There  are  two  hoists,  each 
operated  by  a  separate  motor,  geared 
to  a  grooved  drum,  which  holds  the  four  chains  used  in 
hoisting.  A  framework  of  I-beams  carries  the  hoisting  pulleys, 
and  serves  as  a  guide  for  the  hoist  platforms.  The  operating 
platform  with  the  motor  controlling  lever,  is  in  the  center  of  the 
transfer  car,  and  the  hoists  at  the  ends. 

The  batteries  while  on  the  hoisting  platform  and  on  the  stands 
rest  upon  a  series  of  f^at-faced  pulleys,  which  are  connected  to- 
gether by  their  shafts  with  level  gearing.  A  small  motor  under 
each  hoist  platform  rotates  the  pulleys,  and  thus  rolls  the  batteries 
to  the  charging  stands.  When  the  battery  is  opposite  a  stand,  a 
clutch  on  the  power  shaft  of  the  hoisting  platform  engages  with 
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the  extended  end  of  a  shaft  from  the  charging  stand,  and  all  the 
pulleys  are  revolved,  rolling  the  battery  to  its  place. 

The  leads  to  the  hoist  transfer  motor  are  connected  to  contact 
clips  in  the  bottom  of  the  car,  and  the  motor  is  in  circuit  only 
when  the  hoist  is  fully  down.  It  is  thus  impossible  when  the 
hoist  is  down  to  move  the  batteries  transversely  to  the  level  of  the 
charging  stands. 

Wooden  uprights  at  the  side  of  each  charging  stand  hold  the 
spring  contacts,  which  automatically  connect  with  the  battery 
contact  plates  when  the  battery  is  put  in  position.  There  are 
two  contact  plates  on  the  side  of  each  upright,  one  pair  being 
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connected  together  by  a  suitable  cable,  and  each  of  the  others  on 
the  opposite  side  being  connected  to  the  charging  lines,  as  the 
batteries  are  charged  with  seventy-two  cells  in  series.  There  are 
corresponding  contact  plates  on  each  side  of  the  battery. 


GEAR  FOR  MOVING  BATTERY  FROM  CHARGING 
STAND  TO  HOIST 


The  charging  stands  consist  simply  of  a  framework  of  I-beams, 
which  provide  a  solid  foundation,  and  also  a  rigid  alignment  for 
the  transfer  shafts  and  pulleys. 

The  battery  for  each  car  consists  of  seventy-two  cells,  of  special 
make  from  the  Electric  Storage  Battery  Company,  of  Philadelphia. 
The  cells  are  of  hard  rubber,  and  are  arranged  six  cells  one  way 
by  twelve  the  other  way.  They  are  held  by  a  heavy  wooden  tray, 
alternate  rows  being  separated  by  sheets  of  glass,  while  the  sec- 
tions into  which  the  battery  is  divided  electrically  are  separated 
by  a  substantial  wooden  partition.  The  cells  are  connected  in 
series  in  two  sets  of  thirty-six  each,  the  end  cells  of  each  set 
being"  connected  to  the  contact  plates  before  mentioned  by  heavy 
iron  straps,  which  pass  along  the  bottom  and  up  at  each  end, 
where  they  terminate  in  flat  hooks,  by  which  the  battery  is  sus- 
pended from  the  car  truck.  Along  the  bottom  of  each  strap  is  a 
rib  extension  on  each  side,  thus  forming  a  channel  or  guide  for 
the  transfer  pulleys,  which  effectually  prevents  any  lateral  motion 
of  the  batteries. 

Each  cell  consists  of  nine  plates,  five  negative  and  four  positive, 
separated  by  hard  rubber  spreaders.  At  the  bottom  of  the  cells 
the  plates  rest  upon  two  ribs,  which  keep  them  well  off  the  bot- 
tom, allowing  any  lead  particles  that  may  appear  to  fall,  or  be 
pushed  down  out  of  the  way,  and  thus  not  short-circuit  the  plates 
at  the  bottom. 

The  negative  plates  are  of  the  well-known  chloride  type,  with 
square  pellets  of  prepared  lead,  held  in  corresponding  spaces  in 
the  supporting  lead  plate.  The  positives  are  made  up  of  spirals 
of  prepared  lead  ribbon,  crimped,  held  in  corresponding  spaces  in 
the  supporting  lead  plate.  The  plates  have  been  specially  designed 
for  this  class  of  work. 

The  batteries  are  inspected  as  to  appearance,  manner  of  gassing 
and  energy  input  in  determining  their  charged  condition. 

The  batteries  are  divided  in  halves  electrically  for  the  purpose 
of  getting  the  proper  voltage  and  motor  connections  used  in  the 
controller,  as  will  be  shown  later.  When  the  batteries  are  hoisted 
iljto  the  car,  electrical  connection  is  made  with  the  car  circuit  by 
means  of  four  spring  contact  plates  corresponding  to  those  on 
the  battery  trays.  These  automatically  make  contact  as  the  bat- 
tery is  placed  in  position.  The  battery  while  in  the  car  is  held  by 
the  hooks  before  mentioned,  from  two  substantial  bars,  which  are 
fastened  to  the  truck  by  stiff  springs. 

One  point  should  be  noted  in  regard  to  the  arrangement  to 
prevent  wave  motion  and  splashing  of  the  battery  liquid.  The 
plates  in  the  cells  are  arranged  at  right  angles  to  the  direction 
of  motion  of  the  car,  and  thus  serve  as  admirable  dampers  to  any 
decided  movement  of  the  liquid. 

The  controller  used  on  the  cars  is  known  as  the  S  7,  and  is  of 
the  same  general  type  as  the  500-volt  controller  of  the  General 
Electric  Company.  The  current  passing  through  it  is,  of  course, 
larger  than  that  for  500-volt  apparatus,  and  is  in  about  inverse 
proportion  to  the  applied  voltages  of  the  two  cases. 


The  controller  is  of  the  series-parallel  type,  and  the  battery  and 
motor  combination  are  as  shown  below: 

1.  Halves  of  battery  in  multiple;  motors  in  series;  full  field. 

2.  Same  as  above,  except  fields  are  shunted. 


VIEW  IN  CHARGING  ROOM,  SHOWING  HOIST  IN  BACKGROUND 


3.  Halves  of  battery  in  series;  motors  in  series;  full  field. 

4.  Same  as  above,  except  fields  are  shunted. 

(Transition  steps.) 

5.  Halves  of  battery  in  series;  motors  in  multiple;  full  field. 


SWITCHBOARD  IN  CHARGING  STATION 


6.    Same  as  above,  except  fields  are  shunted. 

2,  4  and  6.    Are  running  points. 

I,  ,1  and  5.    Are  accelerating  points. 

There  are  intermediate  points  between  4  and  5,  which  are  pre- 
liminary to  changing  the  motors  from  series  to  multiple.  These 
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change  steps  are  similar  to  the  change  steps  used  for  the  same 
purpose  on  the  500-voIt  series-parallel  controller  of  General  Elec- 
tric make,  viz.:  First  one  motor  is  short-circuited  at  one  end, 
and  almost  at  the  same  instant  its  circuit  is  opened  at  the  other 
end,  as  shown  by  the  diagram.  This  motor  is  then  thrown  in 
multiple  with  the  other  motor  across  the  battery  mains. 

These  transition  steps  are  not  indicated  on  the  controller  face, 
and  as  the  controller  is  snapped  rapidly  from  step  4  to  step  5  the 
change  takes  place  very  rapidly. 

Assuming  two  volts  per  cell,  we  have  the  following  voltage  on 
the  motors  for  the  various  steps: 

(i  and  2.)  (36  cells  X  2)  =  72  volts,  72  2  motors  in  series  = 
36  volts  per  motor. 

(3  and  4.)  (72  cells  X  2)  =  144  volts,  motors  in  series.  We 
have  144      2  =  72  volts  per  motor. 

(5  and  6.)  (72  cells  X  2)  =  144  volts.  Motors  in  multiple 
gives  144  volts  per  motor. 

In  starting,  therefore,  the  motors  have  only  one-quarter  of  the 
full  voltage  applied  to  their  terminals.  In  each  case  of  change  of 
voltage,  although  the  impressed  voltage  is  doubled  in  each  in- 
stance, it  should  be  observed  that  wherever  (in  any  case)  the 
motor  is  running  with  voltage  (f')  it  has  a  weakened  field,  and 
speeds  up  quickly. 

It  is  under  this  increased  speed  condition  that  voltage  {2V)  is 
thrown  on;  but  the  field  is  then  of  full  strength,  so  that  the  back 
e.  m.  f.  is  greatly  increased,  and  the  actual  jump  in  conditions  is 
not  nearly  as  great  as  might  appear  at  first  sight.  As  a  matter  of 
fact,  the  cars  have  a  very  smooth  acceleration,  and  run  easily 
throughout.  It  is  well  known  also  that  a  sudden  draft  of  current 
from  a  storage  battery  is  to  some  little  extent  counteracted  by  a 
fall  in  voltage,  due  to  its  internal  resistance. 

With  the  three  generating  units  it  is  possible  to  have  all  three 
at  different  voltages  for  charging  the  batteries.  The  lower  volt- 
age can  be  applied  to  the  battery  as  it  first  comes  in,  while  a 
higher  one  is  put  on  when  it  charged  sufficiently  to  prevent  a 
too  heavy  flow  of  current.  Both  two  and  three  steps  in  the  charg- 
ing voltage  have  been  used. 

Starting  in  the  fall  of  1900  with  one  pit  and  a  few  batteries  and 
cars,  the  service  has  been  gradually  increased,  until  at  the  present 
time,  with  two  pits  in  use,  about  forty-six  cars  are  operated  during 
the  rush  hours. 

The  heavy  cars  accelerate  very  smoothly,  and  are  exceptionally 
easy  and  stable  when  in  motion. 



Electric  Railway  Apparatus* 


BY  ERNEST  J.  BERG 

With  the  extended  application  of  electricity  to  heavy  railroad 
work  within  the  last  few  years,  a  number  of  interesting  features 
have  been  brought  out,  the  most  important  being  what  system  to 
adopt  and  what  apparatus  to  use  in  each  particular  case. 

The  object  of  this  paper  is  to  discuss  the  characteristics  of  the 
various  apparatus,  and,  to  a  certain  extent,  their  limitations, 
which,  indeed,  have  almost  entirely  the  deciding  influence  on  the 
choice  of  system.  The  discussion  of  storage  batteries  is  pur- 
posely omitted,  since  their  characteristics  are  well  known  and 
have  been  written  up  very  fully  within  the  last  few  years. 

Continuous-Current  Generators.- — By  far  the  greater  number 
of  these  are  of  the  direct-connected  type.  Their  frequency  varies 
from  6  cycles  to  15  cycles  or  18  cycles,  and  in  some  cases  as  high 
as  25  cycles.  This  latter  frequency  is  adopted  when,  in  addition 
to  commutator,  the  generator  is  supplied  with  collector  rings  in- 
tended to  take  off  more  or  less  of  the  power  as  alternating  cur- 
rent; that  is,  when  the  machines  are  "double-current  generators." 
With  the  exception  of  more  extended  use  of  direct-connected 
units  and  double-current  generators,  which  are  able  to  supply 
alternating  as  well  as  direct-current  power,  very  little  if  any 
radical  modification  in  design  or  characteristics  has  been  made 
during  the  last  few  years,  but  the  progress  has  rather  consis?ed  in 
a  steady  and  gradual  improvement  of  design,  especially  in  regard 
to  sparkless  commutator  and  overload  capacity.  Although  the 
standard  machines  are  over-compounded,  in  actual  operation,  as 
a  rule,  the  direct-current  potential  is  kept  constant  at  all  loads, 
the  over-compounding  being  used  only  to  compensate  for  drop  in 
speed  with  the  load.  When  used  as  double-current  generator, 
the  compounding  on  the  direct-current  side  is  taken  care  of  in 
the  same  way  as  when  used  as  direct-current  machine;  that  is,  by 
series  winding,  and  the  compounding  for  the  alternating-current 
load  made  by  phase  control;  that  is,  the  load,  which  usually  is 
rotary  converters,  is  made  to  take  leading  or  lagging  currents 
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which  react  on  the  machine  and  thereby  raise  or  lower  the  voltage 
as  the  demand  may  be.  In  order  to  accomplish  this  satisfac- 
torily, the  double-current  generators  should  have  fairly  high- 
armature  reaction,  which  means  not  too  close  regulation.  This  high- 
armature  reaction,  usually  less  than  standard  direct-current  prac- 
tice, is  not  objectionable  from  the  direct-current  generator  point 
of  view,  since  the  regulation  of  potential  is  taken  care  of  by  the 
series  field.  Nevertheless  it  has  been  customary  to  ask  for  a 
regulation  as  close  as  6  per  cent  on  the  alternating-current  side, 
the  intention  being  not  to  attempt  any  phase  control,  but  permit 
the  voltage  to  drop  slightly  with  the  load.  Under  these  condi- 
tions, obviously,  the  closer  the  regulation  the  better.  The  limit 
is  reached  when,  due  to  the  necessarily  low-armature  reaction  and 
the  many  armautre  circuits  in  multiple,  the  cross  current,  caused 
by  slight  inequality  in  pole  shape  or  gap,  becomes  excessive. 

Alternating-Current  Generators.— These  are  in  almost  every 
case  directly  connected  to  the  steam  engine  and  operated  at  a 
frequency  of  25  cycles  per  second.  If,  however,  a  considerable 
portion  of  the  power  must  be  used  for  lighting,  a  higher  frequency 
may  be  used.  It  must,  however,  be  borne  in  mind  that  satis- 
factory parallel  operation  depends  largely  upon  the  frequency, 
and  that  the  tendency  to  hunt,  and  in  general,  the  difficulties  of 
operating  any  installation  satisfactory,  increase  as  the  frequency 
increases.  Twenty-five  cycles  has  the  disadvantage  that  it  is  too 
low  for  indoor  and  for  efficient  outdoor  incandescent  lighting,  and 
entirely  too  low  for  arc  lighting,  therefore  it  is  hardly  advisable 
to  use  it  for  any  kind  of  lighting,  but  when  such  has  to  be  done,  it 
is  accomplished  by  rotary  converters  or  motor-generator  sets  or 
frequency  converters.  Twenty-five  cycles  has,  however,  so  many 
advantages  for  railway  work  that  it  must  be  recommended,  at 
least  in  all  cases  where  induction  motor  direct-current  generator 
sets  are  not  advisable.  The  generators  are  usually  designed  for 
a  regulation  of  about  6  per  cent  to  10  per  cent.  In  view  of  the 
fact  that  usually  a  great  many  are  operated  in  multiple  in  the 
same  station,  and,  therefore,  the  load  on  individual  feeders  does 
not  seriously  affect  one  machine,  it  is  preferable  to  go  to  rather 
high-armature  reaction,  since  this  limits  the  maximum  flow  of 
current  and  power  in  case  of  short-circuit,  and  suppresses  large 
cross  current  when  operated  in  multiple  from  generators  of  not 
too  close  speed  control.  The  European  practice  is  to  design 
these  generators  with  polar  windings  for  securing  satisfactory 
parallel  operation,  but  this  has  not  been  found  necessary  in 
America,  where  strict  demands  have  been  made  upon  steam- 
engine  builders,  who  thereby  not  only  proportion  their  machines 
with  great  care,  but  pay  particular  attention  to  the  fly-wheel  and 
governor  construction.  These  generators  are  always  of  the  re- 
volving-field type,  and  usually  installed  in  connection  with  in- 
dependent fly-wheel;  whereas  the  practice  in  Europe  is  to  make 
the  armature  of  such  a  great  fly-wheel  capacity  as  to  combine 
the  fly-wheel  and  armature  in  one  structure.  One  reason  for  the 
universal  adoption  of  the  fly-wheel  type  in  Europe  is  that  in  most 
cases  50  cycles  are  used.  With  50  cycles  or  60  cycles,  and  par- 
ticularly with  high-voltage  machines,  the  diameter  of  the  revolv- 
ing field  is,  as  a  rule,  enough  to  render  it  available  as  a  fly-wheel, 
whereas  with  25  cycles,  with  relatively  low  peripheral  speed,  the 
cost  of  an  unnecessarily  heavy  revolving  field  is  often  greater 
than  that  of  an  additional  fly-wheel.  Almost  without  exception 
they  are  designed  for  three-phase  current  and  voltages  ranging 
between  2000  and  13,000,  depending  upon  the  distance  of  trans- 
mission, etc.  When  used  for  voltages  less  than  6000,  they  have, 
as  a  rule,  three  slots  per  pole  and  phase,  and  for  higher  voltages 
two  slots  per  pole  and  phase.  The  poles  and  the  slots  are  shaped 
so  as  to  give  as  nearly  a  sine  wave  as  can  be  obtained  by  using 
machine-wound  coils.  (The  use  of  machine-wound  coils  and 
entirely  open  slots  is  contrary  to  the  European  practice,  at  least 
until  very  recently,  the  practice  being  to  use  hand-wound  coils 
in  almost  entirely  closed  slots.) 

Although  smaller  alternating-current  generators  are  made  with 
automatic  compounding,  in  no  case  is  such  compounding  used 
with  large  direct-connected  machines  for  railway  work,  but  the 
control  is  done  by  hand,  and  the  fields  have  only  one  winding. 

Inverted  Converters. — These  are  in  their  constants  essentiallv 
direct-current  machines  operating  at  25  cycles,  and  are  used  to 
transform  from  direct  current  as  obtained  from  the  station  bus- 
bars to  alternating  current,  which,  after  being  transformed  to 
higher  potential,  is  transmitted  to  sub-stations  a  considerable 
distance  from  the  main  station.  The  use  of  inverted  converters 
is  decidedly  more  efficient  than  the  use  of  boosters,  and  is  being 
introduced  considerably.  Although  an  inverted  converter  and 
a  straight  converter — that  is,  a  machine  transforming  from  alter- 
nating to  direct  current — to  all  appearances  are  identical,  it  is 
not  always  advisable  to  use  one  or  the  other  indiscriminately. 
An  inverted  converter  should  preferably  have  lower  armature 
reaction  than  a  straight  converter,  and  consequently  is,  as  a  rule, 
a  larger  and  more  expensive  machine.    The  object  of  the  lower 
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armature  reaction  is  to  obtain  closer  speed  control  and  to  pre- 
vent, as  much  as  possible,  the  tendency  of  the  inverted  converter 
to  run  away,  in  case  suddenly  an  alternating-current  load  of  con- 
siderable magnitude  or  of  very  low  power  factor  is  thrown  on. 
But  even  with  inverted  converters  of  such  design  it  is  not  ad- 
visable to  omit  speed-limiting  devices,  which  may  consist  of  a 
circuit  breaker  in  the  direct-current  leads  in  connection  with  a 
centrifugal  device,  or  the  inverted  converter  is  excited  by  a 
special  exciter  directly  connected  or  belted  thereto.  Indeed,  such 
exciter,  or  "a  compensated  exciter,"  is  very  essential  for  the  fre- 
quency control.  The  plain  exciter  may  be  shunt  or  compound 
wound,  whereby  it  is  easily  seen  that,  as  the  rotary  begins  to 
speed  up,  the  exciter  also  speeds  up  and  its  voltage  rises,  causing 
more  current  to  flow  through  the  shunt  fields,  which  has  a 
tendency  to  prevent  acceleration.  The  compensated  exciter, 
which  is  also  a  direct-driven  exciter,  changes  its  voltage  not  only 
with  the  speed,  but  with  the  phase  relation  of  current,  increasing 
the  voltage  with  lagging  current  going  from  the  converter  and 
lowering  it  when  leading  current  is  taken,  which  obviously  is  just 
what  is  wanted  for  close  speed  control.  The  ratio  between  the 
alternating-current  voltage  and  the  direct-current  voltage  depends 
upon  the  system,  characteristics  of  the  machine,  etc.,  and  is  dis- 
cussed latei-  in  connection  with  converters  proper.  It  suffices 
here  to  state  that  it  is  a  fraction,  or,  in  other  words,  the  alternat- 
ing-current voltage  is  always  less  than  the  direct-current  voltage. 
It  is,  therefore,  obvious  that  the  alternating  current  delivered  from 
an  inverted  converter  is  always  of  too  low  a  potential  to  be  used 
directly,  and  step-up  transformers  have  to  be  used.  In  its  poten- 
tial control  an  inverted  converter  has  not  the  feature  of  a  direct 
converter  of  compounding  for  the  load  if  required,  but  the  voltage 
will  drop  with  the  load  unless  made  up  entirely  of  converters, 
which,  by  taking  leading  or  lagging  current,  can  react  upon  the 
inverted  converter;  but  even  with  such  load  only  a  very  low  com- 
pounding can  be  obtained.  Therefore,  as,  a  rule,  the  voltage  of 
an  inverted  converter  will  drop  with  the  load.  In  order  to  obtain 
constant  potential  at  the  receiving  end  of  the  system  it  is  neces- 
sary that  the  converter  proper  should  be  compound  wound,  and 
that  reactances  should  be  inserted  in  the  leads  so  that  the  rise  in 
voltage  can  be  obtained  across  these  reactances  instead  of  at  the 
inverted  converter.  Frequently  inverted  converters  are  operated 
in  parallel  with  alternators  on  the  alternating-current  side,  and  it 
is  then  as  important  to  investigate  the  speed  regulation  of  the 
prime  mover  driving  the  alternator  as  when  contemplating  run- 
ning such  alternators  in  multiple,  since  the  inverted  converter 
naturally  runs  at  a  uniform  rate  of  rotation,  and,  therefore,  if  the 
alternators  to  be  run  in  parallel  therewith  are  not  run  at  a  uni- 
form rate  of  rotation,  cross  currents  will  be  caused  and  serious 
difficulties  might  arise. 

Rotary  Converters. — Although  converters  of  a  higher  frequency 
than  25  cycles  occasionally  are  used,  in  most  cases,  and  particu- 
larly when  the  plant  is  intended  for  railway  work,  25  cycles  is 
chosen,  and  the  discussion  will,  therefore,  apply  to  them.  Were 
it  not  that  rotary  converters  sometimes  cause  trouble  by  hunting_, 
there  is  hardly  any  doubt  they  would  be  used  universally,  even 
with  the  limitations  in  voltage  control  imposed  by  their  use,  in- 
stead of  synchronous  motor  or  induction  motor  direct-current 
generator  sets.  The  question  of  hunting,  however,  is  so  serious 
that  frequently  it  is  good  policy  to  introduce  the  complication  of 
running  two  or  three  machines  instead  of  one,  even  at  the  lower 
efficiency,  to  insure  satisfactory  service.  Hunting  is  caused  by 
many  circumstances,  one  being  that  the  rate  of  rotation  of  the 
prime  mover  is  not  uniform;  another  that  converters  are  operated 
in  the  same  network,  but  interlinked  by  lines  of  relatively  high 
resistance;  another  that  the  converter  has  sluggish  magnetic 
circuit,  so  that  it  can  not  quickly  respond  to  variations  in  im- 
pressed voltage;  still  another  that  the  impressed  voltage  on  the 
converter,  for  some  outside  reason,  tends  to  fluctuate  suddenly. 
The  remedy  for  the  first  case  of  hunting  is  obviously  to  get  the 
rate  of  rotation  of  the  prime  mover  more  uniform,  which  often 
is  very  difficult,  particularly  if  the  machines  are  already  installed. 
(With  the  stipulations  imposed  upon  the  engine  builders,  this 
case  of  hunting  is  not  now  so  serious,  and  does  not  exist  when 
the  generators  arc  driven  by  turbines.)  Another  remedy  which 
occasionally  gives  satisfactory  results  is  to  use  one  or  more  in- 
duction motors  of  considerable  size  on  the  same  circuit,  or  even 
a  small  induction  motor  with  large  fly-wheel,  the  tendency  of  the 
induction  motor  being  essentially  to  steady  the  frequency  by  its 
momentum.  The  other  cause,  that  of  considerable  resistance 
losses  between  converters  or  generators  and  converters,  has  a 
tendency  to  set  up  hunting  also,  since,  with  a  slight  fluctuation  in 
current,  due  to  various  causes,  the  voltages  fluctuate  also.  This 
fluctuation  in  impressed  voltage  will  react  in  the  rotary  converter 
and,  if  the  magnetic  circuit  is  not  very  sensitive,  causes  a  state  of 
unstable  equilibrium  which  leads  to  hunting.    It  is  obvious  that. 


if  the  e.  m.  f.  supplied  to  the  armature  varies  suddenly,  the  flux 
also  must  vary  at  the  same  rate  to  insure  the  same  relative  posi- 
tion of  the  armature  and  the  field.  If  the  magnetism  lags  be- 
hind, the  armature  must  take  a  different  position  from  what  it 
would  have  otherwise,  and  thereby  a  pulsation  in  speed  is  set  up 
and  the  rotary  "hunts."  It  is,  therefore,  evident  that  the  magnetic 
circuit  should  be  as  responsive  as  possible;  in  other  words,  all 
causes  delaying  change  of  magnetism  should  be  eliminated.  As 
a  consequence  it  is  not  best  to  use  magnetic  material  of  low  ohmic 
resistance,  such  as  steel;  but  a  considerable  part  of  the  magnetic 
circuit  is  made  of  cast  iron  which  has  high  ohmic  resistance,  and 
damping  devices  are  inserted  not  in  the  path  of  the  main  flux — 
that  is,  in  the  poles — but  midway  between  the  poles.  This  damp- 
ing device  is  only  effective  when  the  rotary  hunts — that  is,  when 
there  is  an  appreciable  armature  reaction  which  sets  up  currents 
to  the  circuit  formed  by  the  bridge.  The  last  cases  of  hunting 
can  be  explained  and  remedied  in  much  the  same  way  as  in  the 
previous  case,  and  sometimes  preclude  the  use  of  converters  in 
places  where  the  rate  of  rotation  might  be  uniform  and  where  the 
ohmic  losses  between  generators  and  converters  might  be  small, 
the  disturbing  element  being  a  fluctuating  load  placed  near  to  the 
converter,  and  therefore  inducing  periodic  pulsations  in  voltage  on 
the  converter  circuit. 

Summarizing  the  hunting  situation,  we  find  that,  although 
there  are  a  number  of  causes  for  this  trouble,  the  phenomenon 
is  fairly  well  understood,  and  no  great  difficulties  need  be  ex- 
pected in  well-planned  25-cycle  systems.  The  other  limitation 
of  rotaries  is  the  difficulty  of  obtaining  wide  range  of  voltage,  as 
compared  with  direct-current  generators,  and  providing  for  auto- 
matic compounding  over  a  wide  range. 

Although  it  is  possible  to  compound  rotary  converters  to  some 
extent  by  merely  using  a  series  field  similar  to  that  on  direct- 
current  generators,  the  amount  of  compounding  is  very  slight,  in- 
deed, and  is  obtained  by  leading  or  lagging  currents  taken  by  the 
converter  and  passing  over  the  very  low  reactance  of  the  con- 
verter armature  proper.  In  order  to  compound  to  any  consider- 
able extent,  it  is  necessary  to  have  some  reactance  in  the  circuit 
between  converter  and  generator,  and  to  permit  the  converter 
to  take  wattless  currents  at  almost  all  loads.  The  proportion  of 
wattless  current  and  reactance  can  be  varied  considerably,  and  still 
the  same  results  obtained,  so,  for  instance,  roughly  speaking,  10 
per  cent  compounding  can  be  obtained  by  50  per  cent  leading  cur- 
rent and  20  per  cent  of  reactance;  or  by  20  per  cent  leading  cur- 
rent and  so  per  cent  reactance,  etc.  The  more  reactance  over  a 
certain  limit,  the  more  liability  of  an  unstable  operation  and  the 
more  wattless  current,  the  poorer  the  power  factor  at  light  loads, 
and  the  greater  the  armature  heating;  indeed,  with  quarter-phase 
or  six-phase  converters  the  saving  in  armature  copper  is  not 
great  over  that  in  three-phase  converters  if  too  large  a  percentage 
of  wattless  current  is  used  in  phase  control.  A  fair  average  is  to  in- 
sert about  15  per  cent  reactance.  With  such  reactance  in  a  circuit 
of  6  per  cent  resistance,  it  is  possible  to  obtain  constant  potential 
at  all  loads  with  a  power  factor  of  60  per  cent  at  one-quarter  load, 
91.5  at  three-quarter  load,  100  per  cent  at  full  load,  99.5  per  cent 
at  50  per  cent  overload,  and  96.5  per  cent  at  double  load,  or  even 
higher  if  the  series  field  is  so  adjusted  that  the  converter  runs 
non-inductive  at  three-quarter  load,  then  a  power  factor  of  73.5 
per  cent  at  one-quarter  load,  97.5  per  cent  at  one-half  load,  100 
per  cent  at  three-quarter  load,  99.5  per  cent  at  full  load,  98  per 
cent  at  50  per  cent  overload,  and  96  per  cent  at  double  load. 
Under  these  conditions  the  voltage  not  only  is  approximately  con- 
stant over  the  whole  range  of  loads,  but  is  still  within  a  fraction 
of  I  per  cent  up  to  50  per  cent  overload. 

With  several  rotary  converters  operated  in  the  same  station,  it 
is  advisable  to  use  independent  transformers,  or  at  least  inde- 
pendent secondaries  for  each  transformer,  since,  if  this  is  not  the 
case,  considerable  cross-currents  are  likely  to  flow  if  the  direct- 
current  brushes  on  each  individual  converter  are  not  placed 
identically  the  same. 

The  transformers  themselves  should  preferably  be  designed  with 
the  greatest  amount  of  self-induction,  since,  as  stated  above,  in 
almost  every  converter  installation  some  reactance  is  advisable. 
Thus,  the  essential  difference  between  a  transformer  used  for  light- 
ing and  a  transformer  used  for  converter  is  that  transformers  for 
rotary  converters  have  more  self-induction  and  higher  efficiency 
than  lighting  transformers,  or  at  least  that  in  the  design  of  these 
transformers  this  condition  has  been  looked  for. 

The  great  advantage  of  rotary  converters  over  motor-generator 
sets  is  the  higher  efficiency,  due  to  the  small  copper  and  iron 
losses,  and  the  facts  that  only  one  machine  is  used  instead  of  two 
or  more;  that  the  power  factor  can  be  100  per  cent  at  all  loads; 
that  they  can  act  as  condensers,  and  therefore  compensate  for 
lagging  currents  introduced  by  other  apparatus  on  the  system; 
that,  in  case  of  a  very  heavy  load,  they  can  give  almost  unlimited 
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power,  and  that,  even  as  such  shunt  machines,  the  voltage  does 
not  materially  change  with  the  load,  but  that  it  will,  at  the  most, 
vary  a  few  per  cent  between  no  load  and  full  load,  whereas  the 
direct-current  machine  probably  will  vary  perhaps  lo  per  cent  or 
more  under  the  same  conditions. 

The  ratio  between  alternating  and  direct-current  e.  m.  f.  of  a 
converter  or  inverted  converter  depends  upon  the  system  used, 
upon  the  ratio  of  maximum  to  square  root  of  mean  square  value 
of  impressed  e.  m.  f.  (that  is,  the  e.  m.  f.  given  by  the  generating 
apparatus),  upon  the  load  of  the  machine,  upon  the  ohmic  losses 
in  the  machine,  upon  the  position  of  the  direct-current  brushes 
on  the  commutator,  upon  the  excitation,  upon  the  ratio  of  pole 
arc  to  pole  pitch,  and  upon  the  operating  conditions;  that  is. 
whether  the  machine  is  used  to  convert  alternating  to  direct-cur- 
rent power,  or  vice  versa.  Sixty-cycle  converters,  which  usually 
have  shorter  pole  arc  and  higher  commutator  losses  than  25-cycle 
converters,  have,  as  a  dule,  higher  ratios,  and  when  used  as  in- 
verted converters,  lower  ratios  than  25-cycle  machines. 

At  no  load,  with  an  average  wave  shape,  such  as  given  by 
standard  generating  apparatus,  the  average  ratios  are: 

Percentage  pole  arc   67%       7470  So% 

Three-phase  and  six-phase  double  delta   62  61  60.5 

Six-phase,  diam.  and  two-phase   72.5       71.5  71 

With  the  average  losses  at  brushes  and  armature  winding,  this 
will  give  the  following  ratios  at  full  load  of  a  550-volt  converter: 

Percentage  pole  are   67%       74%  80% 

Three-phase  and  six-phase  double  delta  63         62  61.5 

Six-phase,  diam.  and  two-phase   73.5       72.5  72 

INVERTED  CONVERTER 

Percentage  pole  arc   67%       74%  80% 

Three-phase  and  six-phase  double  delta  61  60  59.5 

Six-phase,  diam.  and  two-phase   71 -5       70.5  70 

The  values  apply  when  the  direct-current  brushes  are  placed 
on  the  exact  neutral  point.  If  the  brushes,  for  some  reason  or 
other,  are  placed  either  leading  or  trailing,  these  ratios  are  in- 
creased; that  is,  the  direct-current  voltage  for  a  given  impressed 
alternating-current  voltage  is  less.  This  variation  may  amount 
to  several  per  cent,  therefore  moving  the  brushes  makes  it  possi- 
ble to  lower  the  direct-current  voltage,  and  thereby  change  the 
ratio  to  some  extent  without  changing  the  transformer  connec- 
tions. It  is,  however,  impossible  to  increase  the  direct-current 
voltage,  no  matter  in  what  position  the  direct-current  brushes 
are  placed. 

Changing  the  exictation  will  also  change  the  ratio.  With  re- 
duced excitation,  that  is,  with  lagging  current,  the  ratio  may  in- 
crease a  couple  of  per  cent,  and,  with  over-excitation,  it  may  drop 
a  couple  of  per  cent,  depending  upon  the  electrical  constants  of 
the  machine. 

Synchronous  Motor-Driven  Direct-Current  Generators.— These 
have  the  advantage  over  the  rotary  converters  that  they  can  be 
run  on  circuits  of  high  voltage  directly,  without  the  use  of  step- 
down  transformers;  that  the  direct-current  voltage  is  independent 
of  fluctuations  in  voltage  on  the  alternating-current  side,  and  de- 
pendent only  upon  the  speed  control,  and  that  by  a  mere  change 
of  field  excitation  the  direct-current  voltage  can  be  varied  over 
a  very  wide  range.  Their  limitation,  however,  is  their  tendency 
to  hunt,  which  is  quite  as  marked  as  with  rotary  converters.  In 
other  words,  the  limitations  inherent  to  rotary  converters  exist 
also  with  synchronous  motors,  and  even  to  a  greater  extent,  at 
least,  with  synchronous  motors  wound  for  high  voltages  with 
relatively  few  slots,  with  which  type  it  is  decidedly  more  difficult 
to  apply  anti-hunting  devices  than  with  rotary  converters,  which, 
by  their  more  distributed  winding  and  large  number  of  small 
slots,  are  less  likely  to  have  excessive  eddy  losses,  in  the  anti- 
hunting  devices.  It  is,  therefore,  questionable  whether  it  is  ad- 
visable to  substitute  such  sets  for  converters  under  any  conditions, 
the  more  so  as  frequently  the  cost  of  a  synchronous  motor  wound 
for  very  high  voltage  is  not  much  less  than  the  step-down  trans- 
formers and  a  low-voltage  motor. 

Induction  Motor-Driven  Direct-Current  Generators.— This  com- 
bination has  decided  advantages  over  the  first-mentioned  types 
by  its  stability,  and  may.  therefore,  find  considerable  field  of  ap- 
plication in  systems  of  unstable  frequency  and  fluctuating  voltage, 
or  installations  which  already  have  a  number  of  synchronous 
apparatus.  As  stated  regarding  rotary  converters,  it  is  sometimes 
possible  to  obtain  good  results  with  hunting  converters  by  in- 
stalling induction  motors  of  considerable  inertia  on  the  same 
circuit,  and  such  a  set  naturally  lends  itself  very  well  for  this 
purpose.  At  moderate  voltages,  up  to,  say,  2000  to  3000,  induc- 
tion motors  can  be  built  with  good  constants  at  a  reasonable  cost, 
and  do  not,  therefore,  involve  the  use  of  step-down  transformers'. 
At  higher  voltages,  however,  and  particularly  up  around  10,000 
volts,  it  is  found  that  the  use  of  step-down  transformers  not  only 


introduces  much  better  constants,  but  frequently  makes  a  cheaper 
installation.  Under  these  conditions  it  is  decidedly  questionable 
whether  it  does  not  pay  to  install  more  line  copper,  remedy  the 
speed  control  of  the  generators,  or,  in  general,  remove  the  causes 
prohibiting  the  use  of  rotary  converters,  since  the  cost  of  such 
motor-generator  sets  is  much  higher  and  the  contents  much  lower 
than  when  converters  are  used. 

Direct-Current  Railway  Motors. — The  characteristics  of  this 
type  of  motor  are  so  well  known  that  it  is  not  worth  while  to  dis- 
cuss them  further  than  to  say  that  in  general  the  tendency  seems 
to  have  been  during  the  last  few  years  to  design  the  motors  for 
a  given  train  weight  and  maximum  speed,  disregarding  the  num- 
ber of  stops,  provided  the  car  is  accelerated  and  retarded  at  a 
comfortable  rate,  which  involves,  of  course,  the  schedule  speed 
changing  with  the  number  of  stops. 

To  accomplish  this,  the  motors  are  so  designed  and  particularly 
the  ventilating  conditions  are  such  that  the  temperature  of  the 
fields  will  not  rise  more  than  a  safe  number  of  degrees  if  sub- 
jected to  the  accelerating  current  at  the  rate  of,  say,  ten  times 
per  mile,  and  the  armature  has  such  a  low  core  loss  that  it  can 
run  for  a  considerable  time  at  the  maximum  speed.  Such  con- 
dition is  made  possible  with  the  modern  mechanical  design  which 
readily  conducts  the  heat  from  the  inside  to  the  outside,  and 
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thereby  obviates  great  differences  in  temperature.  The  main 
difference  in  electrical  design  is  that  much  more  precaution  has 
to  be  taken  to  have  low  self-induction  in  commutation.  This  is 
necessary  since,  as  stated  above,  the  field  winding  has  to  stand  the 
full  current  of  acceleration  for  a  much  longer  time  than  formerly 
was  the  practice,  and,  therefore,  a  less  number  of  turns  and  a 
weaker  field  in  general  is  used  in  modern  motors,  this  condition 
causing  sparking  unless  the  armature  reaction  is  reduced  and  the 
number  of  commutator  segments  increased.  We  therefore  find 
now,  as  a  rule,  higher  flux  and  a  greater  number  of  commutator 
segments  than  in  older  types  of  motors. 

Alternating-Current  Railway  Motors. — A  very  superficial  study 
will  show  that,  whenever  this  type  of  motor  has  been  adopted,  the 
reason  lies,  not  with  the  motors  themselves,  but  in  the  fact  that 
a  lesser  amount  of  feeder  copper,  and  possibly  fewer  attendants, 
are  required  with  an  alternating-current  railway  system  than  with 
a  direct-current  system  involving  rotary  converters.  It  is,  how- 
ever, only  in  cases  of  relatively  long  runs  with  few  stops,  or  in 
mountainous  roads  where  power  can  be  returned  by  induction 
motors,  that  economy  can  be  shown  with  this  system  as  com- 
pared with  the  direct-current  system.  It  is  very  doubtful  whether 
in  many  cases  where  alternating  motors  have  been  installed,  direct- 
current  motors  would  not  have  been  better  engineering. 

The  alternating-current  railway  motors  are  of  the  polyphase 
induction  type,  and  therefore  their  characteristics  are  essentially 
those  of  direct-current  shunt  motors;  that  is,  they  run  efficiently 
only  at  one  speed,  whereas  the  direct-current  series  motor  will 
operate  at  high  efficiency  over  a  considerable  range  of  speed.  It 
is,  therefore,  obvious  that  in  railway  service  where  the  speed  for 
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many  reasons  has  to  vary  during  the  run,  and  where  cars  are 
stopped  and  started  at  rather  short  intervals,  the  actual  power 
taken  by  the  induction  motor  will  be  greater  than  that  taken  by 
the  direct-current  motor.  Since,  furthermore,  any  induction  mo- 
tor must  take  a  certain  amount  of  wattless  current,  the  apparent 
power  input  of  the  motor  must  be  greater  than  with  direct  cur- 
rent. With  the  same  mechanical  clearance  in  the  two  types  of 
motors,  the  amount  of  wattless  current  taken  by  the  induction 
motor  would  be  quite  prohibitive;  therefore  these  must  be  made 
with  decidedly  smaller  air-gap  than  direct-current  motors,  which 
necessitates  more  careful  adjustment,  and  involves  more  repair 
work.    The  wattless  current  is  also  dependent  upon  the  voltage 
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FIG.  2 

at  which  the  motors  are  operated  and  increases  as  the  voltage 
increases.  With  the  known  methods  of  insulation  and  with  the 
limited  space  available  for  railway  motors,  it  seems  that  it  is 
almost  out  of  the  question  to  consider  a  design  at  higher  potential 
than  3000  volts.  Even  with  the  smallest  safe  air-gap  this  will 
give  a  power  factor  of  at  the  most  85  per  cent,  or  88  per  cent  at 
full  load  under  the  best  conditions,  which,  with  an  efficiency  of,  say, 
86  per  cent,  including  gear  loss,  gives  an  apparent  efficiency  of 
at  the  most  77  per  cent;  in  other  words,  the  kva  input  of  the 
motor  would  be  about  30  per  cent  greater  than  that  corresponding 
to  the  work  done.  Whereas,  with  the  direct-current  motor,  the 
power  input  would  probably  not  be  more  than  12  per  cent  or  15 
per  cent  greater  than  that  corresponding  to  the  work  done. 
Therefore,  and  in  view  of  the  laws  governing  the  design  of  such 
induction  motors,  it  is  to  be  expected  that  the  copper  losses  in 
an  alternating-current  motor  will  be  decidedly  greater  than  in  a 
direct-current  motor.  The  core  loss  in  the  field  of  the  induction 
motor  is  also  greater  than  the  core  loss  in  the  armature  of  the 
direct-current  motor  at  maximum  speed,  so  that  this  gives  another 
source  of  increased  heating  of  the  motor.  This  increased  heating 
is  decidedly  objectionable,  as  it  involves  the  use  of  a  much  larger 
machine  than  the  direct-current  motor,  which  increases  the  cost 
and  weight  of  the  equipment.  To  illustrate  this  somewhat  more 
concisely,  consider  the  losses  occurring  in  a  couple  of  motors  of 
direct  and  alternating-current  type  while  accelerating  from  stand- 
still up  to  full  speed.    The  core  loss  and  eddy  losses  in  the  direct- 


current  motor  are  zero  at  standstill,  and  increase  to  a  certain 
maximum  at  full  speed.  In  the  alternating-current  motor  at 
standstill,  even  under  favorable  conditions,  the  core  loss  in  the 
field  is  the  same  as  the  maximum  core  loss  in  the  armature  of  the 
direct-current  machine,  and  the  core  loss  in  the  armature  at  stand- 
still about  the  same  as  in  the  field.  At  full  speed  the  core  loss 
in  the  field  still  remains  the  same,  but  the  core  loss  in  the  armature 
is  zero,  and,  therefore,  roughly  speaking,  the  core  loss  of  the 
direct-current  motor  is  in  the  neighborhood  of  half  of  the  core  loss 
at  maximum  speed,  while  accelerating,  and  is  one  and  a  half  times 
as  much  in  the  alternating-current  motor.  In  other  words,  during 
acceleration  the  alternating-current  motors  have  three  times  as 
much  core  loss  as  the  direct  current.  Adding  to  this  loss  the 
greater  copper  loss,  due  to  the  larger  power  input  of  the  motor, 
we  find,  from  actual  calculations,  that  the  alternating-current  mo- 
tors of  good  design  will  have  in  the  neighborhood  of  four  times 
as  much  loss  as  the  direct-current  motors  when  operating  over 
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FIG.  3 

relatively  short  lines,  as  would  be  the  case  in  rapid-transit  sys- 
tems. To  dissipate  four  times  as  much  energy  means  that  the 
volume  of  the  motor  has  to  be  very  much  greater,  and  its  heating 
facilities  decidedly  better.  This  does  not  mean  that  the  actual 
heating  will  be  as  much  more,  since,  at  least  in  long-distance  runs, 
the  time  of  accelerating  is  short  compared  with  the  total  time  of 
the  run;  nevertheless,  the  loss  will  be  decidedly  more,  and  con- 
sequently it  would  seem  as  if  the  actual  cost  of  the  induction-motor 
equipment  per  car  would  be  from  50  per  cent  to  double  that  of 
direct  equipments,  depending  upon  the  service.  Since  the  cost 
of  the  motor  equipment  is  a  very  large  factor  in  the  installation 
of  a  plant,  and  since  the  direct-current  equipment  is  so  standard- 
ized and  brought  down  to  the  least  possible  cost  here  in  the  United 
States,  this  is  probably  one  of  the  main  reasons  why,  upon  careful 
examination,  it  has  been  found  not  only  a  saving  of  power,  but 
great  economy  in  the  first  cost  to  install  direct-current  rotary 
converters  instead  of  alternating  current  systems.  In  places,  how- 
ever, where  the  direct-current  railway  system  is  not  so  fully  de- 
veloped, the  difference  in  cost  between  the  two  systems  might 
not  be  so  much,  and  that  accounts  for  some  European  concerns 
installing  alternating-current  motors. 

To  illustrate  more  fully  the  characteristics  of  the  two  types  of 
motors,  the  following  instance  is  considered,  although  it  neces- 
sarily introduces  some  questions  slightly  outside  of  the  scope  of 
the  paper. 

A  double-track  road  with  twenty-seven  stations  is  supplied  power 
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from  a  station  located  a  distance  from  the  tracks.  Eight  trains 
are  running  in  each  direction,  which  cover  the  entire  distance  in 
52  minutes. 

Weight  of  loaded  train,  including  locomotive  =  i8o  tons  (2000 
lbs.). 

Weight  on  driving  wheels  =  50  tons. 

Thus  maximum  draw-bar  pull  at  25  per  cent  of  weight  =  25,000 
lbs. 

Which  corresponds  to  a  maximum  acceleration  of  2  ft.  per  sec- 
ond, per  second. 

Distance  of  run  is  2560  ft. 
Schedule  speed,  15  miles  per  hour. 
Maximum  speed,  27  miles  per  hour. 

Total  distance  is  covered  in  95.5  seconds,  20  seconds  allowed  for 
stops  at  each  station. 

No  appreciable  grades  exist  and  effect  of  curves  is  negligible. 


o 


FIG.  4 


The  three  systems  considered  are: 

A.  The  standard  direct-current  railway  system  with  series- 
parallel  control  of  the  motors. 

B.  Three-phase  induction  motor  system  with  rheostatic  con- 
trol. 

C.  Three-phase  induction  system  with  concatenated  control  in 
accelerating  as  well  as  braking. 

Obviously  when  running  at  uniform  and  maximum  speed  one 
system  offers  no  advantage  over  any  other  in  energy  consump- 
tion, assuming  same  efficiency  of  the  motors  (which  is  very  nearly 
the  case),  while  the  volt-amperes  taken  by  the  motors  are  about 
20  per  cent  greater  with  the  alternating-current  system  (running 
at  relatively  light  load). 

While  braking,  the  use  of  either  of  the  first-mentioned  systems 
is  immaterial,  since  no  return  of  power  can  take  place,  but  the 
third,  that  with  concatenated  control,  offers  some  advantage  in 
returning  power,  which,  however,  is  practically  offset  by  the  large 
current  taken,  and  the  complication  of  control  and  design  of 
motor. 

While  accelerating,  however,  marked  differences  exist  in  the 
three  systems;  therefore  the  choice  of  one  or  the  other  is  largely 


dependent  upon  the  relative  time  of  accelerating,  running  at  uni- 
form speed  and  braking.  Since,  furthermore,  the  power  required 
with  any  particular  system  depends  upon  the  method  of  accom- 
plishing the  run,  a  number  of  schedules  have  been  worked  out. 

So,  for  instance,  in  Fig.  i  are  given  three  runs  with  direct- 
current  motors.  Of  these,  Nos.  i  and  3  require  more  power 
than  No.  2,  therefore  No.  2  run  is  referred  to  as  the  direct-current 
motor  run  in  the  discission  following: 

In  Fig.  2  are  given  what  is  considered  the  best  alternating- 
current  runs.  One  curve  shows  the  conditions  with  rheostatic 
control,  and  the  other  with  concatenated  control  in  accelerating 
as  well  as  braking.  These  two  curves  will  be  referred  to  as  the 
alternating-current  runs  in  the  discussion  following. 

In  Fig.  3  are  given  two  runs  with  rheostatic  control,  both  of 
which  take  more  power  than  the  corresponding  run  in  Fig.  2,  and 
are  given  merely  to  show  that  with  widely  different  methods  of 
running,  the  power  does  not  vary  more  than  5  per  cent. 
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FIG.  5 

In  Fig.  4  are  given  two  different  runs  in  which  concatenated 
control  is  used.  These  seem  not  so  favorable  as  those  in  Fig.  2, 
therefore  they  are  not  referred  to  later  except  in  the  general  table 
given  below.  The  chief  object  of  including  them  is  to  show  the 
merits  of  coasting  with  concatenated  motors.  As  should  be  ex- 
pected, if  the  motors  are  connected  in  concatenation,  when  accel- 
erating only,  it  is  advisable  to  go  up  to  as  high  speed  as  possible, 
and  then  coast  without  running  at  constant  speed,  whereas,  if 
power  is  returned  by  concatenation,  it  is  advisable  to  maintain, 
the  maximum  speed  until  time  of  braking. 

So,  for  instance,  the  least  average  power  taken  per  run  is  found! 
if  the  cars  are  not  permitted  to  coast,  but  accelerated  and  retarded 
in  concatenation,  which  power  is  only  15  per  cent  more  than  the 
least  direct-current  power.  The  apparent  power  is,  however,  2.4 
times  as  great.  In  view  of  this  very  large  apparent  power,  this 
method  is  not  the  most  favorable,  but  that  given  in  Fig.  2  is  prefer- 
able. 

The  important  results  of  the  various  runs  are  shown  in  the  table 
given  below,  which  undoubtedly  is  more  comprehensive  than  the 
diagrams  for  a  superficial  investigation: 

Columns  A,  B  and  C  are  most  important,  and  show  the  condi- 
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tions  of  the  best  runs.  Upon  the  constants  given  there  and  the 
corresponding  curves  the  rest  of  the  investigation  is  based. 

Cohinins  D  and  E  show  two  direct-current  runs  at  different 
gear  ratios. 

Cokimns  F  and  G  show  two  runs  with  rheostatic  control  only. 

Columns  H,  I  and  J  show  three  runs  with  concatenated  controj 
in  accelerating  only. 

Columns  K  and  L  show  two  runs  with  concatenated  control  in 
braking  as  well  as  in  accelerating. 

In  going  over  the  matter  in  more  detail,  are  considered  the 
direct-current  run,  as  shown  in  heavy  lines  in  Fig.  i,  and  in 
column  A,  and  the  alternating-current  runs  with  rheostatic  and 
concatenated  control,  as  shown  in  Fig.  2  and  columns  B  and  C. 

The  characteristic  curves  of  the  motors  are  shown  in  Figs.  S, 
6  and  7.  Fig.  5  gives  the  direct-current  motor  curves.  Fig.  6  the 
alternating-current  motor  curves,  and  Fig.  7  curves  of  the  same 
motors  in  concatenation.  No  special  curves  are  given  for  this  latter 
motor  when  used  as  generator  to  return  power,  since  it  is  essen- 
tially the  same  as  when  used  as  motor. 

To  sum  up  the  results,  it  is  found,  from  the  various  methods  of 
running  trains,  first,  that  under  apparently  the  most  favorable  as 
well  as  average  conditions,  the  most  economical  alternating-cur- 
rent system  will  take  26  per  cent  more  power  and  2.2  times  as 
many  volt-amperes  as  the  direct-current  system.  Second,  that 
the  concatenated  control  takes  26  per  cent  less  power  but  only 
10  per  cent  more  apparent  power  than  the  alternating-current 
system  with  rheostatic  control.  It  must,  however,  be  borne  in 
mind  that  these  values  refer  to  power  input  at  the  motors,  not 
the  relations  at  the  sub-stations  and  power  house,  as  will  be  seen 
later. 

Power  is  supplied  to  four  sub-stations  located,  respectively, 
16,600  ft.,  17,400  ft.,  22,800  ft.  and  35,000  ft.  from  the  generating 
station.    The  transmission  potential  is  11,500  volts. 

Capacity  of  Power  House,  Electrical  Machinery,  Lines,  Etc. — - 
Since  the  supply  of  power  is  located  at  some  distance  from  the 
receiving  circuit,  high-potential  three-phase  generators  are  pro- 
posed in  all  three  cases. 

A.    Direct-current  motors  with  series-parallel  control. 

Installation. — The  roadbed  has  double  tracks  of  85-lb.  rails,  and 
the  combined  cross  section  of  feeders  and  trolleys  for  two  tracks 
is  I  sq.  in.  of  copper.  In  the  calculations  all  tracks  and  feeders 
are  assumed  inter-connected  and  the  feeder  copper  strung  all 
around  the  track. 

The  resistance  of  steel  rails  is  assumed  as  twelve  times  that  of 
the  corresponding  copper,  and  that  of  bonds  as  50  per  cent  of  rails. 
This  gives  the  ohmic  resistance  of  four  rails  in  multiple  between 
two  sub-stations  (average  17,100  ft.)  as  .09  ohms  and  the  cor- 
responding resistance  of  copper  as  .159  ohms,  or  a  total  resistance 
of  .25  ohms. 

Each  sub-station  has  three  650-kw  converters  (one  as  spare) 
and  ten  240-kw  transformers.  The  high-potential  lines  consist 
of  two  cables  No.  o  B.  &  S.  (one  of  which  is  spare)  for  each  of  the 
two  distant  stations  and  two  cables  No.  3  B.  &  S.  for  the  two 
nearer  stations. 

Distance  between  sub-stations  =  17,100  feet. 

The  transformers  have  2  per  cent  7.  R.  loss  and  i  per  cent  core 


loss.  The  converter  has  94  per  cent  efficiency  over  considerable 
range  of  loads.  The  generating  station  has  four  i6oo-kw  gen- 
erators (one  as  spare)  and  engines. 

Referring  to  Fig.  8  we  find  that  neglecting  losses 
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Average  load  in  kilowatts  on  one  sub-station  is   760 
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Maximum  load  on  the  generating  station  is   4,400 
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This  brings  the  average  actual  load  on  a  rotary  converter  to 
832  kw. 

Maximum  load  on  rotary  converter   i,9io 

Average  load  on  generating  station   3,650 

Maximum  load  on  generating  station   5,650 

The  converters  run  at  64%  load  at  average  load; 

"  "       146%  load  at  maximum  load. 

The  generators  run  at  76%  load  at  average  load; 

"  "       118%  load  at  maximum  load. 

B.  Alternating-Current  Motors  with  Rheostatic  Control. — The 
motors  are  supplied  power  from  four  sub-stations  at  an  average 
potential  of  3000  volts  over  two  sets  of  three-trolley  wires.  No.  00 
B.  &  S.  (inter-connected).  Each  sub-station  has  four  700-kw 
transformers  (one  to  spare).  The  high-potential  lines  are  two  sets 
of  No.  00  B.  &  S.  and  No.  2  B.  &  S.,  respectively,  for  the  longer 
and  shorter  distances. 

The  generating  station  has  five  i8oo-kw  three-phase  11,500-volt 
generators  and  five  1700-kw  steam  engines. 
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From  the  load  diagrams,  Figs.  9  and  10,  is  found  that,  neglect- 
ing losses, 

kw 

Average  power  on  sub-station  is   1,290 

Average  kva  "    1,515 

Maximum  power  "    2,300 

Maximum  kva  "    2,800 


The  power  station  has  five  2000-kw  generators  and  five  1700-kw 

engines. 

From  the  load  diagram,  Figs.  11  and  12,  is  found  that,  neglect- 
ing all  losses, 

kw 

Average     power  on  sub-station  is   948 

"         kva  "    1,660 
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1100  SECONDS 


Average  power  generating  station  is   5,150 

Average  kva  "  "    6,060 

Maximum  power      "  "    7, 100 

Maximum  kva         "  "    8,300 

This  gives  an  average  kw  output  of  power  station   5,600 

kva      "  "    6,500 

"  maximum  kw       "  "    7.780 

kva      "  "    8,880 

The  generators  will  run  at  90%  load  at  average  load; 

123%  load  at  maximum  load. 
The  engines  will  run  at    92%  load  at  average  load; 

126%  load  at  maximum  load. 
C.  Alternating-Current  Motors,  Concatenated  Control. — The 
secondary  net  work  is  laid  out  as  in  previous  case,  but  the  high- 
potential  lines  are  duplicate  sets  of  No.  000  B.  &  S.  and  two  No. 
000  B.  &  S.  cables  in  multiple  for  the  shorter  and  longer  distances, 
respectively. 

Each  of  the  four  sub-stations  has  four  8oo-kw  transformers. 
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Maximum  power  "    2,000 

kva  "    3,500 

Average     power  on  generating  station  is   3,800 

kva  "  "    6,650 

Maximum  power  "  "    6,000 

kva  "  "   10,000 

This  gives  an  average  kw  output  of  power  station  4,170 

kva      "  "    6,850 

"  maximum  kw       "  "    6,000 

kva      "  "   10,000 

The  generators  will  run  at  85%  load  at  average  load; 

"  "         125%  load  at  maximum  load. 

The  engines  will  run  at  75%  load  at  average  load; 

"  107%  load  at  maximum  load. 
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The  selling  prices  of  the  various  items  referred  to  are  assumed 


as  follows: 

Complete  steam  equipment,  including  installa- 
tion   $75-00  kw 

High  potential  generators,  switchboards  and 

instruments    26.00 

Rotary  converter  sub-stations  and  apparatus. .  40.00 

Transformers  (700  kw)    4.50 

Direct-current  electric  locomotive  complete.  .$15,000.00 

Alternating-current  electric  locomotive  com- 
plete   19,000.00 

Passenger  coaches  (70  seats)   4,500.00 

High-potential    cables    (io,ooo-v.)    No.  000 

B.  &  S   1,060.00  per  M.  ft. 

High-potential    cables    (io,ooo-v.)     No.  00 

B.  &  S   930.00 

High-potential     cables     (io,ooo-v.)    No.  o 

B.  &  S   840.00 

High-potential     cables     (io,ooo-v.)    No.  i 

B.  &  S   710.00 

High-potential     cables     (io,ooo-v.)    No.  2 

B.  &  S   650.00 

High-potential     cables     (io,ooo-v.)    No.  3 

B.  &  S   600.00 

Copper    .186  per  lb. 

Direct-current  trolley  construction   900.00  per  mile 

Alternating-current  trolley  construction   1,200.00  " 

85-lb.  rails,  per  ton   26.00 

Track  construction   500.00  per  mile 


EXPENSES  OF  INSTALLATION  AND  AMOUNT  POWER 
REQUIRED 

A.    Continuous-current  motors  with  series-parallel  control. 


B.    Alternating-current  motors  with  rheostatic  current. 


C.    Alternating-current  motors 

with  concatenated  control. 

A 

B 

C 

Power  house  steam  equipment. .  . 

$480,000 

$600,000 

$525,000 

Power  house  electrical  equipment 

166,000 

234,000 

260,000 

$646,000 

$834,000 

$785,000 

Rotary  converter  station  

312,000 

Transformers   

50,500 

57,500 

$312,000 

$50,500 

$57,500 

17  locomotives,  complete  

225.000 

322,000 

322,000 

68  passenger  coaches  

306,000 

306,000 

306,000 

$531,000 

$628,000 

$628,000 

Cables,  duplicate   

157,000 

172,000 

366,000 

Trolley  and  feeder  copper  

49,000 

31,000 

31,000 

$206,000 

$203,000 

$397,000 

Track  construction   

109,000 

109,000 

109,000 

Trolley  construction  

23,400 

31,200 

31,200 

$132,400 

$140,200 

$140,200 

>i, 857,000 

$1,856,000 

$2,008,000 

Average  kw  power  required  

.  .  .3,650 

5,600 

4,170 

Kw  average  loss  

440 

380 

7.8 

91 

Percentage  of  d.  c.  power  

.  .  .  100 

153 

114 

Percentage  cost  of  d.  c.  installation.  .  100 

100 

107 

It  is  thus  apparent  in  this  particular  instance,  which  is  fairly 
representative  for  heavy  urban  work,  that  the  direct-current  sys- 
tem ofifers  decided  advantages  in  economy  if  installed  at  the  same 
price  as  the  alternating-current  system,  and  that  the  same  economy 
can  not  be  obtained  with  alternating  current,  no  matter  at  which 
cost;  furthermore,  that  the  alternating-current  system  with  con- 
catenated control  is  preferable  to  that  with  rheostatic  control. 
It  must,  however,  be  borne  in  mind  that  for  an  actual  installation, 
practical  conditions  might  warrant  different  amount  of  machinery 
and  different  units,  and  that  allowances  must  be  made  for  sharp 
turns,  grades,  etc.,  and  that  the  prices  given  are  somewhat  ar- 
bitrary. The  three  systems  are,  however,  placed  on  as  nearly  as 
possible  the  same  footing,  so  that  the  comparison  should  be  fair, 
even  if  the  actual  cost  of  the  installation  is  considerably  different. 

To  conclude,  it  might  be  stated  that  due  to  the  favorable  char- 
acteristics of  the  direct-current  railway  motor  and  the  rotary  con- 
verters, compared  with  the  alternative-current  motor  for  this  class 
of  work,  very  few  propositions  warrant  the  use  of  the  alternating 
current  throughout.  Indeed,  there  is  no  question  that  the  stand 
taken  by  the  American  engineers  in  this  matter  in  recommending 


rotary-converter  systems  almost  exclusively,  is  correct  and  war- 
ranted by  considerations  of  economy  and  first  cost,  no  matter 
what  the  adverse  criticisms  have  been  of  late.  There  is  undoubt- 
edly a  field  for  alternating-current  motors,  but  it  is  strictly  limited 
to  long-distance  schemes  with  very  few  stops,  or  to  mountain 
roads. 



Street  Railway  Companies  Do  Not  Possess  Right  of 
Eminent  Domain  in  Ohio 

A  decision  of  considerable  importance  to  Ohio  electric  rail- 
ways was  made  last  week  by  Judge  Porterfield  of  the  Probate 
Court  of  Delaware  County,  in  a  suit  brought  by  the  Columbus, 
Delaware  &  Northern  Traction  Company,  to  condemn  a  private 
right  of  way  where  property  owners  had  declined  to  sell.  The 
court  held  that,  except  in  an  unusual  case  where  it  is  necessary 
to  deviate  from  the  highway  because  of  physical  obstructions,  or 
because  of  failure  to  secure  a  grant  from  the  County  Commis- 
sioners, a  company  chartered  as  a  street  railway  has  not  the  right 
to  condemn  private  right  of  way.  It  was  shown  that  in  the  case 
of  the  company  mentioned  no  attempt  had  been  made  to  secure  a 
franchise  along  the  highway.  This  decision  seems  likely  to  affect 
the  plans  of  companies  chartered  as  street  railways.  Many  of 
the  Ohio  roads  are  chartered  as  railroads,  and,  as  such,  have  right 
to  condemn  right  of  way.    The  decision  follows: 

OPINIONS 

The  petitioner  in  this  case,  the  Columbus,  Delaware  &  Northern 
Traction  Company,  seeks  to  condemn  the  lands  of  the  defendants 
for  the  purpose  of  its  electric  railway,  and  its  right  to  do  so  is 
here  in  controversy. 

The  plaintiff's  petition  alleges  that  it  is  a  corporation,  duly  and 
legally  organized  under  the  laws  of  the  State  of  Ohio  for  the 
purpose  of  constructing,  operating  and  maintaining  an  electric 
street  railway,  and  that,  as  such,  it  has  full  power  to  construct, 
maintain  and  operate  an  electric  street  railway  from  a  point  at  or 
near  the  city  of  Columbus,  through  the  counties  of  Franklin,  Del- 
aware and  Marion,  and  for  such  purpose  it  has  the  right  to  ap- 
propriate private  property  for  its  right  of  way.  And  the  plaintiff 
-further  alleges  that  it  has  been  unable  to  agree  with  each  of  the 
defendants  as  to  compensation  to  be  paid  them  for  such  right  of 
way. 

In  the  separate  answer  of  each  of  the  defendants  it  is  admitted 
that  an  agreement  as  to  the  price  of  the  property  sought  to  be 
appropriated  could  not  be  made,  but  they  deny  all  other  allega- 
tions in  the  plaintiff's  petition,  and  by  their  separate  motions, 
after  the  introduction  of  evidence,  both  by  plaintiff  and  defend- 
ants, ask  the  court  to  dismiss  the  plaintiff's  petition  on  the  grounds 
that  it  has  no  right  to  condemn  the  property  sought,  and  that 
there  is  no  necessity  for  its  being  done,  holding  that  a  street  rail- 
way has  only  the  right  to  appropriate  private  property  under  ex- 
traordinary conditions;  that  is,  when  some  physical  obstruction 
makes  it  impossible  to  construct  it  on  the  highway  without  great 
disadvantage  to  the  traveling  public,  or  when  those  who  have 
power  to  grant  a  right  of  way  over  said  highway  refuse  to  do  so. 

It  has  been  argued  and  submitted  to  the  court  that  the  laws 
of  the  State  of  Ohio  allowing  the  appropriation  of  private  prop- 
erty for  constructing,  maintaining  and  operating  street  railway 
systems  for  the  conveyance  of  persons  and  property  are  general 
and  are  not  specific  as  to  kinds  of  transporting  systems;  that  is 
to  say,  a  corporation  duly  incorporated  under  the  laws  of  this 
State  for  the  purpose  of  transporting  persons  and  property  has 
the  right  to  appropriate  private  property,  though  that  right  may 
not  have  been  specifically  delegated  to  such  corporation. 

If  that  be  true,  we  should  find  continually  corporations  formed 
for  private  interests  only,  seeking  to  appropriate  private  property 
under  the  disguise  of  the  right  to  exercise  the  power  of  eminent 
domain,  and  individual  rights  would  be  trampled  upon  with  im- 
punity, contrary  to  the  spirit  and  intention  of  the  constitution 
of  the  State.  Individual  rights,  the  most  sacred  of  all  rights,  and 
made  so  by  the  constitution  of  Ohio,  are  not  to  be  placed  in 
jeopardy  because  there  is  a  doubt  as  to  the  intention  of  the 
statute,  if  there  is  a  doubt.  If  the  statute  is  not  specific  in  war- 
ranting an  encroachment  upon  individual  rights,  leave  must  be 
refused,  and  individual  rights  held  inviolate.  Implied  powers  will 
not  warrant  the  taking  of  private  property  for  public  use.  It 
must  be  expressly  stated  in  the  statute,  and  the  statute  must  be 
strictly  construed,  and  corporations  having  a  right  to  condemn 
must  show  that  right  by  statute. 

These  facts  have  been  well  settled  by  the  courts.  In  tlie  case 
of  Atkinson  et  al.  vs.  The  Marietta  &  Cin.  Ry.  Co.  (150  St.  P.,  21) 
\vc  find  these  words:  "The  right  to  exercise  the  power  of  em- 
inent diiniain  can  only  be  derived  from  legislative  enactment,  and 
ln'foi-c  a  ciinip.iny  can  demand  a  judgment  of  condemnation  it 
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must  show  that  that  right  has  been  conferred  upon  it  by  a  Valid 
law."  And  in  the  case  of  Currier  vs.  The  Marietta  &  Cin.  Ry.  Co. 
we  find  this  language:  "There  is  no  rule  more  familiar  or  better 
settled  than  this,  "The  grants  of  corporate  power,  being  in  deroga- 
tion of  common  rights,  are  to  be  strictly  construed,  and  this  is 
especially  the  case  when  the  power  applied  is  a  delegation  of 
the  right  of  eminent  domain,  one  of  the  highest  powers  of  sover- 
eignty pertaining  to  the  State  itself,  and  interfering  most  seri- 
ously and  often  vexatiously  with  the  ordinary  rights  of  property.'  " 
(no  St.  P.,  222.)  And  again  in  the  i6th  O.  S.,  p.  396,  the  court 
states  that  grants  are  given  to  corporation  being  in  derogation 
of  private  rights  and  must  be  strictly  construed. 

It  has  been  claimed  that  in  this  case.  Section  3437  of  the  Re- 
vised Statutes  of  Ohio,  authorizing  the  erection  of  street  railways, 
within  or  without,  or  partly  within  and  partly  without  any  munici- 
pal corporation,  gives  the  right  to  street  railways  to  appropriate 
private  property  to  street  railway  purposes;  that  the  Legislature 
recognized  at  this  time  that  street  railways  would  necessarily  take 
on  the  nature  of  steam  railroads  to  some  extent,  and  that  this 
section  of  the  statute  implies  the  right  of  such  companies  to  ap- 
propriate private  property  for  the  purposes  designated  in  that 
section.  There  is  no  power  to  condemn  stated  in  Section  343, 
and  we  believe  there  is  none  implied.  It  authorizes  the  creation 
of  what  are  known  as  street  railways  and  interurban  street  rail- 
ways. We  do  not  think  this  statute  confers  upon  the  street  rail- 
ways any  of  the  powers  given  to  railroads,  and  that  the  laws  gov- 
erning railroads  are  not  applicable  to  street  railways,  unless 
specifically  made  so  by  the  statute,  and  that  street  railways  can 
not  usurp  the  power  granted  by  Legislature  to  railroads  and  ap- 
propriate private  property  under  the  statute  any  more  than  rail- 
roads could  usurp  the  power  granted  to  the  street  railways  and 
take  the  public  highways  for  their  use.  Railroads  and  street  rail- 
ways are  two  distinctive  systems;  are  made  so  by  statute,  and 
though  by  recent  legislation  steam  railroads  are  permitted  to  use 
power  other  than  steam,  yet  the  distinctive  character  of  the  two 
systems  remains — the  one  to  make  rapid  transit  from  place  to 
place  at  the  shortest  distance  possible,  and  the  other  for  the  ac- 
commodation of  the  public  along  the  highway  and  for  facilitating 
travel  along  such  highway. 

As  has  been  said  by  another  court,  if  it  is  desirable  to  introduce 
a  new  kind  of  railroad  transportation,  it  should  be  provided  fo- 
by  suitable  laws,  so  that  all  parties  interested  may  be  able  to 
understand  their  rights  and  adjust  themselves  to  the  situation, 
but  this  is  a  matter  for  legislation  and  not  for  the  court. 

To  confound  the  legislation  governing  the  two  systems  is  to 
encroach  upon  the  rights  of  individuals  guaranteed  by  all  our  laws. 

A  reference  to  the  distinction  between  the  two  systems  we 
find  in  87  Mich.  Reporter,  p.  361,  in  case  of  Nichols  vs.  Railway 
Co.  The  court  says:  "A  street  railway  is  a  railway  laid  in  the 
street  to  facilitate  its  use  by  the  public."  In  the  Federal  Reporter 
88,  p.  588,  in  the  case  of  Mass.  Loan  &  Trust  Co.  vs.  Hamilton, 
and  in  the  case  of  Louisville  &  Portland  R.  R.  Co.  vs.  Railway 
Co.,  2  duv.,  175,  we  find  that  a  railroad  and  a  street  railway  are 
distinct  and  different  things.  Also  in  O.  C.  D.,  vol.  10,  p.  212,  in 
the  case  of  the  State  of  Ohio  vs.  Dayton  Traction  Company  et  al, 
we  find  these  words:  "The  distinction  between  two  kinds  of  rail- 
ways is  in  the  manner  of  construction  and  in  the  mode  of  oper- 
ation," and  that  a  "street  railway  is  constructed  upon  the  streets 
or  a  highway,  and  for  the  purpose  of  facilitating  the  use  thereof 
in  the  transportation  of  persons  and  property." 

That  the  court  may  be  well  understood  at  this  time,  we  may 
recapitulate  by  saying  that  the  right  given  corporations  to  con^ 
demn  and  appropriate  private  property  must  be  defined  by  statute, 
and  that  the  statute  must  be  strictly  construed,  and  that  there  is  a 
difference  in  railroads  and  street  railways,  and  that  the  laws 
governing  one  are  not  applicable  to  the  other,  unless  specifically 
made  so  by  statute,  and  are  not  applicable  by  implication. 

Our  conclusion  this  far  is,  that  the  Columbus,  Delaware  & 
Northern  Traction  Company  is  a  street  railway,  as  alleged  in  the 
petition  and  as  shown  by  the  character  of  the  corporation,  and,  as 
such,  must  be  governed  by  the  laws  regulating  street  railways. 

Section  3437  R.  S.  reads  as  follows:  "Street  railways,  with 
single  or  double  tracks,  side  tracks  and  turnout's,  may  be  con- 
structed or  extended,  within  or  without,  or  partly  withm  or  partly 
without,  any  municipal  corporation,  or  any  unincorporated  vil- 
lage; and  offices,  depots  and  other  necessary  buildings  for  such 
railways  may  be  constructed." 

This  is  the  section  giving  street  railways  the  right  to  construct 
their  roads,  and  under  this  section  the  Columbus,  Delaware  & 
Northern  Traction  Company  claims  its  right  to  build  such  a  rail- 
way as  has  been  submitted  in  its  brief.  In  this  section  we  find 
nothing  authorizing  the  appropriation  of  private  property  by  such 
corporation. 

Section  3438  R.  S.  empowers  the  Council  of  a  municipal  cor- 


poration or  the  County  Commissioners  with  authority  to  grant 
a  right  of  way  to  a  street  railway  company  over  a  public  highway 
within  the  jurisdiction  of  such  Council  or  Commissioners.  In 
this  section  we  find  no  delegated  power  to  condemn  private  prop- 
erty, and  if  such  right  of  way  has  been  granted  by  the  County 
Commissioners,  it  must  be  made  by  order  on  their  journal.  At 
this  time  we  may  say  that  no  evidence  was  introduced  to  show  that 
the  Columbus,  Delaware  &  Northern  Traction  Company  ever 
obtained  the  right  to  construct  a  street  railway  over  any  public 
highway  in  Delaware  County,  and,  further,  that  it  is  not  shown 
that  said  company  is  constructing  or  intends  to  construct  a  street 
railway  over  any  public  highway. 

Under  Section  3440  R.  S.  we  find  that  a  street  railway  com- 
pany may  appropriate  any  property  necessary  for  the  construction 
of  its  railway,  if  not  expressly  waived  by  owners,  providing  that 
a  grant  had  been  given  to  the  railway  company  by  the  Council 
of  a  municipality  or  a  Board  of  County  Commissioners.  In  this 
case  this  has  not  been  done.  The  plaintiff  company  has  not  com- 
plied with  the  requirements  of  this  section,  and,  therefore,  would 
have  no  right  to  seek  to  condemn  private  property  under  this 
section.    The  section  gives  the  right,  but  it  is  conditional. 

Section  3443-8  reads  as  follows:  "Companies  incorporated 
under  Section  3226  of  the  Revised  Statutes  of  Ohio  for  such  pur- 
pose may  construct,  maintain  and  operate  electric  street  railroads, 
or  street  railroads  urging  (using)  other  than  animal  power  as  a 
motive  power,  for  the  transportation  of  passengers,  packages, 
express  matter,  United  States  mail,  baggage  and  freight  upon 
the  highways  of  this  State  outside  of  municipalities." 

This  section  authorizes  corporations  incorporated  under  Sec- 
tion 3236  R.  S.  to  construct,  maintain  and  operate  electric  street 
railroads,  or  street  railroads,  upon  the  highways  of  this  State, 
outside  of  municipalities.  As  before  stated,  the  general  corpora- 
tion law  does  not  delegate  the  right  to  exercise  the  power  of 
eminent  domain,  but  it  is  only  the  authority  for  creating  cor- 
porations, and  the  corporations  must  get  such  right  from  another 
statute.  Neither  does  Section  3443  R.  S.  delegate  this  right. 
And  this  statute  specifically  provides  for  the  construction  of  such 
railways  upon  the  highways. 

Section  3443-9  gives  the  right  to  street  railways  to  occupy  and 
use  the  public  highway  for  their  railway,  providing  the  written 
consents  of  a  majority,  measured  by  front  foot,  of  the  property 
owners  abutting  on  each  of  such  highways  has  been  secured. 
Section  3443-8  authorizing  corporations  to  build  and  operate 
street  railroads  upon  the  public  highway  necessitated  the  passage 
of  Section  3443-9  in  order  that  such  right  of  way  might  be  ob- 
tained. 

Section  3443-10  is  as  follows:  "When  necessary  to  enter  upon 
and  use  private  property  the  construction  and  operation  of  such 
roads,  such  companies  shall  have  the  same  power  of  appropria- 
tion that  railroad  companies  have." 

In  reading  this  section  we  find  the  words  "such  roads."  To 
what  do  they  refer?  They  must  refer  to  such  roads  as  are  desig- 
nated and  authorized  to  be  built  on  the  public  highway  by  Sec- 
tion 3-M3-8  R.  S.  The  general  law  provides  for  the  construction 
of  street  railways  upon  highways,  but  the  Legislature,  anticipat- 
ing that  obstacles  would  be  met  with,  passed  Section  3443-10  R. 
S.,  in  order  that  such  public  improvement  might  not  be  frustrated, 
and  that  when  necessary  to  appropriate  private  property  it  might 
be  done.  But  we  construe  and  hold  that  "necessary"  here  means 
that  it  must  be  shown  necessary  to  deviate  from  the  highway. 
This  the  company  has  failed  to  do,  and  has  failed  to  show  that  it 
was  ever  refused  a  right  of  way  over  the  public  highway  in  this 
county  by  the  commissioners  of  the  county.  The  plaintiff  relied 
upon  the  right  to  appropriate  given  to  railroad  companies.  The 
court  thinks  that  the  plaintiff  should  show  the  necessity  of  de- 
viating from  the  highway,  or  as  a  street  railway  company,  it  has 
no  right  to  appropriate  private  property.  Section  3443-10  is  sup- 
plementary to  Sections  3443-8  and  3443-9. 

The  motions  are  sustained,  the  application  refused,  and  the 
costs  adjudged  against  the  plaintiff. 

 ^  

It  is  said  that  the  transfer  ticket  record  in  Seattle  was  recently 
broken,  30,000  transfers  having  been  issued  in  one  day  by  the 
Seattle  Electric  Company.  The  daily  average  number  of  transfers 
said  to  be  issued  in  Seattle  is  14,000,  but  it  is  not  out  of  keeping 
with  the  progress  of  the  city  that  so  many  transfers  are  issued. 
Seattle  is  at  present  experiencing  a  building  boom.  In  fact,  the 
number  of  buildings  actually  under  construction  is  larger  than 
in  any  other  city  in  the  United  States,  but  the  total  cost  of  these 
buildings  is,  of  course,  exceeded  by  the  larger  cities,  where  more 
spacious  and  costly  dwellings  are  being  erected.  The  report  re- 
cently issued  by  the  Seattle  Electric  Company  bears  evidence  of 
the  prosperity  of  the  city,  and  there  is  certainly  a  most  promising 
future  for  this  company. 


August  31,  1901.] 
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Electrical  Developments  in  Greece 

F.  W.  Jackson,  United  States  Consul  at  Patras,  Greece,  writing 
to  the  State  Department,  under  date  of  July  lo,  1901,  says,  in 
regard  to  electrical  developments  in  Greece: 

"The  progress  of  communication  within  Greece  at  present  is 
marked,  and  promises  in  the  near  future  to  bring  conveniences  of 
travel  to  a  level  with  those  of  any  country  in  Europe.  The  Greek 
Electric  Company,  otherwise  known  as  the  Thomson-Houston 
Company,  established  in  1898,  with  a  capital  stock  of  about 
$1,250,000,  of  which  one-half  is  paid  up,  is  now  completing  in 
Patras  the  first  electric  street  railway  in  Greece,  and,  in  fact,  in 
the  East.  The  same  company  operates  the  gas  company  of  Patras, 
the  electric  light  plants  of  Athens  and  Pirsus,  and  of  four  or 
more  other  cities,  and  is  now  negotiating  with  the  Athens-Pirjeus 
Street  Railway  Company  to  supply  motive  power  from  a  central 
electric  station  at  Phalcrum,  near  Athens.  This  proposed  power 
station,  if  constructed,  will  be  on  a  scale  sufficiently  large  to  supply 
power  for  manufacturing  purposes,  as  well  as  for  the  lighting  of 
Athens,  Piraeus  and  Phalerum.  It  is  also  current  rumor  that  the 
Franco-English  company,  already  organized  to  construct  a  broad- 
gage  railroad  through  the  north  of  Greece  to  Athens,  will  soon 
begin  operations.  The  completion  of  this  road  will  connect 
Greece  with  the  north  of  Europe  by  rail,  and  trains  will  be  run 
from  Paris  to  Athens  direct  via  Constantinople. 

"Speaking  more  particularly  of  the  street  railway  in  Patras,  the 
system  will  be  similar  to  that  found  in  general  use  in  France  and 
Italy.  The  road  has  been  constructed  entirely  of  iron  and  with 
considerable  despatch.  The  motive  power  will  be  furnished  by 
gas  motors  of  German  construction.  The  steel  rails  are  from 
Belgium,  while  from  the  United  States  there  will  come — from 
the  General  Electric  Company,  of  New  York — the  material  for 
the  aerial  line,  insulators,  circuit  brakes  and  car  motors;  and — 
from  the  J.  G.  Brill  Company — the  trucks  for  the  cars.  The  main 
stem  of  the  road  is  constructed  the  length  of  the  city,  parallel 
with  the  sea,  and  extends  some  distance  beyond  the  city  limits, 
to  a  point  suitable  for  coffee  houses  and  baths.  Business  men 
generally  believe  the  road  will  prove  of  great  benefit  to  the  city, 
but  are  skeptical  as  to  the  results  to  the  company.  It  will  prob- 
ably be  some  time  before  the  road  will  become  a  paying  invest- 
ment." 

 *^  

Detail  Report  of  the  Twin  City  Company 

Through  the  courtesy  of  J.  F.  Caldewood,  auditor  of  the  Twin 
City  Rapid  Transit  Company,  the  following  comparative  statement 
of  earnings  and  expenses  of  the  company,  both  fixed  and  oper- 
ating, for  month  of  July,  1901,  and  year  to  date,  is  presented.  As 
will  be  seen,  the  averages  are  made  up  on  the  basis  of  the  "Motor 
Hour,"  or  motor  car  hour.  Very  few  trailers  are  run,  but  if  a 
trailer  is  attached  to  a  motor  car  it  does  not,  of  course,  af¥ect  the 
number  of  motor  hours. 

The  report  of  the  Twin  City  Rapid  Transit  Company,  pub- 


lished in  the  last  issue,  was  a  special  report  issued  to  present 
certain  information  to  the  stockholders,  and  not  an  annual  report. 
The  regular  annual  report  was  issued  some  time  ago. 

—  

The  Yerkes  and  Westinghouse  London  Interests 
Harmonious 


George  Westinghouse  returned  last  week  from  England,  where 
he  has  been  since  May  i  on  business  in  connection  with  the  de- 
velopment of  the  British  Westinghouse  Company.  In  view  of 
the  rumors  of  a  clash  of  interests  between  himself  and  Mr.  Yerkes 
about  the  electrical  equipment  of  the  District  Underground  Rail- 
way in  London,  of  which  road  Mr.  Yerkes  has  the  control,  Mr. 
Westinghouse  authorized  a  denial  of  the  story. 

"At  first,"  said  Mr.  Westinghouse,  "I  did  not  intend  to  make 
any  statement  upon  this  matter,  as  I  thought  the  public  would 
not  be  interested  in  what  I  might  say.  But  on  account  of  certain 
erroneous  published  statements  I  may  as  well  straighten  out  the 
matter. 

"There  are  absolutely  no  dif?erences  between  Mr.  Yerkes  and 
myself.  As  a  matter  of  fact,  he  has  awarded  to  the  British  West- 
inghouse Company  the  contract  for  engines  of  30,000  hp  and  gen- 
erators for  his  Metropolitan  District  Railway.  He  will  require 
much  more  apparatus,  the  manufacture  of  which  in  England  will 
be  advantageous  to  his  interests.  It  may,  therefore,  be  said  that 
his  interests  and  mine  are  in  harmony,  with  the  probability  that 
these  operations,  respectively,  will  be  mutually  helpful." 

On  the  question  of  a  spirit  of  hostility  which,  according  to 
London  despatches,  is  said  to  have  developed  in  that  city  against 
the  American  control  of  the  Metropolitan  District  road,  and 
against  the  improvements  on  the  same  by  American  companies, 
Mr.  Westinghouse  said: 

"While  it  is  true  that  some  hostility  has  been  displayed,  it  really 
does  not  amount  to  much.  The  public  want  the  improvements 
that  are  now  under  way,  and  while  they  might  prefer  to  have 
them  as  the  result  of  British  enterprise,  they  are  glad  to  have  them 
regardless  of  the  source.  Nine-tenths  of  what  has  been  cabled 
to  America  on  that  subject  is  exaggerated.  I  believe  such  mis- 
chievous statements,  made  by  disappointed  or  scheming  people  to 
the  London  representatives  of  American  newspapers,  dc  great 
harm  to  the  development  of  American  interests." 

 ♦♦♦  

A  butter  and  egg  dealer  of  Cincinnati  is  being  prosecuted  by 
the  Cincinnati  Traction  Company  for  selling  and  trafficking  in 
transfers.  It  is  said  that  the  man  operated  the  transfer  ticket 
scheme  in  conjunction  with  his  legitimate  business,  offering  cus- 
tomers, or  prospective  customers,  transfers  as  an  inducement  to 
have  them  make  purchases  at  his  store.  The  man  is  said  to  have 
had  a  small  army  of  people  supplying  him  with  transfers. 


Classification 

Current  Month. 

January  1st  to  Date — Seven  Months 

1901 

1900 

Percentages 

Amount  per 
Motor'  Hour 

1901 

1 

1900        j  Percentages 

Amount  for 
Motor  Hour 

Amount 

Amount 

In- 
crease 

De- 
crease 

Per  Cent  of 
Earnings 

1901 

1900 

Amount 

Amount 

In- 
crease 

De- 
creasf' 

Per  Cent  of 
Earnings 

1901 

1900 

1.93 
.02 

1.95 

.05 
.11 
.12 
.47 
.12 
.03 
.06 

1901 

1900 

1901 

1900 

Passenger  earnings    

Total  earnings    

Maintenance  of  way  and  structure. 

"          "  equipment.  

Operation  of  power  plants  

Total  operating  expense  ._  

Net  earnings  '  

Taxes,  apportioned. 
Interest  on  funded  deljt,  *' 
Dividends  7  p  c.  pref.  slock,  " 

Interest,  premium  and  discount  

Investment  real  estate,  deficit  

$858,336.00 
2,312.72 

$247,658.50 
2,163.35 

16.42 
05.96 

99.20 
00.80 

99.12 
00.88 

2.32 
.02 

1.97 

.02 

$1,731,234.40 
13,947.66 

$1,558,744.95 
16,896.16 

11.26 

iy.45 

99.20 
00.80 

98.93 
01  07 

2.18 
.02 

290,048.73 

14,.566.33 
14,030.91 
19,998.9.5 
54,791  .51 
18,153.37 

1,916.06 
10,6.50.08 

1,24.3.00 

249,841.85 

11,400.31 
10,679.91 
14,621.67 
54,016.82 
17,932.64 
1,999.99 
9,060.95 
798.11 

16.33 

27.70 
31. .38 
30.77 
01.43 
01.22 

17.53 
55.76 

04".V5 

100.00 

0501 
04.83 
06.88 
18.85 
06.25 
00.66 
03.66 
00.43 

100.00 

04.50 
04.28 
05.85 
21.62 
07.18 
00.80 
03.63 
00.32 

2.34 

.12 
.11 
.16 
.44 
.15 
.02 
.08 
.01 

1.99 

.09 
.09 
.12 
.43 
.14 
.02 
.07 
.00 

1,748,182.06 

46,914.07 
107,821.49 
117,264.40 
378,907.05 
93,749.21 
13,416.70 
56,830.18 
8,717.17 

1,.575,641.11 

40,067.48 
89.6:W.ll 
96,891.41 
377, 46(1. 93 
95,420.12 
12,91)9.96 
50,240.75 
5,489.,51 

10.95 

17.09 
20.28 
21.03 
00.40 

03'.21 
1:3.11 
58.81 

0T.75 

100.00 

03.08 
06.17 
06.71 
21.68 
05.:36 
00.77 
03  25 
00.50 

100.00 

02.54 
05.69 
06.15 
23.95 
06.00 
00.83 
03.19 
00.34 

3.20 

.06 
.14 
.15 
.47 
.12 
.02 
.07 
.01 

1:35,349.81 

120,510.40 

12.31 

46.57 

48.23 

51  77 

03.07 
17.04 
07.00 
00.00 
00.03 

1.09 

.96 

823,680  33 

708,208  27 

07.22 

47.12 

48.75 

1.04 

.95 
1. 00 

.07 

.:39 

.14 
.01 

155,298,91 

11.000.00 
40, .575  00 
17,-500.00 
245..56 

129,331.45 

7,6.56..30 
42,.566.66 
17,500.00 
2.80 
75.00 

20.08 

43  68 
09.41 

53.43 

03.78 
16.03 
06  02 
00.08 

1.25 

.09 
.38 
.14 
.00 

1.03 

.06 
M 
.14 
.00 

924,501.73 

74,000.00 
3(18,291.62 
122,.500.(M» 
5,256.44 

807,4:32.84 

,53,019.10 
317,983.32 
117,2,50.00 
l,(i88.:38 
525,00 

14.49 

89.57 

0'4'.48 
211.4 

03  05 

53.88 

04.23 
17.64 
07.01 
00.30 

,51.25 

03.30 
20.19 
07.44 
00.11 
00.03 

1.16 

.09 
.39 
.15 
.01 

Total  deductions  from  net  earnings. 

Net  income  

Total  deductions  from  net  income.. 

75,;m5e 

67,800.76 

11.09 

25.91 

27.14 

.61 

.54 

510,048.06 

490.465.80 

03.99 

29.18 

31.13 

.64 

.01 

79,978.35 

61,5.30.69 

29.98 

27  52 

24.03 

.64 

.49 

414,4,5:3.67 

310  907.04 

30.76 

23.70 

20.12 

.,52 

.39 

79,978.;35 

61,530.69 

29.98 

27.52 

24.63 

.64 

.49 

414,453  67 

316,967.04 

30.70 

23.70 

20.12 

.53 

.39 
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Street  Railway  Patents 


PERSONAL  MENTION 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  AUG.  20,  1901 

680,704.  Electric  Traction  Road;  L.  Dion,  Boston.  Mass.  App. 
filed  Nov.  24,  1900.  In  a  stud  contact  system,  the  stud  contains 
a  quantity  of  spherical  bodies,  which  are  lifted  into  contact  with 
the  head  of  the  stud  by  magnet  on  the  vehicle  to  close  the  circuit 
between  the  feeder  and  the  head  of  the  stud. 


PATENT  NO.  680,843 

680,768.  Brake  Mechanism  for  Railway  or  Other  Wagons;  J. 
K.  Ewart,  Glasgow,  Scotland.  App.  filed  June  3,  1901.  A  lock- 
ing device  in  conjunction  with  the  brake  lever  for  locking  the 
brake  after  it  is  applied,  so  constructed  that  when  the  lever  is 
raised  to  release  the  brake  the  lock  is  automatically  released. 

680,843.  Pneumatic  Railway  System;  C.  Comstock,  Richmond, 
Va.  App.  filed  March  13,  1898.  A  piston  connected  with  the 
vehicle  moves  through  a  tube  in  the  roadbed  by  reason  of  air 
pressure  in  the  tube;  a  pump  on  the  vehicle  exhausts  the  air  on 
one  side  of  the  piston,  allowing  the  pressure  on  the  other  side  to 
move  it. 

680,901.  Signaling  Device  for  Cars;  W.  W.  Ward  and  J.  Kean, 
Fairmont,  Minn.    App.  filed  May  15,  1901.  Details. 

680,919.  Trolley  Guide;  G.  F.  Heusner,  Portland,  Ore.  App. 
filed  Dec.  13,  1900.  Outwardly  flaring  arms  are  arranged  to  be 
thrown  into  position  to  guide  the  wire  on  to  the  wheel. 

681,025.  Safety  Device  for  Automotor  Vehicles;  V.  Huberti, 
Berlin,  Germany.  App.  filed  March  29,  1901.  An  elastic  roller 
receives  the  obstacle  and  tosses  it  into  a  safety  net  in  the  rear  of 
the  roller. 


PATENT  NO. 


51,167 


681,039.  Electric  Railway;  W.  Chapman,  Washington,  D.  C. 
App.  filed  May  29,  1896.  A  motor  generator  takes  current  from 
the  feeder  circuit  and  supplies  it  at  lower  tension  directly  to  the 
circuit  containing  the  pick-up  magnet. 

681,103.  Brake  Lever  System  for  Railway  Cars;  N.  A.  Chris- 
tensen,  Milwaukee,  Wis.  App.  filed  Dec.  3,  1898.  The  object  is 
to  insure  the  operation  of  both  power  and  hand  connections  on 
the  brake  of  either  truck  in  case  the  connections  between  the  lever 
system  and  the  brake  of  the  other  truck  is  broken. 

681,119.  Trolley  Switch;  W.  P.  Hines,  Portsmouth,  Va.  App. 
filed  Oct.  20,  1900.  Details. 

681,167.  Electrical  Controller  Attachment;  G.  L.  Fairbrother 
and  A.  H.  Mathewson,  Thompsonville,  Conn.  App.  filed  April 
19,  1901.  The  attachment  is  a  circular  plate  adjusted  beneath  the 
controller  handle  and  containing  pivoted  lugs,  which  normally 
stand  in  the  path  of  the  handle;  the  handle  is  provided  with  a 
plunger  arranged  to  depress  the  lug  out  of  the  path  of  the  handle 
after  they  have  stopped  its  movement. 


MR.  F.  C.  ARMSTRONG,  of  Dick,  Kerr  &  Company,  of  Lon- 
don, reached  New  York  from  London  Aug.  22.  Mr.  Armstrong 
will  remain  in  this  country  about  two  weeks. 

MR.  GEORGE  H.  GIBSON,  assistant  editor  of  Engineering 
News,  has  resigned  to  accept  a  position  in  the  Westinghouse  Com- 
panies' publication  department,  at  East  Pittsburgh,  Pa. 

MR.  M.  G.  STARRETT,  chief  engineer  of  the  Metropolitan 
Street  Railway  Company,  returned  to  New  York  Aug.  22,  after 
a  trip  abroad,  extending  between  six  and  seven  weeks.  Mr.  Star- 
rett's  trip  was  for  recreation  entirely. 

MR.  FRANK  J.  SPRAGUE,  of  the  Sprague  Electric  Company, 
of  New  York,  has  just  returned  from  a  prolonged  sojourn  in 
Europe,  where,  it  is  understood,  he  devoted  his  attention  to  trac- 
tion matters,  principally  in  England. 

PROF.  SIDNEY  H.  SHORT,  technical  director  of  the  English 
Electrical  Manufacturing  Company,  expects  to  visit  this  country 
during  October,  and  will  arrive  in  time  to  attend  the  convention 
of  the  American  Street  Railway  Association  in  New  York.  This 
will  be  the  first  visit  of  Prof.  Short  to  this  country  since  he  took 
up  his  residence  abroad,  and  his  many  friends  will  be  glad  to  meet 
him. 

MR.  A.  J.  J.  PFEIFFER,  formerly  with  the  General  Electric 
Company  at  Schenectady,  and  for  the  past  three  years  with  the 
Compagnie  Thomson-Houston  della  Mediterranea,  at  Milan,  Italy, 
to  which  place  he  came  principally  to  study  and  execute  the  third- 
rail,  high-speed,  electric-traction  scheme  on  the  old  steam  road, 
Milan-Gallarate-Varese-Porto-Corsico,  upon  completion  of  his 
work  severed  his  connection  with  this  company,  and  now  enters 
the  London  office  of  the  J.  G.  White  Company. 

MR.  S.  W.  CHILDS,  formerly  of  the  Perth,  Australia,  Electric 
Tramway  Company,  and  recently  constructing  engineer  for  J.  G. 
White  &  Company,  of  the  Toledo  &  Detroit  Electric  Railway, 
left  Aug.  29  on  the  "Fuerst  Bismarck"  for  London,  on  his  way 
to  Kalgoorie,  Western  Australia.  Mr.  Childs  is  going  in  the 
interest  of  J.  G.  White  &  Company  to  install  a  large  tramway 
system  in  that  city,  to  be  operated  in  conjunction  with  a  large 
electric  power  plant  now  under  construction,  and  which  will  sup- 
ply power  to  the  gold  mines  in  that  district.  The  machinery  for 
the  tramway  will  be  ordered  in  America,  and  about  11  miles  of 
track  will  be  installed  at  present. 

MR.  RICHARD  EMORY,  who  recently  resigned  as  superin- 
tendent and  general  manager  of  the  Nashville  Railway  &  Cum- 
berland Electric  Light 
Company  to  accept  an 
important  position  with 
the  Milwaukee  Electric 
Railway  &  Light  Com- 
pany, was,  just  previous 
to  his  departure  for  Mil- 
waukee a  few  days  ago, 
presented  with  a  hand- 
some gold  watch  by  the 
employees  of  the  com- 
pany, as  a  token  of  their 
esteem  and  appreciation 
of  his  valuable  service 
and  liberal  treatment  of 
them  as  individuals.  Mr. 
Emory  was  connected 
with  the  Nashville  com- 
panies for  two  years,  en- 
tering their  employ  as 
superintendent;  and  his 
appointment  as  general 
manager  of  the  proper- 
ties and  the  improve- 
ment he  made  in  the  face 
of  adverse  conditions 
are  fitting  testimonials 
of  his  ability.  The  interest  manifested  by  Mr.  Emory  in  the 
affairs  of  the  city  also  won  for  him  the  highest  respect  of  the 
community  at  large,  and  resolutions  adopted  by  a  committee  of 
the  Retail  Merchants'  Association  of  Nashville  show  the  high 
esteem  in  which  Mr.  Emory  was  held. 


RICHARD  EMORY 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Aug.  28,  1901. 

An  increasing  tendency  has  developed  during  the  week  toward 
higher  rates  for  money.  The  call  loan  department  has  been  in- 
fluenced by  the  returning  speculative  activity  on  the  Stock  Ex- 
change, and  the  enlarged  demands  from  this  quarter  have  raised 
the  average  rate  to  2j4  and  3  per  cent,  as  against  2>4  per  cent  a 
week  ago.  These  demands  also  served  to  prevent  any  further  re- 
duction of  bank  loans,  the  account  increasing  in  Saturday's  state- 
ment some  $3,000,000.  Otherwise  the  leading  features  in  the  local 
money  market  have  undergone  little  change.  There  are  some 
indications,  notably  in  the  falling  rate  of  New  York  exchange  at 
the  Western  centers,  that  the  withdrawals  of  currency  for  crop 
moving  are  on  the  increase,  but  as  yet  they  have  not  grown 
enough  to  offset  the  gain  which  the  banks  are  enjoying  from 
out-of-town  centers  nearer  by.  Banking  authorities  are  of  the 
opinion,  however,  that  by  the  end  of  another  fortnight  the  move- 
ment to  the  West  and  South  will  have  begun  in  earnest,  and  that 
reserves  of  the  local  banks  will  steadily  diminish.  The  pay- 
ments against  gold  arriving  from  the  Klondike  and  from  Aus- 
tralia continue  at  the  rate  of  between  a  half  million  and  a  million 
weekly,  but  they  are  overbalanced  in  the  Sub-Treasury  operations 
by  the  collections  of  the  heavy  customs  revenue,  which,  owing  to 
the  decline  in  government  expenditures,  leave  the  Treasury  with 
a  constantly  large  surplus  in  their  ordinary  receipts.  This  surplus 
has  already  amounted  to  upward  of  $3,000,000  since  the  first  o£ 
July.  It  now  appears  that  the  officials  of  the  Treasury  have 
awakened  to  the  impossibility  of  altering  this  condition,  without 
some  fresh  legislation  further  reducing  the  internal  revenue  taxes. 
As  no  such  action  is  possible  before  the  reassembling  of  Congress 
in  the  winter,  and  as  the  absorption  of  funds  in  the  meantime  by 
the  Treasury  threatens  to  be  an  embarrassing  factor  in  the  money 
market,  the  Secretary  has  sought  to  stimulate  the  offerings  of 
bonds  for  redemption  by  agreeing  to  purchase  them  in  New  York 
as  well  as  in  Washington.  How  far  this  new  order  will  accom- 
plish the  end  which  it  aims  at  remains  to  be  seen.  Bond  pur- 
chases as  a  factor  of  relief  are  apt  to  be  more  effective  at  a  time 
of  high-money  rates  than  they  are  when  rates  are  low,  because 
there  is  more  temptation  to  holders  of  the  bonds  to  sell.  But 
offerings  will  have  to  increase  greatly  from  what  they  have  been 
during  the  last  few  months  if  the  disbursements  on  this  account 
are  to  make  much  of  an  impression  upon  the  current  heavy  ex- 
cess of  the  federal  revenue.  The  probabilities  are  that  from  now 
on  surplus  reserve  of  the  local  banks  will  steadily  decrease,  and 
that  money  rates  will  steadily  harden.  It  will  then  be  a  leading 
question  whether  the  higher  rates  will  start  a  fresh  decline  in  the 
foreign  exchanges  and  bring  gold  here  from  Europe.  The  sterling 
Quotation  has  recovered  fractionally  during  the  present  week,  on 
a  slackening  in  the  foreign  demand  for  wheat.  The  firmer 
tendency,  however,  can  hardly  be  more  than  temporary. 

Time  loans  generally  command  a  higher  figure  than  they  did 
a  week  ago.  For  sixty-day  loans  the  rate  continues  at  4  per  cent, 
hut  4^  is  asked  for  ninety  days  and  4^  to  5  for  periods  from 
three  to  six  months. 

The  Stock  flarket 

The  improvement  .in  the  stock  market,  which  began  a  fortnight 
ago,  has  continued  this  week,  with  sharp  advances  throughout 
the  entire  list  and  a  decided  increase  in  speculative  activity,  which 
has  reflected  a  growing  public  interest.  It  is  obvious  that  the 
movement  is  no  longer  merely  a  recovery  from  the  excessive  de- 
cline of  a  month  ago,  but  is  more  in  the  nature  of  a  fresh  advance 
based  on  new  developments  in  the  general  situation.  Of  these 
developments  the  most  important  is  the  revelation  of  the  shortage 
in  the  foreign  wheat  harvest,  and  the  consequent  appreciation 
that  the  whole  of  the  exceptional  surplus  of  the  domestic  crop 
will  be  in  active  demand  at  prices  which  will  yield  an  unusually 
large  profit  to  the  Western  farmers.  The  chief  significance  of 
this  disclosure  lies  in  its  application  as  an  ofifset  to  the  losses 
from  this  season's  corn  crop.  If  the  amount  of  corn  destroyed 
by  the  July  drought  be  taken  at  600,000,000  bushels  and  the  price 
which  would  have  been  received  under  ordinary  conditions  be 
taken  at  30  cents  per  bushel,  the  apparent  total  loss  would  be 
$180,000,000.  This  year's  wheat  production  will  reach  somewhere 
about  700,000,000  bushels,  and  there  has  already  been  an  advance 
of  12  cents  per  bushel  since  the  combined  effect  of  the  corn 
damage  and  the  prospective  foreign  demand  began  to  be  felt 
upon  the  market.    Expert  opinion  in  the  grain  trade  would  un- 


doubtedly allow  that  an  advance  of  20  cents  in  the  average  price 
for  the  whole  yield  would  be  well  within  the  bounds  of  con- 
servatism. At  this  estimate  there  would  be  a  total  addition  to 
the  value  of  the  wheat  crop  of  $140,000,000.  No  provision  is  made 
in  this  computation  for  the  effect  of  the  advance  in  corn  prices 
as  a  partial  compensation  for  the  reduced  production;  but  it  will 
be  seen  that  the  contention  that  the  increased  profits  from  wheat 
will  go  far  toward  offsetting  the  losses  from  corn  is  based  on  a 
pretty  solid  foundation.  Realization  of  this  fact  has  contributed, 
more  than  anything  else,  perhaps,  to  the  remarkable  demonstration 
of  strength  in  this  week's  security  market.  The  Western  railroad 
shares  have  been  bought  confidently  in  the  belief  that  there  is 
little  probability  now  of  a  reaction  from  the  present  prosperity 
of  the  agricultural  regions  and  of  a  decrease  in  the  volume  of 
traffic  and  the  earnings  of  the  roads.  More  consideration,  also, 
has  been  given  to  the  plans  for  combination  and  for  reorganiza- 
tion among  the  various  individual  properties.  Announcement  is 
looked  for  before  long  of  the  scheme  for  the  financing  of  the 
immense  Northern  Pacific  stock  purchases  of  last  spring,  and  it 
is  expected  that  this  will  give  the  holders  of  Union  Pacific  valuable 
rights  for  subscription  to  a  new  share  issue.  The  much-talked-of 
combination  among  the  Gould  roads  in  the  Southwest  is  also 
expected  to  mature  in  the  near  future.  Were  it  not  for  the  uncer- 
tainty regarding  the  money  outlook,  which  always  makes  the 
speculative  public  cautious  at  this  season,  there  is  little  doubt 
that  the  upward  movement  would  continue  on  the  lines  indicated 
for  some  time  further.  There  are  no  other  disturbing  features  in 
the  situation,  now  that  the  collapse  of  the  steel  strike  is  so  plainly 
foreshadowed.  But,  with  the  chances  of  tight  money  in  the  fall, 
the  time  is  evidently  one  for  the  exercise  of  conservatism  in 
making  fresh  speculative  ventures. 

The  local  traction  issues,  while  undergoing  some  sympathetic 
improvement  during  the  week,  have  not  kept  pace  with  the  rest 
of  the  list  either  in  the  volume  of  business  or  in  the  extent  of  the 
advance.  The  reason  for  this  is  that  no  special  efforts  to  put 
up  prices  have  been  made  in  this  group  as  in  other  quarters  of 
the  list.  Some  intimation  has  been  given  that  a  new  movement 
would  shortly  be  begun  in  Manhattan,  but  apart  from  the  fact  that 
the  stock  is  known  to  be  more  closely  held  than  it  ever  has  been 
before,  there  is  no  incentive  apparent  for  the  rise.  It  still  looks 
as  if  the  traction  issues  would  keep  in  near  touch  with  the  fluctua- 
tions in  the  general  list. 

Chicago 

With  a  few  noteworthy  exceptions,  the  shares  of  the  Chicago 
traction  companies  have  improved  during  the  week.  Light  deal- 
ings have  been  the  rule,  except  in  Union  Traction,  where  the  re- 
newal of  rumors  that  control  of  the  property  is  about  to  change 
hands  caused  some  fairly  heavy  buying,  especially  in  the  common 
shares.  Northwestern  Elevated  sold  "ex"  the  rights  to  subscribe 
to  the  new  bonds,  and  in  consequence  the  market  quotation  of 
the  common  was  brought  down  3  points.  No  transactions  are 
reported  in  the  preferred,  the  holders  of  which  do  not  seem 
disposed  to  sell  around  current  figures.  This  stock  is  more  closely 
held  than  that  of  any  other  road  in  Chicago,  the  number  of  share- 
holders not  exceeding  300.  The  rise  in  Lake  Street  and  Metro- 
politan issues  is  partly  due  to  the  publication  of  large  traffic  in- 
creases for  July  and  to  the  expectation  that  equally  good  results 
will  be  recorded  both  for  August  and  September.  It  is  taken 
for  granted  that  the  next  quarterly  dividend  on  City  Railway  will 
be  reduced,  but  no  one  seems  to  know  how  much.  Nevertheless 
the  stock  has  sold  considerably  higher  during  the  week. 
Philadelphia 

The  chief  feature  of  the  Philadelphia  market  during  the  last 
week  has  been  the  rise  in  Pittsburgh  securities,  owing  to  the 
rumored  deal  between  the  Philadelphia  Company  and  the  Consoli- 
dated Traction  Company.  It  was  currently  stated  that  the  politi- 
cal and  other  obstacles  which,  up  to  this  time,  have  prevented 
a  consummation  of  this  project,  have  now  been  removed,  and  that 
the  consolidation  plan  will  now  be  carried  through  successfully 
not  later  than  October.  Consolidated  Traction  rose  rapidly  from 
12  to  24li,  though  lost  a  fractional  part  of  its  total  rise.  The 
preferred  also  showed  a  rise  and  closed  at  60,  and  Philadelphia 
Company  closed  about  52.  Union  Traction  scored  a  substantial 
rise  during  the  week  of  3  points.  The  rest  of  the  list  followed  in 
general  the  trend  of  the  New  York  market. 

Iron  and  Steel 

The  iron  and  steel  conditions  show  little  change  from  last  week, 
the  market  being  in  abeyance  pending  the  settlement  of  the  strike. 
Prices  show  little  change  except  in  the  affected  branches,  in  which 
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sellers  can  secure  almost  any  price  demanded  if  they  guarantee 
deliveries.  At  the  same  time  there  is  a  general  feeling  that  the 
worst  of  the  strike  has  past  and  the  end  is  expected  soon.  Quota- 
tions are:  $1575  to  $16  for  Bessemer  pig,  $24.50  to  $25  for  steel 
billets,  and  $28  for  steel  rails. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 


Jan.  1,  1900 

1901 

To 

Date 

Closing 

Bid 

High 

Low 

Aug.  20  Aug.  27 

48% 

27 

40 

40 

192 

b95 

178 

178 

Brooklyn  R.  T  

SSVs 

471/8 

74% 

751/4 

1285 

200 

201 

2091/2 

151/2 

17% 

Chicago  Union  Tr.  (preferred)  

581/2 

60 

48 

20 

461/2 

47 

Columbus  (preferred)   

103 

80 

102 

102 

Consolidated  Traction  of  N.  J  

691/2 

57 

67 

66 

Consolidated  Traction  of  N.  J.  5s  

110 

IO81/2 

108% 

Consolidated  Trac.  of  Pittsburgh  (common). 

301/4 

201/4 

203/4 

23% 

Indianapolis  Street  Railway  

48?4 

15 

461/2 

46 

161/4 

01/2 

131/8 

13 

Manhattan  Ry   

131% 

84 

llSVs 

119% 

Massachusetts  Elec.   Cos.  (common)  

4314 

15 

381/2 

38% 

Massachusetts  Elec.  Cos.  (preferred)  

96 

70 

921/2 

93 

Metropolitan  Elevated  Chicago  (common).. 

371/2 

241/2 

36 

36 

Metropolitan   Elevated,  Chicago  

981/2 

70 

921/2 

91 

182 

143% 

I661/2 

I671/4 

971/2 

971/2 

971/2 

New  Orleans  (common)  

331/2 

I81/4 

28 

30 

New  Orleans  (preferred)  

108 

90 

100 

101 

North  American   

*106 

*74 

98 

1011/4 

36 

21 

221/2 

221/2 

Northwestern  Elevated,  Chicago  (common) . 

,  52 

45 

38 

Northwestern  Elevated,  Chicago  (preferred). 

.  971/2 

85 

85 

Rochester   

311/2 

12 

25 

26 

St.  Louis  Transit  Co.  (common)  

35 

I61/2 

26% 

271/4 

South  Side  Elevated  (Chicago)  

119 

93 

108 

108 

b23 

101/2 

23 

23 

Syracuse  (preferred)   

b65 

25 

62 

62 

.  1351/8 

451/4 

121 

122 

Twin  City,  Minneapolis  (common)  

looys 

581/2 

971/4 

10078 

United  Railways,  St.  Louis  (preferred)  

82 

8I1/4 

8O1/2 

United  Railways,  St.  Louis  4s  

911/2 

89 

89 

Union  Traction  (Philadelphia)  

.  401/8 

24% 

271/2 

30 

United  Traction  (Providence)  

no 

107 

109 

109 

a  Asked.  b  Bid.  *  Quotation  of  new  stock.  f  High  quotation  previous 
to  the  issue  of  new  stock. 

Metals 

Quotations  for  the  week  are  as  follows:  Copper  16}^  cents; 
lead,        cents;  tin,  25 cents;  spelter,  4  cents. 



BIRMINGHAM,  ALA.— A  mortgage  and  deed  of  trust  from  the  Birming- 
ham Railway,  Light  &  Power  Company  to  the  Old  Colony  Trust  Company, 
of  Baltimore,  has  been  filed  in  the  office  of  the  Probate  Judge.  It  calls  for 
$6,000,000,  protecting  an  issue  of  that  amount  of  bonds.  The  bonds  are  to 
run  fifty  years  and  bear  interest  at  5  per  cent.  They  are  first  mortgage  gold 
bonds,  and  will  be  used  as  follows:  Bonds  in  the  amount  of  $1,250,000  are  to 
be  set  aside  to  redeem  first  mortgage  bonds  of  the  Birmingham  Railway  & 
Electric  Company  now  against  a  portion  of  the  property  of  the  consolidated 
company.  The  amount  of  $2,000,000  is  to  be  placed  in  the  treasury  for  future 
sale.  The  amount  of  $2,750,000  is  to  be  sold  for  immediate  use.  Of  this  sum 
$1,000,000  is  to  be  sold  for  not  less  than  771/2,  and  is  to  be  sold  for  the 
general  purposes  of  the  consolidation;  while  $1,000,000  is  to  be  used  for  the 
purpose  of  construction  to  the  extent  of  75  per  cent  of  the  vaKie. 

MARION,  IND. — It  is  generally  reported  that  the  Union  Traction  Com- 
pany, of  Anderson,  is  about  to  close  a  deal  for  the  purchase  of  the  Marion 
Transit  Company.  It  is  said  that  a  proposition  offering  $70,000  for  the  property 
has  been  made. 

LOUISVILLE,  KY. — The  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway  Company  has  filed  a  mortgage  in  favor  of  the  Cincinnati  Trust  Com- 
pany, trustee,  to  secure  $350,000  of  5  per  cent  thirty-year  gold  bonds.  The 
mortgage  covers  the  franchise,  right  of  way,  14  miles  of  track  and  other 
property.  The  line  to  Anchorage  is  designed  to  be  the  beginning  of  a  net- 
work of  electric  interurban  lines  to  cover  the  whole  Blue  Grass  region.  A 
syndicate  is  said  to  be  prepared  to  underwrite  $18,000,000  of  bonds  as  the 
work  progresses. 

COVINGTON,  KY. — It  is  reported  that  a  proposition  has  been  made  by 
the  North  American  Company  for  purchasing  the  Cincinnati,  Newport  & 
Covington  Railway.  It  will  be  remembered  that  the  Cincinnati  Traction  Com- 
pany recently  made  strenuous  efforts  to  secure  control  of  the  line.  The  follow- 
ing is  said  to  be  the  plan  under  which  the  property  is  to  be  taken  over.  The 
North  American  Company  proposes  to  form  a  new  company,  with  a  capital 
of  $2,000,000,  which  shall  take  over  the  Union  Light,  Heat  &  Power  Com- 
pany, that  now  owns  the  gas  and  electric  plants  and  franchises  in  Covmgton, 


Newport,  Bellevue  and  other  villages,  and  the  Cincinnati,  Newport  Sc  Cov- 
ington Railway,  that  controls  all  of  the  street  railway  lines  on  the  other 
(Kentucky)  side  of  the  river.  The  North  American  Company  now  owns  all 
of  the  stock  of  the  Union  Light,  Heat  &  Power  Company,  the  capital  of 
which  is  $3,000,000.  On  this  there  is  a  bond  issue  of  $1,000,000  4  per  cents, 
which  are  largely  held  outside.  The  stockholders  of  the  Cincinnati,  Newport 
&  Covington  Railway  Company  will  be  taken  into  the  consolidation  on  a 
basis  of  one  hundred  shares  o£  4  per  cent  preferred  stock  of  the  new  com- 
pany and  fifty  shares  of  common  for  every  one  hundred  shares  of  the  present 
stock  of  the  Cincinnati,  Newport  &  Covington  Railway  Company.  This  will 
be  equivalent  to  giving  the  stockholders  of  the  Cincinnati,  Newport  &  Cov- 
ington Railway  Company  one  share  of  4  per  cent  stock  for  one  share  of  the 
present  3  per  cent  stock  and  one  share  of  new  common  stock  for  every  two 
shares  of  the  present  Cincinnati,  Newport  &  Covington  Railway  Company 
stock  held. 

WORCESTER,  MASS. — The  Railroad  Commissioners  have  received  a  petition 
from  the  Worcester  Consolidated  Railroad  Company  for  a  further  increase  of 
capital  stock  by  the  amount  of  $500,000.  The  petition  states  that  the  sura 
named  is  required  for  the  purchase  of  new  equipment  and  real  estate  and 
the  further  extension  of  the  line.    No  date  has  yet  been  set  for  a  hearing. 

STOUGHTON,  MASS.— Judge  Colt,  of  the  United  States  Circuit  Court, 
has  appointed  William  Odlin,  of  Andover,  as  receiver  of  the  Stoughton  & 
Randolph  Street  Railway  Company,  on  application  of  Domonic  Guicola,  a 
creditor  to  the  extent  of  $3,073.  The  latter  alleges  that  the  stated  indebtedness 
of  the  company  exceeds  $130,000. 

DETROIT,  MICH. — A  first  consolidated  mortgage,  given  by  the  Detroit 
&.  Pontiac  Railway  Company  to  the  Washington  Trust  Company,  of  New 
York,  to  secure  the  payment  of  $1,100,000  of  the  twenty-five-year  414  per 
cent  bonds  to  be  issued  for  the  purpose  of  providing  further  double  track, 
power  and  equipment,  was  filed  for  record  Aug.  10.  The  mortgage  is  dated 
June  1,  1901,  and  the  bonds  are  guaranteed  by  the  Detroit  United  Railways 
Company. 

EXETER,  N.  H. — At  a  special  meeting  of  the  stockholders  of  the  Sea- 
brook  &  Hampton  Beach  Street  Railway  Company,  held  at  Exeter  Aug.  13,  it 
was  voted  to  authorize  a  lease  of  the  railway  to  the  Exeter,  Hampton  & 
Amesbury  Street  Railway  Company  for  ninety-nine  years.  The  capital  stock 
was  increased  from  $50,000  to  $55,000  and  an  issue  of  5  per  cent  bonds 
authorized.  A  special  meeting  of  the  stockholders  of  the  Haverhill,  Plais- 
tow  &  Newton  Street  Railway  was  also  held,  and  the  company  authorized  an 
increase  of  $10,000  in  stock,  making  the  total  capital  $160,000.  Portsmouth  & 
Exeter  stockholders  authorized  an  increase  of  $15,000  in  stock,  making  the 
total  $155,000. 

JERSEY  CITY,  N.  J.— The  stockholders  of  the  Jersey  City,  Hoboken  and 
Paterson  Street  Railway  Company  have  voted  to  guarantee  $1,000,000  bonds 
of  the  Bergen  Turnpike  Company. 

NEW  YORK,  N.  Y. — Vermilye  Sc  Company  offer,  subject  to  sale,  or  ad- 
vance in  price,  15,125  shares,  being  the  unsold  balance  of  an  issue  of  60,000 
shares,  of  the  Worcester  Railways  &:  Investment  Company,  at  a  price  of 
$100  per  share  and  accrued  dividends  at  the  rate  of  $4.50  per  share  per  annum 
from  Aug.  1,  1901.  Vermilye  &  Company  say:  "The  Worcester  Railways 
&  Investment  Company  is  a  voluntary  association  managed  by  a  board  of 
trustees,  in  whom  is  vested  the  ownership  of  the  entire  capital  stocks 
(except  only  qualification  shares  held  by  officers  of  the  corporations)  of  the 
Worcester  Consolidated  Street  Railway  Company,  and  of  certain  other  cor- 
porations, holding  charters  under  Massachusetts  laws,  which  are  engaged  in 
enterprises  closely  identified  with  that  of  street  railway  transportation.  The 
company  also  controls  other  securities  of  the  corporations  referred  to,  and 
other  valuable  property  rights.  The  corporations  controlled  by  the  company 
have  a  total  bonded  and  mortgage  indebtedness  of  $1,519,000.-  The  Worcester 
Consolidated  Street  Railway  Company,  as  now  constituted,  is  the  result  of  a 
consolidation  of  the  following  Massachusetts  street  railways,  completed  March 
1,  1901:  Worcester  Consolidated  Street  Railway  Company,  Worcester  & 
Suburban  Street  Railway  Company,  Worcester  &  Marlborough  Street  Railway 
Company,  Worcester  &  Clinton  Street  Railway  Company,  Clinton  &  Hudson 
Street  Railway  Company,  Leominster  &  Clinton  Street  Railway  Company, 
Fitchburg  &  Suburban  Street  Railway  Company.  Prior  to  the  consolidation, 
the  companies  named  had  been  operated  independently.  Under  separate 
management  and  operation,  the  gross  receipts  of  the  old  Worcester  Con- 
solidated Street  Railway  Company,  which  was  practically  operated  only  in 
the  city  of  Worcester,  increased  69  per  cent  from  1895  to  1900.  The  extent 
of  this  increase  may  be  realized  when  it  is  stated  that  the  gross  receipts  of  the 
West  End  Street  Railway  system,  now  controlled  by  the  Boston  Elevated  Rail- 
way Company,  increased  only  31  per  cent  during  the  corresponding  period. 
The  present  consolidated  company  has  a  total  mileage  of  135.85  miles,  and  in- 
cludes not  only  the  entire  and  only  street  railway  system  of  the  city  of 
Worcester,  but  also  connects  that  city  by  numerous  suburban  lines  with  the 
following  fifteen  flourishing  cities  and  towns  in  which  its  railway  is  also 
operated:  Fitchburg,  Leominster,  Lancaster,  Hudson,  Boylston,  Berlin,  Clin- 
ton, Westboro,  Marlborough,  Northborough,  Shrewsbury,  Grafton,  Milbury, 
Leicester,  Spencer." 

BROOKLYN,  N.  Y.— Notice  has  been  given  in  pursuance  of  the  terms  of  the 
lease  of  the  Brooklyn  Union  Elevated  Railroad  to  the  Brooklyn  Heights  Rail- 
road Company  for  999  years,  from  July  1,  1901,  that  the  guarantee  will  be 
printed  on  all  Brooklyn  Union  Elevated  and  Kings  County  Elevated  bonds 
that  are  presented  at  the  general  office  of  the  Brooklyn  Heights  Railroad  Com- 
pany, between  the  hours  of  9  a.  m.  and  12  noon,  on  Tuesday,  Wednesday  and 
Thursday  of  each  week  during  August  and  September.  The  guarantee  is  in 
the  following  form:  "For  value  received  the  Brooklyn  Heights  Railroad  Com- 
pany, having  been  thereunto  duly  authorized,  hereby  guarantees  the  payment 
of  the  principal  and  interest  of  the  within  bond,  according  to  the  tenor 
thereof." 
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SYRACUSE,  N.  Y— The  Syracuse  Rapid  Transit  Railway  Company  re- 
ports earnings  as  follows: 
Quarter  ending  June  30 


Tables  of  Recent  Traction  Earnings 


Operating  expenses 


Earnings   from  operation  

Receipts  from  other  sources. 


Gross  income 
Fixed  charges 


1901 

1900 

$159,795 

$139,976 

88,394 

79,548 

$71,401 

$60,428 

1,531 

1,299 

$72,932 

$61,727 

56,313 

54,444 

$16,619 

$7,283 

Net  earnings    $16,619 

CANANDAIGUA,  N.  Y.— The  Ontario  &  Wayne  Traction  Company  was  in- 
corporated Aug.  28  with  a  capital  of  $500,000,  to  construct  an  electric  railway 
from  Main  Street  Canandaigua,  to  Pultney ville.  The  directors  of  the  com- 
pany are:  Senator  John  Raines,  State  Commissioner  in  Lunacy  William  L. 
Parkhurst,  Assemblyman  J.  L.  Burnett,  Walter  H.  Knapp  and  J.  H.  Pardee, 
of  Canandaigua;  Deputy  State  Treasurer  B.  H.  Davis,  F.  W.  Griffith,  of 
Palmyra;  J.  M.  Stoddard,  of  Shortsville,  and  L.  S.  Cuyler,  of  Pultney  ville. 

CLEVELAND,  OHIO.— The  Southern  Ohio  Traction  Company  will  hold 
its  annual  meeting  at  Hamilton  on  Sept.  3.  Officers  will  be  elected,  but  it 
is  probable  that  no  changes  will  be  made.  The  company  has  declared  a 
dividend  of  %  per  cent  payable  Sept.  1. 

TOLEDO,  OHIO.— The  Toledo  Railways  &  Light  Company  makes  the 
folowing  exhibit  of  earnings: 


Gross 

Net 

Surplus 

1901 

Earnings 

Earnings 

for  stock 

$100,937 

$52,288 

$26,619 

February   

88,804 

46,037 

20,160 

March   

97,611 

53,622 

27,841 

95,913 

42,717 

17,131 

99,566 

4S,604 

22,831 

111,333 

59,545 

33,761 

Six  months  ending  June  30,  1901  

594,167 

302,815 

148,345 

Year  ending  June  30, 

1899   

1,006,384 

479,386 

1900   

1,125,187 

531,427 
628,809 

1901   

1,223,696 

ALLENTOWN,  PA.— The  negotiations  for  the  sale  of  the  Quakertown  & 
Philadelphia  Electric  Railway  to  the  Lehigh  Valley  Traction  Company  have 
been  successfully  closed.  The  purchase  of  the  Quakertown  &  Philadelphia 
Electric  Railway,  which  has  under  construction  an  electric  railway  from 
Allentown  to  Quakertown,  gives  the  Lehigh  Valley  Traction  Company  a 
through  line  from  Allentown  to  North  Wales,  with  the  exception  of  a  few 
miles  between  Hellertown  and  Quakertown,  which  will  be  built. 

PITTSBURGH,  PA.— It  was  rumored  Aug.  26  that  the  Mellons  had  offered 
to  buy  control  of  the  Consolidated  Traction  system  on  the  basis  of  $30  a  share 
for  the  common  stock  and  $60  a  share  for  the  preferred.  The  rumor  was 
amplified  by  combining  all  the  Mellon  suburban  lines  with  the  Consolidated, 
and  adding  these  to  the  lines  to  be  constructed  on  the  North  Side,  charters 
for  which  have  been  obtained  and  franchises  granted.  This  would  give  the 
Mellons  control  of  all  the  traction  lines  of  the  two  cities  and  suburbs,  with  the 
exception  of  the  Southern  Traction  and  the  United  Traction,  which  are  con- 
trolled by  the  Philadelphia  Company. 

PHILADELPHIA,  PA. — No  official  information  has  yet  been  given  out 
respecting  the  sale  of  the  Michigan  Traction  Company  to  the  Boland  syndi- 
cate, which  is  now  building  a  line  between  Chicago  and  Detroit,  although  it 
is  reported  that  the  Railways  Company  General  obtained  $60  a  share  for  its 
3300  shares  of  the  total  5000  shares  of  Michigan  Traction  Company  stock, 
amounting  to  $198,000.  It  is  generally  believed  that  at  the  Railways  Com- 
pany General  meeting  next  month  a  dividend  disbursement  at  the  rate  of  5 
per  cent  per  annum  will  be  authorized,  payable  on  the  reduced  capitalization 
of  $1,200,000. 

PHILADELPHIA,  PA.— The  Philadelphia  News  Bureau  has  the  following 
to  say  regarding  the  exhibit  of  the  Union  Traction  Company  for  the  year 
ending  June  30:  "The  Union  Traction  accounts  for  the  year  ended  June 
30,  1901,  have  now  been  made  up,  and  will  show  in  the  stockholders'  report 
surplus  earnings  for  the  year  $861,000  over  charges  of  all  kinds.  The  state- 
ment, however,  will  show  that  there  were  charged  up  against  earnings  two 
items,  namely,  fire  insurance  and  paving  accounts,  aggregating  $179,000,  that 
have  not  appeared  as  charges  in  previous  accounts.    The  results  were: 

Year  ending  June  30,  1901 

Surplus  over  interest,  rentals,  taxes,  etc   $1,040,000 

Fire  insurance  and  paving  funds   179,000 


Surplus    $861,000 

"In  previous  years,  while  these  funds  were  maintained,  the  sums  set  aside 
were  not  deducted  from  profits,  and  while  the  money  has  not  been  spent  this 
year  it  was  deemed  best  by  the  management  to  charge  these  items  up  against 
income,  because,  it  is  understood,  of  the  recent  agitation  of  the  labor  ques- 
tion. The  company,  therefore,  really  earned  $1,040,000  over  interest,  rentals, 
taxes  and  fixed  charges,  as  against  $938,000  in  1900,  $617,073  in  1899,  $24,C20  in 
1898,  and  a  deficit  of  $901,175  in  1877.  The  comparative  increase  for  the  year 
1901  over  1900  is  $102,000.  Operating  expenses  were  increased  by  the  ad- 
vance in  wages  about  $27,000  per  month,  or  $342,000  per  annum,  while  gross 
earnings  increased  something  like  $450,000,  so  the  increase  in  the  labor  item 
would  account  for  an  increase  of  about  $126,000  in  net  earnings.  The  average 
receipts  per  passenger  were  about  4,38  cents  as  against  4.44  cents  in  1900.  The 
fire  insurance  fund  payments  have  been  increased  from  $7,400  to  $10,000  per 
annum,  and  that  fund  now  stands  at  between  $740,000  and  $750,000.  Current 
earnings  are  stated  to  be  running  $2,000  a  day  ahead  of  last  year." 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.EI.Ry.Co. 

Cincinnati,  Newport  & 
Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 

Cleveland  El.  Ry.  Co. . . . 

Cleveland,  Painesville  & 
Eastern  

Consolidated  Tr.  (Pitts- 
burgh)   

Denver  City  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co. . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. 

R  ochester  Ry .  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. . . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr.  Co.  (Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 
Month 


luly 
July 
June 
July 

June 
July 
July 

July 

July 
July 
July 
July 

May 

May 

July 

June 

July 

Apr. 

July 

May 

July 

July 

June 

July 

July 

Mar. 


1901 


1900 


$89,657 
22,480 

1,181.023 
23.459 

72,201 

3-873 
210,329 

19-143 

304,388 
143-223 
291,388 
45,983 

4,508 
283,403 
15-303 
180,371 
66,898 
3-749 
23-543 
80,401 

64-195 
35-866 

56,952 
290,649 
134,370 
157,792 


$83,718 
19,875 
1,105  006 

18,378 

73,965 

181,856 

16,605 

282,986 
119,910 
231,247 


4,146 
203,389 

II. 159 
168,244 
54,468 

3.505 
20,979 

75,749 
59,196 
31,215 
48,211 
249,842 
126,121 
148,009 


Latest 
Net  Earnings 


1901 


12,328 

<?448,283 
15.770 

42,452 
e  260 
101,210 

11,393 

169,299 
64,320 

148,427 
23,866 

1,935 
120,993 

6,531 


33,414 
1,741 
8,569 
32,9  o 
32,299 
18,855 
26,010 
155,299 
54,732 
70,741 


1900 


11,351 

«'447,i26 
13,232 

42,700 

87,977 
11,057 

160,113 
59,026 
110,615 


908 

87,903 
3,818 

21,587 

I, TOO 

11-434 
26,011 
27.794 
18,154 
21,305 
129,331 
47,466 
65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

City  El.(Rome,Ga.) 

Cleveland  El.Ry.Co 

Cleveland,  Paines- 
ville &  Eastern  . . 

Denver  City  Tram- 
way   

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Olean  St.  Ry.  Co.... 

Richmond  Trac. Co 

Rochester  Ry  

Scranton  Ry.  Co. . . 

Seattle  Elec.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(P,tts- 
burgh)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


Tune  30 
June  30 
June  30 

a  July  31 


a|une30 
a  July  31 
July  31 

ajuly  31 

tzjuly3i 
a  July  31 


May  31 
May  31 
a  luly  31 

a'June  30! 
*June  30 

Apr  .30 
fjuly  31 

May  31 

July  31 
dMay  3 1 
«  July  31 

Iune3o 
a  July  31 

June 30 

Mar.31 


1901 


$844,297 
190,910 
I2IOI 198 

88,920 


1900 


I  778,042 
176,210 
1 1751595 


Net  from  July  1  to 
Latest  Date 


1901 


86,835 
^4130,563 


71,565  46,829 


384,638]  369,938 

24,138]   

1,264,6201 1,147,653 


84,592 
838,502 

1,554,934 


48,895 
2,698,332 
75,416 

918,104 
1349,214 
43,019 
175-594 
898,156 

374-723 
5t4.386 
178,821 
621,299 
1,748,182 

1,340,356 

1,434,145 


74,854 

722,301 
1.381,976 


47,026 
2,331,632 
60,629 

830,674 
1,256,116 
39.322 
164,197 
835,543 
345,044 
412,705 

157,855 
552,403 
1,575,641 


1.321,158 


223,546 

220,145 

e  2,970 

565,227 

511,572 

40,614 

35,715 

378,268 

304,849 

717,462 

603,864 

20,247 

1,303,216 

26,698 

426,071 


21,735 
66,948 
337,24s 
175,982 
193.192 
74,792 
280,469 
924,502 

186,131 

634,423 


1900 


79,108 

'?3, 758,369 
40,828 


21,063 
1,085,748 
13,475 

389,333 


iS,475 
77,064 
328,021 
144,013 
97,253 
74,172 
233.268 
807,433 


604,154 


Nine  months.  +  Caused  by  strike  of  employees.        a  From  J.m.  1. 

i  Three  months.    £■  Ten  months.     rfFi^e  months.     t'Excluding  taxes. 
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CONSTRUCTION  NOTES 


PRATT  CITY,  ALA.— The  Board  of  Revenue  has  granted  the  Steel  Cities 
Railroad  Company  permission  to  construct  an  electric  railway  through  speci- 
fied sections  of  the  county.  It  is  to  traverse  the  towns  of  Adamsville,  Pratt 
City,  Sandusky,  Ensley,  Graysville,  Brookside,  Bessemer  and  Pinckney  City. 
The  incorporators  of  the  company  are:  E.  J.  Hudnall,  J.  B.  Stagg,  W.  H. 
Barnard,  W.  J.  Outlaw,  R.  R.  Zell,  James  Regan,  George  C.  Harrison  and 
J  S.  Kennedy.  The  following  board  of  directors  was  elected:  J.  W.  Minor, 
J.  B.  Stagg,  J.  S.  Kennedy,  I.  N.  Poe  and  N.  M.  Barber.  The  capital  stock  of 
the  company  is  $500,000. 

LOS  ANGELES,  CAL. — The  Los  Angeles  Railway  Company  is  planning  to 
build  many  important  suburban  lines,  and  it  is  said  that  the  company  is  now 
perfecting  its  plans  for  the  construction  of  the  lines.  Lines  will  be  built  to 
Monrovia,  17  miles;  to  Whittier,  21  miles;  to  San  Gabriel,  9  miles;  to  Long 
Beach,  24  miles;  to  Anaheim,  28  miles. 

LOS  ANGELES,  CAL. — Serious  opposition  has  developed  to  the  plan  of 
Capt.  John  Cross  to  build  an  electric  railway  on  Los  Angeles  Street.  Caiit. 
Cross  now  has  a  franchise  application  pending  before  the  Council. 

WILMINGTON,  DEL. — The  Peoples  Railway  Company  is  considering  the 
advisability  of  issuing  a  workman's  ticket,  good  between  5  and  7  a.  m.  and 
5  and  7  p.  m.,  for  3  cents.    No  definite  decision  has  yet  been  reached. 

WASHINGTON,  D.  C— It  is  stated  that  tlie  City  &  Suburban  Railway  is 
to  be  extended  from  Berwyn,  Md.,  now  its  terminus,  to  Ellicott  City,  thus 
connecting  the  City  &  Suburban  with  the  Baltimore,  Catonsville  &  Ellicott 
City  road  through  to  Baltimore.  Work  is  to  be  begun  Sept.  15,  continued  to 
Laurel  as  speedily  as  possible,  and  extended  to  Ellicott  City  before  Jan.  1. 

OTTAWA,  ILL. — Application  has  been  made  to  the  Secretary  of  State  for  a 
charter  for  the  Illinois  River  Railway  Company.  The  capital  stock  of  the 
company  will  be  $150,000,  with  headquarters  in  Ottawa;  and  its  purpose  is  to 
build  an  electric  railway  from  Ottawa  to  Marseilles  and  possibly  Seneca. 
L.  W.  Hess,  J.  I.  Warner  and  Henry  A.  Sherman  are  interested  in  the  com- 
pany. 

INDIA.NAPOLIS,  IND.— The  Commissioners  of  Marion  County  have 
granted  a  right  of  way  to  the  Indianapolis,  Morristown  &  Rushville  Traction 
Company  from  the  corporation  line,  south,  in  Sherman  Drive,  to  the  Brook- 
ville  Road,  and  thence  south  to  the  county  line. 

RICHMOND,  IND.— W.  D.  Riddell,  chief  engineer  of  the  Cincinnati,  Hamil- 
ton, Richmond  &  Muncie  Electric  Railway,  is  now  making  the  preliminary 
surveys  for  the  construction  of  that  line.  The  preliminary  survey  starts 
from  Hamilton,  coming  by  way  of  Seven  Mile,  Winchester,  Ohio,  Easton, 
Ohio,  and  Boston. 

UNION  CITY,  IND.-^Thc  Richmond,  Union  City  &  Portland  Interurban 
Railway  Company  has  been  incorporated  with  a  capital  stock  of  $50,000.  The 
purpose  of  the  company  is  to  construct  an  electric  railway  to  connect  Rich- 
mond, Union  City  and  Portland,  passing  through  the  counties  of  Wayne,  Ran- 
dolph and  Jay.  The  officers  of  the  company  are:  Clarence  S.  Pierce,  presi- 
dent; Simeon  H.  Dunn,  vice-president;  Don  P.  Shockney,  secretary;  William 
Kerr,  treasurer;  Louis  C.  Henshann,  general  manager. 

OLATHE,  KAN. — The  Interstate  Traction  Company,  through  its  attorneys. 
Reed  &  Reed,  has  made  application  to  the  Board  of  County  Commissioners 
in  Kansas  City,  .Kan.,  for  a  franchise  for  an  electric  railway  from  the  city 
limits  of  Rosedale  to  the  Johnson  County  line.  A  franchise  application  cov- 
ering the  same  route  has  also  been  applied  for  by  William  Lakeman.  The 
object  of  both  applicants  is  to  build  an  interurban  electric  railway  from  Olathe 
to  Kansas  City. 

LOUISVILLE,  KY'. — The  Kentucky  Railroad  Commission  has  decided 
that  an  electric  railway  is  a  railroad  within  the  meaning  of  the  law,  and  as 
such  is  entitled  to  all  the  privileges  and  rights  accorded  to  railroads.  This 
decision  was  rendered  at  a  special  meeting  of  the  Commission  to  pass  upon 
this  question  in  reference  to  an  electric  railway  running  out  of  Ashland.  This 
much-mooted  question,  which  arose  in  the  condemnation  suits  instituted  by  the 
Louisville,  Anchorage  &  Pewee  Valley  Electric  Railway,  has  been  argued  at 
great  length  before  County  Judge  Gregory,  who  has  not  yet  rendered  his 
opinion. 

DONALDS VILLE,  LA. — A  franchise  has  been  granted  for  the  construction 
of  an  electric  railway  between  Donaldsville  and  the  Gulf.  The  franchise  is 
to  run  ninety-nine  years.  A  rate  of  five  cents  for  every  mile  traveled  may  be 
charged  passengers,  and  cars  must  be  run  at  least  every  half  hour.  The  pro- 
moters of  the  enterprise  are:  T.  A.  Badeaux,  L.  H.  Lancaster  and  H.  S. 
Smith,  of  Lafourche,  La.;  C.  P.  Young,  of  New  Orleans. 

ELKTON,  MD.— At  the  annual  meeting  of  the  stockholders  of  the  Cherry 
Hill,  Elkton  &  Chesapeake  City  Electric  Railroad  Company,  held  in 
Elkton,  Aug.  12,  the  following  board  of  new  directors  was  elected:  M.  P. 
O'Brien,  John  F.  Cahill;  W.  J.  McGregy,  of  Philadelphia;  James  F.  Powers, 
John  T.  Wilson  and  Ricketts  Nelson,  of  Elkton.  M.  P.  O'Brien  was  elected 
president  of  the  company. 

PITTSFIELD,  MASS.— The  Berkshire  Street  Railway  Company  has  awarded 
the  contract  for  the  electrical  equipment  for  the  new  road  of  the  Westing- 
house  Electric  Company  and  Thayer  &  Company,  of  Boston.  The  contract 
calls  for  two  750-kw  generators,  the  necessary  equipment  for  the  two  sub-sta- 
tions at  Lee  and  Great  Barrington,  and  forty-eight  motors  for  the  cars.  There 
will  be  four  double-battery  boilers  of  1500  hp,  costing  about  $20,000.  The  con- 
tracts for  the  engines  and  the  building  of  the  power  house  have  not  yet  been 
awarded. 


WORCESTER,  MASS.— The  Uxbridge  &  Blackstone  Street  Railway  Com- 
pany has  begun  work  on  its  line  which  will  be  the  connecting  link  between 
Worcester  and  Providence.  The  length  of  the  line  will  be  9  miles,  and  it  is 
proposed  to  have  it  in  running  order  before  snow  flies.  The  road  will  begin 
at  the  town  line  in  Linwood.  From  here  it  parallels  the  Milford  &  Uxbridge 
Railway,  across  the  flats,  and  then  goes  through  the  villages  of  Hecla  and 
Elmdale  and  through  private  land  to  where  it  meets  the  State  road  at  the 
road  crossing  under  the  New  York,  New  Haven  &  Hartford  Railroad.  From 
here  it  goes  on  the  west  side  of  the  country  road  until  connection  is  made 
with  the  Woonsocket  Railway  at  Millville.  The  company  was  formed  in 
March,  and  at  a  recent  meeting  of  the  directors.  Col.  T.  S.  Johnson  was 
elected  president  of  the  company;  Col.  E.  B.  Stoddard,  vice-president,  and 
Frank  H.  Viele,  secretary  and  treasurer.  Taylor  &  Tylee,  of  Worcester,  have 
the  contract  for  building  and  equipping  the  road. 

DETROIT,  MICH.— The  attention  of  the  Everett-Moore  syndicate,  of 
Cleveland,  is  now  turned  to  the  problem  of  procuring  electric  power  as  cheaply 
as  possible,  and  the  syndicate  is  said  to  have  decided  to  establish  an  immense 
plant  in  the  River  Rouge  District,  several  miles  below  this  city,  on  the  river 
front,  for  the  manufacture  of  coke  and  a  large  number  of  by-products. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Kalamazoo  &  South  Haven 
Traction  Company  has  been  incorporated  to  build  an  electric  railway  from 
Grand  Rapids,  through  Kalamazoo  to  South  Haven,  a  distance  of  about  100 
miles.  The  capital  stock  of  the  company  is  $800,000  and  the  directors  are: 
John  J.  Patterson,  Martin  Van  Ilarlingen  and  J.  R.  Fell,  of  Philadelphia; 
J.  Gust  Zook,  of  Lancaster,  Pa.,  and  William  H.  Patterson,  of  Grand  Rapids. 

JACKSON,  MICH. — Application  has  been  made  to  the  Common  Council  of 
Jackson,  by  the  Detroit,  Ann  Arbor,  Ypsilanti  &  Jackson  Railway  Company 
for  a  franchise  to  operate  an  electric  railway  in  this  city.  This  is  what  is 
known  as  the  Hawks-Angus  Company  and  the  granting  of  the  franchise  is  be- 
ing opposed  by  the  Boland  Company,  so-caiied. 

DETROIT,-  MICH. — The  Rapid  Railway  Company  will  build  a  new  line  from 
Anchorville,  at  the  head  of  Lake  St.  Clair,  to  a  connection  with  its  present 
line  at  Marine  City,  shortening  the  distance  between  Detroit  and  Port  Huron 
about  9  miles.  The  company  will  also  build  a  large  car  house  north  of  Mt. 
Clemens,  being  very  much  in  need  of  additional  facilities  of  this  nature. 

LANSING,  MICH.— The  Lansing,  St.  Johns  &  St.  Louis  Railway  Company 
has  made  arrangements  for  the  use  of  power  from  the  Piatt  Electric  Light 
Works,  and  for  the  use  of  the  tracks  of  the  Lansing  Electric  Street  Railway 
Company  from  North  Lansing  to  Lansing.  The  company  has  also  adopted 
the  final  plans  for  its  proposed  steel  girder  bridge  over  the  Pere  Marquette 
Railroad  on  Center  Street,  Lansing. 

DETROIT,  MICH. — Work  is  progressing  rapidly  on  the  Detroit  &  Chicago 
Traction  Company's  line.  Work  westward,  it  is  said,  will  at  once  be  com- 
menced at  Jackson.  The  entire  line  has  been  marked  out,  and  22  miles  of  rails 
have  been  laid  eastward,  connecting  Jackson  with  Chelsea  and  intervening 
points.  The  roadbed  is  graded  for  30  miles,  from  Jackson  to  Dexter,  and  rails 
are  being  laid  in  the  45-mile  lap  to  Detroit.  It  is  estimated  that  the  road  will 
be  completed  west  to  Battle  Creek  by  Dec.  1,  which  will  give  Kalamazoo 
electric  road  connection  with  the  Michigan  metropolis.  When  the  line  reaches 
Battle  Creek  it  will  connect  with  the  Michigan  Traction  Company's  line  for 
Kalamazoo,  and  later  will  be  laid  to  Kalamazoo,  Dowagiac,  Niles,  Michigan 
City,  and  other  points  before  it  reaches  Chicago. 

TRAVERSE  CITY,  MICH.— A  proposition  has  been  submitted  to  the  people 
of  Peninsula  Township,  Grand  Traverse  County,  to  bond  the  township  for 
$20,000  to  aid  in  building  an  electric  railway  around  the  peninsula,  touching 
at  Old  Mission  and  a  number  of  other  resorts.  The  vVestinghouse  Electric 
Company  has  looked  over  the  ground  and  will  build  the  line  if  the  bonds  are 
voted.  The  citizens  of  Traverse  City  are  also  raising  money  to  aid  the  enter- 
prise, and  there  seems  little  doubt  that  the  line  will  be  built  in  time  to  be  put 
into  operation  next  spring. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  has  its  grading  practically  completed,  a  large  number  of 
ties  are  laid,  pole-setting  and  wire-stringing  is  nearly  done,  work  has  been 
begun  on  laying  the  iron,  and  the  line  will  undoubtedly  be  in  operation  by 
Nov.  1,  between  Grand  Rapids  and  Muskegon.  The  company  is  building  a 
telephone  line  of  its  own,  and  booths  will  be  erected  along  its  line,  making 
a  complete  telephone  system.  Work  on  the  power  house  at  Fruitport  is  pro- 
gressing rapidly.    The  dynamos  and  engines  are  being  installed. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  has  ap- 
peared before  the  City  Board  of  Equalization  and  made  protest  against  the 
increase  in  the  assessment  of  its  property.  The  company  is  represented  by 
Judge  M.  B.  Koon,  its  general  counsel,  and  John  F.  Calderwood,  its  auditor. 
Judge  Koon  declared  that  the  assessment  both  for  last  year  and  this  was  far 
in  excess  of  what  was  equitable.  In  1897  the  company's  assessment  was  $725,000. 
The  next  year  it  was  $1,500,000.  Last  year  the  State  Board  of  Equalization 
arbitrarily  placed  the  assessment  at  $2,400,000  and  the  company  protested  and 
carried  its  protest  to  the  courts,  where  the  matter  is  still  pending.  This  year 
the  company  made  a  voluntary  return  of  $1,900,000  and  City  Assessor  Fort 
raised  the  figures  to  an  even  $3,000,000. 

ELIZABETH,  N.  J. — The  Essex  Cross  Railway  Company,  which  is  planning 
to  operate  an  electric  railway  between  Elizabeth  and  Bloomfield,  has  made  ap- 
plication for  a  franchise  in  Clinton. 

STATEN  ISLAND,  N.  Y.— The  Southfield  Beach  Railroad  Company,  hav- 
ing had  dissolved  the  injunctions  that  prevented  the  operation  of  the  road,  is 
now  running  cars.    The  road  connects  South  Beach  and  Midland  Beach. 
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THE  SYSTEM  OF  THE  NORFOLK  &  ATLANTI4:  -TERMINAL 

COMPANY    .  \ 


During  the  past  ten  years  few  Southern  cities  have 
shown  the  marl<e(l  development  and  commercial  activity 
in  proportion  to  their  population  as  has  Norfolk,  Va.  Nor- 
folk is  best  known  as  a  seaport  city,  and  possesses  in 
Hampton  Roads  one  of  the  finest  harbors  on  the  Atlantic 
coast.  The  entrance  from  the  Atlantic  Ocean  to  Chesa- 
peake Bay  and  Hampton  Roads  is  between  Cape  Henry 
and  Cape  Charles.   An  American  admiral  on  the  bridge  of 


numerous  coast-^aod  iflls^nd  cities  in  X'irginia,  North  and 
South  Carolina  and'  Maryland. 

The  situation  of  Norfolk  is  such  that  it  is  practically  sur- 
rounded by  waier,  there  being  but  one  rail  route  with  a  di- 
rect connection  into  the  city  proper.  The  New  York, 
Philadelphia  '&  Norfolk  Railroad,  Southern  Railway, 
Chesapeake  &  Ohio  Railway,  Seaboard  Air  Line  Railway, 
Norfolk  &  Southern  Railroad,  Norfolk  &  Carolina  Rail- 


POWER  STATION  AND  CAR  HOUSE  AT  TANNERS  CREEK 


a  battleshij)  remarked,  while  passing  between  these  capes, 
"Here  lies  the  gateway  of  the  world."  This  was  many 
years  ago,  but  the  development  of  the  shipping  and  other 
industries  of  Norfolk  harbor  has  long  since  justified  these 
words.  Eastern  capital  has  realized  the  importance  of  Nor- 
folk, and  appreciated  its  advantages  to  the  extent  that 
many  millions  of  outside  money  have  found  safe  and  profit- 
able investment  in  Norfolk  and  its  suburbs. 

Norfolk  proper  has  a  population  of  50,000,  and  is  the 
commercial  center  of  Portsmouth,  llcrkley,  Newport  News, 
Hampton,  Old  Point,  Lamberts  P'oiiit  and  other  smaller 
towns.    Her  wholesale  merchants  supi)ly  the  demands  of 


road,  Atlantic  &  Danville  Railroad,  Atlantic  Coast  Line 
Railway  and  other  rail  routes  are  compelled  to  transfer 
their  freight  and  passengers  by  steamers  and  barges.  The 
numerous  vessels  necessary  for  the  conduct  of  this  business 
creates  a  condition  of  never  ending  activity  in  the  harl)or. 

The  electric  railway  and  lighting  properties  of  Norfolk, 
and  its  suburbs,  have  long  since  attracted  the  attention  of 
capitalists,  and  large  sums  have  been  invested  in  these  en- 
terprises, all  of  which  have  proven  to  be  gilt-edge  proposi- 
tions. 

The  latest  devcl()])menl  in  the  electric  railway  line  in 
Norfolk  is  the  system  of  the  Norfolk  &  Atlantic  Terminal 
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Company,  which  line  possesses  some  features  of  unusual 
interest.  The  business  of  this  company  is  divided  into  four 
separate  and  distinct  classes:  (i)  The  local  5-cent  fare 
collection,  which  entitles  passengers  to  a  ride  on  the  com- 
pany's line  within  a  radius  of  5  miles;  (2),  the  seashore 
business  which  is  handled  to  the  company's  resort,  Piney 
Beach,  at  "Norfolk-on-the-Roads,"  at  the  terminus  of  the 
rail  route;  (3),  the  through  business  which  is  handled  be- 


TERMINAL  AT  OLD  POINT 

tween  Norfolk  and  Old  Point  Comfort  and  Newport  News 
by  steamers  in  connection  with  the  railroad,  and  (4),  the 
handling  of  package  and  carload  freight.  In  addition  to 
the  above  the  company  conducts  a  wharf  and  warehouse 
business  at  its  deep  water  terminal. 

This  system  has  been  in  operation  for  al)Out  eight 
months;  the  physical  condition  of  the  property  is  first-class 
in  every  detail;  the  rail  line  consists  of  9  miles  of  double 
track,  laid  with  90-lb.  rail.  On  account  of  a  city  ordinance 
it  was  necessary  to  use  girder  rail  in  the 
city  limits,  but  beyond  the  city  the  line  is 
laid  with  T-rail,  and  standard  steam  con- 
struction is  closely  followed. 

The  Norfolk  &  Atlantic  Terminal  Com- 
pany's city  terminus  is  at  the  comer  of 
Plume  Street  and  Atlantic  Street,  in  the 
heart  of  the  business  section,  and  consists 
of  an  elaborate  depot,  with  ample  facilities 
for  the  handling  of  trains  within  an  enclosed 
station.  The  depot  is  known  as  Central 
Station,  and  is  appropriately  named,  being 
centrally  located,  and  the  most  commodious 
jterminal  in  the  city. 

i  Central  Station  represents  an  investment 
'of  $150,000,  has  a  frontage  of  60  ft.  on 
Plume  Street,  and  extends  down  Atlantic 
Street  a  distance  of  300  ft.  to  City  Hall  Ave- 
nue. It  embodies  every  known  feature  for 
the  comfort  and  convenience  of  the  com- 
pany's patrons.  Handsome  waiting  rooms, 
toilet  rooms  for  ladies  and  gentlemen, 
ample  office  facilities  for  the  conduct  of  the  company's 
business,  a  well-conducted  restaurant  and  cafe,  newspaper 
stands,  cigar  stands,  barber  shop,  and,  adjoining,  but  under 
the  same  roof,  the  most  complete  market  in  the  city,  the 
market  occupying  a  space  of  60  ft.  x  300  ft.  This  has  been 
found  a  great  convenience  for  the  suburbanites  who  pat- 
ronize the  lines  of  this  companv. 

Household  orders  are  filled  at  the  Metropolitan  Market, 
and  delivered  aboard  the  cars  for  transit  to  their  destina- 
tion.   Tuesdays,  Thursdays  and  Saturdays  are  known  as 


market  days;  on  these  days  enormous  quantities  of  pack- 
ages and  baskets  are  handled  over  the  line  to  Park  Place, 
A'irginia  Place,  Kensington,  Lamberts  Point,  Atlantic  Park, 
Norfolk-on-the-Roads,  Old  Point,  Hampton  and  New- 
port News.  While  only  a  nominal  charge  is  made  for  each 
individual  package,  the  aggregate  amount  received  nets  the 
company  a  handsome  revenue.  For  the  conduct  of  this 
business  two  combination  cars  are  provided.  The  com- 
pany has  an  agent,  with  a  corps  of  assistants, 
who  conduct  the  business  transactions  at 
Central  Station. 

The  charges  on  packages  are  based  on  the 
weight,  distance  carried  and  class  of  goods. 
A  market  basket,  5  lbs.  to  20  lbs.,  is  carried 
to  any  point  on  the  railway  for  10  cents;  a 
transfer  of  this  package  to  Old  Point  or 
Newport  News  by  steamer  is  covered  by 
additional  charge  of  5  cents.  A  package  of 
merchandise  or  other  valuable  matter  is  cov- 
ered by  a  rate  25  per  cent  higher  than  that 
pertaining  to  provisions  and  perishable  mat- 
ter. For  a  barrel  of  beer  or  oil  the  rate  is 
25  cents;  for  a  200-lb.  cake  of  ice  the  charge 
is  1 1  cents.  Ice  is  handled  in  ton  lots  at  80 
cents  per  ton.  Every  freight  item  is  entered 
on  a  manifest,  which  accompanies  the  ship- 
ment, the  shipper  having  received  a  receipt 
upon  the  delivery  of  the  goods  to  the  com- 
pany. All  freight  is  prepaid,  except  in  the  case  of  a  few 
large  shippers,  who  settle  their  accounts  weekly. 

The  company  provides  merchants  and  other  shippers 
with  freight  receipt  books.  These  books  have  a  duplicate 
stub ;  the  shipping  clerk  fills  out  both  stub  and  receipt,  the 
driver  delivers  book  to  the  company's  agent,  who  tears  off 
receipt  and  files  in  his  office.  On  the  stub  left  in  book  he 
rates  the  amount  of  freight  paid,  and  signs  his  name, 
thcrcbv  designating  that  the  goods  were  received  and  were 


DEEP  WATER  TERMINAL  AT  PINEY  BEACH 

in  apparent,  good  order.  The  net  profits  from  this  business 
will  average  $10  per  day. 

On  the  5-cent  fare  collection  no  effort  is  made  to  handle 
tickets,  but  on  all  business  to  the  beach  and  through  busi- 
ness, via  steamers,  passengers  are  required  to  purchase 
tickets  before  boarding  trains. 

The  tickets  of  a  dozen  railroad  and  steamship  lines  are 
accepted  for  passage  on  the  trains  and  steamers  of  the  Nor- 
folk &  Atlantic  Terminal  Company  between  Norfolk  and 
Old  Point  and  Newport  News.  At  the  close  of  each  month 
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these  so-called  "foreign"  coupons  are  forwarded  to  auditors 
of  the  lines  responsible  for  their  issue,  who  return  check 
covering  the  canceled  coupons  received.  Old  Point  Com- 
fort is  one  of  the  best  known  year-around  resorts  on  the 
Atlantic  Coast,  and  is  visited  annually  by  thousands  of 
tourists;  the  majority  of  these  visitors  hold 
coupons  entitling  them  to  a  side  trip  to 
Norfolk. 

A  ten-minute  local  service  is  maintained 
between  Central  Station  and  Tanners 
Creek,  a  fifteen-minute  service  is  operated 
between  Central  Station  and  Norfolk-on- 
the  Roads,  Norfolk-on-the-Roads  being  4 
miles  beyond  Tanners  Creek,  while  an 
hourly  service  is  given  between  Central 
Station  and  Old  Point  Comfort,  Hampton 
and  Newport  News.  This  is  handled  as 
an  express  service,  trains  on  these  runs 
being  designated  by  white  flags,. and  make 
but  one  stop  on  a  run  of  9  miles.  The 
business  between  Norfolk,  Old  Point, 
Hampton  and  Newport  News  was  for 
many  years  controlled  by  the  numerous 
steamer  lines  operating  between  these 
points.  The  steamer  lines,  however,  have 
not  been  able  to  withstand  the  superior  in- 
ducement afforded  to  the  traveling  public 
by  quick  service  and  more  frequent  tri])s. 

The  distance  between  Norfolk  and  Old   

Point  is  14  miles,  Norfolk  and  Newport 
News  15  miles.  Hourly  trips  are  made 
from  6  a.  m.  to  12  o'clock  midnight. 

The  time  consumed  by  steamers  between  Norfolk  and 
either  of  the  above-named  points  is,  under  the  most  favor- 
able conditions,  one  hour;  in  bad  weather  the  time  is  more 
frequently  one  and  a  half  hours.   The  time  of  the  Norfolk 


from  an  entirely  closed  car  to  an  entirely  open  car,  or  vice 
versa,  within  three  minutes,  without  disturbing  passengers. 
Some  particulars  of  this  car  were  published  in  a  recent 
issue,  but  other  views  are  presented  herewith.  The  con- 
struction of  this  car  is  unusually  strong  and  heavy,  which 


ELECTRIC  FREIGHT  CAR 


gives  the  car  the  advantage  of  additional  traction  in  the 
handling  of  double-truck  trailers.  At  certain  seasons  one 
end  of  the  car  is  operated  open  and  one  end  closed,  an 
air-tight  glass  partition  dividing  the  two  ends,  thus  per- 


PIER  AND  WHARF  OF  THE  COMPANY  AT  NEWPORT  NEWS 


&  Atlantic  Terminal  Company's  express  ])etwcen  these 
points  averages  fifty  minutes. 

The  rolling  stock  of  this  company  is  all  of  a  high-speed, 
heavy-weight,  double-truck  pattern,  and  on  account  of  the 
climatic  conditions,  consists  of  both  open  and  closed  cars. 
An  interesting  feature  of  the  equipment  is  the  "Lovvenl)erg 
convertible  car,"  this  being  a  car  which  can  be  converted 


mitting  smokers  and  other  vigorous  persons  to  avail  them- 
selves of  the  pleasure  of  an  open  car,  while  those  inclined  to 
warmer  climes  can  secure  any  degree  of  temperature 
through  the  the  regulation  of  the  electric  heaters  in  the 
closed  compartments. 

'I'lie  smoking  compartment  alTorded  by  the  convertible 
cars  has  |)roven  immensely  popular  with  the  traveling 
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public.  There  is  now  on  foot  a  movement  to  have  passed 
at  the  next  meeting  of  the  Virginia  State  Legislature  an 
act  requiring  all  electric  railroads  to  provide  separate  cars 
or  compartments  for  white  and  colored  passengers.  While 
this  will  work  a  hardship  on  the  strictly  city  lines,  in  that  it 


ONE  OF  THE  STEAMERS  OWNED  BY  THE  COMPANY 

will  require  them  to  constantly  haul  a  trail  car  for  its 
colored  patrons,  the  double  compartments  of  the  convert- 
ible car  will  conform  with  all  requirements  of  the  act. 

The  rolling  stock  of  the  Norfolk  &  Atlantic  Terminal 
Company  consists  of  twenty-four  passenger  coaches,  six 
freight  cars  and  one  steam  locomotive.  The  motor  equip- 
ment consists  of  Westinghouse  No.  56  motors,  which  have 
been  found  to  be  peculiarly  adapted  to  the  high  speed 
and  heavy  service;  the  trucks  consist  of  McGuire  No.  37^ 
and  the  Brill  27-B.  All  cars,  both  motors  and  trailers,  are 
ecjuipped  with  the  Christensen  Engineering  Company's 
automatically  governed,  electric  compressure  air  brake  out- 


STANDARD  OPEN  CAR 


fits.  Before  the  installation  of  the  air  brake  system  it  was 
necessary  to  carry  a  brakeman  on  each  and  every  trail  car. 
This  was  both  an  expensive  and  confusing  state  of  afifairs, 
it  having  proven  under  practice  that  a  brakeman  on  the 
trail  car  would  apply  the  brake  pressure  when  it  was  not 
needed,  and  as  often  would  fail  to  apply  it  when  such 
action  was  most  necessary. 

A  very  flexible  and  satisfactory  car  for  the  handling  of 
freight  and  other  bulky  business  is  the  result  of  a  recon- 
structed standard  steam  baggage  car,  an  illustration  of 


which  is  herewith  presented.  This  car  was  originally  50  ft. 
long,  it  was  cut  in  two,  and  a  12-ft.  section  taken  out  of  the 
center.  This  accounts  for  the  confused  lettering,  as  the  car 
has  not  been  relcttered  since  the  change  was  made.  The 
sills  were  then  spliced,  and,  with  the  connection  of  the 
camber  rods,  the  result  is  a  car  of  greater  strength  than 
when  it  was  in  steam  service.  An  18-ft.  section  of  this  car 
is  entirely  enclosed;  this  is  for  the  protection  of  perishable 
freight.  The  remaining  20  ft.  is  open  on  both  sides,  but 
for  the  roof  supports.  This  allows  quick  handling  of  ice, 
])rick,  cement,  lumber  or  other  bulky  freight.  Teams  can 
l^ack  up  to  the  car,  and  load  or  unload  much  more  readily 
than  from  a  closed  car.  This  car  is  mounted  over  two  of 
the  Brill  Company's  27-B  high-speed  trucks,  equipped 
with  Westinghouse  56  motors  and  air  brakes.  The  auto- 
matic M.  C.  B.  couplers  remain  on  this  car  in  order  that 
the  equipment  of  the  connecting  steam  lines  can  be  handled 
when  necessary. 

At  present  the  carload  freight  business  is  handled  by  a 
steam  locomotive.  On  account  of  the  frequent  passenger 
schedule  operated,  it  is  not  considered  good  practice  to  op- 


CENTRAL  STATION  AND  CAR  HOUSE 

erate  the  steam  locomotive  during  the  hours  that  the  pas- 
senger schedule  is  in  force.  It  is,  therefore,  considered 
more  economical  to  operate  the  steam  locomotive  after 
midnight  than  to  run  the  power  plant  in  order  that  this 
business  might  be  handled  by  electric  cars.  Comparing  the 
cost  of  an  electric  locomotive  with  sufficient  power  to  du- 
plicate the  work  of  the  second-hand  steam  locomotive,  the 
odds  were  overwhelmingly  in  favor  of  the  latter.  Loco- 
motive engineers  and  firemen  are  engaged  by  the  company 
in  other  capacities,  and  are  detailed  for  night  work  on  the 
steam  locomotive  from  time  to  time.  To  secure  the  service 
of  competent  operatives  a  higher  rate  of  wages  is  paid  for 
the  time  made  in  steam  service. 

Through  the  Norfolk  &  Western  Railway  this  company 
has  a  connection  with  every  terminal  in  the  city.  Its  busi- 
ness is  conducted  in  the  same  manner,  and  on  the  same 
forms,  as  that  of  steam  roads.  A  flat  rate  of  $5  is  charged 
for  every  loaded  car  handled  over  the  line  of  the  Norfolk 
&  Atlantic  Terminal  Company.  As  many  as  twenty 
loaded  cars  have  been  moved  in  one  day;  the  business  con- 
sists of  sand,  lumber,  cord  wood,  coal,  farm  products  and 
all  building  materials  which  are  used  in  the  extensive  build- 
ing operations  now  going  on  at  Piney  Beach. 

The  power  plant  of  the  Norfolk  &  Atlantic  Terminal 
Company  is  situated  at  Tanners  Creek  in  a  massive  brick 
building,  90  ft.  x  150  ft.  The  boiler  room  is  separated  from 
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the  engine  room  by  a  brick  fire  wall,  24  ins.  thick,  and  the 
entrance  point  through  this  wall  is  covered  by  a  fireproof 
iron  door.  The  engines  and  dynamos  are  mounted  on 
brick  foundations,  which  are  built  up  12  ft.  above  the 
earth's  level,  thus  allowing  a  large,  light  basement  floor 
under  the  engine  room  proper.  In  this  basement  are  lo- 
cated fireproof  oil  vaults,  storerooms,  machine  shop  and 
neatly  furnished  bedrooms  for  the  use  of  the  chief  en- 
gineer and  his  assistants  during  emergencies.  The  coal 
cars  are  run  on  a  trestle  extending  through  the  boiler 
room,  as  shown  in  the  first  engraving,  and  dump  the  fuel 
directly  in  front  of  the  boilers. 

The  mechanical  equipment  of  this  plant  consists  of  600- 
hp  return  tubular  boilers,  manufactured  by  the  Keeler 
Company,  of  Williamsport,  Pa.  The  boilers  are  fed  from 
thirty-six  4-in.  driven  wells.  All  pumps  and  appliances  in 
the  boiler  room  are  of  ample  size  and  capacity.  The  en- 
gine equipment  consists  of  two  Hamilton  Corliss  single 
cylinder,  heavy-duty  railway  engines,  directly  belted  to  two 
Wescinghouse  railway  generators,  the  combined  amperage 


METHOD  OF  CHANGING  GAR 

of  the  two  generators  being  1000.  A  75-hp  Erie  Ball  en- 
gine drives  a  General  Electric  alternating  machine,  of  1200- 
light  capacity,  for  the  purpose  of  producing  energy  for  the 
illumination  of  the  company's  pavilion,  theater,  etc.,  at 
Norfolk-on-the-Roads.  The  boiler,  engine  and  dynamo 
foundations  are  piled,  and  the  piling  capped  with  4  ft.  of 
concrete,  the  same  applying  to  all  wall  lines,  and  for  16  ft. 
outside  of  the  same.  This  precaution  was  taken  to  provide 
foundation  for  additional  machinery,  which  may  be  in- 
stalled from  time  to  time,  as  the  driving  of  additional  piles 
near  the  wall  lines  would  result  in  weakening  the  same. 
Water  for  condensing  purposes  is  drawn  from  Tanners 
Creek,  through  a  15-in.  iron  pipe  line,  the  lift  being  about 
6  ft.  at  low  water,  and  4  ft.  at  high  tide.  The  business  of 
the  company  has  developed  to  such  an  extent  that  addi- 
tional power  generating  machinery  will  be  installed  during 
the  coming  fall. 

The  car  house  is  located  directly  opposite  the  power 
house,  being  a  frame  building  70  ft.  x  350  ft.,  with  a  stor- 
age capacity  for  the  entire  equipment.  Store  rooms  and 
machine  shop  are  attached  to  the  main  building.  In  the 
car  house  there  is  over  700  ft.  of  pit  room,  thus  allowing 
every  facility  for  the  inspection  and  maintenance  of  the 
trucks,  motors,  etc. 

In  the  construction  of  this  company's  line  strong  oppo- 
sition was  encountered  from   the  Norfolk   &  Western 
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against  crossing  five  tracks  of  that  company  at  grade,  the 
result  being  that  the  company  constructed  a  double  track 
overhead  crossing,  1000  ft.  long,  the  grade  over  same  be- 
ing a  decimal  less  than  5  per  cent.  The  line  is  well  cop- 
pered, and  as  the  trains  usually  approach  the  trestle  at  a 


GONVERTIBLE  GAR— OPEN 


rate  of  speed  approximating  12  miles  per  hour,  little  dif- 
ficulty is  encountered  in  surmounting  the  grade. 

In  the  construction  of  the  line  it  was  necessary  to  do  a 
considerable  amount  of  piling  and  trestle  work,  the  most 
conspicuous  example  of  which  is  the  drawbridge  over 
Tanners  Creek,  an  illustration  of  which  accompanies  this 
article.  This  structure  is  2000  ft.  long,  and  consists  of 
double-track  electric  railroad,  and  a  20-ft.  driveway  along- 
side. The  entire  structure  is  built  as  one  section,  with  no 
railing  between  the  driveway  and  the  tracks,  and  is  covered 


GAR  AS  IT  IS  OFTEN  RUN— HALF  OPEN  AND  HALF  GLOSED 

with  2-in.  decking.  The  bents  in  this  structure  are  12  ft. 
between  centers,  and  each  line  of  piles  consists  of  eight 
creosoted  sticks,  with  36-in.  butts,  driven  to  hard  bottom. 
These  piles  are  surmounted  by  caps  of  Georgia  heart  pine, 
12  ins.  x  14  ins.;  crossing  these  caps  runs  six  lines  of 
stringers  of  similar  size.  Oak  tics  are  laid  across  the 
stringers;  the  rails  arc  spiked  to  the  ties,  and  the  space  bc- 
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tween  the  rails  decked  with  2-in.  heart  pine,  with  a  groove 
cut  through  the  pine  deciding  on  the  inside  of  the  rail,  to 
allow  a  clearance  for  the  wheel  flange. 

Tanners  Creek  is  a  navigable  stream,  many  vessels  pass- 
ing in  and  out.  In  the  center  of  the  bridge  structure  above 
described  is  a  draw,  which  is  constructed  on  the  pivot  pat- 
tern.  This  draw  was  built  by  the  Union  Bridge  Company, 
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room;  the  remainder  of  the  building  consists  of  the  ware- 
house proper.  On  the  west  side  of  the  wharf  is  a  car  trans- 
fer slip,  equipped  with  all  necessary  chains,  cables  and 
counterweights  for  lowering  the  apron  of  the  car-slip  to 
conform  with  the  track  level  of  the  transfer  barges  receiv- 
ing or  discharging  cars.  Being  directly  opposite  the  line 
of  travel  of  transfer  floats  doing  business  in  Norfolk  har- 
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VIADUCT  CROSSING  FIVE  TRACKS  OF  STEAM  RAILROAD 


it  is  200  ft.  long,  and  weighs  over  200  tons.  The  handling 
of  the  draw  allows  an  opening  of  60  ft.  in  the  clear  on  each 
side  of  the  draw  foundation.  The  channel  at  this  point  is 
25  ft.  deep.  The  draw  proper  is  operated  by  electricity,  a 
50-hp  motor  being  geared  directly  onto  shafting,  which 
connects  with  gears  and  pinions  controlling  the  movement 
of  this  mass  of  iron.  The  time  consumed  in  opening  and 
closing  the  draw  is  about  three  minutes.  The  company 
maintains  bridge  tenders,  who  are  on  duty  night  and  day 
at  this  point,  a  place  of  residence  being  provided  for  them 
by  construction  of  buildings  on  the  bridge  proper. 

A  1, 000,000 circ.mil  submarine  cable  is  laid  on  the  bottom 
stream  to  conduct  current  for  the  operation  of  the  lower 
end  of  the  railroad.  The  private  telephone  system  which  is 
used  for  the  despatching  of  trains,  etc.,  also  crosses  Tan- 


bor,  the  company  is  thus  permitted  to  carry  on  an  inter- 
change of  cars  with  the  various  railroads  and  steamship 
companies. 

At  Newport  News  the  company  uses  the  wharf  of  the 
connecting  electric  railway  line,  cars  of  which  are  run 
directly  to  the  steamer's  side.  At  Old  Point  Comfort  the 
company  uses  the  government  dock;  this  dock  is  main- 
tained by  the  government  and  one-half  of  the  maintenance 
charges  are  collected  from  the  numerous  transportation 
companies  doing  business  at  this  point. 

Eor  the  conduct  of  the  steam-ferry  service  the  Norfolk 
&  Atlantic  Terminal  Company  operates  two  staunch 
ocean-going  steamers.  The  steamer  "Norfolk-on-the- 
Roads"  is  125  ft.  long,  24  ft.  beam  and  lo-ft.  draft,  and  it 
is  one  of  the  ablest  vessels  on  the  Atlantic  Coast,  her 


PAVILION  AT  PINEY  BEACH 


ners  Creek  through  the  agency  of  a  submerged  cable.  A 
third  cable  is  provided  for  the  2000-volt  alternating  circuit. 

The  deep-water  terminal  of  the  Norfolk  &  Atlantic  Ter- 
minal Company  consists  of  a  substantial  pier  running  1200 
ft.  from  the  shore  line,  where  it  connects  with  a  five-sided 
wharf  of  liberal  proportions.  The  construction  of  this 
work  is  substantially  the  same  as  above  mentioned  for  the 
Tanners  Creek  Bridge.  In  the  center  of  the  wharf  is  a 
building  50  ft.  x  150  ft.,  in  one  end  of  which  is  located 
waiting  rooms,  toilets,  wharfmaster's  office  and  package 


triple-expansion  engines  developing  1200  hp.  The  second 
steamer  is  the  "Belle  Horton."  Both  of  these  vessels 
have  been  elaborately  fitted  out  by  the  company,  and  afford 
every  facility  for  the  comfort  of  the  passengers.  Both 
steamers  are  equipped  with  electric  light  plants  and  search- 
lights. The  cafe  and  restaurant  of  these  vessels  is  con- 
ducted on  a  high  plane  and  at  strictly  city  prices.  The 
operation  of  these  two  steamers  requires  a  crew  of  forty- 
two  men;  the  vessels  are  under  steam  twenty-four  hours 
per  day,  and  carry  a  complete  double  crew.    During  the 
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summer  excursion  months  string  bands  are  provided  at 
the  expense  of  the  company  for  the  entertainment  of  its 
patrons  aboard  its  steamers. 

The  Norfolk  &  Atlantic  Terminal  Company  is  also  the 
owner  of  an  elaborate  pavilion  and  sunmicr  theater,  \i  hich 
has  within  the  last  thirty  days  been  completed  and  opened 
to  the  public.    Jt  is  a  two-story  frame  structure  175  ft.  x 


of  excursionists  from  interior  Virginia  and  North  Carolina 
who  seek  a  day  of  pleasure  on  the  sands  of  Chesapeake 
Bay  and  the  Atlantic  Ocean.  An  enterprising  soliciting 
agent  is  constantly  on  the  road  to  meet  incoming  excur- 
sions and  personally  conduct  them  to  "America's  favorite 
resort." 

The  Norfolk  &  Atlantic  Terminal  Companv  is  a  liberal 


BRIDGE  2000  FEET  LONG  CROSSING  TANNERS  CREEK 


400  ft.,  and  is  entirely  open  on  all  sides.  For  the  fall  and 
winter  season  the  ground  floor  will  be  enclosed  in  glass 
and  heated  by  steam.  LTnder  the  roof  of  this  enormous 
structure  are  located  bath  houses,  restaurants,  cafes,  ice 
cream  and  other  refreshment  stands  and  numerous  toilet 
facilities,  two  extensive  ballrooms  and  the  Imperial  Thea- 
ter. The  bath  houses  are  modern  and  up  to  date,  being 
provided  with  hot  and  cold,  fresh  and  salt  water  and 
needle  showers.  A  charge  of  25  cents  is  made  for  bath- 
ing suit,  private  room,  shower  baths,  etc.  The  Imperial 
Theater  has  a  stage  and  all  appliances 
capable  of  presenting  practically  any  pro- 
duction that  goes  over  the  road.  The 
theater  proper  will  seat  2300  persons,  with 
standing  room  space  for  3000  additional 
persons.  Since  Jime  i  vaudeville  and 
other  attractions  of  high  class  have  been 
presented  at  this  theater,  and  most  liberally 
patronized  by  the  general  public. 

The  theatrical  enterprise  is  handled  by  a 
salaried  manager,  the  company  providing 
ticket  sellers,  ticket  takers,  etc.  The  pay- 
ment of  15  cents  entitles  a  person  to  select 
a  seat  in  certain  portions  of  the  house;  an 
additional  fee  of  10  cents  covers  the  selec- 
tion of  a  seat  in  a  more  desirable  location 
and  where  more  elaborate  seating  facilities 
are  provided.  The  restaurants,  cafes,  re- 
freshment stands  and  other  features  are 
leased  by  the  season  for  a  specific  sum, 
thus  assuring  the  company  of  a  stated  in- 
come each  year. 

On  the  beach  has  been  constructed  the 
elaborate  "Piney  Beach  Hotel,"  at  a  cost  of 
$250,000.  This  structure  is  owned  by  the 
Norfolk-Hampton   Roads  Com])any,  the 
real  estate  syndicate  which  controls  3000 
acres  of  land  at  Norfolk-on-the-Roads.  The  grounds  of  the 
"Piney  Beach  Hotel"  immediately  adjoin  the  20  acres 
which  comprise  the  entire  real  estate  holdings  of  the  Nor- 
folk &  Atlantic  Terminal  Company  at  Norfolk-on-the- 
Roads.    This  hotel  is  being  equipped  with  every  facility 
for  the  conduct  of  a  high-class  hotel  business,  and,  no 
doubt,  will  materially  assist  in  the  development  of  the  rail- 
road company's  resort. 

Norfolk  being  on  the  seacoast,  is  the  outlet  for  thousands 


advertiser,  carrying  its  schedule  in  some  fourteen  daily 
papers;  small  local  reading  notices  are  scattered  through 
the  columns  of  the  journals,  calling  the  attention  of  the 
])ublic  to  the  many  attractions  at  Piney  Beach  and  the  de- 
lights of  a  trip  over  the  "great  double-track  historical 
scenic  route."  The  latter  phrase  was  coined  from  the  fact 
that  the  cars  of  the  company  run  alongside  of  elaborate 
breastworks  which  were  erected  by  the  Confederates 
during  the  civil  war.  Several  carloads  of  cannonballs  and 
fragments  of  exploded '  artillery  have  been  unearthed  and 


TYPICAL  STATION  ALONG  LINE  OF  ROUTE 

arranged  in  pyramids  for  the  inspection  of  tourists.  The 
wharf  ])roperty  of  this  company  is  built  on  the  spot  at 
which  was  fought  the  memorable  battle  of  the  "Monitor" 
and  the  "Merrimac."  The  results  from  advertising  have 
been  most  satisfactory. 

The  entire  plant  and  system  of  the  Norfolk  &  Atlantic 
Terminal  Company  was  devised  by  the  J.  L.  LUackwell 
Company,  Incorporated,  of  Baltimore,  the  construction 
being  done  tmder  the  personal  supervision  of  its  chief  en- 
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gineer,  J.  B.  Scott.  The  general  contractors  for  the  entire 
system  were  the  Sanford  &  Brooks  Company,  of  Balti- 
more. To  the  Blackwell  Company,  its  engineer,  Mr.  Scott, 
and  the  Sanford  &  Brooks  Company,  much  credit  is  due 
for  the  successful  manner  in  which  many  difBculties  were 
met  and  surmounted. 

The  officers  of  the  Norfolk  &  Atlantic  Terminal  Com- 
pany are:  D.  Lowenberg,  president;  H.  L.  Lowenberg, 
vice-president  and  general  counsel;  Caldwell  Hardy,  treas- 
urer; Wallington  Hardy,  secretary,  and  L.  D.  Mathcs, 
general  superintendent. 

The  successful  construction  of  the  system  of  this  com- 
pany is  due  to  the  tireless  energy  of  D.  Lowenberg,  the 
company's  president.  This  gentleman,  having  entire  con- 
fidence in  the  future  progress  and  development  of  Norfolk, 
has  secured  the  investment  of  large  sums  of  money  for 
many  important  commercial  enterprises,  and  has  always 
been  in  the  lead  in  any  movement  which  was  for  the  ad- 
vancement of  the  city's  interest.    The  practical  operation 


MAP  SHOWING  ELECTRIC  RAILWAYS  IN  NORFOLK  AND  VICINITY 

of  the  system  has  been  in  charge  of  the  general  superin- 
tendent, L.  D.  Mathes,  who,  though  a  comparatively  young 
man,  has  had  a  long  experience  in  electric  railroading. 
This  has  been  acquired  principally  with  high-speed  and 
freight-carrying  roads  and  in  the  development  of  lines  of 
this  kind  Mr.  Mathes  has  had  marked  success.  On  him 
has  also  devolved  in  large  part  the  labor  of  working  up  the 
traffic  and  advertising  the  route.  In  these  directions  he 
has  also  shown  great  ability,  as  the  attractive  literature 
published  by  the  company  and  the  many  special  features 
introduced  to  incite  interest  in  tourists  testify. 



The  Atlantic  Avenue  loop  of  the  Boston  Elevated  Rail- 
way was  opened  for  service  Aug.  22.  The  loop  forms  a 
portion  of  a  circuit,  which  also  includes  the  main  line  of  the 
elevated  between  Castle  Street  and  Sullivan  Square,  upon 
which  are  located  eleven  stations.  The  time  to  make  the 
circuit  of  the  loop  is  twenty  minutes. 


Street  Cat"  Platforms 


BY  W.  E.  PARTRIDGE 

Since  the  steam  car,  horse  car  and  modern  electric  car 
have  been  all  evolved,  or  developed,  from  the  stage  coach, 
it  is  not  surprising  that  they  have  many  strong  points  of 
resemblance.  In  their  details  there  is  much  that  appears 
identical.  The  street  railway  man,  deceived  by  this  iden- 
tity of  appearance,  is  often  misled,  and  follows  steam  car 
practice  in  his  construction;  the  result  is  usually  an  in- 
crease of  cost,  unnecessary  weight,  and  an  unsuitability  of 
the  construction  to  the  mechanical  requirements.  It  will, 
therefore,  be  of  some  interest  to  follow  the  steps  which 
have  given  such  a  similarity  of  appearance  with  such  wide 
structural  differences. 

The  first  American  steam  cars  (see  Fig.  i)  were  coach 
bodies,  each  set  upon  an  under  frame  of  its  own,  which 


FIG.  I.— EARLY  MOHAWK  &  FIG.  2— EARLY  SOUTH  CARO- 
HUDSON  RAILROAD  COACH  LINA  PASSENGER  CAR 

was  carried  by  four  wheels;  it  was  a  coach  fitted  to  run 
upon  rails.  From  the  single  coach  body  upon  a  frame 
mounted  upon  four  wheels  to  several  bodies  upon  a  single 
frame,  and  to  a  long  body  with  side  seats,  with  wheels 
and  axles  carried  by  jaws  attached  to  the  body  of  the 
vehicle,  were  some  of  the  changes  that  followed  quickly. 
In  fact,  the  changes  and  improvements  took  place  so  rap- 
idly during  the  first  few  years  of  American  railroad  devel- 
opment that  it  is  now  difficult  to  place  them  in  their  proper 
order.  It  must  be  remembered  that  the  first  locomotive 
in  the  country,  Peter  Cooper's  experimental  engine,  made 
its  maiden  run  in  1829.  It  was  a  car  and  engine  combined. 
Yet  within  two  years  we  find  the  coach  body  giving  way 
to  something  more  like  a  modern  car.  Fig.  2  shows  the 
external  form  of  the  cars  used  on  the  South  Carolina  road 
as  early  as  1831.  It  is  a  considerable  remove  from  the 
coach  form.  That  these  cars  were  of  considerable  size, 
and  probably  differed  from  the  coach  in  their  interior 
arrangements,  is  shown  by  an  order  of  the  directors  as 
follows:  "Resolved,  That  in  future  not  over  twenty-five 
passengers  be  allowed  to  go  on  each  car."  Judging  from 
the  appearance  of  the  passengers  in  old  engravings,  it 
would  appear  that  the  seats  were  longitudinal  and  prob- 
ably central. 

It  was  probably  within  a  year  of  this  date  that  Osgood 
Bradley,  of  Worcester,  Mass.,  a  coach  builder,  constructed 
his  first  steam  cars.  The  order  came  from  an  Eastern 
road,  and  when  completed  they  were  hauled  from  Worces- 
ter to  Boston  by  ox  teams.  These  cars  consisted  of  three 
coach  bodies  set  upon  a  single  long  frame.  They  were  a 
distinct  step  in  advance  of  those  on  the  Mohawk  &  Hud- 
son Road.  They  probably  seated  from  thirty-six  to  forty- 
eight  passengers  each. 

Strict  chronological  order  is  not  easily  followed  in  the 
history  of  this  early  work.  The  first  train  in  America  had 
not  completed  its  first  round  trip  before  some  of  the  new 
conditions  of  the  new  method  of  traveling  made  them- 
selves apparent.  Survivors  of  that  trip  told  amusing  sto- 
ries of  how,  by  means  of  fence  rails  wedged  between  the 
carriages,  they  mitigated  those  longitudinal  shocks  which 
threw  them  from  their  seats,  and  which  from  that  day  to 
this  has  been  the  bane  of  steam  railroading. 
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The  second  step  in  car  construction  appears  to  have 
been  taken  by  Ross  Winans,  of  Baltimore.  He  apparently 
saw  the  necessities  of  the  case  at  once.  It  seems  that  his 
first  cars  were  radical  departures  from  the  coach  body 
form.  He  built  a  long  car,  removed  the  steps  from  the 
sides  to  the  ends,  made  end  entrances,  and  introduced  a 
center  aisle  with  cross  seats.  At  the  same  time  he  framed 
the  sides  and  floors  with  sufficient  strength  to  resist  the 
longitudinal  shocks.  He  practically  gave  the  steam  car  its 
modern  form.  From  this  time  forward  the  old-fashioned 
coach  framing  was  pretty  generally  abandoned  among  the 
leading  steam  roads. 

The  first  street  cars,  like  the  first  on  steam  roads,  were 
coaches  having  wheels  fitted  for  use  on  rails.  Stephen- 
son, the  father  of  street  railway  cars,  followed  the  same 
lines  as  the  steam  railway  car  builders,  and  at  one  time 
used  these  coach  bodies  built  together.  Finally  he 
adopted  the  omnibus  body,  lengthening  it,  and  giving  it 
two  entrances.  The  platforms  were  modifications  of  the 
omnibus  steps,  or,  perhaps,  more  correctly,  an  expansion 
of  the  broad  omnibus  step  into  a  landing,  or  platform. 
Views  of  these  early  types  of  street  cars  have  frequently 
been  published,  so  that  their  appearance  is  familiar  to  read- 
ers of  this  paper. 

From  appearance,  one  might  judge  the  platforms  of 
both  classes  of  cars  essentially  the  same.  Both  are  placed 
at  the  ends  of  the  car,  and  usually  have  the  same  form, 
etc.  The  steam  and  street  car  platforms,  however,  have 
little  in  common  beyond  the  fact  that  the  passengers  use 
them  as  landings.  This,  indeed,  was  their  first  use.  They 
adhered  closely  to  the  function  of  their  prototype,  the  om- 
nibus step.    A  complete  and  radical  difiference  in  their 


FIG.  4.— STEAM  CAR  PLATFORM  AND  VESTIBULE  AFTER  A 
COLLISION.    CAR  BUILT  BY  THE  LACONIA  CAR  CO. 

functions,  however,  at  once  became  apparent.  The  steam 
car  platform  is  ])ractically  never  loaded,  three  or  four 
people  at  most  are  all  that  it  is  called  on  to  carry  at  any 
one  time;  but  from  the  first  it  became  necessary  to  give 
it  immense  longitudinal  strength;  in  the  first  trains  they 
acted  as  buffers.  As  the  speed  and  size  of  trains  increased, 
the  need  of  strength  in  this  direction  increased,  until  at  the 
present  time  of  the  platfonu  and  floor  frame,  its  chief  duty 
is  that  of  a  battering  ram.  While  it  carries  the  draft  "rig- 
ging" and  sustains  the  full  draw-bar  strains  in-oduced  by 


heavy  engines,  its  chief  strength  is  to  resist  endwise  shocks. 
These  are  often  of  extreme  severity. 

Fig.  3  shows  how  heavily  the  small  platform  of  an  ordi- 
nary day  coach  is  built.  The  chief  idea  of  the  design  is 
longitudinal  strength.  The  timbers  are  doweled  together, 
the  buffers  are  in  line  with  the  sills,  and  the  whole  arrange- 
ment of  the  frame  shows  this  idea  of  providing  resistance 
in  a  longitudinal  direction.  Incidentally,  there  is,  of  course, 
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PLAN  OF  PLATFORM  AND  FLOOR  FRAME. 
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FIG.  3.— FRAMING  OF  A  MODERN  STEAM  CAR  PLATFORM 

a  great  vertical  strength — much  is  required  to  carry  such 
a  weight. 

When  the  steam  coach  platform  has  been  made  strong 
enough  in  a  vertical  direction  to  carr\-  its  own  weight,  it 
has  an  ample  margin  for  the  support  of  any  load  that  will 
be  placed  on  it  in  actual  service.  Practically  no  more 
than  half  a  dozen  persons  form  the  heaviest  load  ever  car- 
ried by  the  platform  of  a  steam  coach.  It  is  only  in  use 
when  the  car  is  at  rest;  when  in  motion  it  is  rarely  occu- 
pied by  more  than  two  persons,  and  railroad  regulations, 
as  evidenced  by  the  well-known  notice,  "passengers  are 
not  allowed  to  stand  on  the  platform,"  do  not  contemplate 
even  this  light  weight. 

That  the  steam  car  platform  should  be  made  of  enor- 
mous strength  is  a  railway  axiom  which  is  well  illus'^rated 
by  Fig.  4,  and  which  shows  the  end  of  a  car  built  bv  the 
Laconia  Car  Company  as  it  appeared  after  an  accident. 
A  freight  and  a  passenger  train  came  into  collision  in  a 
fog;  the  passenger  train  was  making  about  40  miles  per 
hour,  the  freight  was  going  at  least  35  miles,  and  the 
speed  of  striking  was,  therefore,  at  least  75  miles  per  hour, 
possibly  a  little  more,  because  the  engineers,  behind  time, 
were  trying  to  make  a  meeting  point.  Roth  locomotives 
were  reduced  to  scrap,  ten  of  the  freight  cars  next  the  en- 
gine were  reduced  to  kindlings.    The  car  illustrated  was 
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next  to  the  passenger  engine.  The  tender  of  this  engine 
was  forced  upward  l)y  the  blow,  doing  the  damage  shown. 
No  one  was  injured  in  the  passenger  train,  though  the 
passengers  were  badly  shaken  up. 

The  car  was  sent  to  the  shops  of  the  Laconia  Car  Com- 
pany for  repairs,  where  the  photograph  was  taken.  The 
vestibule  was  the  only  portion  injured,  and  an  officer  of 
the  car  company  stated  to  the  writer  that  the  cost  of  put- 
ting the  car  in  shape  for  service  after  the  accident  did  not 


arrested  in  a  downward  direction.  In  the  horse  car  this, 
of  course,  brought  a  severe  strain  upon  the  platform  tim- 
bers, as  well  as  on  their  fastenings.  As  there  are  only  a 
few  light  timbers  in  the  horse  car  floor,  the  difficulty  of 
finding  a  secure  anchorage  is  aggravated.  That  a  loss  of 
platforms  was  not  a  more  common  accident  appears  to 
have  been  the  result  of  exceedingly  good  workmanship 
on  the  part  of  the  early  builders.  - 

Modern  electric  cars  are  built  to  carry  a  large  platform 
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FIG.  5.— THE  FLOOR  FRAME  OF  A  FOUR-WHEEL  ELECTRIC  CAR— A  COMMON  FORM  OF  CONSTRUCTION 


exceed  $ioo.  A  less  massive  construction  of  platform 
and  end  of  the  car  would  certainly  have  entailed  a  neavy 
loss  of  life. 

In  designing  the  horse  car  platform  the  first  idea  was  the 
same  as  in  designing  that  of  the  steam  coach.  An  en- 
larged step,  or  landing,  had  to  be  made,  in  order  to  give 
an  easy  entrance  to  the  body  of  the  car,  but  a  difYerence  in 
use  or  function  at  once  became  apparent.  It  became  not 
only  convenient,  but  necessary,  to  carry  passengers  on  the 
horse  car  platform.  In  this  we  at  once  see  the  radical  dif- 
ference between  the  two  types.  In  a  word,  one  type  is  a 
battering  ram,  the  other  a  load  carrier. 

The  horse  car  platform  not  only  had  a  load  to  carry,  but 
had  to  support  it  under  very  unfavorable  conditions  of 


FIG.  6.~THE  PLATFORM  TIMBERS 

leverage.  It  had  to  be  carried  l)y  one  edge,  at  a  consid- 
erable distance  from  the  point  of  support,  the  wheel.  The 
weight  was  carried  at  the  outer  end  of  a  long  lever.  Both 
horse  and  electric  cars  are  alike  in  this  difficulty;  in  fact, 
the  electric  car  suffers  more  than  the  horse  car  on  account 
of  the  higher  speed,  greater  size  and  larger  loads. 

The  difficulty  of  supporting  the  platform  is  increased  by 
several  conditions.  The  end  of  the  street  car  platform  is 
subject  to  violent  vertical  motions,  which  may  be  suddenly 


load,  consisting  sometimes  of  twenty  to  thirty  persons, 
or  a  weight  of,  say  4500  lbs.  To  accommodate  this  num- 
ber in  the  old  horse  car  days,  not  only  the  platform,  but 
both  steps  would  have  been  loaded,  and  one  person  would 
probably  have  been  found  perched  upon  the  pull-iron.  The 
total  number,  however,  would  not  have  been  more  than 
eighteen  or  twenty.  The  mechanical  task  of  providing 
means  to  carry,  say  3000  lbs.,  on  the  platforms  of  a  vehicle 
whose  total  weight  could  not  exceed  5000  lbs.  will  com- 
mand the  respect  of  the  mechanical  engineer. 

While  heavy  vertical  loads  had  to  be  carried,  the  horse 
car  had  no  buffing  strains  to  take  care  of.  The  horse  car 
had  no  longitudinal  strength  beyond  that  required  for  the 
very  slight  shocks  it  received  in  the  street.  When  the  plat- 
form was  strong  enough  to  carry  its  loads,  it  had  all  the 
longitudinal  strength  necessary.    The  power  of  longitudi- 
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FIG.  7.— OUTLINE  OF  A  PLATFORM  TIMBER  OR  KNEE,  SHOW- 
ING THE  MOST  USUAL  FORM 
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FIG.  8.— A  PLATFORM  TIMBER  CUT  OFF  AT  THE  BEARING. 
THE  LOAD  IS  CARRIED  BY  THE  ANGLE  IRON.  THIS 
ENGRAVING  SHOWS  THE  UNAVOIDABLE  CONDITION 
OF  SUPPORT  SOMETIMES  NECESSARY 

nal  resistance  in  both  horse  and  electric  street  cars  is 
measured  by  the  strength  of  the  connections  by  which  the 
platform  timbers  are  fastened  to  the  sills  and  "crossings." 
This  is,  of  course,  very  much  less  than  that  of  the  sills  and 
crossings  themselves.  The  platform  timbers  are  not  usually 
shouldered  against  the  timbers,  so  that  the  bolts  and  stir- 
rups are  the  chief  provision  against  buffing. 

Horse  and  electric  cars  are  designed  in  this  respect 
along  the  same  lines;  their  platforms  are  weight  carriers. 
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Neither  type  is  intended  to  withstand  lengthwise  blows, 
nor  to  have  buffing  to  do  in  the  ordinary  course  of  oper- 
ation. In  the  rare  cases  where  electric  cars  are  run  in 
trains,  the  buffing  is  a  small  matter,  because  there  are  no 
heavy  locomotives  to  be  coupled.  Most  of  the  cars  are 
self-propelled,  so  that  only  emergencies  must  be  provided 
for. 

In  American  practice,  at  least,  we  can  not  discuss  the 
advisability  of  carrying  passengers  on  our  street  and  ele- 
vated car  platforms.  That  has  been  decided  for  the  rail- 
way manager  by  the  public.  The  platforms  must  be 
loaded  when  there  are  crowds  to  be  carried;  the  platform 
must  be  made  safe  to  carry  them.  The  weight  of  these 
loads  will  be  measured  by  the  number  of  persons  that  can 
be  packed  within  the  platform  railings. 

On  the  other  hand,  the  steam  railroad  man  can  keep 
passengers  ofif  from  his  platforms  when  his  cars  are  in 
motion,  but  he  has  to  resist  shocks  in  the  ordinary  course 
of  operation  which  are  like  collisions.  He  must  be  pre- 
pared to  make  his  cars  secure  against  telescoping  when 
they  run  ofif  the  track  or  when  other  trains  run  into  them. 

Since  steam  and  street  car  builders  have  such  diverse 
mechanical  objects  to  attain,  it  is  natural  and  proper  for 
them  to  design  along  radically  dififercnt  lines.  Since,  so 
far  as  the  comfort  and  convenience  of  the  passenger  is 
concerned,  the  platforms  require  to  be  alike,  it  is  quite 
proper  that  their  form  and  appearance  are  very  similar. 
In  the  electric  car  platform  it  is  not  the  actual  load  which 
gives  the  greatest  trouble  to  the  designers.  In  the  four- 
wheel  cars  especially,  the  pitching,  or  galloping,  intensi- 
fies the  strains,  easily  doubling  those  which  the  load  itself 
would  bring  upon  the  platform.  As  speeds  are  increased, 
the  greater  becomes  the  difficulty.  Even  with  the  steady 
motion  of  the  eight-wheel  car  it  is  not  always  easy  to  sus- 
tain the  platform.  The  permanent  loads  are  constantly 
increasing;  controllers  are  much  heavier  than  formerly, 
often  reaching  1200  lbs.  or  1500  lbs.,  while  sand-boxes 


tion,  and  may  be  taken  as  fairly  typical.  The  transverse 
strength  of  the  crossing  C  and  that  of  the  end  sill  B  prac- 
tically measure  the  longitudinal  resistance  of  the  car.  That 


FIG.  10.— TWO  VIEWS  SHOWING  PLATFORM  OF  A  BOSTON  CAR 

and  other  necessary  pieces  of  apparatus  are  added  to  the 
weight  which  has  to  be  carried  at  the  outer  ends  of  the 
platform  timbers. 

In  Fig.  5  we  have  a  bottom  view  of  the  floor  frame  of  a 
four-wheel  electric  car.    It  is  the  standard  Hrili  construc- 


FIG.  9.— STANDARD  PLATFORM  FRAMING  OF  THE  JEWETT  CAR 
CO.    BOTH  STIRRUPS  AND  STRAPS  ARE  COMMON 
FORMS  OF  CONSTRUCTION  FOR  HOLDING 
TIMBERS 

is  the  strength  to  resist  collisions.  The  strength  of  the  end 
sill  is  somewhat  increased  by  the  diagonal  braces,  which 

run  from  its  center  to 
the  side  sills  at  CC,  where 
a  second  crossing  is  placed. 
The  whole  longitudinal 
strength  of  the  structure  is 
inconsiderable,  depending, 
as  it  does,  entirely  on  the 
side  sills.  Compare  this 
with  tlie  platform  of  a 
steam  coach  or  a  Pullman, 
in  which  case  the  structure 
is  its  own  load.  In  spile  of 
the  fact  that  it  is  only'  an 
enlarged  step,  it  can  lesist 
the  impact  of  a  ioo,ooo-lb. 
locomotive  when  coupling. 

The  electric  car  platform 
is   supported  by  platform 
timbers,  often  called  knees, 
of  the  general  shape  shown 
in  Fig.  7.   These  are  canti- 
levers, which  are  hung  near 
tlieir  centers  from  the  end 
sills,  with  their  inner  ends 
resting  against  a  cross  tim- 
ber.   LTsually  there  are  two 
at  the  center  of  the  i)iat- 
form    and    one    on    each    side.     As    the    load    is  dis- 
tributed  along  the  outer  ends  of  these  cantilevers,  the 
whole  of  the  strain,  amounting  usually  to  twice  the  load, 
is  taken  liy  the  end  sill  and  end  of  the  car.    When  the 
inboard  and  oullxiard  ends  of  the  cantilever  are  enu  d,  the 
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FIG.  II.— PLAN  AND  CROSS  SECTION  OF  PLATFORM  OF  25-FT.  BOX  CAR  ILLUSTRATED  IN  FIG.  10 
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upward  thrust  against  the  crossing  is  equal  to  that  of  the 
load.  This  arrangement  is  comparatively  favorable,  but, 
unfortunately,  this  condition  of  things  can  not  always  be 
obtained.  The  outer  arm  is  often  prolonged,  and  the  inner 
arm  shortened  until  the  strain  on  the  end  sill  may  be  three, 
or  even  four,  times  the  load,  while  the  crossing  gets  an 
upward  thrust  of  from  one  and  a  half  to  three  times  as 
much.  The  tie-rods  on  each  side  of  the  door,  the  door- 
posts and  the  whole  end  frame  of  the  car  are  called  into 
service  in  sustaining  the  strains  of  the  platform  load.  Fig. 
8  shows  a  platform  timber  cut  oft  at  the  bearing.  The 
load  is  carried  by  the  angle-iron,  and  the  cut  shows  the  un- 
favorable conditions  of  support  sometimes  necessary. 

It  is  the  fact  that  the  leverage  is  in  favor  of  the  load 
against  the  framing  that  makes  heavy  controllers,  sand- 
boxes and  the  like,  so  objectionable,  placed,  as  they  are, 
on  the  outer  ends  of  the  platform  timbers.  A  1200-lb. 
controller  in  its  usual  position  may  bring  a  standing  load 
of  4800  lbs.  on  the  end  framing  of  a  car.  It  would  do  even 
more  than  this  when  the  inner  ends  of  the  timbers  were 
unusually  short,  as  is  often  the  case.  When  in  motion  on 
a  rough  track,  sudden  changes  in  the  movement  of  the 
body  may  easily  double  this. 

The  first  method  of  holding  up  the  timber  was  to  use  a 
single  bolt;  this  went  through  the  end  sill  and  the  plat- 
form timber.  It  was  amply  strong,  but  the  hole  in  the 
timber  was  so  large  as  to  reduce  the  strength  by  about 
one-half.  Breakages  were  common.  This  form  of  con- 
struction was  given  up  for  the  double  bolts,  now  almost 
universally  in  use.  They  support  a  stirrup  and  leave  the 
timber  untouched,  but  have  the  disadvantage  of  weaken- 
ing the  end  sill.  In  spite  of  excessive  loading,  failures  of 
platforms  by  actually  breaking  down  have  been  somewhat 
rare  since  the  adoption  of  the  present  method  of  holding 
up  the  timbers. 

In  the  engraving  showing  the  standard  platform  cf  the 
Jewett  Car  Company  (Fig.  9)  it  will  be  noticed  that  the 
platform  timbers  have  a  shoulder  which  bears  against  the 
end  sill,  as  well  as  one  against  the  "crossing."  As  there 
are  two  center  sills  by  which  the  end  sill  is  supjiorted 


Street  Ky.J.iiMUiil 

LONGITUDINAL  SECTION  OF  PLATFORM  SHOWN  IN  FIG.  11 

longitudinally,  no  harm  can  come  from  this  construction. 
When,  however,  the  floor  frame  has  only  the  side  sills,  this 
method  of  framing  would  not  be  altogether  desirable.  The 
endwise  resistance  of  the  end  of  a  car  framed  without 
center  sills  is  small,  and  it  is  considered  better  practice  to 
allow  the  platform  to  be  forced  ofif  in  case  of  accident  than 
to  sacrifice  the  end  sill,  as  would  be  the  case  if  the  platform 
were  too  strongly  secured.  The  construction  shown  seems 


FIG.  12.— THE  ACCELERATOR  TYPE  OF 
DOOR  AND  PLATFORM  AS  BUILT  BY 
THE  BROWNELL  CAR  COMPANY 


to  be  well  adapted  for  elevated  railway  cars,  since  it  com- 
bines strength  longitudinally  with  load-carrying  capacity. 
The  elevated  service  subjects  the  cars  used  in  it  to  many  of 
the  shocks  and  dangers  of  steam  railway  work. 

Platforms  for  electric  street  cars  are  usually  dropped 
7  ins.  to  9  ins.  be- 
low the  level  of 
the  car  floor.  The 
reason  for  this  is 
found  in  the  large 
motors  and  large 
driving  wheels 
which  make  it 
necessary  to  carry 
the  car  body  much 
higher  than  that 
of  the  old  horse 
car.  It  is  desira- 
ble on  the  score  of 
safety  to  have  the 
passenger  reach 
the  car  and  obtain 
footing  with  a  sin- 
gle step.  This  step 
should,  for  the 
sake  of  children, 
women  and  the  in- 
firm, be  as  low  as 
possible.  By  drop- 
ping the  platform 
below  the  floor 
we,  in  efifect,  bring 
the  floor  down 
within    an  easy 

step  of  the  head  of  the  rail ;  the  platform  becomes  a  landing, 
and  the  interior  of  the  car  is  reached  by  two  steps,  although 
only  one  is  needed  to  obtain  a  secure  footing  on  the  car. 
The  passenger  gets  safely  on  to  the  platform  and  the  car 
can  start  as  soon  as  he  has  mounted  the  first  step.  The 
construction  of  this  platform  is  of  the  simplest  character. 
There  are  four  horizontal  timbers,  or  platform  knees.  On 
the  forward  or  outside  ends  of  these  there  is  a  broad  tim- 
ber or  crown  piece,  which,  in  old  horse-car  days,  corre- 
sponded to  the  platform  end  sill  or  buffer  beam  of  the 
steam  roads.  With  the  changed  conditions  belonging  to 
electric  traction,  the  construction  has  somewhat  changed. 
The  cars  are  now  higher,  and  with  the  increase  of  speed 
there  are  more  collisions  with  the  wagons  and  trucks  on 
the  street.  To  protect  the  dasher,  the  platform  is  now 
carried  from  10  ins.  to  14  ins.  beyond  the  dasher  and  the 
ends  of  the  projecting  timbers  covered  with  an  iron  buffer 
plate.  This  appears  to  be,  on  the  whole,  the  most  sensible 
arrangement.  The  projection  of  the  buffer  beyond  the 
dasher  keeps  the  hubs  of  vehicles  from  injuring  it.  Occa- 
sionally the  crown  piece,  or  platform  end  sill,  is  carried 
out  beyond  the  dasher;  other  constructors  leave  the  tim- 
bers open.  The  platform  floor  is  about  4  ft.  6  ins.  from  the 
car  body  to  the  dasher;  a  greater  length  than  this  produces 
too  much  over-hang,  and  less  does  not  provide  sufficient 
space.  For  these  reasons  most  electric  cars  of  the  present 
date  will  be  found  to  have  platforms  of  alxnit  these  dimen- 
sions. 

If  controllers  could  be  placed  elsewhere  than  on  the 
platform,  a  considerable  gain  in  space  could  be  made,  and 
a  great  strain  taken  from  the  timbers. 

Usually  there  are  openings  on  each  side  which  are 
reached  by  a  single  stc]i.  The  riser  is  from  12  ins.  to  14 
ins.  The  dasher  rail  is  connnonly  covered  so  as  to  present 
a  smooth  surface.    At  each  end  of  the  dasher  there  are 


256 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  io. 


platform  hood  supports.  Nominally  they  are  to  prevent 
the  hood  from  sagging;  practically  they  are  an  ef¥ective 
form  of  grab  handle.  If  the  hood  should  sag  more  rapidly 
than  the  platform  they  would  no  doubt  arrest  it  and  give 
support.  Usually  the  platform  goes  down  more  rapidly 
than  the  hood,  and  the  latter  of  course  has  to  look  out  for 
itself.  Many  builders,  with  a  view  to  this,  make  a  slip- 
joint  between  the  bracket  and  the  rod,  to  prevent  the  plat- 
form from  carrying  the  hood  down  when  springing  under 
heavy  loads. 

The  strength  of  a  platform  to  resist  blows  coming  upon 
its  front  end,  or  crown  piece,  deserves  careful  attention. 
Too  great  strength  is  far  from  desirable.  Nothing  is 
gained  by  making  the  platform  as  strong  as  the  end  of 
the  car;  on  the  contrary,  there  is  such  a  thing  as  having 
too  strong  an  attachment  between  platform  and  body.  It 
is  much  better  in  the  case  of  a  heavy  blow  to  have  the  plat- 
form driven  ofif  or  under  the  car  than  to  have,  as  some- 
times happens,  the  whole  end  sill  broken  out  and  torn 
away,  not  only  from  the  side  sill,  but  from  the  door  posts 


FIG.  14.— A   FRENCH   CAR  WITH  EN- 
TRANCE AT  THE  REAR  CORNER 


and  end  panels  as  well.  Such  an  accident  is  costly  to  re- 
pair. Unfortunately  they  have  been  too  frequent  in  the 
past  for  economy.  In  such  cases  the  platform  takes  no 
harm  whatever.  The  wiser  course  is  to  make  the  attach- 
ment of  the  platform  of  less  strength,  not  butting  the  tim- 
ber against  the  sills  or  crossing.  This  would  allow  the 
platform  to  break  away,  or  be  destroyed  without  injuring 
the  body. 

It  is  a  safe  rule,  w'hen  building  hoods,  vestibules,  or 
bodies,  to  make  the  design  so  light  that  in  case  of  accident 
these  members  will  yield  without  injuring  the  body  of  the 
car,  or  causing  expensive  repairs.  It  hardly  pays  to  make 
them  so  strong  that  nothing  but  a  collision  at  high  speed 
will  injure  them.  Such  a  construction  is  possible,  but  it 
is  too  heavy  and  too  costly  to  be  good  practice. 

Builders  often  attempt  to  make  hood  platforms  and  vesti- 
bules so  strong  that  they  can  resist  any  shocks  that  may 
come  to  them,  but  the  construction  is  so  expensive  it  is 
questionable  whether  it  will  pay  interest  on  the  investment. 
Generally  an  inspection  of  repair-shop  accounts  will  show 
that  it  is  best  to  make  a  sacrifice  of  the  unimportant  mem- 
bers. 

The  mechanic  in  any  line  who  has  repairs  to  attend  to  is 
constantly  tempted  to  increase  the  strength  of  the  parts 


most  frequently  breaking.  He  desires  to  reduce  the  trouble 
and  expense  of  his  repairs.  This  increase  of  strength 
may  be  easily  carried  too  far,  as  in  the  case  of  hoods  and 
])latforms.  An  easily  repaired  member,  like  a  hood,  in 
breaking  saves  other  parts  of  the  car  which  are  more 
costly  to  repair.  It  is  welf  to  remember  that  a  "breaking 
piece"  is  often  good  economy,  saving  something  more 
costly. 

In  Fig.  10  we  have  two  views  of  the  platform  used  on 
the  surface  cars  in  Boston.  In  many  respects  it  is  typical. 
The  brake  handle  is  set  outside  the  dasher,  as  is  the  handle 
controlling  the  scrapers.  There  is  nothing  to  obstruct 
the  floor  space  or  be  in  the  way  of  the  passenger  save  the 
controller  and  the  gates,  the  latter  folding  flat  against  the 
body  of  the  car.  The  whole  arrangement  is  practically 
the  same  as  that  of  the  old-fashioned  horse  car,  except  for 
the  buffer.  This  is  a  casting  bolted  upon  the  front  side 
of  the  crown  piece  or  end  sill  of  the  platform.  The  second 
view  shows  the  other  side  of  the  same  platform,  and  gives 
the  arrangement  of  the  brake  spindle,  etc.     In  both  of 


FIG.  17.— A  FRENCH  CAR  WITH  STEPS 
AT  THE  SIDE  CORNER  OF  PLATFORM 

these  engravings  a  sort  of  cow-catcher,  or  fender,  with 
radiating  bars,  will  be  seen.  The  real  usefulness  of  this 
appears  to  be  in  carrying  the  horizontal  fender  which,  in 
the  first  view,  is  shown  projecting  in  front  of  the  platform 
and  in  the  second  is  pushed  back  out  of  the  way  under  the 
platform. 

The  construction  of  this  platform,  simple  as  it  seems  to 
be,  is  not  so  in  reality.  This  will  be  seen  from  the  dia- 
grams in  Fig.  II,  which  show  plans,  elevation  and  side 
views  of  the  platform.  While  in  external  appearance  this 
platform  is  practically  standard,  the  framing  is  not  of  the 
usual  pattern.  The  platform  is  covered  by  the  outside 
timbers  shown,  those  in  the  center  not  going  back  of  the 
end  sill  and  acting  as  draft  timbers  without  carrying 
weight.  As  the  platform  is  quite  short,  only  3  ft.  11^  ins., 
the  deep  timbers  at  the  edge  are  ample  for  the  work.  They 
are  often  strengthened  by  steel  plates  or  angles. 

It  is  a  question  whether  the  brake-shaft  should  be  inside 
or  outside  the  dasher.  Outside  it  gives  more  room  for  the 
passenger  and  inside  it  is  out  of  the  way  of  hubs  of  the 
vehicles,  and  so  has  greater  protection.  The  projection 
of  the  fender  and  the  buffer  iron  are  so  great  that  the  out- 
side position  is  generally  considered  best. 

The  absence  of  hood  supports  brings  up  the  question 


FIG.  16.— A  FRENCH  CAR  WITH  STEPS 
AT  THE  END  CORNER  OF  PLATFORM 
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of  their  value.  Probal)ly  this  can  be  settled  by  a  consider- 
ation of  tlieir  usefulness  as  grab-handles.  The  hood  can, 
of  course,  take  care  of  itself,  but  the  value  of  the  hood  sup- 
port to  the  passenger  standing  near  the  step  is  undoubted, 
and  on  the  score  of  safety  is  well  worth  what  it  costs.  On 
account  of  the  spring  of  the  platform  there  should  always 
be  a  slip  joint  at  the  top  to  prevent 
its  ever  acting  as  a  platform  support. 

An  important  modification  of  the 
simple  open  platform  is  often  made 
when  local  conditions  permit,  by  re- 
moving one  of  the  steps  and  carrying 
the  rail  and  dasher  round  to  the  body 
of  the  car.  This  closes  one  side  of  the 
platform  and  increases  the  standing 
room  materially.  Fig.  12  shows  this 
type  of  platform  as  built  by  the 
Brownell  Car  Company,  of  St.  Louis. 
In  this  case  the  advantage  of  the  ar- 
rangement is  still  further  increased  by 
placing  the  door  at  one  side  of  the  cen- 
ter near  the  step.  The  usefulness  of 
the  Brownell  accelerator  is  undoubted. 
Yet  few  improvements  in  car  con- 
struction have  ever  had  more  wordy 
opposition.  The  curious  feature  in 
regard  to  it  is  that  the  idea  has  taken 
a  strong  hold  upon  street  railway 
men.  Its  influence  can  be  seen  in  the 
arrangement   of  the   car  platforms 

on  many  of  the  largest  lines  in  the  country.  The  whole 
arrangement  is  not  employed,  but,  as  shown  in  Fig.  13, 
which  is  of  another  make  of  car,  the  door  is  brought  as 


pacity.  The  passengers  on  that  side  are  out  of  the  way 
of  those  entering  and  leaving,  and  are  more  comfortable 
than  they  would  be  if  they  had  to  make  way  for  those 
passing.  The  area  of  the  step  is  practically  added  to  that 
of  the  platform  floor.  By  closing  one  side  of  the  car  in  this 
wav  there  can  be  no  accidents  from  getting  off  or  on  the 


FIG.  18.— PLATFORM  OF  A  PARLOR  CAR 
WITH  ICE  BOX  ALSO  USED  AS  A  SEAT 


FIG.  IQ— CABLE  CAR  WITH  A  SEAT  EACH 
SIDE  OF  THE  GRIPMAN  ON  THE  PLATFORM 


wrong  side. 


FIG,  13.— SIMPLE   PLATFORM  WITH  THE  ACCELERATOR 
ARRANGEMENT  OF  DOOR,  PLATFORM  AND  STEPS 

near  the  step  as  possible,  and  often  this  is  comljined  with  a 
platform,  closed  on  one  side. 

On  many  lines  where  the  cars  run  on  loops,  as  in  Cleve- 
land, Ohio,  the  left-hand  side  of  both  front  and  rear  plat- 
forms is  closed.  This  gives  an  entrance  to  the  car,  both 
front  and  in  the  rear,  but  only  on  the  right-hand  side.  The 
closing  of  one  side  of  a  platform  greatly  increases  its  ca- 


The  manager  is  always  certain  that  the  en- 
trances are  right  as  regards  the  other  track. 

There  are  two  modifications  of  this  idea,  one  of  them  is 

the  closing  of  diago- 
nally opposite  open- 
ings, so  that  the  car 
may  run  in  either  di- 
rection, the  other  pro- 
vides no  forward  en- 
trance at  all,  and  the 
rear  platform  is  closed 
on  one  side.  Both  of 
these  ideas  presuppose 
that  the  rear  entrance 
only  can  be  used. 
Where  crowds  have  to 
be  handled  at  terminals 
both  platforms  should 
be  used,  or  the  cars  will 
be  greatly  delayed.  One 
entrance  to  a  platform 
is  about  as  good  as 
two.  because  in  the  lat- 
ter case  two  opposing 
streams  meet  and  are 
delayed  in  entering  the 
door. 

With  large  cars  the 
necessity  for  two  en- 
trances is  strongly  felt. 
They  may  be  said  to 
be  absolutely  necessary 
not  only  for  convenience  Imt  for  conmiercial  reasons. 
With  but  one  entrance,  loading  at  parks  and  terminals 
becomes  so  slow  that  an  increase  of  rolling  stock  is  forced 
ii])on  the  managers. 

In  passing  from  the  simple  standard  i)latfornis  com- 
])1exitv  and  diversity  becomes  so  great  that  a  rational  clas- 
sification seems  out  of  the  question.    Roughly,  they  may 


FIG.  15.— CONEY  ISLAND  &  BROOKLYN 
PARLOR  CAR,  STEPS  AT  THE  CORNER 
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be  divided  into  the  long  and  tlie  short.  Even  then  there 
is  another  great  class,  neither  long  nor  short,  which  has 
nian\  interesting  features,  but  the  following  types  may  be 
considered  to  be  representative.  Many  of  these  have  been 
largelv  the  results  of  varying  conditions,  but  there  have 
been  manv  departures  from  standard  types,  resulting  solely 
from  the  whims  of  managers  or  directors.  In  some  cases 
the  municipal  rules  and  regulations  have  something  to  do 
with  it. 

The  French  car  on  the  Versailles  line  has  a  very  long 
platform  (Fig.  14),  with  the  gate  situated  at  the  corner. 
Tht  entrance  is  bv  two  steps.  In  this  case  there  is  not 
only  ample  room  on  the  car,  hut  ample  time  to  load  and 
r.nload  iiassengers.    Under  the  circumstances  the  location 


One  of  the  early  uses  of  the  platform  for  carrying,  a  reg- 
ular seat  was  found  in  the  old  cable  grip  cars,  as  well  as 
the  open  cable  cars.  One  of  these  is  shown  in  Fig.  19. 
On  each  side  of  the  gripman's  box  a  seat  was  placed,  thus 
utilizing  a  portion  of  the  platform. 

Fig.  20  shows  a  still  more  peculiar  arrangement,  which 
was  used  on  one  of  the  early  electric  cars.  Here  the  pas- 
sengers at  the  forward  end  were  almost  completely  en- 
closed, while  a  considerable  space  was  nicely  utilized. 
This  type  of  car,  we  think,  was  built  by  the  Brills  for  Cleve- 
land some  years  ago.  Foreigners  naturally  manage  such 
things  in  a  somewhat  dififerent  manner,  as  may  be  seen 
from  Fig.  21,  where,  on  the  very  long  platform,  there  are 
two  scats.    This  car  was  built  by  Jackson  &  Sharp  for  a 


FIG.  20.— ELECTRIC  CAR  WITH  A  VESTIBULE 

NEARLY  ENCLOSED  AND  A  SEAT  ON 
er.       C^^^THE  PLATFORM 


FIG.  21.— A  DOUBLE-DECK  FRENCH  CAR 
HAVING   A   VERY   LONG  PLATFORM 
CARRYING  TWO  SEATS  UPON  IT 


FIG. 


22.— PLATFORM  SEAT  ON  A  HIGH- 
SPEED ELECTRIC  CAR 


is  just  what  would  be  expected.  Confronted  with  similar 
conditions,  we  find  a  Yankee  doing  precisely  the  same 
thing.  When  he  builds  a  parlor  car  the  passengers  have 
ample  time,  there  is  to  be  no  crowding,  and  we  find  that 
the  steps  are  placed  at  the  platform  corner,  as  mav  be  seen 
in  Fig.  15,  which  shows  a  parlor  car  built  by  the  Brills 
for  the  Coney  Island  &  Brooklvn  road. 

P"igs.  16  and  17  show  two  French  cars  of  difTerent  de- 
sign, but  in  both  of  them  the  entrance  to  the  platform  is 
at  one  corner.  There  is,  of  course,  a  certain  advantage 
in  such  a  location  when  a  vehicle  comes  to  a  full  stop 
whenever  a  passenger  enters  or  leaves  ;  like  a  rear  entrancCj 
it  is  convenient  for  both  sides  of  the  street.  In  Fig.  17 
the  steps  are  almost  at  the  platform  end. 

The  long  platform  introduces  another  set  of  conditions. 
If  there  is  so  much  space  outside  the  end  of  the  car,  why 
not  make  it  available  for  the  comfort  and  pleasure  of  the 
passenger?  In  the  parlor  car  just  mentioned,  as  well  as 
in  others  of  the  same  class  (see  Fig.  18),  the  long  platform 
at  one  end  is  fitted  with  an  ice  chest,  which  is  also  used 
for  a  seat.  The  seat  idea  for  platforms  has  taken  many 
forms,  and  has  been  developed  so  that  in  some  cases  the 
platform  is  no  longer  to  be  recognized. 


French  railway  in  Paris.  These  long  platforms  have  their 
entrances  practically  at  one  corner. 

High-speed  electric  cars  are  now  and  then  fatted  up  in 
the  same  way,  and  in  such  weather  as  has  prevailed  during 
the  summer  of  1901  these  platform  seats  have  been  at  a 
])remium  (see  Fig.  22).  The  front  end  of  a  high-speed 
electric  car  is  shown  fitted  up  with  a  seat  on  the  left-hand 
side  of  the  door.  This  was  very  conveniently  done,  since 
the  door  was  placed  at  one  side  of  the  center,  and  the  en- 
trance to  the  platform  was  from  one  side  only.  In  such 
weather  as  that  which  has  prevailed  during  the  present 
season  such  seats  are  eagerly  sought  for. 



The  Fond  du  Lac  Street  Railway  &  Light  Company,  of 
Fond  du  Lac,  Wis.,  has  issued  a  vest  pocket  book  of  rules 
for  the  use  of  its  employees.  The  book  is  neatly  bound, 
and  contains  complete  instructions  in  regard  to  operating 
cars,  rules  of  deportment  governing  conductors  and  motor- 
men  and  also  directions  of  what  to  do  in  case  of  an  acci- 
dent. Each  motorman  and  conductor  will  be  supplied 
with  one  of  these  books  for  ready  reference. 
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Train  Movement  Sigfnallingf   on  the  Boston  Elevated 

Railway 

BY  HOWARD  S.  KNOWLTON 

The  rapid  transit  problems  in  Boston  are  of  peculiar 
interest  and  individuality.  The  complicated  geography  of 
the  city,  its  distorted  network  of  narrow,  crooked  streets 
and  concentration  of  business  interests  in  a  peninsula 
scarcely  4  miles  in  length  of  boundary,  are  serious  ob- 
stacles to  high-speed  car  movement.  Congestion  on  sur- 
face tracks  reigns  supreme  in  the  heart  of  the  business  dis- 
trict during  morning  and  evening  rush  hours,  and  the  full 
benefit  of  the  magnificent  street  car  system  is  seldom  ob- 
tained at  any  time  of  day  east  of  Copley  Square  in  the  Back 
Bay,  north  of  Dover  Street,  South  End,  or  south  of  Thomp- 
son Square,  Charlestown. 

In  New  York,  Chicago  and  Brooklyn  the  elevated  roads 
are  practically  independent  of  the  competing  surface  lines 
beneath.  In  Boston,  surface  and  elevated  systems  work 
together  under  one  controlling  directorate,  the  Boston 
Elevated  Railway  Company.  Interests  are  merged  in  one, 
through  the  lease  of  the  West  End  Street  Railway  Com- 
pany to  the  elevated. 

Fig.  I  shows  an  outline  sketch  of  the  elevated  division, 
with  block  signals,  in  diagram  form.  The  relation  of  these 
to  train  movements  will  be  considered  herein. 

The  main  line,  so  called,  between  Sullivan  Square, 
Charlestown,  and  Dudley  Street,  Roxbury,  via  the  Tre- 
mont  Street  Subway,  was  opened  for  trafhc  at  5:30  a.  m. 
Monday,  June  10,  igoi.  The  Atlantic  Avenue  Loop  will 
begin  business  by  Sept.  i  if  possible.  An  extension  to 
Townsend  Street,  south  of  Dudley  Street,  toward  Forest 
Hills  is  already  designed  and  soon  to  be  constructed. 
When  completed,  train  movements  may  take  place  over  the 
following  twenty  routes: 

Table  I. 


B.  E.  Ry.  Co.,  Elevated  Division. — Routes  of  Trains 


Markers 

No. 

From 

To 

Vii 

Miles 

Right 

Left 

1001 

Sullivan  Sq. 

Dudley  St. 

Subway  S. 

Green 

White 

.5  199 

1002 

Dudley  St. 

Sullivan  Sq. 

N. 

Red 

4.877 

lOOiA 

Tovvn^^end  St. 

N. 

5.740 

1003 

Sullivan  Sq. 

Dudley  St. 

Atlantic  S. 

Green 

Red 

5.7.35 

1004 

_  Du.lley  St. 

Sullivan  Sq. 

N. 

Red 

5.4 

10' Ha 

Townsend  St. 

N. 

(i.-i63 

1005 

Sullivan  Sq. 

Sub.  S.,  All  N. 

Green 

r.3i 

1006 

Dudley  St. 

Dudley  St. 

Atl.  N.,  Sub.  S. 

G  reen 

7..S97 

1006a 

Townsend  St. 

8  26 

1007 

Sullivan  Sq. 

Sullivan  Sq. 

"    S,  N. 

Red 

Yellow 

7.:il4 

101)8 

Dudley  St. 

Dudley  St. 

Sub.  N.,  AtK^S. 

Gieen 

7.396 

1008a 

To'A  nsend  St. 

8.2.59 

1009 

Nortli  Station 

North  Station 

"    S.,  N. 

Wh-le 

Green 

4.108 

1010 

Atl  S..  Sub.  N. 

" 

Yellow 

4.098 

1011 

Sullivan  Sq. 

Townsend  St. 

Subwa\'  S. 

Yel  low 

White 

5.88 

\m 

Dudley  St. 

Atl.  N.,  Sub.  S. 

Green 

8,078 

101  Sa 

To^vnsend  St. 

8.941 

1013 

Sullivan  Sq. 

Atlantic  S. 

Red 

6  416 

1014 

Dudley  St. 

Sub.^N.,  Atl.  S. 

Yellow 

8,077 

1014a 

Town>end  St. 

8.94 

t'p. 

Special  Train  Movements 

While 

White 

Trafhc  in  Boston  is  largely  radial.  The  daily  suburban 
movement  pours  a  stream  of  nearly  half  a  million  souls 
into  the  congested  district  enclosed  by  the  subway  and 
Atlantic  Avenue  Loop.  The  morning  rush  is  more  dis- 
tributed, the  evening  peak  load  being  far  in  excess,  at  its 
maximum.  The  elevated  proper  is  chiefly  concerned  with 
this  mighty  ebb  and  flow,  its  through  trafific  being  of  rela- 
tively less  importance.  None  the  less,  the  running  time 
between  Roxbury  and  Charlestown  has  been  more  than 
cut  in  two  since  trains  began  to  operate,  twenty-two 
minutes  being  an  easy  elevated  schedule,  as  against  often 
forty-five  minutes  or  fifty  minutes  on  the  surface,  or  a 
schedule  speed  of  13.3  miles  per  hour  against  about  7  miles. 
Practice  trains  frequently  made  the  run  in  less  than  nine- 
teen minutes,  while  an  express  special,  with  a  clear  track. 
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might  easily  cover  the  northbound  route,  1002,  in  sixteen 
minutes,  if  station  stops  were  omited.  The  conditions  of 
alignment  and  grade,  however,  are  so  severe  that  reason- 
able care  of  equipment  and  passengers'  comfort  demand 
at  present  a  slower  through  schedule  than  the  trains  might 
be  forced  to  give.  The  subway  approaches  are  each  5  per 
cent  grades  several  hundred  feet  long,  and  curves  of  90-ft. 
radius  are  frequent  in  the  interior.  The  longest  stretch  of 
tangent  track  on  the  system  is  less  than  .28  mile. 

The  fundamental  operating  problem  of  the  elevated  di- 


FIG.  1.— BOSTON  ELEVATED  RAILWAY  BLOCK  SIGNALS 


vision  is  to  provide  rapid  transit  from  the  business  center 
to  terminals  at  Sullivan  Square,  Dudley  Street  and  Town- 
send  Street.  Similarly,  the  projected  Cambridge  line  will 
furnish  high-speed  service  to  Harvard  Square.  From 
these  terminals  as  distributing  centers  free  transfers  on  the 
same  platform  level  are  given  to  surface  cars  on  incline 
approaches,  which  enable  the  passenger  to  continue  his 
ride  in  the  same  general  direction  at  relatively  high  speed, 
averaging,  perhaps,  10  miles  per  hour,  through  less  crowd- 
ed thoroughfares  to  the  uttermost  suburban  regions. 
Often  this  second  movement  is  over  a  reserved  right  of 
way  in  the  middle  of  a  boulevard,  permitting  maximum 
speeds  of  over  20  miles  per  hour,  which  is  good  work  for 
surface  cars.  At  all  important  elevated  way  stations  free 
transfers  are  mutually  exchanged  between  the  overhead 
trains  and  street  cars  beneath.  Thus  the  elevated  proper 
constitutes  an  express  trunk  line,  operating  at  speeds  of  30 
miles  to  45  miles  per  hour,  maximum,  while  local  traffic  is 
distributed  and  collected  by  the  lighter  and  slower  trolley 
cars  below. 

In  most  practical  engineering  problems  which  deal  with 
uncertain  factors  the  solution  finally  adopted  is  the  result 
of  a  series  of  judicious  compromises,  in  which  expert  judg- 
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With  the  entire  through  high-speed  traffic  of  the  city 
of  Boston  concentrated  upon  one  double  Hne  of  track,  the 
importance  of  preserving  regular  intervals  in  train  spacing 
can  not  be  overestimated.  The  absence  or  presence  of 
platform  congestion,  outside  of  rush  hours,  is  an  accurate 
index  of  the  train  frequency  and  directly  proportional 
thereto.  To  maintain  such  a  service  of  three-car  trains  two 
minutes  apart,  from  early  morning  to  late  evening,  requires 
an  equipment  of  the  highest  type,  and  a  perfection  in  de- 
tail that  few,  if  any,  steam  roads  can  excel.  With  trains 
weighing  over  90  tons  operating  on  close  headway  at 
speeds  far  in  excess  of  previous  elevated  practice,  every 
possible  safeguard  is  essential.  The  management  of  the 
Boston  Elevated  aimed  to  build  the  best  road  which  money 
could  buy,  and  but  one  trip  over  the  line  is  necessary  to 
show  their  success. 

Next  to  the  air  brake,  the  block  signal  is  the  most 


ment  recognizes  the  proportional  value  of  the  various  ends 
sought  and  harmonizes  the  conflicting  elements  to  a  maxi- 
mum degree  of  commercial  success.  Ihus  Fig.  i  shows  a 
relatively  greater  distance  between  stations  on  the  north 
and  south  ends,  compared  with  the  middle  elevated  loop. 
The  local  result  is  that  sections  like  the  south  end  and  mid- 
dle parts  of  Charlestown  are  not  as  closely  in  touch  with 
the  high-speed  service.  This  local  disadvantage  is  more 
than  of¥set  by  the  saving  of  time  which  fewer  stops  entail 
for  the  vast  suburban  districts  of  Maiden,  Everett,  Med- 
ford  and  Somerville  on  the  north  and  Roxbury  and  Dor- 
chester on  the  South.  Table  IL  shows  the  distances  be- 
tween consecutive  stations.  The  difficulties  which  arose 
in  the  equipment  choice  will  be  apparent  when  the  average 
distance  between  subway  stations  is  compared  with  that  on 
other  sections  of  the  elevated.  Out  of  nine  nms  between 
subway  stations  proper  a  symmetrical  speed-time  diagram 
is  possible  only  between  three,  Boylston  to  Park,  Park  to 
ScoUay,  and  Adams  to  Haymarket.  The  complications 
which  the  subway  curves  introduce  into  the  trajectory  of 
a  Boyer  recorder  pencil  are  without  the  scope  of  this 
article.  In  order  to  insure  uniform  handling  of  trains, 
operating  signs  marked  "series,"  "multiple,"  "coast,"  "ap- 
ply air"  and  "release  air"  have  been  placed  along  the  entire 
line  for  motormen's  use. 

Table  II. 

B.  E.  Ry.  Co.,  Elevated  Division — Distance  Between 
Consecutive  Stations 


Southbound 


Station  Feet 
Sullivan  Sq.  to 

Thompson  Sq   5,604 

City  Sq   1,391 

North  Station   2,911 

Haymarket  Sq   1,029 

ScoIIay  Sq   i,S00 

Park  St   1,580 

Boylston  St   1,080 

Pleasant  St   i,730 

Dover  St   2,507 

Northampton  St   4,182 

Dudley  St   3,936 


City  Sq.  to 

Battery   4,116 

State  St   2,613 

Rowes'  Wharf    998 

South  Station    2,507 

Beach  St   1,486 

Dover  St   3,437 


Beach  St.  to 

Pleasant  St   3,94i 


Pleasant  St.  to 

Beach  St   3,94i 


Northampton  St.  to 

Cedar  St   5,639 

Townsend  St   1,895 


Northbound 


Station  Feet 
Dudley  St.  to 

Northampton  St   3,091 

Dover  St   4,188 

Pleasant  St   2,517 

Boylston  St   1.419 

Park  St   1,335 

Scollay  Sq   i,440 

Adams   Sq   770 

Haymarket  Sq   990 

North  Station    1,072 

City  Sq   2,887 

Thompson  Sq   1,390 

Sullivan  Sq   4,654 


Dover  St.  to 

Beach  St   3,399 

South  Station   1,519 

Rowes'  Wharf    2,517 

State  St   998 

Battery   2,631 

City  Sq   4,121 


Battery  to 

North  Station    3,163 


North  Station  to 

Battery   3,064 


Townsend  St.  to 

Cedar  St   1,895 

Dudley  St   2,659 


Sullivan      S9UAR  e  Terminal 

MflfN  LINE  MOVCMENT  w>tm  ciEflR  S>&,nAlS. 
NOTE    A  bt<*C^t   L,«E  AEFHESENTS  n  TttBCK. 


FIG.  2 


FIG.  3 


powerful  factor  of  operating  safety  which  the  road  pos- 
sesses. The  installation  is  complete  in  both  interlocking 
and  automatic  features. 

All  signals  are  of  the  semaphore  pattern,  consisting  of 
a  fixed  post  and  movable  arm,  indicating  danger  when 
horizontal,  and  safety  when  inclined  60  degs.  Signals  are 
located  to  the  right  and  above  governed  tracks.  A  block 
is  defined  as  a  section  of  track  lying  between  two  sig- 
nals, one  of  which  permits  train  entrance,  the  other,  exit. 
Red  and  green  lights  indicate  danger  ajid  safety,  re- 
spectively, at  night,  the  arm  movement  bringing  the  proper 
colored  spectacle  glass  before  a  lantern  suspended  behind 
the  signal.  Permissive  blocking  is  not  in  force.  All  trains 
come  to  a  dead  stop  at  a  danger  signal.  The  block  signals 
are  spaced  along  the  line  at  varying  distances,  as  sketched 
in  Fig.  I,  permitting  a  minimum  train  interval  of  one 
minute,  as  laid  out.  It  is  evident  that  the  longest  blocks 
are  located  on  the  high-speed  sections  of  the  line.  Sub- 
way speed  being  low,  the  blocks  are  very  short. 

The  operation  of  the  block  signals  is  automatic.  An  ap- 
proaching train  finds  the  signal  at  safety  if  the  block  it 
governs  is  clear  ahead.  The  signal  is  held  in  this  posi- 
tion by  compressed  air  at  90  lbs.  pressure  per  square  inch 
through  a  relay-operated  electromagnet  which  controls  the 
valves.  One  rail  of  the  track  is  divided  into  insulated  sec- 
tions at  the  entrance  to  each  block,  and  both  rails  con- 
stitute a  track  circuit  bridged  by  the  signal  relay.  Directly 
a  train  enters  the  block  the  wheels  short-circuit  the  signal 
relay,  cutting  the  current  therefrom,  and  hence  interrupt- 
ing the  air  supply.  The  semaphore  arm  goes  to  danger  by 
gravity,  and  should  a  motorman  run  past  a  danger  signal 


Park  Street  station  is  the  traffic  focus  of  the  entire  sys- 
tem, with  its  more  than  350  miles  of  track,  7000  employees 
and  120,000  car-miles  per  day.  Every  nineteen  hours  the 
elevated  system  total  pours  into  this  station  more  than 
100,000  people,  and  its  traffic  is  surpassed  by  less  than  six 
other  railway  stations  in  the  world.  It  is  impossible  to 
predfct  the  effect  of  Atlantic  Avenue  operation  in  relieving 
this  congestion.  The  use  of  the  loop  principle  in  car  move- 
ments at  Park  Street  enables  a  fifteen-second  headway  to 
be  maintained  in  the  evening  rush,  which  is  the  only  time 
in  the  day  when  crowding  is  serious. 
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the  emergency  air  brakes  of  his  train  are  applied  by  an 
automatic  trip  located  between  the  ties,  which  works  in 
harmony  with  the  signal.  This  trip  is  raised  when  the 
signal  is  at  danger,  and  opens  a  valve  in  the  train  line  pipe 
striking  an  arm  on  the  car  as  it  runs  by.  Every  car  is 
equipped  with  this  valve,  and,  as  a  result,  the  insulating 
joint  is  placed  at  least  180  ft.  beyond  each  signal,  so  that 
a  four-car  train  can  pass  the  trip  before  its  front  wheels  set 
the  signal  at  danger.  The  block  signals  have  plain  red 
blades,  and  are  not  supplied  with  distant  signals,  except 
at  a  few  special  points  where  sharp  curves  make  it  essen- 
tial that  an  indication  of  the  following  block  signal's  posi- 
tion be  given.  These  "distant"  or  "caution"  signals  have 
a  swallow-tailed  yellow  blade,  which  indicates  "caution, 
proceed  slowly,"  when  horizontal  with  yellow  light,  and 
"safety,  proceed  at  full  usual  speed/'  when  inclined,  with 
green  light.  They  are  not  fitted  with  trips,  and  can  be 
passed  at  a  speed  of  8  miles  per  hour  if  displaying  caution. 
These  signals  simply  act  as  indicators,  and  stops  are  not 
necessary  as  on  a  road  like  the  Pennsylvania,  where  speeds 
reach  70  miles  per  hour  in  express  service. 

Block  signals  are  placed  at  all  stations,  and  no  train  can 
leave  until  the  block  ahead  is  clear.  Similarly,  the  rear 
end  of  a  train  is  protected,  with  the  additional  precaution 
of  a  flagman  being  sent  back  at  every  unusual  stop.  An 
overlap  of  180  ft.  exists  on  every  block,  as  no  signal  can 
go  clear  until  the  rear  wheels  of  the  train  ahead  have 
passed  the  insulating  joint  in  the  track  beyond  the  follow- 
ing signal. 

At  all  junctions,  yards  and  important  special  work,  the 
signals  are  operated  from  the  towers  located  there,  and 
are  of  the  interlocking  type,  nominally  kept  in  the  danger 
position  and  set  clear  by  an  operator  on  the  approach  of  a 
train  whose  destination  and  route  is  determined  by  the 
markers  or  colored  lights  shown  in  Table  L,  the  right- 
hand  marker  being  over  the  motorman's  head.    The  color 
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scheme  of  these  markers  is  most  simple,  and  the  entire 
twenty  routes  can  be  built  up  from  it.  Thus,  the  right-hand 
marker  always  indicates  destination,  and  is  green,  red,  yel- 
low or  white,  according  as  a  train  is  bound  for  Dudley 
Street,  Sullivan  Sciuare,  Townsend  Street  or  "special." 
The  left-hand  marker  shows  route,  and  for  simple  straight- 
through  runs,  like  looi,  1004,  etc.,  is  white  for  subway 
trains  and  red  for  Atlantic.  Combination  runs,  involving 
loop  service  around  Atlantic  and  through  subway,  with  a 
movement  on  either  Roxbury  or  Charlestown  ends,  are 
green  for  subway  south,  Atlantic  north,  and  yellow  for 
subway  north,  Atlantic  south.  Such  are  runs  1005,  1006, 
1014a,  etc. 


These  runs  are  useful  in  clearing  up  subway  congestion 
and  giving  service  between  the  two  great  Union  stations, 
north  and  south,  while  effecting  the  inward  and  outward 
movement  so  important  in  rush  hours.  Runs  like  lOOi 
and  1003  provide  for  through  high-speed  travel  between 
the  various  terminals. 

The  interlocking  signals  are  electrically  controlled  by 
levers  in  the  tower  machines,  and  are  moved  by  com- 
pressed air.  .  They  are  similar  in  appearance  to  the  block 
signals,  except  for  a  vertical  white  stripe  on  the  blade's 
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front.  The  installation  was  made  by  the  Union  Switch  & 
Signal  Company,  of  Swissvale,  Pa.,  and  is  an  unexcelled 
object  lesson  in  train-movement  control. 

At  all  diverging  routes  a  double-arm  signal  is  placed  at 
the  side  of  the  track.  The  top  arm  invariably  governs  the 
movement  to  the  right,  and  the  lower  arm,  movement  to 
the  left.  Since  interlocking  is  such  interconstruction  of 
switches  and  signals  that  conflicting  or  colliding  routes 
may  never  be  set  up,  it  is  impossible  for  any  signals  to  be 
given  that  could  cause  an  accident.  Only  one  arm  of  a 
double  or  triple-arm  signal  can  be  inclined  "clear"  at  any 
given  time.  Wherever  double-arm  signals  control  tracks 
that  cross  each  other,  only  one  route  may  be  set  up  at 
once. 

Fig.  2  shows  signals  set  for  the  main-line  route  through 
Sullivan  Square  terminal.  At  Alford  Street  the  northbound 
track  enters  the  station.  The  train  discharges  and  re- 
ceives its  passengers  on  the  same  level  with  the  incline 
operating  surface  cars,  and  on  receiving  signal  to  start, 
passes  out  through  the  yard  over  the  heavy-lined  track,  re- 
ceiving clear  signals  as  follows:  "Lower  arm  16  R,  lower 
arm  20  L,  clear  11,  clear  10,  clear  block  signal  310  at  yard 
limit,"  and  so  south  on  main  line  into  the  city  proper.  Sig- 
nal 18  L  is  a  back-up,  dwarf  semaphore,  and  so  interlocked 
that  it  could  not  be  set  at  safety  with  either  arm  of  16  R  in- 
clined. Signal  16  L  likewise  is  a  back-up  indicator,  and 
does  not  govern  trains  in  forward  movement,  as  it  is  at  the 
left  side  of  the  track.  Movements  on  the  west  siding  and 
in  the  yard  can  take  place  as  far  as  Signal  12  without  con- 
flict, if  the  operator  in  Tower  A  desires.  Signal  12  is  the 
fouling  point  of  the  main  line  and  siding.  Signal  22  L  is 
nominally  kept  at  danger,  but  can  be  set  clear  in  this  case, 
as  the  interlocking  only  blocks  collision  routes.  Signals 
20  R  and  22  R  are  back-ups,  dwarf  pattern;  20  R  can  not 
be  set  clear  for  a  reverse  movement  unless  both  arms  of 
20  L  are  at  danger.  Only  the  most  important  interlock- 
ing signals  are  fitted  with  trips,  or  "automatic  stops." 

Fig.  3  shows  a  movement  south  from  the  car  house  at 
Sullivan  Square.    The  interlocking  here  permits  a  train 
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movement  into  the  station  on  the  northbound  track  coming 
from  Thompson  Square  and  out  as  far  as  Signal  11,  the 
fouling  point,  if  the  towerman  desires.  Signal  2  protects 
a  train  in  taking  the  crossover  south  of  Alford  Street,  and 
it  is  wired  up  in  the  circuit  of  Block  Signal  308,  which  goes 
to  danger  when  the  switch  is  set  for  the  cross  movement. 
Block  Signal  309  is  semi-automatic,  and  protects  the  rear 
end  of  a  train  standing  in  the  terminal.  It  must  be  set 
clear  by  Tower  A  after  a  train  leaves  the  station,  and  can 
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not  be  thrown  "clear"  as  long  as  a  train  occupies  the  track 
inside  the  house. 

In  Fig.  3  a  back-up  movement  from  Signal  1 1  to  the 
terminal  could  be  set  up  without  conllict,  or  a  yard  move- 
ment past  Signal  18  L  into  the  station,  the  arm,  of  course, 
being  inclined.  The  interlocking  makes  it  impossible  to 
throw  the  switch  between  20  L  and  22  L  with  the  route 
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shown  set  up,  and  the  top  arm  of  Signal  20  L  must  remain 
at  danger,  as  shown. 

Fig.  4  shows  Causeway  Street  Y,  with  direct  routes  set 
up  between  Charlestown  and  subway.  Signals  B  300  and 
B  317  are  operated  from  Tower  C.  Here,  as  before,  the 
top  arm  of  a  double-arm  signal  governs  route  to  the  right, 
and  coming  from  City  Square  to  the  subway,  southbound, 
the  indications  are:  "B  316  clear,  B  317  clear,  top  arm  16 
L,  top  arm  14  L,  clear  12  L,  or  B  100,"  a  semi-automatic 
signal,  thence  to  north  station. 

Going  north,  "top  arm  2  R,  clear  4  R,  lower  arm  6  R, 
clear  B  300,  across  drawbridge  to  City  Square."  The  draw- 
bridge is  electrically  locked  by  Tower  C.    Atlantic  Avenue 


trains  pass  up  Commercial  Street.  If  the  operator  in 
Tower  C  notes  by  the  marker  lights  that  the  train  coming 
from  the  subway  is  to  go  via  Atlantic  Avenue,  he  first 
throws  6  R  to  danger,  resets  the  switch  marked  on  dia- 
gram, at  the  Y,  after  which  he  throws  the  top  arm  of  6  R 
clear,  and  the  route  is  complete  for  movement.  With 
such  a  route  set  up,  the  top  arm  of  22  L  could  be  set  clear 
for  movement  into  Charlestown  from  Commercial  Street, 
but  the  lower  arm  could  not  be  thrown  to  safety,  as  it  is 
interlocked  with  14  L,  already  set  clear.  All  these  changes 
at  interlocking  points  are  a  matter  of  a  few  seconds,  and 
trains  pass  through  such  special  work  at  10  miles  per  hour 
with  perfect  safety.  It  requires  sharp  work  by  towermen, 
however,  to  distinguish  instantly  the  train  markers  and  set 
up  the  routes  without  delaying  traffic.  Records  are  kept 
of  all  passing  trains  and  times,  and  the  entire  line  is  con- 
nected by  telegraph  and  telephone,  so  that  towermen  and 
stationmen  are  in  closest  touch  with  the  headquarters  at 
Sullivan  Square.  The  middle  siding  on  Causeway  Street 
is  of  use  in  holding  a  relay  train  in  readiness  to  relieve  con- 
gestion in  the  subway  and  to  provide  a  by-pass  track  in 
case  a  breakdown  occurs  within  the  interlocking  limits  be- 
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tween  14  L  and  B  100,  2  R  and  6  R.  The  combinations  of 
train  movements  which  this  interlocking  permits  are  most 
interesting,  and  appear  from  close  study  of  Fig.  4  to  pro- 
vide for  nearly  every  emergency  that  can  arise.  Fig.  4  A 
shows  use  of  siding,  a  train  entering  from  north  station. 

Fig.  5  shows  the  simplest  interlocking  on  the  system, 
Tower  D,  Castle  Street  Y.  Signals  are  set  for  movement 
between  the  subway  and  Atlantic  Avenue  via  Harrison 
Avenue.  With  this  setting  of  signals  any  northbound 
train  coming  from  Dudley  Street  must  be  held  at  8  L. 

Fig.  6  shows  movement  between  Atlantic  Avenue  and 
Dudley  Street.  A  southbound  train  coming  from  the  sub- 
way could  proceed  only  to  6  L. 

Fig.  7  illustrates  the  setting  of  signals  for  Route  1006, 
Dudley  Street  to  Dudley  Street  via  Atlantic  Avenue  and 
subway.  Obviously,  a  movement  from  Harrison  Avenue 
to  the  subway  over  Motte  and  Castle  Streets  could  be  set 
up  without  conflict,  top  arm  4R  being  inclined.  Signals 
between  tracks  are  back-up  dwarfs. 

Fig.  8  shows  main  line  route  through  Dudley  Street 
terminal.  The  fundamental  principle  of  "top  arm  govern- 
ing right-hand  movement"  appears  frequently  here.  Dis- 
tant signal  at  left  center  of  sketch  regulates  the  approach 
of  a  train  to  the  siding  cross-over  S.  Rear  end  of  any  train 
standing  in  the  terminal  is  protected  by  Block  Signal  407. 
South  of  Dudley  Street  the  tracks  extend  to  Bartlett  Street 
yard  .and  Guild  Street  car  house,  and  are  planned  to  con- 
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tinue  to  Townsend  Street.  The  west  siding  at  Dudley 
Street  terminal  is  largely  used  as  a  hospital  for  crippled 
trains.  An  inspection  pit  is  beneath  the  track.  Bearing 
in  mind  that  no  signal  controls  a  train  unless  the  arm 
projects  to  the  right  on  approaching  its  front  side,  the  flexi- 
bility of  movements  possible  is  at  once  apparent. 

Fig.  9,  Bartlett  Street  yard,  is  amply  equipped  with  sig- 
nals. It  is  difficult  to  conceive  of  a  complete  tie-up  of  trains 
with  the  abundance  of  cross-overs  used.  The  main  line 
signals  to  Townsend  Street  are  shown  set  up,  and  the  sim- 
ple principles  laid  down  before  permit  easy  comprehension 
of  the  interlocking  layout.  The  diagram  is  in  the  main 
correct,  although  slight  changes  may  be  necessary  in 
operating. 

Fig.  ID  shows  a  movement  into  the  car  house  from  the 
southbound  track,  while  Fig.  1 1  exhibits  a  yard  movement 
to  main  line  northbound. 

Townsend  Street  terminal  will  have  a  middle  siding,  and 
Fig.  12  illustrates  a  movement  upon  it.  Here  a  train 
passes  from  southbound  to  northbound  track,  and  is  gov- 
erned by  the  only  triple-arm  signal  on  the  elevated.  The 
second  arm  controls  the  middle  siding,  and  the  lowest  arm, 
movement  from  middle  siding  to  southbound  track. 

A  typical  round  trip  is  shown  in  Table  IIL,  taken  by 
stop-watch,  as  representative  of  the  running  time  possi- 
bilities. 

Table  III. 

Typical  Round  Trip,  B.  E.  Ry.  "L"  Division,   Motor  059, 
July  4,  1901 

Time  Total. 


Route  looi 
Sullivan  Sq. . 


Station 


City  Sq  

North  Station . . . 
Haymarket  Sq . . 

Scollay  Sq  

Park  St  

Boylston  St  

Pleasant  St  

Dover  St  

Northampton  St. 
Dudley  St  


9    28  ; 

Min.  Sec. 

3  00 


{ 


3 
5 

5 

6 

6 

8 
8 

9 
10 
1 1 
I  r 
13 
14 
15 
16 

17 
17 
21 
22 


Northampton  St  |  ^4 


Dover  St. . . 
Pleasant  St. 


Boylston  St  | 


Park  St  \ 

I  31 

Scollay  Sq  |  ^2 

Adams  Sq  |  ^3 

Haymarket  Sq  | 

North  Station   |  ^6 

c'^ysq  {  38 

Sullivan  Sq  |  4i 

^  I  43 


15 

28 

51 

40 

54 
06 
36 
45 
25 
20 

38 
16 
04 
46 
01 
40 

53 
08 
12 

46 
02 

47 
06 

49 
27 

38 
57 
45 
10 
16 
I  r 

55 
II 

00 

14 
00 

24 
18 

37 
55 
15 


Time  Net. 

Stop. 

Start  to  Stop 

Min.  Sec. 

Sees. 

3  00 

15 

2  13 

23 

0  49 

14 

I  12 

30 

I  09 

40 

55 

18 

I  38 

48 

T  42 

15 

I  39 

13 

*3    16  I 

64 

I  34 

16 

I  45 

19 

I  43 

38 

I  II 

19 

48 

25 

I  06 

55 

44 

16 

49 

14 

46 

24 

I  54 

19 

3    18  I 

20 

*  Delayed  hy  signal. 

The  cost  of  such  a  signal  system  is  naturally  consider- 
able, but  it  fades  to  insignificance  if  the  interest  on  the  in- 
vestment is  set  against  the  damages  which  would  be  paid 
by  the  company  after  one  serious  collision.  Whatever 
success  has  attended  electric  street  railway  practice  in  the 


past,  the  writer  firmly  believes  that  the  day  is  coming  when 
no  high-speed  line  can  legally  operate  without  block  sig- 
nals or  a  rigid  system  of  train  despatching.  The  welfare 
of  company  and  passengers,  and  the  operating  superin- 
tendent's peace  of  mind,  will  only  be  conserved  by  the 
progressive  use  of  every  safety  device  which  scientific  rail- 
way operation  proves  reliable.  The  days  of  the  slow  horse 
car,  with  its  mossy  bag  of  hay  and  its  kerosene  lamps,  are 
long  since  passed,  and  the  high-speed  problems  of  heavy 
electric  traction  can  be  solved  only  by  adherence  to  the 
best  steam  railway  practice  which  the  world  affords, 
coupled  with  that  progressive  employment  of  advanced 
methods  and  exact  analysis  which  reduces  railway  oper- 
ation to  a  precise  science. 




How  to  Make  Non-Paying  Roads  Pay 


BY  H.  S.  COOPER 

X.  Some  More  Standardi::atioii  and  Waste 
It  would  seem  to  be  a  self-evident  conclusion  that  it 
would  be  cheaper  to  have  a  repair,  or  renewal  part,  fit  at 
once  than  to  have  to  make  it  fit,  and  yet  a  great  many 
roads — and  some  manufacturers — do  not  seem  to  realize 
this  point  clearly  and  fully.  Instead  of  having  templets, 
or  jigs,  by  which  to  drill  holes,  cut  slots,  or  keyseats,  or 
finish  up  contours,  it  is  a  common  practice  to  "fit"  each 
piece  to  its  special  place,  or  to  make  that  special  place  fit 
the  piece,  a  course  that  necessitates  extra  labor,  prevents 
the  interchangeability  of  similar  or  similarly  used  parts, 
and  does  away  with  the  benefit  derivable  from  the  lessened 
cost  of  exactly  similar  parts  in  quantity.  Many  do  not 
even  fit  to  a  regular  size  or  to  fixed  dimensions,  such  as  a 
drawing  or  blue-print,  but  trust  to  the  inexact  dimensions 
of  an  old  worn-out  part  or  to  luck,  files,  cold  chisels  and 
main  strength. 

This  is  true,  not  only  as  regards  finished  metallic  parts, 
such  as  journals  and  brasses,  but  also  as  to  woodwork,  car- 
body  fittings,  truck  and  track  repairs,  pole  and  line  ma- 
terials, repairs  to  large  machinery  and  buildings.  A  very 
short  time  ago  a  prominent  car-wheel  maker  told  the  writer 
that  until  very  recently  it  was  unusual  for  him  to  receive 
orders  for  wheels  or  axles  from  the  small  and  medium- 
sized  roads,  which  were  accompanied  by  drawings,  or  even 
full  specifications,  as  to  exact  bore  of  wheel,  exact  location 
on  axle,  exact  distance  between  hubs,  or  even  the  exact 
gage.  Either  the  axles  with  old  wheels  on  them  were 
sent  along,  with  instructions  to  "replace  with  new  wheels 
of  same  size  and  kind,"  or,  if  a  new  axle  was  wanted,  it  was 
ordered  for  "such  and  such  make  of  truck  and  motor," 
while  new  wheels  would  be  asked  to  be  sent  "same  as  you 
furnish  to  such  and  such  a  road!"  This  shows  a  tender 
trustfulness  in  the  standardization  capabilities  of  the  truck 
and  motor  manufacturers  and  a  flattering  confidence  in  the 
omniscience  of  the  wheel  manufacturer,  which  he  did  not 
seem  to  appreciate,  as  he  always  sent  such  parties  a  blank 
dimensioned  form  and  sketch  to  fill  in  before  he  filled  such 
orders. 

Only  a  few  days  ago  the  writer  saw  on  an  open  car  in 
one  of  the  large  cities  of  this  State  a  bronze  grali-handlc  in 
which  the  lower  bolt  and  screw-holes  had  been  drilled  and 
plugged  with  brass  plugs,  and  new  holes  drilled  and  used 
underneath  them,  thus  very  materially  weakening  the 
handle  at  this  point.  An  inquiry  at  the  car  house  led  to 
the  information  that,  owing  to  the  stock-keeper  having 
allowed  his  stock  of  these  handles  to  run  out,  some  needed 
handles  had  been  cast  at  a  local  brass  foundry,  using  an 
old  one  as  a  pattern,  and  the  bolt  and  screw-holes  were 
drilled  where  the  old  holes  showed  in  the  castings.  The 
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fact  of  there  being  any  shrinkage  in  a  bronze  casting  nearly 
2  ft.  long  was  entirely  ignored  or  forgotten,  and  ni  con- 
sequence, as  the  bolt  and  screw-holes  on  the  car-posts  were 
"fixed  facts,"  the  holes  first  drilled  in  the  handle  were 
plugged  and  new  holes  drilled  by  measurements  from  the 
car-posts.  Had  all  work  in  this  shop  been  done  to  draw- 
ing, dimensions  or  templets,  such  a  botch  could  not  have 
occurred,  and  this  botch  may  be  the  occasion,  on  some 
crowded  day,  of  a  grab-handle  accident  that  is  not  a  fake 
one. 

Beyond  the  standardizing  of  repair  and  renewal  parts, 
and  as  a  very  necessary  complement  to  it,  should  come  the 
standardizing  or  limiting  of  wear  or  lost  motion.  Even 
where  very  good  inspection  is  maintained,  it  is  too  often 
the  case  that  the  amount  of  wear  advisable  on  wearing  or 
mutually  wearing  parts  is  left  to  the  judgment  of  the  in- 
spectors, instead  of  being  fixed  and  standardized,  and  in 
very  many  cases  the  "safety  limit,"  or  point  of  ultimate 
wear,  is  not  even  rigidly  fixed  or  insisted  on.  Many  a 
burned-out  armature,  field  or  brush  holder,  many  a  bent 
journal  or  broken  axle,  many  a  cracked  wheel  or  derailed 
car,  is  due  to  the  neglect  of  these  absolutely  necessary  pre- 
cautions. 

As  an  instance,  take  the  case  of  some  common  revolving 
wearing  part,  such  as  the  journal  of  a  car  axle  and  its  re- 
ciprocal wearing  part,  the  brass,  or  bearing.  These,  on 
a  4-in.  axle,  would  be,  say,  3  ins.  in  diameter  when  new, 
and,  even  when  wearing  perfectly  evenly,  the  diameter  of 
the  fixed  part — the  journal — is  constantly  getting  smaller, 
and  a  brass  of  the  original  size  soon  ceases  to  be  a  fit.  To 
obviate  this,  the  methods  adopted  are  generally  three: 

1.  To  put  in  a  brass  of  the  original  size  and  let  the 
journal  "wear  it  to  a  bearing,"  a  proceeding  generally  ac- 
companied by  squeaking,  smoke,  smell,  "jacking-up"  of 
car  and  anointing  with  oil  and  "dope." 

2.  To  put  in  a  brass  from  intermediate  sizes  kept  in 
stock  and  varying  in  sizes  1-32  in.  or  1-64  in.,  putting  in  the 
size  next  above  the  average  diameter  of  the  journal  at  the 
time  of  renewal.  This  is  a  much  better  proceeding  than 
the  former,  but  necessitates  the  keeping  in  stock  of  an  un- 
necessary number  of  brasses,  many  sizes  of  which  may 
prove  unavailable  in  practice. 

3.  To  put  in  a  brass,  which  is  specially  bored  at  that 
time  to  fit  as  near  as  can  be  ascertained  the  average  diame- 
ter of  the  journal.  This  reduces  the  number  of  brasses  to 
be  kept  in  stock  at  any  one  time,  but  it  causes  an  unneces- 
sary amount  of  expensive  machine  work,  often  vmneces- 
sarily  delays  the  use  of  the  car,  and,  while  it  probably 
makes  the  best  fit  of  the  three  methods,  it  can,  in  this,  as 
well  as  other  respects,  be  bettered. 

That  better  way  is  to  predetermine,  by  experiment  or 
otherwise,  the  maximum  amount  of  wear  which  may  be 
allowed  on  any  journal  before  it  is  necessary,  when  re- 
placing brasses,  to  use  one  of  a  smaller  diameter  of  bore 
than  its  predecessor  originally  had,  and  when  either  jour- 
nal on  an  axle  reaches,  or  almost  reaches,  this  prede- 
termined diameter  on  any  point  in  its  length,  to  take  the 
axle  out,  "true  up"  both  journals  to  that  size  and  put  it 
back  with  brasses  to  fit.  This  operation  to  be  repeated  on 
the  same  principle  when  it  again  reaches  the  next  prede- 
termined point  of  maximum  wear,  and  so  on  until  it 
reaches  the  diameter  determined  on  as  a  safety  limit,  when 
it  is  discarded. 

As  an  example,  suppose  that  on  the  above  4-in.  axle  it 
has  been  determined  that  the  journals  can  be  allowed  to 
wear  ^  in.  smaller  in  diameter  before  a  brass  having  a 
smaller  diameter  of  bore  is  needed,  and  also  that  the  jour- 
nals may  be  allowed  to  run  until  the  diameter  is  2^  ins. 
before  the  axle  is  discarded.  In  this  case  it  will  be  allowed 
to  wear  until  it  is  almost  2^  ins.  in  diameter,  and  any  brasses 


previously  replaced  will  have  been  of  the  original  size,  3 
ins.  diameter  of  bore.  Both  journals  will  now  be  trued  up 
to  2^  ins.,  fitted  with  2^  ins.  brasses  from  stock,  and  this 
operation  repeated  as  they  successively  reach  25  ins.  and 
2^  ins.,  and  when  they  reach  the  next  ^  in.  smaller,  i.  e., 
2^  ins.,  the  axle  is  discarded.  This  method  will  necessitate 
the  keeping  of  only  four  sizes  of  brasses  in  stock,  3  ins.,  2j 
ins.,  2f  ins.  and  2%  ins.,  all  of  which  sizes  will  be  a  "fit" 
when  they  are  used.  It,  of  course,  also  necessitates  the 
taking  out  of  the  axle  and  truing  it  up  three  times,  and  to 
those  who  have  not  personally  tried  this  method  this  may 
seem  a  waste  of  labor,  and  the  turning  down  of  the  journal 
may  also  seem  a  waste  of  valuable  wearing  surface.  Long 
experience,  both  of  himself  and  of  others,  has,  however, 
proved  to  the  writer  that  in  the  end  it  is  a  great  economy; 
journals  so  treated  have  worn  longer  and  run  truer  and 
cooler  than  under  any  other  system.  This  also  enables 
the  carrying  of  a  smaller  stock  of  brasses,  and,  as  these 
are  bored  "standard"  and  in  quantity,  they  cost  less  apiece 
and  are  often  in  such  good  shape  when  taken  out  with  the 
axle  that  they  may  be  rebored  and  used  for  the  next  larger 
size.  This  system  also  enables  a  more  critical  inspection 
for  the  "little  rift"  that  presages  a  broken  axle  or  wheel, 
tends  to  keep  the  axle  better  in  alignment,  and  so  save 
both  rail  and  wheel,  and  gives  better  and  more  accurate 
data  on  which  to  base  selection  of  the  brass  most  suitable 
for  the  special  service. 

This  principle  of  a  predetermined  standard  maximum 
wear  is  applicable  to  all  wearing  or  mutually  wearing  parts, 
and  should  be  applied  not  only  to  cars,  but  to  all  ma- 
chinery, apparatus  or  materials  subject  to  wear.  A  maxi- 
mum— or  minimum — amount  of  wear  or  lost  motion 
should  be  definitely  determined  and  fixed  for  all  of  these; 
when  they  attain — or  almost  attain — it,  they  should  be 
made  exact  to  it  or  to  their  original  size,  by  work  or  re- 
placement. The  renewal  or  replacing  parts  or  labor  are 
thus  reduced  to  a  known  minimum,  and  an  exactness  of 
fit  at  all  times  and  the  condition  of  the  working  parts  and 
their  approach  to  the  safety  limit  is  absolutely  known  and 
determined. 

In  actual  ])ractice  the  dimensions  and  wear  as  given  on 
the  axle  above  will  not  be  correct;  they  are  simply  given 
as  a  concrete  example  of  the  principle.  In  the  most  of 
street  railway  machinery  and  appliances,  where  the  factor 
of  safety  is — or  should  be — very  large  on  the  wearing 
parts,  there  is  no  actual  virtue  in  certain  exact  sizes  short 
of  the  "safety  point;"  255-64  ins.  or  2.865  i"s.  would 
probably  be  as  good  as  2 J  ins.  on  the  above  journal  size; 
the  point  is,  that  there  should  be  some  standard,  prede- 
termined wear  limit  and  safety  limit  to  all  wearing  parts. 
It  is  certainly  easier  to  fit  to  rule  and  caliper  than  to  guess 
an  old  worn  part,  and  it  is  certainly  safer  to  see  what  is 
being  done  than  to  go  it  blind! 

Waste;  not  the  stuff  that  is — in  so  many  places — 
aptly  named :  not  that  stringy,  fuzzy  material  of  many  odd 
uses,  and  which  is  given  to  mysterious  loss  and  incendiary 
propensities;  the  "waste"  here  meant  is  that  spoken  of  in 
that  old  apothegm:  "Waste  not,  want  not!"  Waste,  in 
large  or  small  ways,  is  usually  one  of  the  crying  sins  of  the 
non-paying  or  poorly  paying  property,  and  is  very  often 
largely  responsible  for  those  very  conditions.  It  is  as  in- 
sidious a  destroyer  as  depreciation,  and  is  more  to  be  feared 
than  it,  as  it  attacks  not  only  materials,  but  labor  and 
effort  as  well;  it  is  an  active  devil,  seldom  a  passive  one, 
and  can  put  on  all  sorts  of  disguises;  in  fact,  it  sometimes 
masquerades  under  the  guise  of  economy,  especially  when 
it  is  desirable  to  declare  a  dividend  on  the  stock  or  make 
a  showing  to  the  stockholders.  No  one,  from  the  presi- 
dent to  the  track  greaser;  no  thing,  from  the  smoke  out  of 
the  top  of  the  smokestack  to  the  dirt  out  of  the  bottom  of 
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the  pole-holes,  is  free  from  its  attack,  and  that  attack  is 
always  on  the  weak  and  easy  side;  it  is  so  much  easier  to 
waste  than  to  save;  it  is  so  much  easier  to  run  in  a  groove 
and  let  things  go  than  to  pull  out  and  make  them  go !  "A 
penny  saved  is  a  penny  earned"  is  only  part  of  the  truth;  "a 
penny  saved  is  a  penny  plus  (the  effort  and  the  experience) 
earned"  would  be  truer,  and  in  no  business  is  this  better 
shown  than  in  one  of  the  complexities  of  the  street  railway 
business,  and  to  no  one  is  it  brought  home  so  surely  as  to 
the  managing  head.  Order,  care,  discipline  and  responsi- 
bility must  be  his  watchwords;  judicious  and  systematic 
checks  and  constant  and  critical  attention  and  inspection 
must  be  his  weapons  if  he  expects  successfully  to  attack 
this  untiring  and  protean  enemy.  Nothing  must  be  called 
too  small  or  too  petty  to  engage  his  attention  at  some  time 
or  other,  for  it  is  by  the  spigot  and  the  small  cracks  that  the 
barrel  gets  empty.  Either  by  his  own  eyes  or  by  those  of 
trusted  subordinates  should  every  item  and  detail  of  the 
property  be  seen  and  considered  over  and  over  each  season, 
and  once  in  awhile  it  should  be  his  eyes,  and  none  other, 
that  should  take  a  look  at  everything,  and  that  "once  in 
awhile"  should  not  be  at  regular  and  known  periods, 
either!  He  must  inspect  himself,  as  well  as  others,  for  his 
opinions  or  hobbies  may  be  as  wasteful  as  anything  else  on 
the  property.  Especially  must  he  watch  the  labor,  that 
most  elusive  of  all  costly  materials.  Material  may  be  re- 
covered, but  labor  wasted  is  lost  "for  keeps."  Also  must 
he  carefully  examine  all  "economies,"  especially  if  sug- 
gested by  interested  or  untechnical  persons — or  boards  of 
directors;  the  wolf  "waste"  has  done  a  lot  of  damage  under 
the  fleeces  "retrenchment"  and  "economy,"  before  his  fur 
showed  through.  Constant  watchfulness  of  even  the  most 
minute  details;  the  placing  of  responsibility  in  due  share 
on  every  employee,  official  or  subordinate;  a  positive,  mu- 
tual and  reciprocal  check  on  such  responsibility,  a  reproof 
or  a  punishment  for  waste,  a  commendation  or  a  reward 
for  saving — these  are  the  practical  weapons  with  which  to 
fight  this  enemy.  But  it  must  be  remembered  that  it  is 
like  other  devils,  immortal ;  it  is  often  conquered,  but  never 
killed! 


The  Emergfency  Repair  Wagon  Service  of  the  Brooklyn 
Rapid  Transit 


Interorban  Electric  Railways  in  Ohio 


In  the  extended  article  on  this  subject  in  the  August 
issue  of  the  Street  Railway  Journal  two  corrections 
should  be  made.  In  the  reference  to  the  Pomeroy-Middle- 
port  Railway,  given  as  No.  98  in  the  article,  Percy  M. 
Chandler  and  John  Blair  MacAfee,  of  Philadelphia,  should 
have  been  named  as  owning  a  controlling  interest  in  the 
stock  instead  of  Judge  D.  A.  Russell,  of  Pomeroy.  Mr. 
MacAfee,  personally,  also  owns  a  majority  of  the  bonds. 
The  correct  name  of  the  company  is  the  Ohio  River  Elec- 
tric Railway  &  Power  Company. 

In  the  description  of  the  Columbus  situation  it  should 
have  been  stated  that  the  Columbus,  Grove  City  &  South- 
western Railway  and  the  Columbus  &  Southern  Electric 
Railway  Company  are  not  in  a  sense  parallel  projects,  as 
they  leave  Columbus  in  different  directions,  though  both 
are  ultimately  planning  at  present  to  connect  Columbus 
with  Washington.  The  Columbus  &  Southern  is  now 
grading  its  line,  having  begun  at  Washington. 



General  Manager  R.  L.  Andrews,  of  the  Cleveland  & 
Eastern  Railway,  recently  conducted  a  peculiar  trolley 
party  over  the  company's  line.  The  narticipants  included 
many  of  the  early  settlers  of  Huntsburg,  an  isolated  town 
near  Chardon,  the  terminus  of  the  road.  It  is  said  that 
not  one  of  the  participants  had  ever  been  in  Cleveland,  or 
ridden  in  a  street  car. 


The  Brooklyn  Rapid  Transit  Company  is  soon  to  have 
a  most  efficient  emergency  service.  The  large  amotmt  of 
territory  covered  by  this  company's  lines  necessitates  the 
placing  of  emergency  stations  at  a  large  number  of  points, 
and  the  system  which  is  to  be  installed  will  be  closely 
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allied  to  that  now  in  common  use  for  the  fire  department. 
The  buildings  are,  in  fact,  modeled  more  or  less  after  the 
fire  engine  house  construction,  and,  as  the  accompanying 
engravings  show,  have  the  same  facilities  for  rapidly  har- 
nessing the  horses  and  getting  the  men  to  the  emergency 
wagon.  The  repair  service  of  a  large  street  railway  is  one 
of  its  most  important  features.  While  accidents  are  sure 
to  happen  on  the  best-regulated  roads,  the  rapiditv  with 
which  repairs  are  made  will  reflect  upon  the  management 
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in  a  manner  which  is  apparent  to  the  entire  population. 
It  is  for  this  reason,  therefore,  that  such  great  care  has 
been  taken  by  the  various  railroad  companies  to  put  them 
in  a  position  where  they  can  quickly  get  their  repair 
wagons  to  the  scene  of  an  accident  or  breakdown. 

The  Brooklyn  company  has  gone  a  step  further  in  the 
development  of  emergency  stations  than  any  other  in  de- 
signing the  building  illustrated  herewith.  As  will  be  seen 
from  the  engraving,  it  will  consist  of  a  three-story  structure 
divided  in  a  manner  which  is  convenient  alike  to  men  and 
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horses.  The  one  illustrated  will  be  the  first  of  this  type  to 
be  constructed,  and  will  be  located  between  Marcy  Avenue 
and  Nostrand  Avenue^  on  the  south  side  of  Flushing  Ave- 
nue. The  material  used  will  be  brick,  and,  as  shown,  every 
attempt  has  been  made  to  make  the  exterior  appearance 
as  pleasing  to  the  eye  as  possible.  The  first  floor  is  large 
enough  to  provide  in  ample  manner  for  at  least  two  emer- 
gency and  repair  wagons,  as  well  as  being  high  enough  to 
admit  of  storing  a  tower  wagon  therein.  Stalls  are  placed 
at  the  rear  of  the  building,  two  on  each  side  of  the  rear 
door,  so  that  four  horses  may  be  held  in  readiness.  The 


floor  is  made  of  cement,  and  will  therefore  be  easy  to  keep 
clean.  As  seen  from  the  front  elevation,  there  are  two 
distinct  entrances,  one  on  each  side  of  the  building.  The 
one  on  the  left  is  for  the  use  of  the  foreman's  family,  the 
upper  story  of  the  building  being  laid  out  as  a  ffat  with  all 
the  modern  sanitary  conveniences.  The  other  entrance  is 
intended  for  the  use  of  the  crew,  which  will  consist  of  four 
men.  The  plan  of  the  second  floor  shows  the  arrangement 
of  the  living  apartments  for  the  crew,  and  illustrates  the 
manner  in  which  the  stairway  for  the  upper  apartment  is 
kept  entirely  distinct  from  the  occupants  of  the  second 
story.  At  the  head  of  each  bed  is  a  locker  similar  to  that 
used  in  army  posts,wherein  the  men  can  store  their  belong- 
ings.   The  height  of  these  lockers  is  about  the  same  as 
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a  common  table.  In  the  corner  of  the  dormitory  is  a  round 
hole  cut  through  the  floor,  similar  to  that  used  in  the 
modern  fire  engine  house.  Through  this  hole  runs  a  brass 
pole,  upon  which  the  men  rapidly  descend  to  the  apparatus 
room  below.  In  front  of  the  dormitory  is  a  comfortable 
sitting  room  provided  with  benches  and  tables,  where  the 
men  can  make  themselves  comfortable  during  their  in- 
active periods.  This  sitting  room  will  have  quite  an  at- 
tractive appearance.  Considerable  care  has  been  given  to 
the  design  of  the  lavatory  arrangements  and  a  large 
amovmt  of  space  set  apart  for  shower  baths^  etc. 
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The  apartments  which  will  be  provided  for  the  foreman's 
family  on  the  upper  floor  have  been  designed  in  a  way 
which  leaves  little  to  be  desired  in  the  way  of  convenience 
and  roominess.  The  front  part  is  divided  into  two  large 
square  rooms,  the  dining-room  and  the  parlor  connected 
by  folding  doors.  In  the  parlor  is  a  handsome  open  fire- 
place. There  will  be  on  this  floor  two  bedrooms,  a  kitchen 
and  pantry.  A  dumbwaiter  will  connect  with  the  lower 
floor,  the  same  as  in  ordinary  apartment  houses.  The  fire- 
places in  both  the  parlor  of  the  foreman's  apartment  and 
the  sitting  room  in  the  men's  quarters  will  be  fitted  with 
gas  logs.  Speaking  tubes  connect  the  various  floors.  The 
attic  will  be  at  the  disposal  of  the  foreman's  family  if 


trouble  quicker  than  would  ones  drawn  by  horses,  and  will 
be  much  more  economical  to  maintain  than  would  be  horse 
vehicles.  The  company  expects  to  receive  the  first  of  these 
emergency  wagons  within  a  few  weeks.  Thanks  are  due 
to  D.  R.  Collin,  the  architect  of  the  company  and  designer 
of  the  building,  for  the  above  description  and  accompany- 
ing drawings. 

 ^♦^  

New  York  Central  Tunnel  Improvements 


According  to  the  New  York  Sim  of  Aug.  27,  the  man- 
agement of  the  New  York  Central  Railroad  Company  had 
decided  upon  a  plan  to  relieve  the  conditions  existing  in 
its  Park  Avenue  tunnel.  These  changes, 
it  is  said,  were  to  operate  the  side  tun- 
nels by  electricity,  and  confine  their 
use  to  the  suburban  trains  entering  the 
city  by  this  terminus.  The  main  tun- 
nels were  to  be  employed  exclusively 
by  the  through  trains,  which  would  still 
use  steam  locomotives. 

This  statement  was  later  denied  by 
President  Newman,  who  said  that  al- 
though several  plans  had  been  sub- 
mitted to  him,  none  of  those  he  had 
seen  so  far  represented  all  the  improve- 
ments they  were  desirous  of  making. 

Senator  Depew,  upon  being  inter- 
viewed, said  that  the  most  probable  so- 
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they  desire  to  make  use  of  it.  The  loft  over  the  rear  end 
of  the  building  is  used  for  the  storing  of  hay  and  other 
supplies,  and  connects  with  the  lower  floor  by  trap  doors. 
This  lower  portion  is  only  two  stories  in  height,  the  roof  of 
it  being  on  a  level  with  the  floor  of  the  foreman's  living 
apartments.  This  roof,  therefore,  can  be  utilized  by  the 
foreman's  family  for  drying  clothes,  etc.  Descending 
from  the  end  of  the  roof  is  a  ladder  fire-escape,  which  gives 
access  to  the  yard  at  the  rear.  Every  precaution,  how- 
ever, has  been  taken  to  make  the  construction  entirely  fire-' 
proof.  The  windows  in  the  light-wells  are  fitted  with  fire- 
proof doors,  and  on  the  mullion  windows  are  placed  steel 
rolling  shutters  made  by  the  Kinnear  Manufacturing  Com- 
pany. The  floors  and  ceilings  are  all  of  fire-resisting  ma- 
terial. 

As  previously  mentioned  in  these  pages,  it  is  soon  ex- 
pected to  operate  automobile  emergency  wagons.  These 
wagons  will,  it  is  thought,  be  able  to  reach  the  scene  of 


lution  was  the  proposal  to  depress  the  tracks  for  suburban 
trains  and  run  them  in  a  loop  through  a  tunnel  underneath 
the  Grand  Central  Station  by  electricity.  He  said  the 
matter  was  in  the  hands  of  President  Newman,  who  was  to 
submit  a  decision  at  the  board's  next  meeting,  in  De- 
cember. These  recommendations  would  surely  be  adopted. 



The  Market  Street  Railway  Company,  of  San  Francisco, 
is  planning  to  use  oil  as  fuel,  and  has  just  completed  the 
erection  for  this  purpose  of  an  enormous  oil  tank  to  hold 
1,260,000  gallons  of  California  liquid  fuel.  This  tank 
stands  near  the  electric  power  house  at  Fourteenth  Street 
and  Bryant  Street.  It  is  90  ft.  in  diameter  and  31  ft.  high, 
and  is  of  steel.  The  oil  is  purchased  from  the  Monte 
Cristo  Oil  Company,  which  is  said  to  have  a  three  years' 
contract  to  supply  oil,  the  price  to  be  in  neighborhood  of 
30  cents  a  barrel  at  the  wells,  with  transportation  charges 
of  42  or  more  cents  added. 
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The  crying  need  for  better  urban  transportation  is  well 
demonstrated  in  the  present  condition  of  the  four  great 
commercial  capitals  of  the  world.  London,  as  is  well 
known,  has  now  several  underground  roads  in  operation, 
and  Parliament  is  besieged  for  rights  to  construct  others. 
Paris  has  recently  completed  its  first  road  of  this  kind,  and 
the  traffic  on  it  has  been  so  great  that  immediate  exten- 
sions are  under  way.  Berlin  is  being  equipped  with  an  ex- 
tensive underground  and  elevated  railway  system,  some 
views  of  which  are  published  in  this  issue,  while  New  York 
will  have  its  rejuvenated  elevated  lines  electrically 
equipped  within  a  year,  and  its  subway  in  operation  prob- 
ably by  1904.  All  the  underground  roads  are  practically 
the  development  of  the  last  seven  or  eight  years,  and  were 
rendered  possible  by  electricity,  which  allows  a  system  of 
haulage  not  producing  combustion  in  the  tunnel.  In 
this  connection  it  is  interesting  to  note  that  the  num- 
ber of  independent  projects  in  London  now  before  Parlia- 
ment has  induced  that  body  to  consider  whether  any  uni- 
form policy  governing  the  granting  of  the  necessary  rights 
should  be  adopted  to  govern  the  action  of  the  regular 
committees  in  granting  franchises.  This  subject  was  re- 
ferred to  a  joint  select  committee  of  the  Hovtse  of  Lords 
and  House  of  CommonSj  and  their  report  has  just  been 
issued.  It  is  needless  to  say  that  a  great  deal  of  testimony 
was  given  before  the  committee,  much  of  it,  by  the  way,  by 
Americans,  and  the  conclusions  occupy  nearly  two 
columns  in  the  London  Times.  They  lay  down  general 
and  special  provisions  as  to  the  best  methods  of  construc- 
tion and  operation,  some  of  wiiich  are  extremely  interest- 
ing in  view  of  the  study  given  by  the  committee  to  that 
subject.  Among  them  we  notice  a  discussion  of  the  best 
method  of  operating  the  termini,  whether  on  sub-tracks 
or  loops.    On  this  topic  the  committee  says: 


Which  system  should  be  adopted  in  each  case  is  a  question  for 
the  Parliamentary  Committee  to  which  the  bill  is  referred.  But 
while  the  advantages  to  the  working  of  the  line  by  loops  are 
obvious,  and  in  outside  districts  there  can  be  no  objection  to 
them,  the  committee  thinks  that  very  great  caution  should  be 
exercised  by  a  committee  in  sanctioning  them  in.  the  heart  of  the 
city,  on  the  ground  of  the  large  amount  of  space  occupied  to  the 
possible  exclusion  of  future  railways.  They  have  the  less  hesita- 
tion in  making  this  recommendation,  as  the  mutiple-motor  sys- 
tem, by  which  much  time  is  saved  in  shunting  at  terminal  sta- 
tions, appears  likely  to  be  adopted  in  future. 

In  view  of  the  enormous  extent  which  the  underground 
railway  system  of  London  will  occupy,  it  is  interesting  that 
the  committee  should  give  such  a  practical  endorsement 
of  the  multiple-unit  system  of  operating  trains,  and  should 
reject  the  proposed  method  of  establishing  loops  at  the 
city  ends  of  the  underground  railways,  present  or  pro- 
posed, in  London,  and  thus  inferentially  condemn  the  use 
of  electric  locomotives. 


Two  of  the  papers  read  at  the  recent  Buffalo  meeting  of 
the  American  Institute  of  Electrical  Engineers  have  a 
most  lively  interest  for  electric  railway  men.  These  papers 
by  Messrs.  Berg  and  Armstrong  are  closely  allied  in  theme, 
although  not  in  treatment,  and  they  may  be  regarded  as 
supplementary  to  each  other.  These  gentlemen  have  prac- 
tically appeared  in  the  joint  role  of  defenders  of  the  faith 
against  the  polyphase  motor  heresy.  Their  support  of 
orthodox  canons  is  all  the  more  striking  because  both  of 
them  are  familiar  with  polyphase  work  in  general,  and  even 
in  this  instance  they  are  not  prepared  to  abandon  it  so  long 
as  rotary  converters  are  available.  Mr.  Berg's  paper  deals 
directly  with  the  problem  of  the  supply  of  power  to  long 
electric  roads,  and  his  notes  upon  the  apparatus  employed 
for  that  purpose  are  decidedly  instructive.  The  strong 
opinions  held  by  the  author  on  the  topic  of  low  frequency 
for  such  alternating  supply  system  are  hardly  in  keeping 
with  his  progressive  attitude  in  respect  to  some  other  mat- 
ters. For  ourselves,  we  have  never  been  able  to  discover 
any  sacred  or  esoteric  significance  in  the  use  of  25  cycles, 
a  frequency  which  forbids  the  successful  use  of  incan- 
descent lamps  without  of¥ering  any  commensurate  com- 
pensating advantages.  Those  of  our  readers  who  are  prac- 
tically operating  rotary  converters  at  60  cycles  or  there- 
abouts will  smile,  we  fancy,  at  the  stress  laid  by  Mr.  Berg 
on  his  favorite  low  frequency. 

In  another  particular  we  find  Mr.  Berg  at  variance  with 
the  opinions  and  practice  of  some  distinguished  engineers, 
although  for  the  special  case  of  very  large  steam-driven 
alternators  there  is  at  least  a  color  of  plausibility  in  Mr. 
Berg's  contention.  The  matter  to  which  we  refer  here  is 
the  question  of  armature  reaction,  involving  inherent  regu- 
lation of  the  machine.  Mr.  Stillwell  in  his  very  striking 
paper  at  the  same  meeting  on  the  work  at  Niagara  em- 
phasized strongly  the  value  of  good  inherent  regulation, 
and  noted  that  the  recent  Niagara  generators  are  deliber- 
ately built  with  a  much  lower  armature  reaction  than  those 
first  installed.  Mr.  Berg  holds  that  high  armature  reac- 
tion is  desirable.  Where  doctors  disagree  in  this  fashion 
it  perhaps  is  rash  for  comparative  laymen  to  offer  sugges- 
tions, but  we  would  mildly  insinuate  that  a  little  further 
study  of  the  hunting  question  would  probably  enable 
Messrs.  Stillwell  and  Berg  to  meet  on  a  common  ground, 
and  that  probably  not  very  far  from  the  position  now  held 
by  the  former.    Mr.  Berg's  discussion  of  hunting,  by  the 
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way,  is  extremely  interesting  reading,  although  we  are  in- 
cHned  to  the  opinion  that  experience  shows  rotary  con- 
verters to  be  even  more  subject  to  the  occurrence  of  this 
unpleasant  phenomenon  than  synchronous  motors.  The 
frequency  of  hunting,  even  on  systems  driven  by  water- 
wheels,  would  suggest  that  the  electromagnetic  cause  is 
far  more  serious  than  the  occasional  trouble  superinduced 
by  improper  governing  of  the  prime  mover.  The  subject 
is  worth  a  great  deal  more  study  than  has  yet  been  ac- 
corded it,  and  we  fancy  that  with  the  proper  understanding 
of  this  matter  the  direct-current  generator,  driven  by  an  in- 
duction motor,  will  utterly  disappear,  except  for  entirely 
trivial  uses.  Its  very  existence  is  a  confession  of  inability 
to  deal  with  the  hunting  problem,  and  we  do  not  think  that 
it  is  likely  to  take  a  serious  place  in  railway  practice. 

The  part  of  Mr.  Berg's  paper  which  is  of  greatest  in- 
terest, however,  to  the  electric  traction  engineer  is  that  in 
which  the  use  of  alternating-current  polyphase  motors  for 
the  operation  of  the  trains  is  considered.  A  case  such  as 
frequently  occurs  in  practice  is  assumed,  and  then  very 
carefully  worked  out  by  the  author,  showing,  first,  the  en- 
ergy required  and  cost  of  plant  for  a  transmission  to  rotary 
converter  sub-stations;  second,  the  care  of  feeders  for  the 
polyphase  motor  with  rheostatic  control,  and,  finally,  again 
the  same  factors  for  the  same  plant,  operated  by  polyphase 
motors  with  the  so-called  concatenated  control.  It  has 
frequently  been  assumed  that  in  all  but  exact  computations 
the  great  advantage  to  be  gained  by  the  installations  of 
sub-stations  without  moving  machinery  and  requiring  no 
attendants  would  ofYset  the  disadvantage  by  reason  of  low 
efficiency  or  insufficient  power  factors  in  the  polyphase 
motors.  Mr.  Berg  shows  that  at  least,  so  far  as  energy  is 
concerned,  under  his  assumed  conditions,  the  polyphase 
motors  are  somewhat  at  a  disadvantage,  aside  from  all 
questions  of.  two  working  conductors  instead  of  one,  and 
difficulties  in  getting  proper  control  of  the  speed. 

*       *  * 

One  trouble  connected  with  the  polyphase  motor  might 
have  been  more  forcibly  brought  out  with  great  advantage. 
The  polyphase  induction  motor,  being  essentially  a  constant 
speed  machine,  is  not  only  somewhat  difficult  to  run  at  re- 
duced speeds,  but  also  can  not  be  called  on  for  a  spurt  in 
case  of  a  necessity  for  making  up  time.  This  weakness  of 
the  motor  we  regard  as  in  some  uistances  worthy  of  very 
serious  consideration.  The  case  assumed  for  the  con- 
sideration referred  to  is  one  which  might  very  easily  oc- 
cur in  practice,  to  wit,  an  urban  or  suburban  road  not  run- 
ning in  the  streets,  but  dealing  with  a  heavy  service,  such 
as  might  be  found  on  an  elevated  or  underground  struc- 
ture. Stations  are  assumed  practically  every  half  mile,  to- 
gether with  the  use  of  180-ton  irams,  and  a  schedule  speed 
of  15  miles  an  hour,  corresponding  to  a  maximum  speed 
of  a  little  less  than  double  this  figure.  Bearing  in  mind 
the  fact  that  all  energy  given  to  the  train  which  has  to  be 
consumed  in  braking  is  substantially  lost  energy,  it  is  easy 
enough  to  understand  that  quick  acceleration,  followed  by 
coasting,  is  desirable,  if  it  can  be  secured  without  too 
great  initial  expenditure  of  power.  On  Mr.  Berg's  figures 
the  direct-current  motors,  with  series-parallel  control,  have 
a  very  material  advantage  in  this  respect.  Starting  under 
heavy  loads  is  the  weakest  point  of  polyphase  induction 


motors,  and  the  service  of  such  a  ime  as  Mr.  Berg  assumes 
is  practically  a  series  of  starts  under  severe  traction  con- 
ditions. It  is  very  little  wonder  that  in  this  comparatively 
common  practical  case  the  induction  motor  is  apparently 
not  a  shining  success.  On  the  other  hand,  it  does  not  ap- 
pear to  us  that  the  characteristic  curves  assumed  for  the 
alternating-current  motor  are  those  which,  in  practice, 
would  be  given  a  machine  intended  for  this  very  severe 
service  in  starting.  It  will  pay  even  at  some  further  ex- 
pense in  construction  to  design  the  polyphase  motors,  as 
continuous-current  motors  frequently  have  to  be  designed, 
for  rapid  acceleration  at  the  start,  and  subordinate  the 
method  of  control  to  securing  efficient  work  in  accelera- 
tion. A  little  practical  experience  in  running  polyphase 
motors  for  traction  would  undoubtedly  bring  them  con- 
siderably nearer  to  the  continuous-current  motors  than 
Mr.  Berg's  figures  indicate,  yet  it  must  be  remembered 
that  there  has  not  yet,  up  to  the  present  time,  been  devised 
any  method  of  polyphase  motor  control  which  is  a  fair 
equivalent  for  the  series-parallel  connection  now  almost 
universally  used  for  direct-current  motors.  Whether  a 
method  of  speed  regulation  can  be  devised  to  meet  this  dif- 
ficulty is  an  open  question  not  by  any  means  decided  in  the 
affirmative. 

*  *  * 

With  respect  to  the  cost  of  installation,  Mr.  Berg's 
figures  lean  strongly  toward  the  transmission  to  sub-sta- 
tions with  rotary  converters.  As  he  very  justly  states,  con- 
tinuous-current motor  equipments  have  been  so  far  stand- 
ardized in  this  country  that  they  can  be  furnished  more 
economically  than  alternating-current  equipments. 
Whether  this  would  be  true  if  the  two  classes  of  machinery 
were  used  in  approximately  equal  amounts  is  another  mat- 
ter, but  we  incline  to  the  opinion  that,  with  American 
costs  of  labor,  the  advantage  would  still  lie  rather  with  the 
continuous-current  machinery.  With  the  costs  of  labor 
obtaining  abroad,  the  reverse  might  hold,  and  at  all  events, 
in  the  matter  of  price,  the  Ganz  proposition  for  the  great 
London  underground  work,  still  under  consideration 
abroad,  stands  in  sinister  rebuttal  of  the  figures  produced 
in  the  paper  under  discussion,  and  until  that  proposition 
and  its  working  are  pretty  thoroughly  analyzed,  it  will  be 
unsafe  to  predicate  the  greater  cost  of  the  alternating  ap- 
paratus, at  least  under  foreign  conditions  of  manufacture. 
Mr.  Berg  has  done  a  good  service  in  pointing  out  distinctly 
the  way  in  which  the  difficulties  of  polyphase  motor  work 
may  be  met  under  conditions  ordinarily  to  be  found  in 
practice,  and  emphasizes  the  necessity  of  caution  in  con- 
sidering polyphase  motors  for  heavy  traction. 

*  *  * 

Mr.  Armstrong  approaches  the  subject  from  the  gen- 
eral operative  standpoint,  rather  than  in  the  detail  mar- 
shalled by  his  colleague,  discussing  the  practical  difficulties 
of  collection  of  current  in  urban  work,  and  the  heavy  out- 
put entailed  by  the  nearly  constant  speed  of  the  polyphase 
motors  operating  on  heavy  grades.  We  are  inclined  to 
dififer  with  him  on  the  probable  cost  of  repairs  to  induction 
motors,  as  these  machines  have  proved  themselves  singu- 
larly free  from  deterioration,  even  when  running  with  air- 
gaps  so  much  smaller  than  those  used  in  direct-current 
practice,  as  apparently  to  threaten  immediate  difficulties. 
Mr.  Armstrong's  conclusion  is  that  the  polyphase  motor 
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must  find  its  place,  if  anywhere,  in  the  long-dis- 
tance, high-speed  work  with  comparatively  few 
stops.  To  his  practical  suggestions  we  might  add 
a  little  with  respect  to  a  case  for  which  polyphase 
motors  at  first  sighi  look  very  attractive,  that  is, 
long  and  lightly  loaded  lines  requiring  a  com- 
paratively small  amount  of  power.  Undoubtedly  the  al- 
ternating distribution  is  attractive  in  such  cases,  but  if  the 
service  is  really  light,  and  likely  so  to  continue,  a  point 
may  be  reached  where  the  amount  of  copper  required  for 
the  supply  of  continuous  current  at  600  volts  or  so  is 
relatively  so  small  as  to  give  standard  equipments  the  ad- 
vantage. It  does  not  answer  as  a  mechanical  proposition 
to  install  very  small  trolley  wires,  and  where  the  trolley 
wire  itself  is  large,  a  comparatively  small  amount  of  feeder 
copper  is  ample  to  carry  the  required  current  over  the 
distances  involved,  there  may  be  more  practical  loss  than 
gain  in  a  transmission  at  high  potential. 

With  all  this  it  must  be  realized  that  the  subject  of  speed 
control  in  polyphase  induction  motors  is  one  which  has  not 
been  thoroughly  threshed  out;  but  such  motors  have 
come  into  use,  and  have  been  used  almost  entirely  for 
ordinary  stationary  motor  work  at  practically  constant 
speed,  and  there  has  been  applied  to  the  problem  no  such 
stimulus  as  that  which  has  produced  the  series-parallel 
controller,  and  the  multiple-unit  system  in  continuous- 
current  traction.  As  the  field  develops  and  more  serious 
work  is  devoted  to  the  adaptation  of  polyphase  motors  for 
traction,  some  of  the  difficulties  which  are  probably  urged 
against  such  use  are  likely  to  be  in  part  at  least  removed. 
We  can  not  exactly  forget  that  the  series-parallel  control 
was  tried  and  abandoned  as  impracticable  several  years 
before.  Persistent  experiment,  m  the  face  of  apparently 
insurmountable  obstacles,  brought  it  to  its  present  stage  of 
development.  The  foreign  polyphase  roads  are  worth 
watching  most  attentively,  and  when  their  times  comes,  if 
it  does  come,  we  in  America  will  obtain  gratis  the  results 
of  the  labors  abroad.  For  the  present,  we  think  the  warn- 
ing note  sounded  by  Messrs.  Berg  and  Armstrong  will 
probably  serve  to  check  too  impetuous  action  on  the 
strength  of  the  foreign  experiments. 


Protection  Against  Noise 

Has  the  public  or  the  property  owner  any  enforcible 
right  to  a  quiet  street?  And,  n  so,  what  is  the  extent  and 
the  limitations  of  that  right?  These  are  questions  which 
have  been  called  forth  by  modern  means  of  conveyance, 
particularly  the  steam  and  gasolene  automobile,  and  even 
by  the  electric  trolley. 

That  the  abutting  property  owner  has  easements  of 
"light,  air  and  access"  is  fundamental,  and  a  street  can  not 
be  defined  without  either  negatively  or  affirmatively  recog- 
nizing these  easements.  The  extent  of  the  easements  no 
one  can  accurately  state.  Courts  have  differed,  and  still 
differ,  when  they  are  asked  whether  a  trolley  pole,  a  tele- 
graph pole,  a  change  of  grade  of  part  of  the  street,  an  ele- 
vated railroad  structure  or  a  steam  railroad,  take  away  any 
part  of  the  easement  of  light,  air  or  access. 

But  when  we  pass  to  the  question  of  noise  we  are  met 
with  the  fundamental  difficulty  that  this  old  common  law 


easement  of  light,  air  and  access  does  not  necessarily 
recognize  the  rights  of  the  ear,  to  comparative  peace  and 
quietness;  light  for  the  eye,  air  for  the  nose  and  lungs,  ac- 
cess for  the  feet  and  body,  the  street  must  provide  to  the 
property  owner  who  has  built  his  residence  upon  it.  Per- 
haps this  omission  was  caused  by  the  fact  that  in  ancient 
times  the  rights  of  the  ear  were  not  invaded  by  any  street 
uses,  and  so  did  not  need  to  be  protected  by  even  the  as- 
sertion that  they  existed  or  hy  any  judicial  or  legislative 
definition  of  them. 

In  the  elevated  railroad  litigation  in  New  York  the  lower 
courts  decided  that  the  easement  of  the  abutting  property 
owner  was  impaired  by  the  noise  of  the  engines  and  trains 
of  the  road.  But  this  conclusion  was  reversed  by  the  court 
of  last  resort  in  the  American  Bank  Note  Company's  case, 
although  the  court  admitted  that  the  noise,  as  well  as  the 
impairment  of  "light,  air  and  access,"  depreciated  the  value 
of  the  property  in  a  substantial  sum.  It  held  that  the 
property  owner  had  no  easement  except  light,  air  and  ac- 
cess, and  noise  was  none  of  these.  At  the  same  time,  it 
was  held  that  noise  was  an  dement  of  recoverable  past 
damages,  because  the  trespass  committed  by  the  road  be- 
fore acquiring  the  easements  by  condemnation  included 
all  incidental  injuries  inflicted. 

These  legal  considerations  and  decisions  do  not  afiford 
much  comfort  to  those  who  are  fearful  lest  our  streets  are 
about  to  be  invaded  with  rattling,  puffing  machinery,  driv- 
ing, in  all  sorts  of  ways,  vehicles  of  every  type,  from  the 
tricycle,  with  a  coughing  gasolene  motor,  to  the  enormous 
steam-propelled  truck,  filling  every  city  street  with  the  din 
of  an  elongated  machine  shop  or  engine  room,  and  render- 
ing the  quiet  home  uninhabitable  for  any  but  the  deaf  or 
strong  and  healthy  persons  of  a  philosophic  turn  of  mind. 

These  fears  are  not  altogether  unfounded.  The  experi- 
ence of  some  cities  in  France  warrants  them.  But  for  the 
comfort  of  those  who  entertain  them  we  can  say  some- 
thing. Public  opinion  will  do  much,  especially  when  the 
law  falters  or  is  balky.  It  can  drive  an  obnoxious  gasolene 
motor  from  the  streets  without  resort  to  the  courts.  It  can 
compel  the  enactment  and  enforcement  of  city  ordinances 
regulating  not  alone  the  rate  of  speed,  but  also  the  size 
and  weight  of  vehicles,  and  the  amount  of  noise  they  will 
be  allowed  to  make.  Even  the  common  law  recognizes 
noise,  when  it  is  loud  enough,  as  a  nuisance,  even  if  it  re- 
fuses to  recognize  quietness  as  an  easement  pertaining  to 
a  street.  It  is  certainly  true,  too,  that  the  American  manu- 
facturer (whether  rightly  or  wrongly,  we  shall  not  stop  to 
inquire)  believes  that  the  American  public  will  not  buy  an 
automobile  that  announces  its  approach  with  the  clamor 
that  is  the  accompaniment  of  the  French  gasolene  ma- 
chine. 

One,  and  probably  the  greatest  factor,  in  the  problem 
that  makes  for  its  solution  is  the  financial  interest  the 
maker,  and  especially  the  user,  has  in  producing  and  oper- 
ating as  noiseless  a  machine  as  possible;  for  the  statistics 
show  that  the  most  expensive  accidents  caused  by  auto- 
mobiles, for  which  the  owners  are  held  liable  in  many 
cases,  are  those  caused  by  the  running  away  of  horses 
frightened  by  the  noise  of  the  clamorous  machine.  Per- 
haps the  first  thing  yet  to  be  learned  by  the  American 
manufacturer  and  the  American  public  is  that  true  econ- 
omy will  not  consider  price,  size  or  weight,  if  any  element 
of  safety,  including  absence  of  noise,  is  to  be  sacrificed. 
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The  System  of   the  Sao  Paolo  Tramway,  Light 
Power  Company,  Ltd. 


& 


On  Nov.  15,  1899,  the  Empire  of  Brazil  ceased  to  exist 
and  the  RepubHc  of  the  United  States  of  Brazil  was 
formed,  the  twenty  provinces  of  the  Empire  becoming 
autonomous  and  sovereign  States  of  the  Union  under  a 
constitution  founded  on  that  of  the  United  States  of 
America.  Since  that  time  there  has  been  no  evidence  of 
any  desire  for  a  change  in  the  system  of  government  then 
established  or  of  any  wavering  in  the  maintenance  of  the 
integrity  of  the  Union.  The  change  was  one  upon  which 
the  heart  of  the  country  had  long  been  set,  and  was  peaceful 
and  bloodless.  Monarchy  in  America  had  run  its  course. 
The  psychological  moment  for  the  institution  of  a  republic 
had  arrived  and  it  was  created  almost  without  a  disturbing 


date  for  the  next  term  is  the  present  Governor  of  Sao 
Paulo. 

The  city  of  Sao  Paulo  is  the  capital  of  the  State  of  that 
name  and  is  situated  on  a  high  plateau  about  2500  ft.  above 
the  sea  at  a  distance  of  about  34.5  miles  from  its  seaport, 
Santos.  It  has  a  salubrious  and  equable  climate  and  yellow 
fever  and  other  contagious  diseases  are  never  epidemic  and 
are  indeed  practically  unknown.  It  is  the  center  for  the 
great  railway  systems  of  the  State,  all  freight  to  and  from 
the  sea  necessarily  passing  through  the  city.  Although  not 
so  large  as  the  national  capital,  Rio  de  Janeiro,  it  is  recog- 
nized in  many  respects  as  more  modern  and  progressive. 
Among  its  population  there  is  a  large  percentage  of  Italians, 
Germans,  Portuguese  and  English,  and  of  late  years  a  goodly 
number  of  Americans  have  taken  up  their  abode  there. 
The  municipal  government  of  the  city  is  enlightened  and 
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circumstance.  In  the  North  when  we  hear  of  any  disorders 
in  any  of  the  Southern  Republics  we  scarcely  appreciate 
that  these  are  confined  almost  exclusively  to  the  Central 
American  States  and  those  bordering  thereon,  and  that 
Brazil  usually  first  learns  of  these  events  through  New 
York,  so  much  nearer  to  our  own  than  to  the  Brazilian 
capitals,  being  the  seat  of  them.  How  many  of  us  with  our 
boasted  enterprise  know  that  Brazil  is  a  country  of  about 
20,000,000  inhabitants  with  an  area  equal  to  our  own ;  that 
it  furnishes  66  2/3  per  cent  of  the  world's  supply  of  coffee, 
55  per  cent  of  its  rubber  and  a  large  percentage  of  its  sugar, 
tobacco,  and  other  prime  necessities,  and  that  it  has  not  only 
the  most  stable  government  in  South  America,  but  one 
which  is  more  likely  than  that  of  most  European  countries 
to  suffer  revolutionary  changes. 

The  State  of  Sao  Paulo,  which  has  always  exercised  a 
dominating  influence  upon  the  great  historical  events  of 
that  great  country,  is  to  the  Union  what  New  York  State 
is  to  our  own — the  Empire  State.  It  has  already  given  two 
of  the  three  Presidents  who  have  held  office  since  the  con- 
stitution of  the  Republic,  and  the  generally  accepted  candi- 


progressive  and  compares  very  favorably  with  that  of  any 
northern  city  and  much  to  the  disadvantage  of  many.  The 
leading  business  men  do  not  hesitate  to  serve  in  the  mu- 
nicipal offices  and  to  give  their  fellow-citizens  the  benefit 
of  their  ripe  experience  by  devoting  their  time  and  energies 
to  the  problems  of  municipal  government.  The  Prefect, 
for  instance,  who  occupies  a  place  corresponding  to  that 
of  a  Mayor  among  us,  is  the  head  of  a  family  which  has 
made  a  powerful  impress  upon  the  commercial,  political 
and  social  life  of  the  State.  Formerly  a  Minister  of  the 
Empire,  he  is  now  the  President  of  one  of  the  greatest  rail- 
way systems  in  the  State  and  of  the  most  successful  national 
bank  in  the  country,  and  besides  being  one  of  the  largest 
coffee  producers  in  the  State,  is  the  head  of  one  of  its 
largest  business  firms.  Private  capital  there  has  largely 
been  taken  up  with  the  development  of  railways  and  agri- 
culture, but  there  is  much  European  capital  employed  in 
mining  and  other  large  enterprises.  Paulistas  recognizing 
the  value  of  the  investment  of  foreign  capital,  have  adopted 
a  liberal  and  enlightened  policy  in  dealing  with  such  invest- 
ments and  the  laws  of  the  country  and  their  execution  offer 
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every  reasonable  guarantee  for  the  security  of  investors. 

Sao  Paulo  is  fast  becoming  a  manufacturing  city,  not- 
withstanding the  great  obstacle  which  expensive  coal  has 
placed  in  its  way.  Practically  the  whole  State  is  dependent 
upon  it  for  its  supplies,  therefore  it  is  the  business  center 
and  point  of  distribution  of  all  imported  and  manufactured 
supplies  for  5,000,000  people.  Besides  this,  the  export  busi- 
ness of  the  State,  chiefly  coffee,  all  passes  through  Sao 
Paulo  on  its  way  from  the  fazendas  of  the  interior  to  the 
port  of  shipment,  Santos.  Last  year,  the  total  shipment 
of  cofifee  passing  through  Sao  Paulo  was  5,700,000  bags, 
being  nearly  75  per  cent  of  the  total  coffee  crop  of  Brazil. 
With  cheaper  electric  power  now  at  their  disposition  manu- 
facturers will  increase  their  plants  and  new  factories  will  be 


of  a  street  railway.  Upon  investigation  it  was  found  that 
at  a  distance  of  20  miles  from  Sao  Paulo,  near  the  village  of 
Parnahyba,  there  was  a  water  power  with  a  capacity  of 
about  20,000  hp.  Having  acquired  this  water  power  and 
concessions  for  an  electric  street  railway  and  for  the  supply 
of  electric  light  and  power  through  the  whole  city  and  its 
suburbs,  a  company  was  formed  for  the  establishment  of 
the  plants  necessary  for  the  exploiting  of  these  businesses. 
As  this  power  is  the  only  one  worth  developing  within 
transmissible  distance  of  the  city,  the  company  thus  ac- 
quired a  practical  monopoly  for  all  time  of  the  business  of 
supplying  electric  current  to  the  city  and  vicinity. 

The  officers  of  the  company  are  the  following :  William 
Mackenzie,  president ;  Frederic  Nichols,  vice-president ; 

J.  M.  Smith,  secretary-treasurer; 
Hon.  G.  A.  Cox,  E.  R.  Wood,  A. 
W.  Mackenzie  and  James  Gunn, 
all  of  Toronto,  directors,  and  F.  S. 
Pearson,  New  York,  consulting 
engineer.  Mr.  Pearson  has  had 
charge  of  the  designing  and  laying 


established.  Already  one  large 
mill  has  doubled  its  plant  since 
contracting  for  the  supply  of 
electric  power.  During  the  last 
ten  years  the  growth  of  the  city 
has  been  phenomenal,  having 
more  than  doubled  its  popula- 
tion in  this  period,  increasing 
from  90,000  to  262,000.  Not- 
withstanding this  fact,  the  de- 
velopment has  been  remarkably 

well  directed  and  the  public  buildings,  the  public  thorough- 
fares and  all  public  works  have  been  so  constructed  that 
the  city  in  many  respects  is  ahead  of  many  Northern  cities 
which  have  grown  up  in  an  equally  short  interval. 

Though  Brazil  is  rich  in  natural  resources  of  mines  and 
soil,  it  has  no  coal  mines  yielding  coal  suitable  for  commer- 
cial use.  Therefore  the  cost  of  power  when  produced  by 
steam,  and  of  light  when  produced  from  coal  gas,  is  excep- 
tionally high.  Lnported  coal  sells  at  an  average  of  about 
$13  per  ton.   The  gas  rate  is  about  $3  per  1000  cu.  ft. 

Some  particulars  were  published  about  a  year  ago  of  the 
plans  for  electrical  development  in  and  about  the  city. 
These  have  since  been  rapidly  completed,  so  that  now  a 
general  review  of  the  situation  is  rendered  possible. 

Sao  Paulo  some  three  years  ago  came  to  the  notice  of 
certain  capitalists  of  the  United  States  and  Canada,  who 
immediately  realized  that  in  this  city  there  was  an  excep- 
tional opportunity  for  the  introduction  of  electricity  for  the 
supply  of  electric  light  and  power,  and  for  the  operation 
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out  of  all  of  the  plant  and  its  equip- 
ment, and  has  acted  as  consulting 
engineer  during  construction. 

The  street  railway  concession 
was  granted  for  a  period  of  forty 
years,  with  rights  of  renewal,  but  in  the  case  of  the  light 
and  power  concessions  there  is  no  time  limit. 

When  the  company  was  formed  there  were  in  the  city 
two  other  railway  companies.  They  were,  first,  the  Com- 
panhia  Viacao  Paulista,  a  mule  road  operating  some  60 
miles  of  track ;  second,  the  Companhia  Carris  de  Ferro  de 
Sao  Paulo  a  Santo  Amaro,  a  suburban  steam  line  running 
from  this  city  through  a  populous  suburb  to  the  city  of 
Santo  Amaro,  some  12  miles  distant.  These  have  been 
acquired  by  the  Sao  Paulo  Tramway,  Light  &  Power  Com- 
pany, so  that  now  it  holds,  by  a  recent  unification  of  its 
concessions,  an  exclusive  franchise  for  the  operation  of  rail- 
way lines  for  forty  years.  The  only  other  electric  company 
operating  in  the  city  is  the  Companhia  Agua  e  Luz,  a  light- 
ing company  which  supplies  about  5000  incandescent 
lamps,  but  as  its  plant  is  non-condensing  from  coal  it  could 
not  supply  power  at  a  rate  to  compete  with  the  mills  supply- 
ing their  own  power.  This  company,  though  still  operated 
as  an  independent  company,  is  controlled  by  the  Sao  Paulo 
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Tramway,  Light  &  Power  Company,  and  these  two  now 
have  a  perpetual  franchise  for  supplying  light  and  power 
in  the  city. 

The  plan  of  development  laid  out  by  the  company  some 
two  years  ago  was  to  install  at  the  village  of  Parnahyba, 
20  miles  from  the  city  of  Sao  Paulo,  a  power  plant  which 


SECTION  OF  MAIN  DAM 

would  give  a  maximum  output  of  16,000  hp;  to  build  a 
double  transmission  line  to  Sao  Paulo ;  to  construct  in  Sao 
Paulo  a  sub-station,  and  distribute  from  this  throughout 
the  city  and  its  suburbs  electricity  for  an  electric  rail- 
way and  for  the  use  of  general  illumination,  power  and 
heating. 

In  the  month  of  August  the  company  proposed  to  put 
into  operation  its  plant.  In  the  beginning  it  was  to  operate 
fifty  electric  cars,  supply  elec- 
tric current  for  10,000  incandes- 
cent lamps  and  400  arc  lamps, 
and  power  for  about  1000  hp  of 
stationary  motors.  During  the 
next  twelve  months,  through 
extending  its  street  railway  sys- 
tem, the  company  will  probably 
have  in  service  60  miles  of 
track,  with  about  eighty-five 
electric  cars,  30,000  incandes- 
cent lamps,  500  or  600  arc 
lamps  and  2000  hp  of  station- 
ary motors. 


unusually  heavy  yield  of  water  in  the  minimum  periods. 
The  lowest  gages  of  the  river  obtained  show  a  yield  of  35 
cu.  ft.  per  minute  per  square  mile.  The  company  has  as- 
sumed the  yield  to  be  at  times  as  low  as  25  cu.  ft.  per 
minute  per  square  mile,  or  67,000  cu.  ft.  per  minute.  The 
development  of  the  power  has  required  the  building  of  a 
main  dam  across  the  river  at  the  crest  of  the  rapids.  This 
dam  is  800  ft.  in  length  over  all,  has  an  average  height 
above  the  foundations  of  43  ft.,  and  produces  a  total  drop 
between  the  crest  of  the  spillway  and  standing  water  in  the 
tail  race  of  77  4/10  ft.  The  spillway  is  462  ft.  long  with  an 
abutment  at  each  end  built  to  a  level  of  7  5/10  ft.  above  the 
crest  of  the  spillway.  The  face  of  the  spillway  is  O.  G.  in 
form,  is  36  ft.  wide  on  the  base  and  has  an  average  width 
at  the  crest  of  12  ft.  The  spillway  is  designed  to  discharge 
a  flood  of  1,700,000  cu.  ft.  per  second,  and  the  gages  of 
the  greatest  floods  in  the  past  indicate  a  maximum  flood 
discharge  of  1,000,000  cu.  ft.  per  minute.  The  entire 
structure  is  founded  on  granite  ledge  and  is  constructed 
throughout  of  granite.  The  quality  of  granite  used  is  ex- 
cellent, being  free  from  seams,  is  coarse,  and  has  a  specific 
gravity  of  2.83.  The  lines  of  the  dam  are  brought  up  in 
ashlar,  cut  to  i-in.  joints,  the  hearting  being  of  heavy 
granite  backing,  well  bedded  and  the  interstices  filled  with 
Portland  cement  concrete.  River-washed  sand,  three  parts 
to  one  part  English  Portland  cement,  has  constituted  the 
mortar  used  except  for  pointing,  which  has  been  two  to 
one.  Concrete  foundations  throughout  have  been  one  part 
cement,  three  parts  sand  and  five  parts  broken  granite. 
The  main  dam  has  called  for  the  construction  of  23,000  cu, 
yards  of  masonry.  The  excavation  and  delivery  of  ma-, 
terials  for  this  work  have  been  accomplished  by  an  aerial 


WATER  POWER  PLANT 

The  company,  after  an  ex- 
tended investigation  of  all 
water  powers  available,  finally 
acquired  the  somewhat  famous 
Cachoeira  do  Inferno  (Rapids 
of  Hell)  in  the  Tiete  River,  at 
Parnahyba.  Why  the  early 
Portuguese  settlers  gave  the 
rapids  that  name  is  not  known, 
for  they  do  not  seem  to  deserve 
such  a  harsh  description,  as 
they  have  practically  nothing 
more  than  a  uniform  dip  of  38 
ft.   in   the   river   channel,  in 

length  of  about  2400  ft.  The  catchment  basin  above 
the  rapids  has  been  well  surveyed  by  the  Geological 
Department  of  the  Brazilian  Government,  and  .^hows 
an  area  of  approximately  2700  sq.  miles.  Records  of  the 
average  rainfall  over  this  basin  for  ten  years  indicate  an 
average  precipitation  of  65  ins.,  varying  from  2  ins.  to  12 
ins.  per  month.  The  total  absence  of  periods  of  drouth  and 
the  dense  uncultivated  vegetation  combine  to  produce  an 
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cableway  over  the  dam.  The  cableway  has  a  span  of  860 
ft.  and  a  carrying  capacity  of  10  tons  at  the  rate  of  600  ft. 
per  minute.  An  interesting  feature  in  the  construction  of 
this  dam  was  the  design  of  cofferdam  used.  The  bed  i^ock 
was  always  found  overlaid  with  many  boulders  of  varying 
size.  The  use  of  timber  construction  was  not  feasible 
owing  to  the  irregularity  of  the  bottom  and  the  great  ex- 
pense of  timber  in  Brazil.   The  dams  were  therefore  made 
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by  first  filling  the  crossing  with  stone  averaging  a  cubic 
foot  in  size.  A  typical  cross  section  for  a  dam  to  resist, 
say  i8  ft.  of  pressure,  was  constructed  with  the  top  of  the 
stone  approximately  i8  ft.  wide,  the  stone  taking  the  slope 
natural  to  its  being  dumped  into  the  water.  The  up-stream 
side  was  then  faced  with  a  layer  of  fine  brush  and  heavy 
grass  to  a  depth  of  2  ft.  or  3  ft.,  over  which  was  dumped 
from  carts  a  good  quantity  of  natural  puddling  clay.  In 
all  some  3000  lineal  feet  of  such  dams  were  built  and  found 
to  be  satisfactory. 

The  water  from  the  main  dam  is  conducted  through  a 
riveted  steel  pipe  12  ft.  in  diameter  and  2300  ft.  long  to  a 
reservoir  near  the  power  house.  This  pipe  is  built  into  the 
main  dam  at  a  point  23  ft.  below  its  crest  and  is  perfectly 
straight  in  alignment  and  level  throughout  its  length,  being 


cylinder  gate  24-in.  horizontal  turbine  direct  coupled  to  the 
exciter  shaft.  Each  wheel  has  a  capacity  of  200  mechani- 
cal horse-power  at  550  r.  p.  m.  Each  2000-hp  turbine  is 
provided  with  an  independent  type  B.  Lombard  governor 
for  regulation,  and  the  exciter  wheels  with  one  type  No.  2 
Lombard  governor. 

Other  engravings  show  the  dam  which  forms  the  reser- 
voir in  the  process  of  construction,  the  entrance  of  the  12-ft. 
main  feeder,  the  exit  of  the  8-ft.  feeders  and  the  engineer's 
residence  in  the  distance ;  also  an  end  and  side  view  of  the 
power  house  and  a  bank  of  three  8-ft.  feeders  now  installed. 
Nipples  have  been  built  into  the  dam  for  the  future  installa- 
tion of  five  additional  8-ft.  feeders  to  supply  2000  hp.  The 
power  house  is  built  of  brick  and  is  plastered  inside  and 
out  with  cement.   Trimmings  are  of  cut  granite.   All  frame 


MAIN  PIPE  LINE,  12  FT.  IN  DIAMETER 


supported  every  12  ft.  by  steel  saddles.  The  design  of  the 
saddles  where  the  pipe  crosses  an  old  river  channel  is  shown 
in  the  above  cut,  where  the  pipe  is  within  4  ft.  of  the  sur- 
face of  the  ground;  the  saddles  are  not  provided  with  steel- 
post  supports  as  shown,  but  rest  on  masonry  pedestals. 
The  pipe  is  provided  with  three  expansion  joints  and  is 
designed  to  pass  water  at  a  speed  of  1 1  ft.  per  second  dur- 
ing peak-load  periods.  In  order  to  provide  for  slow  veloci- 
ties on  to  the  turbines  the  water  is  discharged  into  a  reser- 
voir formed  by  building  a  second  dam  across  a  ravine. 
This  reservoir  has  a  capacity  of  500,000  cu.  ft.,  and  from  it 
the  water  is  led  to  the  turbines  through  feeders  8  ft.  in 
diameter  and  245  ft.  long.  Each  feeder  leads  directly  into 
the  water  chamber  of  a  pair  of  48-in.  horizontal  cylinder 
gate  wheels,  direct  coupled  to  the  generators.  They  were 
manufactured  by  the  Stilwell-Bierce  &  Smith-Vaile  Com- 
pany. Each  pair  of  wheels  is  designed  for  an  output  of 
2000  mechanical  horse-power  at  full  load  and  at  200  r.  p.  m. 
There  are  two  exciters  for  the  plant,  each  driven  by  a  single 


work  is  of  steel  and  the  roof  and  floor  of  tile.  The  power 
house  is  equipped  with  a  lo-ton  traveling  crane.  The  con- 
struction of  the  main  dam  at  the  head  of  the  rapids  creates 
a  lake  8  miles  long,  having  an  average  width  of  an  eighth 
of  a  mile,  thus  aflfording  sufficient  storage  for  the  produc- 
tion of  16,000  mechanical  horse-power  twelve  hours  per 
day  during  the  time  of  low  water.  This  plant  when  com- 
pleted will  be  the  largest  water-power  development  in 
South  America.  The  works  have  involved  the  construc- 
tion of  approximately  14  miles  of  construction  roads,  the 
hauling  of  10,000  tons  of  construction  material  7  miles 
from  the  nearest  railway  to  the  site  of  the  works,  the  ex- 
cavation of  120,000  cu.  yards  of  rock  and  clay,  and  the 
building  of  40,000  cu.  yards  of  masonry. 

The  electric  plant  was  supplied  by  the  General  Electric 
Company,  of  New  York.  The  most  modern  appliances 
for  controlling  and  distributing  alternating  current  are 
used. 

The  current  is  generated  at  2300  volts  as  a  three-phase 
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current,  being  raised  to  24,000  volts  by  twelve  air-cooled 
step-up  transformers  and  is  transmitted  to  Sao  Paulo  at 
this  pressure.  The  connections  in  the  generating  plant  are 
as  shown  in  the  diagram  of  wiring. 

The  electric  apparatus  in  the  station  is  as  follows : 

(1)  .  Two  loo-kw,  125-volt  exciters.  These  are  direct 
connected  to  turbines,  and  run  at  600  r.  p.  m. 

(2)  .  Exciter  switchboard.  This  consists  of  two  panels 
for  the  exciters,  and  one  feeder  panel  containing  nine  cir- 
cuits, three  for  the  blowers  supplying  air  to  the  trans- 
formers and  six  for  the  station  lights  and  additional  ex- 
citing current  for  future  installations. 

(3)  .  Three  looo-kw,  2300-volt,  6o-cycle,  three-phase 
alternators  of  the  revolving  field  type,  direct  connected 
tc  the  turbines  running  at  200  r.  p.  m.    They  are  capable 


SUB-STATION  AT  SAO  PAULO 

of  giving  1400  kw  for  two  hours  without  causing  a  rise  in 
temperature  of  more  than  40  degs.  C.  and  will  give  75  per 
cent  of  their  rated  output  on  any  single  phase  operated  by 
itself. 

(4)  .  Low-tension  switchboard,  equipped  throughout 
with  two  sets  of  bus-bars,  so  that  the  generators  may  be 
operated  in  two  independent  sets.  The  board  contains  three 
alternator  panels,  two  station  panels  which  record  the 
output,  and  four  three-phase  transformer  panels.  Each 
of  the  transformer  panels  controls  the  low-tension  side  of  a 
bank  of  three  transformers. 

(5)  .  Twelve  333-kw  transformers  wound  for  2300  sec- 
ondary and  24,000  primary.  They  are  of  the  air-blast  type 
cooled  by 

(6)  .  Three  70-in.  Buffalo  blowers.  Each  blower  is 
driven  by  a  3-hp  motor  receiving  current  from  the  ex- 
citers. Two  of  the  blower  sets  will  generate  sufficient  air 
to  cool  the  transformers. 

(7)  -  High-tension  switchboard.  This  contains  four 
transformer  panels  and  two  line  panels  and  has  two  sets 
of  bus  wires.  It  has  also  two  ground  detector  panels,  one 
for  each  of  the  transmission  lines. 

(7).  Six  24,000-volt  lightning  arresters.  * 

TRANSMISSION  LINE 

The  transmission  line  was  laid  out  by  a  careful  survey 
made  from  Parnahyba  to  Sao  Paulo,  in  order  to  make  its 
course  as  near  as  possible  a  straight  line.  After  the  survey 
was  made,  land  was  purchased,  having  through  its  whole 


extent  a  width  of  100  ft.  The  total  length  from  the  power 
house  to  the  sub-station  is  20.7  miles.  The  line  passes  for  a 
greater  part  of  its  distance  through  a  very  rough  country, 
over  a  succession  of  hills  and  valleys.  In  the  whole  extent 
of  the  line  there  are  only  about  2  miles  of  level  country. 
The  construction  therefore  was  made  especially  difficult 
through  the  physical  conditions  of  the  country.  A  ruad 
was  built  the  whole  length  of  the  line  and  many  miles  of 
branch  roads  through  the  forests  where  poles  were  pro- 
cured. 

There  are  two  independent  pole  lines  33  i /3  ft.  apart,  the 
poles  being  placed  at  an  average  of  no  ft.  apart.  On 
curves,  angles  and  grades,  distance  between  poles  is  less. 
The  poles  are  set  28  ft.  above  the  ground  and  are  8  ins. 
ir;  diameter  at  the  top.  Those  within  the  city  limits  are  of 
Georgia  pine,  and  the  balance  are  of  native 
woods.  On  marshy  grounds  and  on 
angles  the  poles  are  braced  for  additional 
stability.  Each  line  at  present  carries  one 
three-phase  circuit,  each  conductor  being 
No.'o  copper  wire.  The  insulators  are 
multi-petticoat  of  porcelain.  Tie-wires 
are  No.  4  copper.  The  lines  of  conductors 
are  spiraled  according  to  the  usual  prac- 
tice on  long  transmission  lines.  In  the 
center  of  the  line  is  located  a  lightning 
arrester  house  with  lightning  arresters  for 
each  conductor,  they  being  of  the  same 
type  as  those  used  in  the  generating  and 
sub-stations.  This  lightning-arrester  house 
will  probably  be  used  as  a  point  of  distri- 
bution for  the  towns  in  the  neighborhood 
of  the  center  point  of  the  line.  The  con- 
ductors are  so  arranged  as  to  form  almost 
an  equilateral  triangle,  two  conductors  be- 
ing on  the  top  arm.  The  distance  be- 
tween wires  is  30  ins.  Cross-arms  are 
braced  with  wooden  braces.  The  energy 
lost  at  full  load  between  the  power  house 
and  the  sub-stations  is  7.9  per  cent.  The 
potential  drop  is  10  per  cent. 

The  telephone  line  is  carried  on  one  line  of  poles,  being 
placed  5  ft.  below  the  transmission  line. 

SUB-STATION 

The  sub-station  is  located  almost  in  the  center  of  the 
city.  Permission  was  granted  by  the  government  to  erect 
the  transmission  line  on  the  margins  of  a  small  river,  which 
passes  through  the  city,  thus  allowing  a  safe  and  exclusive 
right  of  way  to  the  company  for  its  transmission  line.  The 
sub-station  is  probably  the  most  modern  of  its  kind.  It  is 
substantially  built,  the  foundations  being  of  concrete  upon 
a  close  pile  foundation,  the  piles  being  driven  through  the 
river  mud  to  sand  bottom.  The  walls  are  made  of  hard- 
burned  pressed  brick,  the  framework  is  of  steel  and  the 
roof  and  floor  of  tiles,  the  building  thus  being  absolutely 
fireproof.  The  station  is  equipped  with  a  lo-ton  traveling 
crane. 

The  high-voltage  current  is  reduced  through  twelve  air- 
cooled  step-down  transformers  to  a  pressure  of  2200  volts, 
and  at  this  pressure  distribution  is  made  to  the  three 
switchboards,  from  which  the  current  is  again  distributed 
for  the  various  purposes  of  street  railway,  light  and  power. 
For  the  street  railway  there  have  been  installed  two  motor 
generator  sets  each  of  500  kw  capacity,  and  shortly  another 
unit  of  1000  kw  will  be  installed.  The  electric  apparatus 
for  the  sub-station  is  as  follows : 

( 1 )  .  Six  24,000-volt  lightning  arresters. 

(2)  .  High-tension  switchboard.   This  contains  two  line 
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panels  and  four  transformer  panels.  It  is  equipped  with 
two  sets  of  bus-wire. 

(3)  .  Twelve  333-kw  transformers.  These  are  wound 
for  20,000  volts  primary  and  2200  volts  secondary.  They 
are  of  the  air-blast  type,  cooled  by 

(4)  .  Three  50-in.  Buffalo  blowers,  each  driven  by  a  5-hp 
induction  motor  of  220  volts. 

(5)  .  Low-tension  and  induction-motor  switchboard. 
This  contains  four  transformer  panels,  each  of  which  is 
for  three-phase  circuit  and  controls  a  bank  of  three  trans- 
formers ;  a  totalizing  panel  which  records  the  output  for 
railway  service  and  for  power  service  ;  two  induction-motor 
panels  for  the  motors  of  the  two  railway-motor  generator 
sets,  and  a  compensator  panel  which  controls  the  starting 
compensator  for  these  motors. 

(6)  .  Two  railway-motor  generator  sets;  each  of  these 


under  the  franchise  for  its  electric  lines,  or  under  the  fran- 
chise of  the  Conipanhia  Viacao  I'aulista,  the  mule  road 
which  it  lately  purchased. 

In  its  track  work  four  types  of  construction  have  been 
employed,  ( i ) ,  92-lb.  girder  rail,  of  the  Metropolitan  type, 
placed  either  on  concrete  with  steel  ties  ;  or  (2),  92-lb.  Met- 
ropolitan girder  rail  on  wooden  ties  in  the  usual  manner; 
or  (3),  62-lb.  T-rail  placed  on  concrete  with  steel  ties;  or 
(4),  62-lb.  T-rail  on  wooden  ties  in  the  usual  manner.  All 
special  work  is  of  the  best  quality  of  guaranteed  construc- 
tion from  the  best  makers  of  special  work  in  the  United 
States.  Girder  rails  with  concrete  construction  are  used 
in  the  principal  streets  of  the  city  where  the  traffic  is  the 
heaviest.  Girder  rails  on  wooden  ties  are  employed  where 
streets  are  paved  and  the  foundation  unstable.  On  some 
of  the  wider  streets  where  the  traffic  is  also  heavy,  T-rail  is 
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consists  of  a  700-hp  induction  motor  driving  a  500-kw 
generator  at  a  speed  of  400  r.  p.  m.  The  500-kw  generators 
are  compound,  wound  for  525  volts,  no  load,  to  575  volts 
at  full  load. 

(7)  .  Direct-current  railway  switchboard.  This  contains 
two  generator  panels  and  five  feeder  panels.  The  former 
are  1200  amps..  Form  K,  and  the  latter  1200  amps.,  Form  A. 

(8)  .  Power-feeder  switchboard,  containing  five  500-kw 
feeder  panels  for  three-phase  current  at  2200  volts.  These 
panels  are  provided  with  automatic  overload  circuit 
breakers. 

(9)  .  Lighting  switchboard.  This  contains  a  totalizing 
panel  which  records  the  output  for  lighting  service,  and  ten 
200-kw  feeder  panels  each  provided  with  a  hand  regulator, 
and  an  automatic  overload  circuit  breaker.  The  regulator 
allows  a  variation  of  10  per  cent  above  or  below  the  normal 
voltage  of  2200.  The  lighting  feeders  are  single-phase, 
but  each  panel  is  provided  with  a  three-way  switch,  allow- 
ing the  feeder  to  be  put  on  to  any  one  of  the  phases. 

RAILWAY  SYSTEM 

By  reference  to  the  map,  it  will  be  seen  that  the  company 
has  its  lines  in  every  direction  of  the  city.    They  are  either 


used  with  concrete,  while  for  suburban  traffic  and  streets 
of  little  traffic  T-rail  on  wooden  ties  has  been  laid. 

For  most  of  the  railway  lines  the  overhead  construction 
is  supported  on  steel  poles,  but  on  certain  routes  where  a 
large  number  of  light  and  power  wires  are  also  to  be  car- 
ried, wooden  poles  are  used,  they  being  preferable  for  the 
support  of  conductors  of  2000  volts  pressure. 

The  cars  were  manufactured  by  J.  G.  Brill,  of  Philadel- 
phia, and  some  by  the  St.  Louis  Car  Company.  They  are 
similar  to  the  open  cars  used  on  Madison  Avenue,  New 
York,  and  are  uniformly  of  nine  benches,  seating  forty-five 
people,  and  are  substantially  built.  They  were  shipped  to 
Brazil,  knocked  down,  and  were  assembled  in  the  shops  of 
the  company.  The  electrical  equipment  is  two  G.  E.  58 
motors  with  K-io  controllers.  The  trucks  are  Brill  manu- 
facture, having  30-in.  wheels  and  8-ft.  wheel  bases.  Consoli- 
dated fenders  are  used. 

The  company  has  at  present  two  car  houses  for  electric 
cars  with  a  capacity  of  sixty-seven  cars.  All  necessary 
repairs  to  the  electric  cars  are  made  in  these  car  houses,  the 
pits  being  equipped  with  hydraulic  lifting  jacks  and  ap- 
paratus for  the  convenient  changing  of  motors  and  wheels. 

It  was  decided  that  inasmuch  as  the  completion  of  the 
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water-power  plant  would  probably  consume  two  years,  it 
would  be  advisable  to  construct  a  temporary  steam  plant, 
and  this  was  done.  The  first  cars  were  put  in  operation 
from  the  temporary  plant  May  7,  1900.  Since  then  the 
company  has  been  able  to  give  a  satisfactory  service  for 


GOVERNOR'S  PALACE  AND  TREASURY  BUILDING 

twenty-six  cars  from  its  temporary  plant.  This  will  be 
abandoned  after  the  water-power  plant  is  put  into  opera- 
tion, and  will  probably  be  entirely  out  of  service  when  this 
article  is  published.  The  installation  of  the  steam  plant 
comprised  the  following :  Two  Robb- Armstrong  engines 
of  300  hp  each,  direct  connected  to  two  225-kvv  General 
Electric  Company  500-volt  railway  generators,  switchboard 
and  feeder  panels  for  the  control  and  distribution  of  the 
current,  500  hp  of  Cahall  boilers,  and 
the  necessary  heaters,  pumps,  in- 
jectors, etc. 

The  division  operated  by  animal 
traction  is  equipped  with  137  mule 
cars,  employing  2000  mules.  The 
track  mileage  of  this  system  is  60 
miles.  For  its  animal  system  the 
company  has  five  car  houses  and 
stables.'  The  mule  cars  necessarily 
being  small  on  many  lines  where  the 
grades  are  severe,  the  company  ex- 
pects by  the  addition  of  fifty  electric 
cars  to  its  electrical  system  now  in 
operation,  to  give  an  equally  satisfac- 
tory service  in  capacity  and  headway 
to  that  given  by  the  animal  traction, 
with  its  100  small  cars. 

The  steam  line  to  Santo  Amaro 
will  be  shortly  equipped  to  the  suburb 
of  Villa  Marianna  with  electricity. 
This  will  leave  a  branch  of  some  8 
miles  to  be  operated  by  steam  with  a 
service  of  one  or  two  trains  daily. 
The  company  has  for  the  steam  sec- 
tion  of   this   road   six  locomotives, 

twelve  passenger  cars,  twenty-four  freight  cars  and  six 
meat  cars.  Ihe  company  has  a  contract  with  the  nui- 
nicipality  for  the  carrying  of  all  meat  from  I  lie  munici- 
pal slaughter  house,  where  it  is  killed,  In  the  retail 
markets. 

The  wages  ])aid  to  conductors  and  niolormcn  is  from 
90  cents  to  $1  for  a  ten-hour  day.  The  fares  charged  are 
on  the  zone  system  and  are  200  reis  Brazilian  for  all  rides 
within  a  radius  of  3  km  from  the  center  of  the  city;  beyond 


that  distance  a  second  fare  is  charged;  200  reis  at  the  pres- 
ent rate  of  exchange  amounts  to  about  4  cents,  American 
money. 

LIGHTING  .SYSTEM 

The  lighting  system  is  being  constructed  to  extend  over 
all  the  city,  so  that  light  will  be  available  for  every  house 
after  the  general  practice  with  gas  companies.  Inasmuch 
as  gas  in  Sao  Paulo  costs  over  $3  per  thousand  cubic  feet, 
the  company  feels  satisfied  that  its  electric  light  will  be 
used  by  almost  every  house  in  the  city,  and  therefore  will 
form  in  a  few  years  the  largest  part  of  the  company's  busi- 
ness. The  plan  of  distribution  has  been  laid  out  for  giving 
the  best  regulation  possible,  and  for  such  control  that  a 
twenty-four  hours  continuous  service  can  be  given.  The 
distribution  of  light  will  be  made  in  single-phase  circuits, 
so  arranged  at  the  switchboard  that  any  circuit  can  be 
thrown  onto  any  phase,  thus  making  it  possible  to  periectly 
balance  the  load  on  each  phase. 

In  the  central  portion  of  the  city,  where  the  business 
houses  are  located,  the  distribution  is  by  an  underground, 
three-wire  system,  at  115  volts,  there  being  for  this  service 
three  distributioii  vaults,  where  transformers  for  Trans- 
forming from  2080  volts  to  1 15  volts  are  located.  In  these 
vaults  are  also  located  blowers  foi  the  proper  ventilation 
of  the  underground  system.  The  distribution  to  buildings 
is  made  through  connections  from  the  main  underground 
feeders  to  an  overhead  system  of  sub-mains,  which  is  run 
upon  facades  of  buildings,  connection  being  made  between 
the  underground  feeders  and  sub-mains  through  switches 
placed  in  cast-iron  junction  boxes.  The  junction  boxes  are 
placed  at  suitable  intervals  on  the  walls  of  the  buildings.  In 
the  remainder  of  the  city,  where  the  underground  system 
is  not  necessary,  the  distribution  is  entirely  overhead.  The 
main  feeders  are  at  2200  volts.   Each  feeder  supplies  elec- 


TERMINUS  OF  LINE  TO  BRAZ  AND  PENHA 

trie  current  for  a  considcral)le  area,  this  area  being  fed 
from  transformers  I)y  three-wire  secondaries  of  115  volts, 
all  in  multiple,  after  the  usual  modern  system  of  block  dis- 
trilnition  of  secondaries.  The  secondary  wiring,  where  the 
houses  are  close  together,  forming  long  blocks,  is  placed 
upon  the  facades  of  buildings,  the  insulators  being  sup- 
ported on  iron  hooks  fastened  into  the  masonry. 

The  Companhia  Agua  e  Luz  is  at  present  operating 
5000  incandescent  and  some  250  arc  lamps.   Its  installation 
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will  be  merged  into  the  new  system  of  the  tramway  com- 
pany. 

POWER  SYSTEM 

In  the  central  part  of  the  city,  the  power  distribution  is 
underground,  similar  to  that  for  lighting,  with  three-phase 
secondary,  of  460  volts.  The  transformers  are  located  in 
the  same  vaults  with  the  lighting  transformers.  For  the 
rest  of  the  city  the  distribution  will  be  overhead  on  poles, 
the  circuits  being  three-phase  circuits  at  2200  volts.  For 
some  of  the  large  sized  motors  the  primary  voltage  will  be 
used,  but  for  smah  motors  the  voltage  will  be  reduced  to 
meet  the  requirements  of  each  particular  case. 

It  is  confidently  expected  that  within  a  short  time  the 
company  will  have  installed  3000  hp  of  electric  motors. 
The  largest  installation  contracted  for  at  the  present  time 
is  one  for  600  hp,  for  the  driving  of  a  flour  mill. 

SHOPS  AND  STORES 

In  the  purchase  of  the  Companhia  Viacao  Paulista  the 
company  has  acquired  a  repair  shop  and  building  for  gen- 
eral stores.  These  buildings  have  been  equipped  with 
modern  tools  for  the  machine  shop  and  blacksmith  shop;  a 
brass  foundry  has  been  added,  and  the  carpenter  shop  im- 
proved. Also  facilities  have  been  arranged  for  the  repair 
of  the  locomotives  operated  upon  the  steam  lines,  and  for 
such  repairs  as  are  required  for  the  cars  operated  by  animal 
traction. 

TELEPHONE  SYSTEM 

All  office  buildings,  stations,  etc.,  are  connected  by  a 
private  telephone  system,  the  main  switchboard  being  lo- 
cated in  the  head  office  of  the  company.  All  lines  are 
double  metallic  circuits  of  hard  drawn  copper  wire. 

STAFF  OF  THE  COMPANY 

The  stafif  of  the  company  in  Sao  Paulo  is  made  up 
largely  of  Americans  and  Canadians.  The  establishing  of 
the  company  in  accordance  with  Brazilian  law  and  placing 
the  company  on  a  secure  basis,  so  far  as  its  concessions  are 
concerned,  has  been' in  the  hands  of  Alexander  Mackenzie, 
of  the  firm  of  Blake,  Lash  &  Cassels^  barristers,  etc.,  of 
Toronto,  Ontario. 

The  general  management  of  the  company  in  Sao  Paulo 
has  been  in  charge  of  Robert  C.  Brown,  who  acts  also  as 
the  formal  representative  of  the  company  in  Brazil;  he  also 
having  general  charge  of  the  construction  and  operation  of 
all  of  the  work  which  has  been  done  up  to  date  by  the  com- 
pany in  Brazil.  He  has  been  assisted  at  Sao  Paulo  by 
Charles  B.  Graves,  assistant  manager;  D.  Mulqueen,  assist- 
ant treasurer;  Alipio  C.  de  Borba,  superintendent  of  rail- 
way department;  H.  Hartwell,  engineer  in  charge  of  track 
building;  L.  L.  Perry,  electrical  engineer;  T.  W.  Bevan, 
superintendent  of  power  stations;  Norman  Berry,  superin- 
tendent of  car  repairs;  J.  H.  Ryan,  superintendent  of  trans- 
mission line  construction;  D.  J.  Kerns,  superintendent  of 
city  line  construction,  and  Oscar  Krauss,  storekeeper. 
Hugh  L.  Cooper,  formerly  connected  with  the  Stilwell- 
Bierce  &  Smith-Vaile  Company,  of  Dayton,  Ohio,  has  been 
in  charge  of  the  construction  of  all  of  the  hydraulic  work 
at  Parnahyba. 



It  has  recently  been  said  that  the  era  of  electric  railway 
building  in  Massachusetts  is  on  the  wane,  but  a  prominent 
engineer,  one  well  qualified,  says  that  such  is  not  the  case. 
He  points  out  that  there  are  now  building  in  Massachu- 
setts 300  miles  of  new  line.  The  new  construction  work 
is  not  confined  to  one  portion  of  the  State;  it  is  general 
throughout  the  entire  State.  Many  new  roads  are  being 
built,  and  many  companies  now  in  operation  are  extending 
their  lines,  seeking  in  adjacent  towns  a  most  promising 
field  for  new  operations. 


Visit  of  the  Institution  of  Electrical  Engineers 
Germany 


to 


BY  E.  KILBURN  SCOTT,  A.  M.  INST.  C.  E.^  M.  I.  E.  E. 


The  visit  of  the  British  Institution  of  Electrical  Engi- 
neers to  Hanover,  Berlin,  Dresden,  Nuremburg  and 
Frankfort  during  the  fortnight  ending  July  5  was  a  great 
success.  Nothing  could  exceed  the  kindness  and  hospital- 
ity of  the  principal  hosts — the  AUgemeine  Electricitats- 
Gesellschaft,  Messrs.  Siemens  &  Halske  and  the  various 
other  firms:  Korting  Brothers,  Union  Electricitats- 
Gesellschaft,  Niles  Tool  Works,  Ludwig  Loewe,  the 
Schuckert  Company,  and  Lahmeyer  &  Company,  whose 
works  were  visited. 

The  various  authorities  of  the  electric  light  and  power 
stations,  traction  systems,  etc.,  were  also  equally  anxious 
that  the  visitors  should  see  as  much  as  possible  in  the  time 
at  disposal,  and  a  specially  interesting  feature  was  the 
recognition  given  by  the  Emperor  and  by  various  pubUc 
bodies,  starting  with  the  Hanover  municipality,  who  were 
the  first  publicly  to  entertain  the  institution.  Hanoverians, 
indeed,  claimed  a  particular  interest  in  the  visitors,  for  had 
they  not  supplied  England  with  kings  and  queens! 

One  result  of  the  trip  was  that  the  visitors  were  brought 
to  see  the  underlying  truth  of  the  old  saying,  "Scratch  an 
Englishman,  and  you  will  find  a  German."  In  fact,  it  was 
surprising  to  see  how  many  members  had  relatives  in  Ger- 
many. Mr.  (or  as  the  Germans  called  him)  Captain  Alex- 
ander Siemens  acted  as  chairman,  and  he  filled  the  post  ex- 
cellently, his  German  parentage  and  his  command  of  both 
the  English  and  German  languages  being  very  useful.  At 
the  dinner  given  by  the  two  great  Berlin  companies  on 
Wednesday,  June  26,  in  the  Berlin  Zoological  Gardens, 
the  toast  of  the  institution  was  proposed  by  Herr  Wilhelm 
von  Siemens,  representing  Siemens  &  Halske,  of  Berlin, 
and  responded  to  by  his  cousin,  Alexander  Siemens,  of  the 
firm  of  Siemens  Brothers  &  Company,  of  London. 

This  dinner  was  the  chief  function  of  the  visit,  and  in 
proposing  the  health  of  the  Emperor,  Herr  Moeller,  Min- 
ister of  Commerce,  emphasized  the  fact  that  William  II.,  of 
Germany,  had  given  much  greater  attention  to  science 
than  any  monarch  before  him,  and  it  was  a  matter  of  much 
satisfaction  to  those  present  that  this  interest  was  par- 
ticularly directed  to  electrical  science.  Readers  of  the 
Street  Railway  Journal  should  note  that  these  are  not 
mere  complimentary  words;  the  longer  one  stays  in  Ger- 
many the  more  one  sees  the  great  advantage  which  accrues 
in  having  the  head  of  the  State  closely  interesting  him- 
self in  scientific,  and  particularly  electrical,  progress.  As 
Herr  von  Siemens  said,  a  great  deal  of  the  success  attained 
to  by  Germany  was  directly  traceable  to  the  suitable  politi- 
cal conditions.  As  an  example,  it  may  be  interesting  to 
mention  that  when  the  matter  of  heavy  electric  traction  on 
long  distance  railways  came  to  the  front  and  the  experi- 
mental line  had  enabled  the  necessary  data  to  be  collected, 
the  Emperor  asked  Herr  G.  Rathenau  (the  head  of  the 
great  A.  E.  G.  Company)  to  give  a  lecture  on  the  subject. 
The  Emperor  immediately  grasped  the  overwhelming  im- 
portance of  the  matter,  a-nd  has  placed  the  military  railway 
between  Berlin  and  Zossen  at  the  disposal  of  the  electrical 
engineers,  and  has  also  commanded  that  all  State  officials 
should  give  every  assistance  in  their  power.  Can  one 
wonder  that  a  country  which  is  run  by  such  an  enterprising 
head  of  State  should  make  the  pace.  German  financial  and 
military  methods  may  have  their  disadvantages,  but  at  any 
rate  there  is  no  "marking  time"  in  that  country.  It  should 
be  remembered  that  the  whole  of  their  present  vast  indus- 
trial system  has  been  built  up  since  1870,  and  no  less  than 
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70,000  persons  are  engaged  in  the  manufacture  of  electrical 
apparatus  alone,  the  largest  concern — the  A.  E.  G.  Com- 
pany— controlling  over  17,000  hands.  There  is  nothing  very- 
much  wrong  with  a  country  that  can  show  such  a  record. 

Before  concluding  this  note  mention  should  be  made  of 
the  happy  way  in  which  the  English  ladies  were  enter- 
tained. In  Berlin  especially  they  had  a  most  delightful 
time. 

Regarding  the  design  and  quality  of  the  work  turned 
out,  there  can  be  no  doubt  that  the  Germans  are  in  the 
front  rank.  To  those  who  took  part  in  the  visit  the  expres- 
sion "made  in  Germany"  will,  in  electrical  machinery,  at 
any  rate,  convey  the  meaning  that  the  design,  workman- 
ship and  finish  is  of  the  best.   The  thorough  way  in  which 


Current  is  collected  from  a  third  rail  by  the  side  of  the 
track  by  means  of  a  number  of  sliding  shoes  fixed  to  the 
axle  boxes  of  the  motor  car  axles.  The  return  is  by  means 
of  the  track  rails.  The  conductor  rails  are  of  ordinary 
Vignoles  section,  with  the  bottom  flange  resting  on  the 
porcelain  insulator.  The  rubbing  surface  of  the  conductor 
rail  is  320  mm  above  the  track  rail.  Wooden  guards  are 
run  along  each  side  of  the  conductor  rails. 

Electric  power  is  generated  in  the  station  of  the  Gross- 
Lichterfelde  electric  tramways,  and  is  conducted  to  the 
conduct  rails  by  means  of  overhead  wires  suspended  from 
wooden  masts. 

The  engine  is  of  the  compound  condensing  type,  coupled 
to  a  Siemens  &  Halske  dynamo,  having  an  exterior  arma- 
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everything  is  inspected  and  tested  before  being  sent  out 
made  a  great  impression. 

THE  ELECTRIC  RAILWAYS  OF  BERLIN 

During  their  stay  in  Berlin  the  members  of  the  institu- 
tion were  shown  three  electric  railways — the  railway  from 
Berlin  to  Wannsee,  the  experimental  three-phase  railway, 
10,000  volts,  at  Gross-Litcherfelde,  and  the  new  elevated 
and  underground  railway  in  Berlin.  The  two  first  were  in 
operation,  and  the  last  is  nearing  completion. 

The  first  train  on  the  Wannsee  railway  commenced  rvm- 
ning  in  August,  1900,  the  method  of  traction  employed  be- 
ing continuous  current  at  750  volts,  to  allow  of  the  use  of 
storage  batteries.  The  trains  are  composed  of  ten  ordinary 
suburban  train  cars  of  the  Prussian  State  railways,  the  first 
and  last  being  fitted  with  motors.  The  weight  of  the  train 
when  empty  is  193  tons.  Each  of  the  six  axles  of  the  two- 
motor  cars  is  coupled  to  a  motor,  and  the  weight  of  ad- 
hesion is,  therefore,  equal  to  the  weight  of  the  two-motor 
cars  together,  namely,  64  tons.  The  controlling  of  the  two- 
motor  cars  is  efifected  from  the  head  of  the  train,  in  such  a 
way  that  by  means  of  one  controller  and  a  single  control- 
ling line  running  right  through  the  train,  the  six  motors 
can  be  simultaneously  cut  in  and  out  on  a  system  patented 
by  Messrs.  Siemens  &  Halske.  Westinghouse  brakes  are 
used,  the  compressed  air  being  generated  by  two  electri- 
cally worked  compressors,  one  of  which  is  installed  in  each 
motor  car. 


ture.  As  the  requirements  vary  right  away  from  o  amp. 
and  1200  amps.,  equalizing  batteries  are  installed  at  either 
end  of  the  line,  that  is  at  Zehlendorf  and  Berlin. 

The  experimental  road  to  work  with  three-phase  current 
at  10,000  volts  is  at  Gross-Lichterfelde,  and  was  built  by 
Siemens  &  Halske,  in  order  to  study  the  application  of 
high-tension  currents  to  traction  purposes.  The  road  was 
opened  at  the  beginning  of  the  year  1899,  and  has  been  in 
operation  ever  since. 

Three-phase  current  of  10,000  volts,  and  50  cycles  per 
second,  is  generated  in  a  sub-station  by  means  of  motor 
dynamos  and  transformer,  and  fed  directly  to  the  overhead 
line  wires. 

The  electrical  equipment  of  the  line  consists  of  three 
wires,  mounted  at  the  side  of  the  track  on  poles,  one  above 
the  other,  and  a  meter  apart.  Bow-shaped  brackets  are 
festened  to  the  poles,  having  a  chain  between  their  ends,  to 
which  the  wires  are  flexibly  suspended;  the  lowest  wire  is 
si  rn  above  the  track,  and  underneath  the  wires  there  is  a 
guard  net. 

The  locomotive  has  the  following  dimensions: 

Gage    1.435  meters 

Length  of  frame   4  " 

Width  of  frame   2.2  " 

Distance  of  axles   2.8  " 

Diameter  of  wheels   I  " 

Weight   16  tons 


28o 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  io. 


The  locomotive  is  built  up  of  steel  in  the  usual  way,  the 
under  frame  being  of  the  same  kind  as  for  an  ordinary 
freight  car.  It  is  provided  with  a  hand  brake,  as  well  as 
with  an  air  brake,  the  air  pressure  being  produced  by  an 
electric  motor  compressor. 

On  the  roof  of  the  cab  there  are  three  vertical  spindles, 
each  carrying  a  current  collector  having  a  vertical  alu- 
minum bow,  which  is  pressed  against  the  line  wires  by 
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means  of  springs.  Aluminum  is  used  so  as  to  lessen  their 
mass,  and  so  assist  the  springs  to  keep  a  good  contact. 
The  bows  are  operated  by  the  driver  through  gearing  and 
a  jaw  clutch.  Qn  the  roof  there  are  also  .mounted  three 
Siemens  horn-shaped  lightning  arresters. 

The  motors  are  operated  at  750  volts,  and  in  order  to 
lower  the  pressure  down  from  10,000  volts,  two  transform- 
ers are  provided.  The  high-tension  switches  are  of  Sie- 
mens &  Halske  special  tube  form,  and  are  arranged  in  the 
roof  of  the  car,  the  opening  at  the  two  breaking  points, 
when  switched  off,  being  about  a  foot.  As  the  switch 
carries  10,000  volts,  the  actual  operation  of  switching  on 
and  off  is  arranged  pneumatically.  If  the  condition  of  the 
track  and  its  length  would  allow  of  it,  the  locomotive  could 
easily  attain  a  speed  of  120  km  per  hour,  and  under  such 
conditions  2000  volts  w'ould  be  required  at  the  motor  ter- 
minals, when  the  winding  is  connected,  "star"  for  starting, 
and  1 150  volts  when  connected  in  "mesh"  for  normal  run- 
ning. 

The  locomotive  is  equipped  with  two  asynchronous  three- 
phase  motors,  each  capable  of  giving  30  hp  normal  load, 
and  120  hp  maximum.  The  ratio  of  gearing  being  1:3.15, 
the  locomotive  has  a  speed  of  60  km  per  hour. 

For  regulation  of  the  speed  the  controller  in  the  cab  can 
give  the  following  connections:  Standard,  star  connection; 
maximum  pull,  mesh  connection;  half  speed,  one  second- 
ary phase  open. 

The  controller  contacts  are  provided  with  magnetic 
blowout,  and  two  chain  wheels  with  chains  to  operate  the 


rheostat  switches  in  the  second  transformer  chamber.  The 
rheostats  for  the  motors  are  of  sheet  iron,  and  are  fixed 
underneath  the  flooring  of  the  locomotive. 

To  insure  perfect  safety  against  electric  shocks  all  parts 
of  the  locomotive  are  most  carefully  grounded. 

The  elevated  and  underground  railway  is  about  1 1  km 
long,  and  runs  approximately  east  and  west  right  through 
the  central  portion  of  Berlin.  The  work  is  nearing  com- 
pletion, and  it  is  expected  that  the  line  will  be  running 
early  next  year.  The  underground  tunnels  are  excavated 
along  the  main  streets,  and  then  covered  in,  the  transverse 
concrete  arches  being  22  cm  thick  at  the  crown,  and  the 
surface  of  the  road  being  about  60  cm  higher.  The  arches 
are  of  cement  concrete,  built  on  wooden  centerings,  tHe 
distance  between  the  transverse  girders  being  about  t-|  m. 
The  rise  of  the  arch  is  20  cm.  As  there  is  a  shifting  sand 
foundation,  an  enormous  amount  of  piling  has  been  neces- 
sary. The  gage  of  the  rails  is  4  ft.  8-i  ins.,  and  the  width 
of  the  subway  6^^  m. 

The  elevated  portion  of  the  railway  is  built  on  uprights, 
which  are  free  to  swing,  being  set  in  globular  foundation 
shoes.  Some  of  the  overhead  construction  is  very  clever 
engineering,  especially  when  passing  the  Potsdamer  Bahn- 
hof,  where  the  elevated  structure  has  had  to  be  carried  over 
the  railway  lines,  two  streets  and  a  canal.    One  of  the 
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Sloans  is  100  m  long.  In  only  two  places  does  the  railway 
cut  through  the  houses. 

Each  train  will  consist  of  two  motor  cars  and  one  ordi- 
nary car.  One  of  the  motor  cars  was  shown  near  the  gen- 
erating station.  It  runs  on  two  bogies,  and  each  of  the 
four  axles  is  driven  by  a  single-reduction  motor,  wound 
for  750  volts,  and  a  current  of  1000  amps,  to  1400  amps. 
The  wheels  are  850  mm  in  diameter,  and  it  is  intended  to 
run  at  30  km  an  hour,  normal  speed.  The  stations  average 
about  600  m  apart. 

The  power  house  is  practically  completed.    It  contains 
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three  vertical  1200-hp  engines,  by  Boesig,  each  coupled  to 
a  Siemens  &  Halske  800-kw  vertical-pole  dynamo,  having 
ten  poles,  the  armature  being  fitted  with  separate  com- 
mutators. The  boiler  house  is  aljove  the  engine  house, 
and  supjalies  steam  at  a  pressure  of  10  atmospheres,  and 
with  200  degs.  Centigrade  superheat. 

THE  WORKMEN  AND  STAFF  OF  GERMAN  FACTORIES 

The  consideration  shown  by  employers  for  their  woi'k- 
men  was  apparent  in  every  factory  visited.  It  took  the 
form  of  dining-rooms,  lockers  for  the  men's  belongings, 
provisions  in  the  shops  for  washing,  and  in  some  cases 


do  not  seem  to  hurry  themselves  unduly.  There  is  no 
doubt  that  an  equitable  piece  work  system  without  any 
sweating  is  good  for  both  employer  and  employee,  as  it  re- 
duces the  number  of  non-producers  in  a  shop  to  a  mini- 
mum point.  The  nagging  and  chivying  which  one  sees  in 
some  British  shops  does  no  good  in  the  end. 

An  excellent  feature  is  the  encouragement  given  the 
sons  of  employees.  In  many  cases  these  young  men  are 
offered  special  facilities  for  passing  through  the  shops  and 
offices,  so  that  they  may,  in  due  time,  take  leading  positions 
on  the  staff.  Many  engineers  remarked  on  the  absence  of 
the  boy  labor  which  is  so  common  in  England.    Men  and 


VIEW  OF  AN  ELEVATED  SECTION  OF  THE  BERLIN  ELEVATED  AND  UNDERGROUND  RAILWAY 


elaborately  fitted  baths.  These  are  all  things  which  are 
omitted  in  the  average  British  factory. 

The  foreign  workman  has  not  so  high  a  wage,  and  has 
to  work  slightly  longer  hours,  but  there  is  no  doubt  that  he 
is  much  better  ofif  in  the  conditions  in  which  he  has  to 
work.  Take  a  German  workman  out  of  one  of  the  new 
A.  E.  G.  shops,  where  there  is  room  to  waltz  round  every 
machine,  and  the  floor  is  so  clean  that  one  could  cat  his 
dinner  ofif  it,  and  put  that  same  man  into  the  average  dark, 
dirty  and  crowded  English  shop  (or  marine  store,  as  many 
of  them  deserve  to  be  called)  at  double  the  wage,  and  it  is 
more  than  likely  he  will  prefer  Berlin. 

The  Continental  workman  is  sup])ose(l  to  work  much 
longer  hours,  but  as  a  matter  of  fact,  he  works  ten  hours  a 
day,  and  very  seldom  makes  overtime. 

Piece  work  is  the  rule  in  most  German  works,  and  tlir 
prices  appear  to  be  arranged  on  an  easy  basis,  as  the  hands 


young  women  do  all  the  work;  the  boys  are  either  at 
school  or  going  through  their  military  drill.  Those  who 
know  what  it  is  to  run  an  English  shop  full  of  boys  will 
appreciate  the  German  system. 

A  feature  of  the  German  works  is  the  orderliness  to  be 
found  everywhere  and  the  ease  with  which  the  various  de- 
partments work  together  without  any  overlapping,  no 
doubt  due  to  the  sense  of  discipline,  which  is  second  na- 
ture to  a  German. 

The  German  military  system  may  have  some  draw- 
backs, yet  the  most  prejudiced  observer  can  not  fail  to  see 
that  the  various  manufacturers  benefit  largely  from  the  fact 
that  every  able-bodied  man  in  the  works  is,  to  all  intents 
and  purposes,  a  soldier.  Many  members  of  the  stafif  are 
also  officers  of  the  reserve;  in  fact,  the  electrical  firms  like 
to  have  as  many  officers  on  their  stafif  as  possible,  as  it 
gives  the  firm  prestige. 
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On  the  Continent  a  workman  can  easily  travel  or  tramp 
from  country  to  country,  and  he  thus  broadens  his  mind, 
and  by  going  from  works  to  works  sees  that  engineering 
science  or  ability  is  not  a  thing  which  any  nation  or  col- 
lection of  individuals  can  claim  to  themselves.  Great  Brit- 
ain benefits  to  some  extent  from  her  insular  position,  and 
yet  she  loses  considerably  in  that  there  is  not  that  rapid  in- 
terchange of  thought  and  ideas  which  is  met  with  on  the 
Continent.  It  may  be  worth  mentioning  that  many  of  the 
leading  electrical  firms  have  factories  in  various  countries, 
and  on  this  account  have  a  big  pull,  not  only  because  they 
are  better  able  to  judge  of  the  local  requirements,  but  also 
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because  when  there  is  a  labor  trouble  in  one  country,  all 
they  have  to  do  is  to  transfer  the  manufacture  temporarily 
to  one  of  the  branch  works. 

England  is  essentiallv  the  home  of  small  concerns,  and 
there  is  this  to  be  said  for  the  small  shops,  that  it  tends  to 
greater  individualism  of  character  and  thought.  Birming- 
ham and  Leeds,  for  example,  may  be  cited  as  districts 
where  individualism  is  a  strongly  marked  characteristic. 
At  Frankfort  the  writer  had  an  interesting  conversation 
with  a  German  gentleman  who  had  spent  ten  years  in  the 
north  of  England,  and  where  he  had  employed  hundreds  of 
workmen  in  erecting  corn  milling  machinery.  He  thought 
most  highly  of  the  English  workmen  on  account  of  their 
character  and  individuality,  and  was  of  opinion  that  on 
an  outside  job  or  in  a  tight  corner  there  is  no  one  to  equal 
the  North  of  England  or  the  Scotch  mechanic. 

THE  FINANCIAL  SITUATION 

One  must,  of  course,  be  careful  what  one  says  or  repeats 
in  connection  with  the  commercial  or  financial  condition  of 
an  industry,  but  there  is  no  doubt  that  the  German  elec- 
trical industry  is  passing  through  an  acute  crisis  at  the 
present  time. 

The  position  of  affairs  would  appear  to  be  very  similar 
to  that  which  occurred  in  the  United  States  in  1893,  and 
the  wonder  to  those  in  the  know  is,  why  the  present  crisis 
did  not  come  at  an  earlier  date.  The  German  boom  com- 
menced about  1893,  and  those  with  experience  in  the  States 
gave  it  three  years,  instead  of  which  it  has  lasted  eight 
years. 

At  the  reception  of  the  Verband  Deutscher  Electro- 
technische,  Herr  Buschkiel  mentioned  the  unfortunate 
closing  of  the  Leipzig  and  Dresden  industrial  banks,  which 
had  been  indirectly  the  means  of  the  failure  of  Messrs. 


Kummer  &  Company,  and  the  Saxon  Accumulator  Works, 
two  of  the  works  which  the  institution  was  to  have  visited. 
The  writer  purposely  made  inquiries  to  see  whether  this 
happening,  coincident  as  it  was,  with  the  meeting  at  Dres- 
den, would  act  as  a  damper  to  the  meeting,  but  such  did  not 
appear  to  be  the  case. 

The  Hooley  collapse  in  London  had  practically  no  ef- 
fect on  the  trade  of  Leeds,  Manchester,  Birmingham,  New- 
castle or  Glasgow,  and  so  in  the  same  way,  while  the  failure 
of  the  Leipziger  bank  is  bad  enough  in  its  way,  yet  it 
seems  to  have  had  little  or  no  effect  on  the  general  trade  of 
Germany. 

The  Leipziger  bank  smash  was  due  to  speculation  in 
the  Cassel  Traber  Trocknung  (Grain  Drying)  Company,  in 
which  company's  accounts  there  is  a  deficit  of  £725,000. 
This  company  was  founded  for  the  purpose  of  making 
cattle  food  from  the  refuse  of  breweries,  and  the  idea  seems 
to  have  been  a  very  good  one.  Unfortunately  it  got  into 
the  hands  of  men  who  deliberately  set  to  work  to  swindle 
the  public.  German  law  is  very  strict  with  those  who  mis- 
use public  funds,  and  the  manager  of  the  Leipziger  Bank 
and  his  colleagues  are  to  be  prosecuted  by  the  State. 

To  understand  why  the  electrical  business  in  Germany  is 
so  stagnant  at  the  moment,  it  will  be  well  to  explain  briefly 
the  German  method  of  setting  about  the  electric  lighting  or 
the  supply  of  tramways  to  a  town.  A  concession  having 
first  of  all  been  obtained  from  the  municipality,  estimates 
are  then  prepared,  which  show  that  the  capital  value  of  the 
completed  undertaking  as  a  running  concern  is  much 
•higher  than  the  actual  cost  of  the  plant  supplied.  An  in- 
dustrial bank  is  then  approached  to  supply  the  money  for 
the  undertaking,  and  in  return  take  the  paper  (shares)  of 
the  subsidiary  lighting  or  traction  company.  Naturally  the 
face  value  of  the  shares  is  much  higher  than  the  manufac- 
turers' prices^  and  this  paper  profit  goes  to  the  bank,  who, 
as  occasion  offers,  is  supposed  to  unload  the  shares  on  to 
the  public.  This  brings  us  to  the  hitch  in  the  business,  in- 
asmuch as  quite  a  number  of  manufacturing  companies 
have  been  at  work  doing  this  concession  work,  and  the 
banks  are,  therefore,  full  up  with  shares  which  the  public 
will  not  buy.  Naturally  the  banks  which  were  before  so 
ready  with  their  money  will  not  now  touch  concession 
work. 

As  the  work,  while  it  lasted,  went  through  at  a  very 
rapid  rate,  the  manufacturers  had  to  build  very  large 
works,  and  these  they  now  find  a  difficulty  to  keep  go- 
ing. Hence  the  remarkably  low  bids  which  they  are  mak- 
ing for  English  and  colonial  contracts. 

Korting  Brothers,  of  Hanover,  was  the  only  firm  visited 
which  was  not  a  limited  company,  and  as  this  is  somewhat 
unusual,  it  may  be  of  interest  to  mention  that  the  firm  was 
started  as  a  brass  foundry  by  the  two  brothers  Korting  and 
one  man  in  1870.  Now  there  are  2200  employees,  in- 
clusive of  the  200  members  of  staff,  engaged  in  the  manu- 
facture of  such  specialties  as  ejector  condensers,  radiators 
for  steam  heating  and  such  like  apparatus.  The  range  of 
work  done  by  the  firm  is  very  wide,  and  embraces  double- 
acting  gas  engines  up  to  1000  hp,  and  an  electrical  de- 
partment. The  history  of  this  firm  is  very  similar  to  many 
others  in  Germany,  for  it  must  be  remembered  that  as  a 
cohesive  country,  with  established  industries,  Germany 
can  only  date  back  to  1870. 

 ♦♦♦  

The  tramway  employees  in  three  Italian  cities,  Rome, 
Naples  and  Milan,  went  on  strike  last  month.  It  is  said 
that  1200  employees  were  on  strike  in  Rome,  and  the  au- 
thorities were  called  upon  to  protect  the  operators  of  the 
cars  that  were  being  run  by  the  company.  No  acts  of 
violence  were  reported. 


284 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  id. 


The  Niagara,  St.  Catharines  &  Toronto  Railway 


BY  E.  F.  SEIXAS 

While  electricity  has  not  yet  "conquered  the  trunk 
lines,"  there  are  a  number  of  examples  of  short  railroads 
which  were  formerly  operated  by  steam,  but  which  have 
abandoned  that  power  in  favor  of  electricity.    A  striking 


of  which  is  in  operation  at  the  present  writing  and  the  rest 
under  construction,  leaves  only  the  line  between  Toronto 
and  Hamilton  yet  to  be  built,  thus  enabling  a  passenger  to 
get  on  a  trolley  car  in  any  part  of  BufYalo  and  run 
through  by  electric  car  to  Toronto,  the  "Queen  City  of 
the  West." 

The  roadbed  is  of  the  standard  of  steam  lines  in  con- 
struction,, almost  entirely  over  private 
right  of  way,  which  is  sufhciently  wide  to 
allow  of  double  track.  The  overhead  con- 
struction consists  of  35-ft.  poles  and  iron- 


FREIGHT  YARDS  AND  CAR  HOUSE  OF  COMPANY 


MAP  SHOWING  ROUTE  OF  NIAGARA,  ST. 
CATHARINES  &  TORONTO  RAILWAY 


example  of  this  kind  of  conversion  is  to  be  found  in  the 
rehabilitation  of  the  old  Niagara  Central  Road,  a  former 
steam  road  connecting  Niagara  Falls,  Out.,  and  St.  Catha- 
rines, Ont.  As  a  steam  road,  the  less  said  about  it  the 
better.  J.  A.  Powers,  A.  B.  Colvin  and  J.  W.  Herbert, 
three  typical  representatives  of  the  old  Empire  State,  con- 
ceived the  idea  of  connecting  Buffalo  and  Toronto  ])y  an 
electric  road.  They  bought  up  the  link  between  Niagara  Falls 


pipe  brackets,  on  which  is  suspended  two  No.  000  Fig.  8 
trolley  wires  placed  i  ft.  apart.  These  wires  are  cross 
connected  every  ten  poles,  and  one  acts  as  a  feeder  to  the 
other.  The  winter  cars  on  this  line  are  veritable  palace 
cars.  They  are  50  ft.  long,  are  operated  by  four  SS'^P 
motors,  equipped  throughout  with  Westinghouse  air 
brakes  and  contain  smoking  and  baggage"  compartments. 


ROTARY  SUB-STATION 


TROLLEY  EXCURSION  CARS 


on  the  Canadian  side  and  St.  Catharines,  and  entered  into 
running  arrangements  with  the  International  Traction 
Company,  which  operates  all  the  lines  in  Buffalo  and  Niag- 
ara Falls,  and  then  proceeded  to  electrify  the  old  steam  road 
to  St.  Catharines.  An  extension  of  6  miles  was  built  from 
St.  Catharines  to  Port  Dalhousie,  on  Lake  Ontario,  and  a 
boat  service  was  instituted  between  Port  Dalhousie  and 
Toronto.  Franchises  have  been  given  between  Hamilton 
and  St.  Catharines,  and  the  road  between  these  points,  half 


The  open,  or  summer,  cars  are  the  fifteen-bench  type,  seat- 
ing ninety  people,  and  both  types  of  cars  are  so  arranged 
as  to  operate  at  maximum  speed  of  50  miles  an  hour. 
Acetylene  headlights  are  used  entirely,  the  company 
having  had  special  burners  arranged  for  its  cars. 

The  company  also  owns  and  operates  two  fast  lake  boats, 
one  of  which  is  illustrated,  which  run  between  Port  Dal- 
housie and  Toronto.  Each  boat  will  carry  about  1000 
people  and  from  50  tons  to  75  tons  of  freight.    The  cars 


September  7,  igoi.] 


STREET  RAILWAY  JOURNAL. 


285 


run  within  50  ft.  of  the  gangplank,  making  a  very  com- 
fortable connection.  The  company  is  also  laying  out  a 
park  at  the  boat  landing. 

The  Niagara,  St.  Catharines  &  Toronto  Railway  Com- 
pany operates  a  through  freight  service  in  connection  with 
the  various  steam  roads;  has  freight  sidings  into  as  many 
as  fifty  manufacturing  plants;  has  its  own  private  tele- 
graph and  telephone  lines,  and  is  operated  exactly  on  the 
basis  of  a  steam  road.  There  are  five  telegraph  stations 
along  the  line;  an  operator  at  each  station,  who  also  sells 
tickets  and  looks  after  the  freight,  and  at  each  turnout  there 
is  a  telephone,  so  that  the  usual  delays  encountered  on  a 


TEAMS  FORlLOADlNGtAND  UNLOADING  FREIGHT 


ft.  wide,  and  is  divided  into  four  stalls.  The  first  is  used 
for  the  repair  shop,  in  which  the  equipment  is  thoroughly 
complete  in  its  appointments.  In  the  back  end  is  the  store- 
room.   In  the  second  stall  is  the  washstand;  the  third  stall 


SECTION  OF  STRAIGHT  TRACK  AND  BLOCK  SIGNAL 


single-track  road  at  the  sidings  is  practically  done  away 
with.  It  is  the  rule  in  Canada  for  railroads  to  collect  and 
deliver  freight,  and  for  this  purpose  the  company  owns 
five  teams  and  drays,  which  can  be  seen  in  one  of  the 
accompanying  views,  loaded  with  Packard  Electric  Com- 
pany transformers,  this  being  part  of  one  shipment  to  Ot- 
tawa from  this  progressive  company.  The 
rule  regarding  passenger  baggage  is  sim- 
ilar to  that  on  steam  roads.  Ordinary 
passengers  are  allowed  150  lbs.,  and  com- 
mercial travelers  double  this  amount. 

For  hauling  freight  the  company  has  a 
40-ton  steam  and  a  35-ton  electric  loco- 
motive. The  latter  is  equipped  with  four 
iio-hp  Westinghouse  motors.  In  addi- 
tion the  company  uses  during  summer 
months  as  a  locomotive  and  repair  car  a 
large  McGuire  electric  snow  plow,  with 
the  nose  and  wings  removed.  Type  K-14 
controllers  are  used  with  the  four  motor 
equipments. 

The  country  through  which  the  road 
passes  between  Niagara  Falls  and  Port 
Dalhousie  is  a  veritable  garden  spot — 
first  a  peach  orchard  covering  acres,  .then 
an  apple  orchard,  then  a  vineyard;  in  fact, 
almost  any  fruit  that  is  known  to  grow  in 
a  northern  climate  is  to  be  found  in  this 
section. 

The  old  Welland  Canal,  having  been 
superseded  as  a  waterway  by  a  larger  and  better  canal,  has 
been  turned  to  practical  uses,  and  is  used  entirely  for 
power;  therefore,  factories  are  springing  up  all  along  its 
banks. 

The  freight  yard  and  car  houses  cover  about  6  acres. 
The  car  house  is  a  square  brick  building  300  ft.  long  x  300 


is  for  storage,  and  in  the  rear  end  of  the  fourth  stall  are  the 
carpenter  and  paint  shops.  The  building  is  entirely  fire- 
proof and  is  equipped  with  the  Kinnear  steel  doors.  There 
are  no  openings  between  the  stalls.  The  small  building 
adjoining  is  the  blacksmith  shop. 

At  the  upper  end  of  the  yard  is  the  freight  shed,  260  ft. 


STEAMER  OWNED  BY  COMPANY  USED  IN  TORONTO  SERVICE 


long  and  40  ft.  wide.  Here  are  to  be  found  the  train  des- 
patcher's  office  and  the  general  freight  agent;  also  on  the 
second  floor,  a  lounging-room  for  the  employees.  An  in- 
novation in  the  handling  of  fruit  has  been  adopted  by  this 
road.  Small  fruit  platforms  have  been  erected  along  the 
line  almost  at  the  door  of  the  grower;  trucks  have  been 


286 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  id. 


placed  thereon,  and  fruit  is  immediately  loaded  on  the 
trucks.  The  trucks  are  then  run  onto  the  freight  cars  and 
are  taken  through  to  their  destination  without  having  to 
be  handled  several  times,  as  under  the  old  system. 

To  give  an  idea  of  the  amount  of  business  that  is  done 
over  the  main  line,  one  week  in  July  alone  25,756  pas- 


STANDARD  COMBINATION  DOUBLE-TRUCK  CAR 

sengers  were  carried  and  2296  tons  of  freight.  The 
earnings  have  been  beyond  the  expectations  of  the  stock- 
holders, and  it  is  very  evident  that  good  service  and  proper 
equipment  will  bring  good  returns. 

The  company  has  recently  purchased  a  local  line  run- 
ning through  several  small  towns  about  St.  Catharines,  to- 
gether with  a  water-power,  and  is  now  putting  in  apparatus 
to  develop  600  hp.  The  power  will  be  of  the  same  charac- 
ter as  that  generated  at  the  great  Niagara  power  plant  at 
Niagara  Falls,  so  that  either  original  powers  may  be  used 
in  case  of  necessity. 

The  power  is  at  present  derived  from  two  rotary  sub- 
stations, one  at  St.  Catharines  and  one  at  Niagara  Falls, 
Ont.,  the  original  source  of  energy  being  the  great  Niagara 
power  plant  at  Niagara  Falls,  N.  Y.  ''The  current  is  re- 
ceived at  the  Niagara  sub-station  at  2200  volts,  three-phase, 
25  cycles.  Here  it  is  stepped  up  by  three  transformers, 
delta  connected,  to  11,000  volts,  to  feed  the  step-down 
transformers  at  Niagara  and  St.  Catharines.  These  step- 
down  transformers  reduce  the  voltage  to  375,  and  are  con- 
trolled by  oil  switches  placed  6  ft.  behind  the  switchboard 
and  operated  from  the  board  by  a  system  of  levers,  so  that 
no  high  voltage  is  on  the  switchboard  at  all.  All  trans- 
formers are  oil  cooled.  The  step-down  transformers  feed 
the  rotary  converters.  These  are  of  300-kw  capacity,  and, 
as  the  frequency  is  so  low,  they  run  at  the  satisfactory 
speed  of  500  r.  p.  m.  All  rotary  converters  operate  quietly, 
and  it  would  be  almost  impossible  to  tell  when  thev  are 
running  if  the  observer  is  a  few  feet  away,  were  it  not  for 
the  beautiful  end  play  given  by  the  new  C.  G.  E.  end-play 
device.  As  the  power  supplied  by  the  big  falls  company  is 
very  steady  and  of  good  wave  form,  no  trouble  has  been 
experienced  by  hunting  or  getting  out  of  step.  No  bridges 
are  used  by  the  rotary  fields. 


The  switchboard  consists  of  two  blue  Vermont  marble 
panels,  one  for  the  alternating  current  and  one  for  the 
direct  current.  On  the  alternating-current  panel  are 
mounted  the  standard  instruments,  the  lever  controlling 
the  ii,ooo-volt  switches  and  the  lever  operating  com- 
pensator switch.  On  the  direct-current  panel  are  mounted 
the  standard  railway  appliances  and 
besides  a  starting  switch. 

As  will  be  seen,  it  is  possible  to 
start  the  rotaries  either  from  the 
alternating  current  or  direct-con- 
nected current.  The  alternating  cur- 
rent is  preferred  in  these  plants,  owing 
to  the  varying  voltage  of  the  trolley 
circuit.  In  starting  alternating  cur- 
rent it  is  necessary  to  split  the  field  of 
the  rotary,  and  then,  using  the  com- 
pensator, bring  the  armature  current 
to  current  voltage  and  phase  relations 
on  the  alternating-current  side,  with 
current  voltage  and  polarity  on  the 
direct-connected  side. 

In  starting  from  the  trolley  circuit 
the  field  is  first  excited,  and,  after 
armature  current  has  been  gradually 
introduced  by  the  starting  switch,  the 
machine  is  synchronized  by  varying 
the  field  strength. 

The  io,ooG-volt  circuits  are  pro- 
tected by  fuse  circuit  breakers  and  by 
lightning  arresters  at  each  end. 

The  step-up  transformers  were  sup- 
plied by  the  Westinghouse  Electric  & 
Manufacturing  Company.    The  step- 
down  transformers,  rotaries,  switch- 
boards, etc.,  were  supplied  by  the  Canadian  General  Elec- 
tric Company,  of  Toronto. 




Opening  of  the  Lisbon  Line 


On  July  26  the  officers  of  the  Companhia  Carros  de 
Ferro  de  Lisbon  were  treated  to  their  first  ride  on  the  elec- 
tric cars  in  Lisbon.  An  open  car  left  Santo  Amaro  at  12 
o'clock  midnight  of  that  day,  and  made  the  journey  to 
Alges  in  twelve  minutes.  The  machinery  worked  very 
smoothly,  everybody  admiring  the  brilliant  illumination 
produced  by  the  electric  lights,  which  so  strongly  con- 
trasted with  the  old  oil  lamps  used  in  the  mule  cars.  The 
run  from  Santo  Amaro  to  the  Rua  do  Arsenal  was  made 
in  thirteen  minutes.  On  returning  to  Santo  Amaro,  all 
were  treated  to  an  ample  quantity  of  champagne,  and 
drank  to  the  future  prosperity  of  the  company. 




Opening  of  the  New  Conduit  Lines  in  New  York 


On  Aug.  25  the  new  extensions  of  the  Sixth  Avenue  and 
Eighth  Avenue  lines  to  the  foot  of  Cortlandt  Street,  New 
York,  were  successfully  put  in  operation  by  the  Metro- 
politan Street  Railway  Company.  This  terminus  is  one 
long  needed,  and  is  the  first  west  side  electric  river  ter- 
minus of  the  company  south  of  Twenty-Third  Street.  The 
other  most  extensive  track  work  of  the  company  which 
the  company  is  carrying  on  is  the  equipment  of  the 
Seventh  Avenue  line  with  the  conduit.  When  this  is  finished 
all  the  longitudinal  lines  of  the  company  will  be  in  opera- 
tion by  electric  power,  with  the  exception  of  the  Belt  Line 
and  that  on  First  Avenue. 
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New  Railway  in  London 


Greater  London,  like  Greater  New  York,  occupies  a  very  ex- 
tensive territory  comprising  many  communities,  which,  some  ten 
years  ago,  were  under  separate  municipalities.  The  incorporation 
of  each  district,  however,  into  the  metropolis  was  not  as  com- 
plete as  that  in  New  York  City,  and  many  of  the  districts  retained 
a  certain  autonomy  and  powers  to  carry  on  municipal  enterprises. 
Acting  under  these  powers,  the  district  of  East  Ham,  which  has 
a  population  of  about  160,000  inhabitants,  and  lies  north  of  the 
River  Thames  in  the  eastern  end  of  the  city,  has  put  in  operation 
an  electric  trolley  system,  the  first  municipal  electric  tramway 
in  the  Metropolitan  District  of  London. 

Parliamentary  sanction  for  the  installation  of  the  electric  lines 
was  obtained  by  the  District  Council  at  East  Ham  in  1898,  and 


The  engines  were  built  by  Musgrave  &  Sons,  of  Bolton,  and  are 
of  the  horizontal  cross-compound  type,  having  an  ordinary  piston 
valve  controlled  by  an  automatic  crankshaft  governor  on  the  high- 
pressure  side,  while  the  low-pressure  side  is  fitted  with  Corliss 
valve  gear.  The  150-hp  engine  has  cylinders  of  9  ins.  and  18  ins. 
diameter  with  24-in.  stroke,  running  at  a  speed  of  150  r.  p.  m. 
The  350-hp  engines  have  cylinders  measuring  13^/2  and  27}^  ins. 
with  27-in.  stroke,  and  run  at  135  r.  p.  m. 

The  generators,  which  are  direct  driven,  were  manufactured 
by  the  English  Electric  Manufacturing  Company,  of  Preston,  and 
each  can  be  used  for  either  lighting  or  traction  work.  When 
used  for  traction  purposes  they  work  with  a  compound  winding, 
and  have  a  variation  of  from  500  volts  to  550  volts.  When  em- 
ployed for  lighting  they  are  run  as  shunt-wound  generators,  hav- 
ing a  full  load  capacity  with  a  maximum  of  580  volts  at  full  speed, 
and  are  capable  of  giving  the  full  load  current  of  480  volts  at  the 


INTERIOR  OF  EAST  HAM  ELECTRIC  STATION 


at  the  same  time  the  Council  procured  powers  for  an  electric 
lighting  system.  Tramway  privileges  were  extended  in  1900,  so 
as  to  cover  a  total  of  2^  miles  of  double  track  and  6%  miles  of 
single  track,  of  which  41/2  miles  have  been  completed.  The  sys- 
tem is  interesting,  not  only  from  the  fact  of  its  being  the  first 
municipal  electric  line  in  London,  but  also  because  it  combines 
a  lighting  and  tramway  service.  The  contracts  were  awarded  in 
September,  1899,  and  Dick,  Kerr  &  Company  were  the  successful 
bidders  for  the  complete  installation. 

The  power  station  is  practically  in  the  center  of  the  distribution 
system  on  a  plot  of  land  5  acres  in  extent,  which  is  occupied  by 
municipal  buildings.  The  tramway  buildings  include  the  power 
station,  car  house,  and  practically  all  of  the  structures  required  in 
the  operation  of  the  cars.  The  engine  room  measures  177  ft.  x 
42  ft.  It  has  a  clear  height  of  26  ft.,  and  is  served  by  a  20-ton 
traveling  crane.  The  walls  are  lined  with  glazed  tiling  up  to  the 
level  of  the  girders  on  which  the  crane  runs.  The  station  con- 
tains three  225-kw  generators,  each  direct  coupled  to  a  3So-hp 
engine,  and  one  loo-kw  generator  coupled  to  a  150-hp  engine. 


same  speed,  a  rheostat  being  provided  of  sufficient  range  to 
enable  the  voltage  to  be  varied  between  the  limits  of  480  volts 
and  580  volts.  The  armatures  are  of  the  slotted  type,  drum 
wound  with  interchangeable  coils,  and  special  ventilating  ducts 
are  provided  to  insure  a  low  temperature  rise. 

The  main  switchboard  consists  of  thirteen  panels  of  white 
marble  mounted  on  a  raised  platform,  and  was  made  by  the 
English  Electric  Manufacturing  Company,  Ltd.  It  is  composed 
of  four  generator  panels,  two  balancers,  two  lightning  feeders,  two 
traction  feeders,  one  station  lighting,  one  booster  and  one  Board 
of  Trade  panel,  with  all  the  usual  switches,  instruments,  etc. 
^  The  boiler-house  equipment  consists  of  four  Babcock  &  Wilcox 
single-deck  boilers,  each  having  a  heating  surface  of  3580  sq.  ft., 
and  capable  of  evaporating  10,000  lbs.  of  water  per  hour  at  150-lb. 
pressure.  Babcock  &  Wilcox  superheaters  are  supplied  on  each 
boiler.  A  "Boby"  patent  heater  detartarizer  is  also  supplied, 
capable  of  heating  and  purifying  3000  gals,  of  water  per  hour. 
The  boiler  feed  pumps  are  of  the  Blake  simplex  admiralty  type, 
so  arranged  to  work  as  two  entirely  separate  pumps,  or  as  one 
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compound  if  required.  A  Barnard  Wheeler  cooling  tower  is  also 
provided,  capable  of  dealing  with  the  circulating  water  when 
condensing. 


bonded  throughout,  with  oooo  S.  W.  G.  Neptune  bonds.  Askham 
Brothers  &  Wilson's  cast-steel  special  work  used  throughout. 
The  double  track  is  laid  upon  a  continuous  bed  of  cement  con- 


225-KW  GENERATOR,  EAST  HAM  STATION 


For  the  engine  room  Babcock  &  Wilcox  have  also  supplied 
two  Wheeler  condensers,  with  combined  air  and  circulating 
pumps,  so  arranged  as  to  be  available  for  any  one  or  tWo  of  the 
sets  which  may  be  running. 

The  track,  which  is  mostly  level,  is  laid  with  87-lb.  rails,  double- 


crete,  6  ins.  thick,  and  paved  throughout  to  a  distance  of  18  ins. 
outside  of  the  rails  with  granite  blocks,  while  in  the  single  track 
the  rails  are  laid  on  a  continuous  bed  of  concrete  18  ins.  wide  by 
9  ins.  thick. 

The  overhead  line  consists  entirely  of  side-pole  and  bracket 
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construction,  the  maximum  length  of  any  bracket  being  18  ft. 
The  poles,  which  are  of  the  telescope  joint  type,  are  known  as 
the  No.  3  and  No.  4  pole,  the  No.  3  having  a  length  of  31  ft., 
weighing,  without  the  base,  990  lbs..  No.  4  being  the  same  length 
with  a  weight  of  1321  lbs.  The  trolley  wires  are  No.  O.  B.  and  S. 
gage  tested  to  an  actual  breaking  stress  equal  to  27.3  tons  per 
sq.  in.    The  design  of  the  pole  bases  are  of  the  type  adopted  by 


The  rolling  stock  at  present  provided  consists  of  fifteen  top 
seat  cars,  known  as  the  Liverpool  type,  having  the  "Bellamy" 
reversed  stairway.    These  cars  were  supplied  by  Dick,  Kerr  & 
Company,  from  the  Electric  Tramway  &  Carriage  Works  at 
Preston.    Each  car  is  mounted  on  a  Brill  21-E  trucks  and  has  a 
seating  capacity  of  fifty-six  passengers,  twenty-two  inside  and 
thirty-four  outside.    Each  car  has  two  motors  of  the  25-A  type, 
designed  to  give  a  tractive  efYort  of  not  less  than  1000 
—  -[I      lbs. when  running  at  10  miles  per  hour.    The  cars  have 
illuminated  destination  boards  at  each  end  above  the 
top    of   the   upper   deck.      The   interior   finish   is  in 
quartered  oak  throughout,   and  the  woodwork,  while 


Dick,  Kerr  &  Company,  who  are  the  contractors  for 
this  work. 

All  of  the  cables  used  .in  the  district  are  of  Messrs. 
Callender's  make.     The  feeders,  both  for  lighting  and 
traction,  are  lead  covered,  and  insulated  with  fine  spun  , 
jute  fibre  put  on  in  several  layers,  each  layer  being 
thoroughly    impregnated    with    fine    prepared    bitumen.  The 
lead    sheathing    is    covered    with    two    servings    of  bitumen 
tape  laid  in  reversed  directions  and  well   compounded.  The 
largest  lighting  feeders  are  0.42  sq.  in.  in  area,  and  the  trac- 
tion feeders  0.3  sq.  in.    The  total  length  of  feeders  laid  at  present 
is  7.5  miles.    The  lighting  distributor  cables  are  laid  throughout 
on  the  Callender's  solid  system  in  wooden  troughing  filled  with 
bitumen,  and  consist  of  three  single  cables  with  a  pressure  of  480 
volts  between  the  outers.    A  total  length  of  13  miles  of  dis- 
tributors has  been  laid  in  the  district.    Three  core  pilot  and  tele- 
phone cables  are  also  laid  to  the  extreme  ends  of  the  district  for 
both  lighting  and  traction  purposes. 


BOILER  ROOM 

not  over  elaborated  in  detail,  is  of  handsome  and  ornamental 
design. 

The  controllers,  like  the  motors,  are  of  the  well-known  "Short" 
design,  and  are  of  the  D.  B.  I.  solenoid  blow-out  type,  with  rheo- 
static  brake,  capable  of  controlling  the  car  in  any  emergency. 

Nothing  has  as  yet  been  said  in  regard  to  the  exterior  appear- 
ance of  the  buildings.  Occupying,  as  they  do,  a  conspicuous 
position  in  the  city,  care  has  been  taken  to  make  them,  in  appear- 
ance, as  attractive  as  possible,  and  as  the  exterior  view  of  the 
station,  published  on  the  next  page,  shows.  A  feature  of  this 
structure  is  the  large  chimney,  which  is  circular,  135  ft.  high,  and 
with  an  internal  diameter  of  9  ft.  6  ins. 
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Water  will  be  obtained  from  an  artesian  well,  13^  ins.  in 
diameter,  which  is  being  bored  in  the  boiler  room.  It  has  reached 
a  depth  of  500  ft.,  and  when  completed  is  expected  to  yield  12,000 
gals,  of  water  per  hour. 

Some  particulars  might  now  be  given  of  the  cost  of  construc- 
tion and  the  results  secured  in  operation.  The  estimated  ex- 
penditure for  the  first  section  of  the  combined  schemes  was,  for 
the  tramways,  £47.760,  and  for  the  lighting,  £41,428.  A  further 
 estimated  expenditure  in  con- 
nection with  the  Tramways 
Extension  Order  of  1900  to 
the  extent  of  £42,220  has 
since  been  granted,  together 
with  £6,540  for  extensions  of 
lighting  cables,  and  £2,645 
for  building  extensions,  mak- 
ing a  total  estimated  expendi- 
ture of  £  140,593. 

The  tramway  system  was 
put  in  operation  on  Saturday, 
June  22.  The  service  was  be- 
gun at  3:30  p.  m.  and  con- 
tinued until  11:30  p.  m.  Dur- 
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ing  this  time  only  eight  cars  were  used;  but  13,660  passengers  were 
carried  during  the  evening.  The  average  results  per  day  for  the 
first  complete  week's  working,  as  given  in  the  Tranizcay  and  Rail- 
way World,  were  as  follows: 

Number  of  cars   11 

Car  miles    905 

Units  (kw-hour)  supplied   718 

Units  per  car  miles   .79 

Receipts   £67  13s.  6d. 

Receipts  per  car  mile   I7.94d. 

Passengers  carried    20,149 

Total  number  of  passengers  carried   141,140 

Total  mileage  for  the  week   6,336 

 ♦>>  

A  Complete  Technolexicon 


The  Society  of  German  Engineers  (Verein  Deutscher  Inge- 
nieure)  has  undertaken  to  compile  and  publish  a  complete  tech- 
nical dictionary  in  German,  English  and  French.  Such  a  work 
will  be  of  great,  and  eventually  of  indispensable,  value  to  all  tech- 
nical trades  and  professions  throughout  the  world. 

The  Verein  Deutscher  Ingenieure  invites  the  collaboration  of 
technical  societies,  associations,  colleges,  industrial  establishments 
and  trades  everywhere.  Those  desiring  to  assist  in  this  under- 
taking should  address  Dr.  Hubert  Jansen,  editor-in-chief  of  the 
Technolexicon,  Berlin  (N.  W.  7),  Dorotheenstr,  49. 

 ♦-r*  


Niagara  Falls  Power 


An  attractive  booklet  with  this  title  has  recently  been  published 
by  the  Cataract  Power  &  Conduit  Company,  of  Buffalo.  The 
pamphlet  describes  in  a  very  clear  and  readable  way  the  applica- 
tions and  uses  made  of  Niagara  Falls  power  in  Buffalo  and  vicin- 
ity. It  is  profusely  illustrated  with  views  of  some  of  the  most  im- 
portant installations,  and  is  attractively  printed. 


BY  ALBERT  H.  ARMSTRONG 
During  the  past  few  years  electric  traction  work  has  been  pass- 
ing through  a  transition  period,  outgrowing  the  restricted  limits 
of  city  surface  traffic  and  encroaching  upon  a  class  of  work 
hitherto  accomplished  with  the  steam  locomotive.  The  broad- 
ening of  the  electric  traction  field  has  necessitated  considerable 
development  in  the  motive  power,  and  the  transmission  and  con- 
nection of  electrical  energy,  and  it  is  the  purpose  of  this  paper 
to  briefly  review  some  of  the  more  important  problems  in  elec- 
trical traction  now  in  course  of  installation  or  under  serious  dis- 
cussion. 

The  first  case  to  be  considered  is  the  small  city  railway  where 
500-volt  direct-current  generation  and  distribution  amply  suffices. 
As  the  system  grows  and  the  demand  for  suburban  service  in- 
creases, it  becomes  necessary  to  install  either  a  large  amount  of 
feeder  copper,  a  booster,  or  a  storage  battery.    All  of  these  ex- 
pedients to  take  care  of  the  suburban  load  are  temporary,  how- 
ever, as  they  do  not  possess  inherent  qualifications  sufficient  to 
care  for  a  rapidly  growing  system.    There  is  a  limit  to  the  amount 
of  feeder  copper  that  can  be  economically  installed;  the  booster,  if 
used  continuously,  brings  the  coal  consumption  up  to  a  pro- 
hibitive  figure;   and   the  storage 
battery  is  not  adapted  for  an  ex- 
panding system,  and,  furthermore, 
can  not  successfully  take  care  of 
long-sustained  overloads  at  the  end 
of  a  suburban  line  fed  from  a  city 
system. 

Transmitting  energy  by  alternat- 
ing current  affords  a  means  of 
feeding  a  large  territory  from  a 
single  generating  station,  but  in 
the  case  of  a  small  city  road  the 
amount  of  alternating  current 
required  is  a  small  proportion 
of  the  total  generating  station 
capacity,  the  bulk  of  which  calls 
for  500-volt  direct  current.  The 
best  method  of  meeting  this  de- 
mand for  suburban  service  is, 
therefore,  to  install  in  the  di- 
rect-current generating  station  a 
standard  rotary  converter  oper- 
ated from  the  direct-current  bus- 
bars as  an  inverted  machine,  and  feeding  a  similar  machine  at  the 
objective  point  by  means  of  step-up  and  step-down  transformers. 
The  advantage  of  this  method  of  generation  is  that  both  machines 
may  be  used  as  converters  later  on  when  the  suburban  load  has 
increased  sufficiently  to  warrant  the  installation  of  alternating- 
current  generators,  replacing  the  direct-current  machines  in  the 
city  station.  Double-current  generators  may  be  used,  furnishing 
direct  current  for  local  consumption  and  alternating  current  for 
distribution  purposes,  but  the  installation  of  such  machines  pre- 
supposes that  the  ultimate  load  will  be  approximately  evenly 
divided  between  the  direct-current  and  alternating-current  output. 
It  is  probable,  however,  that  the  alternating-current  output  will 
increase  in  a  much  faster  ratio  than  the  direct-current,  with  its 
restricted  area  of  distribution,  so  that  double-current  machines 
do  not  afford  the  same  convenience  for  taking  care  of  future 
growth  as  do  standard  alternating-current  generators  furnishing 
alternating  current  only. 

The  direct-current  system  of  generation,  even  for  city  distribu- 
tion, becomes  greatly  handicapped  with  the  continued  growth  of 
the  city,  owing  to  the  large  amount  of  power  to  be  transmitted 
and  the  wide  area  which  the  city  covers  with  its  probable  efficient 
street  car  service,  thus  relieving  congestion  in  the  center  of  the 
city.  The  alternating-current  generating  station,  with  sub-stations 
scattered  throughout  the  city,  appears  to  be  the  trend  of  the  city 
distributing  systems,  even  where  suburban  connections  do  not 
exist,  and  where  such  suburban  extensions  do  exist,  all  argu- 
ments point  still  more  to  the  alternating  current  as  the  proper 
method  of  generating  and  distributing  railway  power. 

One  great  advantage  of  the  alternating  current  lies  in  its  afford- 
ing a  means  of  consolidating  adjacent  roads  under  one  system 
of  generation  and  distribution;  indeed,  the  alternating  current  is 
a  prime  factor  in  such  consolidations,  as  it  effects  a  large  saving 
in  operating  expenses  by  doing  away  with  the  many  small  direct- 
current  stations  required  with  the  local  500-volt  direct-current 
power  house. 

The  above  discussion  considers  primarily  the  city  surface  road 

*  Paper  presented  at  the  Annual  Convention  of  the  American  Institute 
of  Electrical  Engineers,  Buffalo,  Aug.  24,  1901. 


September  7,  1901.] 


STREET  RAILWAY  JOURNAL. 


291 


with  suburban  extensions  running  at  moderate  speed  and  oper- 
ating cars  of  moderate  weight,  say,  15  tons  to  18  tons.  The 
growth  of  such  a  system  in  this  country  has  been,  first,  the  in- 
stallation of  direct-current  operating  apparatus,  then  the  motor 
or  engine-driven  booster,  followed  by  the  inverted  rotary  con- 
verter with  alternating  transmission,  and  finally,  as  the  system 
expands,  a  large  generating  station  containing  high-tension  alter- 
nating apparatus,  with  several  rotary  converter  sub-stations  suit- 
ably located  to  take  care  of  the  various  parts  of  the  system. 

There  is  another  class  of  railroads  which  differs  in  many  points 
from  the  ordinary  city  lines,  and  included  in  this  list  are  the 
elevated  and  underground  rapid  transit  roads.  The  problem  pre- 
sented here  is  the  operation  of  trains  of  two  to  six  cars,  weighing 
from  50  tons  to  150  tons,  at  schedule  speeds  ranging  from  13  miles 
to  16  miles  per  hour,  with  stops  averaging  from  three  down  to 
two  per  mile.  These  roads  operate  on  private  right  of  way,  stop- 
ping at  designated  stopping  points,  and  are  not  influenced  in  any 
way  by  the  surface  traffic  of  the  city  streets. 

The  motive  power  to  operate  these  trains  at  high  schedule 
speeds  and  with  frequent  stops  must  be  so  designated  that  it  can 
give  an  enormous  torque  during  acceleration,  and  the  controlling 
apparatus  must  provide  for  the  efficient  handling  of  these  motors 
during  fractional  speed  running.  The  problem  becomes  one  of 
carefully  determining  the  proper  motor  characteristics  for  effi- 
cient acceleration,  and  a  proper  motor  design  so  that  unsafe  tem- 
peratures will  not  be  reached  from  repeated  temporary  over- 
loading of  the  motors. 

Direct  current  has  been  generally  used  for  such  work,  while 
the  system  of  transmitting  the  electrical  energy  is  in  a  transition 
period,  but  gradually  changing  over  in  the  older  installations  and 
being  installed  in  the  newer  installations  as  alternating-current 
generation  with  rotary  converter  sub-stations  operating  at  600- 
volt  direct  current.  The  reasons  are  the  same  as  those  influencing 
the  change  of  the  generating  stations  operating  surface  lines — ■ 
the  inability  of  a  single  direct-current  generating  station  to  feed 
the  large  systems  in  operation  with  a  reasonable  amount  of  feeder 
copper,  and  the  reduction  in  operating  expenses  resulting  from 
replacing  several  direct-current  stations  with  a  single  alternating- 
current  sliition  well  located. 

The  diiect-current  series  motor  seems  particularly  well  adapted 
for  the  propulsion  of  rapid  transit  trains  running  at  variable 
spteds.  Of  the  total  input  to  the  train,  a  properly  designed  motor 
equipment  will  give  out  over  70  per  cent  as  useful  work  at  the 
car  wheels — that  is,  all  the  losses  occurring  in  the  motors  and  in 
the  controlling  apparatus  are  less  than  30  per  cent  of  the  total 
energy  input  to  the  train.  Where  the  runs  are  longer,  and  the 
train  is  permitted  to  run  for  some  distance  at  full  speed,  the  losses 
are,  of  course,  considerably  less;  but  even  with  the  frequency  of 
stops  ruling  in  our  elevated  roads,  the  "efficiency  of  acceleration," 
so-called,  is  very  high.  This  high  efficiency  of  acceleration  is 
due  to  the  fact  that  direct-current  series  motors  can  accomplish 
a  considerable  part  of  the  acceleration  of  a  train  on  the  motor 
curve  with  starting  resistances  entirely  cut  out  and  motors  oper- 
ating with  full  line  potential.  This  part  of  the  acceleration  curve 
may  be  made  at  an  efficiency  of  over  85  per  cent,  thus  making 
up  for  the  starting  resistance  losses  while  the  motors  are  running 
at  fractional  voltage.  In  making  the  above  efficiencies  of  accel- 
eration it  is  understood  that  the  series-parallel  controller  is  used. 
A  slightly  better  efficiency  of  acceleration  is  obtained  by  a  series- 
parallel  controller  provided  for  starting  with  four  motors  in  series, 
changing  to  two  in  series,  then  all  in  multiple;  but  the  complication 
of  this  controller  is  not  warranted  by  the  I  per  cent  or  2  per  cent 
higher  efficiency  obtained  with  it. 

Elevated  and  rapid  transit  roads  within  the  cities  are  built 
along  the  following  lines:  A  single  alternating-current  gener- 
ating station,  well  located  with  respect  to  cheap  fuel  and  water;  a 
transmission  line,  consisting  of  underground  triple  lead-covered 
cables  leading  to  sub-stations  suitably  located  with  regard  to  the 
load,  and  operating  at  600-volts  direct  current;  a  direct-current 
distribution  system,  consisting  of  third  rail  and  track  return,  with 
feeders  of  either  copper  or  rail,  if  required,  and  finally,  direct- 
current  series  motors  mounted  either  upon  a  locomotive  or  motor 
car,  and  controlled  by  a  single  controller  or  distributed  through- 
out the  train  and  controlled  from  a  system  of  train  control. 

There  is  a  new  class  of  railways  which  is  becoming  the  center 
of  great  attention.  These  are  high-speed  interurban,  or  cross- 
country lines  of  considerable  extent.  These  lines  operate  on 
private  right  of  way,  are  carefully  graded,  have  few  sharp  curves 
and  operate  cars  weighing  from  30  tons  to  40  tons  at  schedule 
speeds  as  high  as  40  miles  per  hour,  including  stops  at  every  3 
miles  or  more.  These  roads  are  paralleling  the  steam  roads,  and 
make  the  same  schedule  speed  as  the  steam  roads  provide,  with 
the  additional  benefit  of  more  frequent  stops.  Owing  to  the  great 
tractive  effort  provided  with  rnotors  connected  to  each  axle,  trains 


electrically  driven  can  accelerate  much  faster,  and  hence  main- 
tain the  same  schedule  with  more  frequent  stops  than  it  is  possible 
to  accomplish  with  steam  locomotives. 

These  interurban  lines  operate  their  cars  through  the  city  streets 
at  the  termini,  thus  picking  up  and  discharging  passengers  at  the 
most  objective  points,  and  thereby  making  them  still  keener  com- 
petitors of  the  steam  railroad  systems.  Owing  to  the  high  speed 
of  these  heavy  suburban  cars  and  the  necessity  for  fairly  rapid 
acceleration,  each  car  or  train  unit  will  demand  considerable  cur- 
rent when  starting  up.  This  current  may  reach  400  amps,  to  600 
amps,  per  car,  falling  to  150  amps,  to  200  amps,  per  car  when 
running  at  constant  speed  of  50  miles  per  hour,  or  more.  Some 
interurban  roads  are  being  installed  contemplating  a  maximum 
speed  of  nearly  70  miles  per  hour,  so  it  is  evident  that  the  motors 
as  well  as  the  distributing  system  must  be  so  designed  that  they 
can  take  care  of  enormous  fluctuations  in  load.  As  these  inter- 
urban systems  are  now  being  installed  with  100  miles  or  more 
of  track,  the  advantage  of  alternating-current  distribution  at  high 
potential  is  evident,  and  this  method  of  distribution  is  universally 
used.  Sub-stations  are  located  at  intervals  of  10  miles  to  15  miles, 
and  may  or  may  not  be  equipped  with  storage-battery  auxiliaries. 
The  storage  battery  effects  a  more  uniform  load  curve  on  each  in- 
dividual sub-station,  but  the  effect  of  such  storage-battery  aux- 
iliaries upon  the  generating  station  load  curve  may  be  quite 
small,  due  to  the  number  of  sub-stations  fed  from  a  single  gen- 
erating station.  A  single  alternating-current  generating  station 
operating  at  26,000  volts  can  feed  the  territory  lying  within  50 
miles  radius  of  the  power  house,  and  the  load  thus  secured,  al- 
though violently  fluctuating  at  the  individual  sub-stations,  is 
greatly  smoothed  out  when  the  resultant  load  of  the  several  sub- 
stations is  read  upon  the  generating  station  bus-bars. 

In  interurban  work  the  direct-current  series  motor  shows  itself 
to  be  capable  of  taking  care  of  the  widely  different  demands 
placed  upon  the  motive  power.  For  instance,  the  cars  must  be 
able  to  run  for  long  distances  at  full  speed  with  infrequent  stops, 
but  must  also  be  capable  of  operating  over  city  streets  at  city 
schedules  with  the  stops  six  to  ten  per  mile  customary  in  city 
work.  The  series-parallel  control  of  motors  is,  of  course,  a  con- 
siderable help,  as  it  permits  half-speed  running  with  motors  in 
series,  but  even  this  half-speed  may  be  too  high  for  city  work, 
thus  calling  for  considerable  rheostatic  control  with  motors  in 
series. 

Although  great  care  is  taken  in  laying  out  suburban  roads  to 
keep  down  the  grades  and  eliminate  the  curves  as  far  as  possible, 
still  the  grades  may  be  heavier  than  would  be  permissible  with 
steam  locomotive  propulsion,  owing  to  the  greater  traction  pro- 
vided with  electrically-propelled  cars.  The  characteristic  of  the 
series  motor,  which  permits  it  to  slow  down  on  grades  and  speed 
up  on  levels,  is,  therefore,  very  valuable  in  this  kind  of  service,  as 
it  reduces  the  fluctuation  upon  both  the  motive  power  and  the 
distributing  system. 

The  qualifications  of  the  direct-current  series  motor  for  inter- 
urban work  have  been  entered  into  at  some  length,  as  there  is 
another  method  of  electrical  distribution  coming  into  notice — 
alternating  generation  and  transmission,  and  alternating  induction 
motors  upon  the  cars.  The  system  consists,  in  brief,  of  a  poly- 
phase generating  station  feeding  into  transmission  wires  extend- 
ing along  the  line  of  travel,  feeding  at  frequent  intervals  into  step- 
down  transformers,  which  reduce  the  transmission  potential  to  a 
still  considerable  pressure  for  the  overhead  trolleys.  Induction 
motors  receive  their  power  directly  from  these  trolleys,  and  are 
geared  to  the  car  axles  by  the  standard  method. 

A  principal  advantage  of  the  induction  motor  system  lies  in 
the  reduction  of  the  labor  account  due  to  the  elimination  of  at- 
tendance at  the  sub-stations,  the  step-down  transformers  being 
self-cooled  and  requiring  no  more  than  casual  inspection.  Where 
the  train  service  is  infrequent  and  does  not  justify  the  expense 
of  sub-station  attendance  every  12  miles  or  15  miles,  the  induction 
motor  system  offers  a  substitute  to  the  converter  system  worthy 
of  very  careful  consideration.  As  the  induction  motor  system 
introduces  several  features  which  are  new,  viewed  from  a  direct- 
current  standpoint,  a  few  of  its  characteristics  will  be  touched 
upon. 

The  induction  motor,  while  not  a  synchronous  piece  of  ap- 
paratus, is  such,  so  far  as  its  behavior  in  railway  work  is  con- 
cerned. A  car  equipped  with  such  motors  will  run  at  practically 
constant  speed  up  grade  and  down,  or  on  level,  thus  making  the 
car  speed  nearly  independent  of  the  profile  of  the  road.  The 
speed  of  the  induction  motor,  depending  upon  the  frequency  of 
the  source  of  supply,  is  not  affected  by  the  voltage,  provided  the 
voltage  is  sufficiently  high  to  provide  the  torque  required.  This 
constant  speed  quality  of  the  induction  motor  at  first  sight  ap- 
pears to  be  a  desirable  feature,  as  it  would  seem  to  insure  the 
maintenance    of   a    constant    schedule  speed  not  influenced  by 
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grades.  The  greatest  objection,  however,  is  that  the  practically 
constant  speed  of  the  induction  motor  car  up  the  severest  grades 
calls  for  a  very  large  motor  output,  and  produces  much  more 
violent  fluctuations  upon  the  distributing  and  generating  system 
than  is  the  case  with  the  direct-current  series  motor,  which  falls 
off  considerably  in  speed  on  heavy  grades.  The  system,  being 
alternating  throughout,  provides  no  means  of  introducing  storage 
batteries  to  smooth  over  these  excessive  fluctuations,  and  they 
are  more  liable  to  reach  the  generating  station  and  produce  an 
irregular  load  curve  with  its  greater  coal  consumption  than  is 
the  case  with  direct-current  series  motors  and  rotary  converter 
sub-stations,  even  though  this  may  be  used  without  storage-bat- 
tery auxiliaries.  Where  the  system  is  so  extensive  that  each  in- 
dividual car  or  train  is  a  small  increment  of  the  total  load,  this 
objection  of  fluctuations  upon  the  generating  station  will,  of 
course,  not  hold  true.  The  motive  power,  however,  must  provide 
for  the  running  of  the  car  or  train  up  the  steepest  grade  at  prac- 
tically the  same  speed  at  which  the  car  operates  upon  a  level,  and 
the  motors  must,  therefore,  be  designed  to  stand  a  greater  out- 
put for  the  same  service  performed  than  the  direct-current  series 
motor. 

The  induction  motor  can  give  only  a  certain  maximum  torque 
with  a  given  impressed  line  voltage,  and,  as  this  torque  decreases 
with  the  square  of  the  impressed  voltage,  it  will  be  necessary  to 
carefully  determine  the  operating  conditions  of  the  motor  and  of 
the  distributing  system  in  order  that  the  motor  may  be  able  to 
start  its  car  or  train  upon  the  heaviest  grade  with  the  minimum 
line  potential  met  with  in  operation.  The  direct-current  series 
motor  can  give  a  torque  much  in  excess  of  any  service  demand, 
without  sacrificing  its  running  qualities  at  light  loads.  Railway 
service  calls  for  a  large  overload  capacity  of  its  motive  powerj 
and  the  induction  motor  can  meet  these  infrequent  demands  only 
by  a  design  which  sacrifices  some  of  its  advantages  for  normal 
operation.  For  example,  a  motor  car  to  be  successful  must  be 
able  to  operate  through  snow  storms,  occasionally  haul  a  trailer, 
or  push  in  a  disabled  motor  car  over  the  irregular  profile  of  the 
road.  An  induction  motor  car  designed  to  provide  just  sufficient 
torque  to  operate  itself  alone  would  fail  to  give  the  commercial 
satisfaction  which  is  given  by  the  direct-current  series  motor  car 
with  its  capability  of  standing  enormous  overloads  for  a  short 
time.  It  is  evident  that  the  practically  synchronous  operation 
and  limited  torque  of  induction  motors  introduce  a  number  of 
problems  into  high-speed  interurban  work  not  met  with  in  direct- 
current  distribution,  and  that  the  motive  power,  transformer  sub- 
stations, distributing  system  and  generating  system  must  all  be 
designed  very  liberally  in  order  to  take  care  of  the  violent  and 
large  fluctuations  inherent  in  the  operation  of  the  railway  in- 
duction motor. 

The  induction  motor,  like  any  piece  of  alternating  apparatus, 
demands  a  magnetizing  current,  and  this  current  is  much  larger 
than  that  met  within  stationary  motors,  due  to  the  larger  air- 
gaps  demanded  in  traction  work.  Stationary  motors  can  run  at 
air-gaps  of  but  three  or  four  thousandths  of  an  inch,  but  the  rail- 
way man  would  decline  to  assume  the  responsibility  of  keeping 
up  his  bearings  for  any  such  air-gap.  Increasing  the  air-gap  will 
raise  the  magnetizing  current,  lower  the  power  factor  of  the  sys- 
tem, and  hence  increases  the  size  and  cost  of  the  distributing  and 
generating  apparatus.  The  necessity  of  designing  the  railway 
induction  motor  to  meet  unusual  demands  occurring  very  un- 
frequently  further  increases  this  magnetizing  current,  due  to  the 
high  density  required  in  the  iron  circuit  with  a  reasonable  motor 
weight.  Even  with  a  liberal  air-gap,  viewed  from  an  induction 
motor  standpoint,  such  a  motor  demands  a  clearance  between 
field  and  armature  nearly  50  per  cent  less  than  is  common  practice 
with  direct-current  motors.  The  maintenance  of  linings  with  a 
small  gap  is  a  matter  for  consideration,  particularly  when  it  is 
remembered  that  when  the  armature  of  an  induction  motor 
strikes  its  field  it  may  destroy  two  sets  of  windings,  as  the  field 
is  a  duplication  of  the  armature  winding.  We  are,  therefore,  con- 
fronted with  the  maintenance  of  an  air-gap  of  half  the  width  and 
double  the  expense  of  repair  with  induction  motor  to  ofifset  the 
small  commutator  maintenance  of  the  direct-current  motor. 

The  installation  of  high-speed  interurban  roads  in  this  country 
has  been  brought  about  by  the  financial  success  of  the  earlier 
roads  of  this  character.  Because  a  system  is  operative  is  no 
reason  for  its  adoption,  unless  there  is  sufTicient  promise  of  its 
superiority  over  present  methods.  Our  interurban  and  suburban 
roads  possess  a  very  strong  advantage  in  being  able  to  traverse 
city  streets  en  route  and  at  their  termini.  All  the  large  cities  in 
this  country,  and  most  of  the  smaller  ones,  have  direct-current 
railway  systems  in  operation,  and  the  direct-current  interurban 
and  suburban  system  can,  therefore,  run  its  cars  over  existing  city 
systems  without  in  any  way  conflicting  with  the  operation  of  such 
roads.    The  induction  motor  interurban  system,  on  the  other 


hand,  would  necessitate  the  changing  of  cars  at  the  outskirts 
of  the  termini  cities,  running  around  the  cities  passed  en  route, 
or  else  the  equipment  of  unused  streets  with  double  trolley  and 
alternating  current;  or,  as  an  alternative,  changing  over  the  gen- 
erating and  distributing  system  and  motive  power  of  all  cities 
entered  to  alternating  current.  There  are  a  number  of  engineer- 
ing difficulties  to  overcome  before  such  a  change  would  be  com- 
mercially practical. 

A  chief  advantage  of  the  induction  motor  system  lies  in  the 
ability  of  running  motors  from  trolley  potentials  far  in  excess  of 
600  volts  universally  used  with  direct-current  series  motors.  Not 
having  any  commutator,  the  induction  motor  can  use  trolley 
potentials  of  several  thousand  volts,  and  proper  line  insulation 
and  safety  in  operating  are  the  only  limits  placed  upon  the  trolley 
voltage.  Owing  to  the  large  lagging  currents  demanded  by  in- 
duction motor  roads,  which  operate  at  power  factors  ranging 
from  50  per  cent  to  75  per  cent,  it  is  desirable  to  use  as  high  a 
potential  as  possible  in  order  to  eliminate  the  excessive  feeder 
copper  or  frequent  transformer  sub-stations  required  with  low 
voltage  distribution.  A  trolley  potential,  therefore,  of  2000  volts 
or  3000  volts  offers  advantages  in  interurban  distribution  well 
worth  the  extra  expense  and  development  needed  to  insulate 
trolley  and  car  wiring  at  this  comparative  high  potential.  In 
order  that  the  motive  power  will  be  reasonably  cheap,  and  bearing 
in  mind  that  such  motive  power  must  stand  maximum  demands 
considerably  in  excess  of  the  direct-current  motor,  it  is  advisable 
to  wind  the  motors  directly  for  the  trolley  potential  rather  than 
introduce  the  expense  and  provide  space  for  step-down  trans- 
formers. We  are,  therefore,  confronted  with  the  difficulty  of 
running  a  3000-volt  trolley  through  small  cities  along  the  route 
and  into  large  cities  at  the  termini,  even  assuming  that  the  cost 
of  changing  over  such  systems  to  alternating  current  would  be 
justified. 

Step-down  transformers  installed  upon  the  car,  reducing  from 
3000  volts  to  600  volts,  open  the  possibility  of  running  motors 
without  step-down  transformers  on  city  streets,  and  with  step- 
down  transformers  when  the  trolley  potential  is  3000  volts  in  the 
open  country.  The  double  trolley,  however,  complicates  the  city 
system  and  adds  additional  expense  to  the  already  expensive 
motor  equipment.  The  induction  motor,  moreover,  is  not  adapted 
to  city  street  running,  calling,  as  it  does,  for  constant  acceleration 
and  efficient  operation  at  fractional  speeds.  Instead  of  efficiencies 
of  acceleration  in  the  seventies,  obtained  with  direct-current  mo- 
tors, the  induction  motor  would  give  an  efficiency  of  only  40  per 
cent  to  45  per  cent  during  acceleration  with  a  corresponding  in- 
crease in  coal  consumption,  making  it  compare  very  unfavorably 
with  the  direct-current  motor  for  city  work.  The  adoption  of  the 
induction  motor  for  interurban  work  seems  limited,  therefore,  to 
those  roads  running  on  private  right  of  way  throughout,  and 
having  no  connection  with  existing  city  systems  at  their  termini 
or  en  route.  Even  in  this  class  of  roads,  if  the  service  is  at  all 
frequent  and  profile  very  irregular,  the  direct  converter  system, 
with  its  third-rail  distribution,  may  prove  cheaper  to  install  and 
operate.  The  reduction  in  operating  expenses  which  the  induction 
motor  effects  by  dispensing  with  rotary  converter  sub-station 
attendants  may  be  more  than  offset  by  introducing  apparatus 
whose  volt-ampere  capacity  may  be  double  the  kilowatt  capacity 
required,  and  which,  furthermore,  may  operate  with  a  very  irreg- 
ular and  inefficient  load  curve,  as  compared  with  the  load  curve 
produced  with  direct-current  series  motors. 

The  writer  has  endeavored  above  to  bring  out  a  few  of  the 
obstacles  in  the  way  of  the  success  of  the  induction  motor  for 
general  interurban  work.  There  are,  of  course,  special  instances 
where  the  roadbed  is  practically  level,  grades  and  curves  being 
eliminated  and  the  conditions  ideal  for  the  installation  of  induc- 
tion railway  motors.  It  is  unfortunate,  however,  that  all  inter- 
urban roads  can  not  pick  out  a  level  country,  or  have  unlimited 
capital  at  the  back  of  them  in  order  to  provide  ideal  conditions 
for  the  motive  power.  In  fact,  the  motive  power  must  accom- 
modate itself  to  the  physical  limitations  of  the  road,  and  it  is 
just  here  that  the  direct-current  series  motor  shows  its  superiority 
to  the  induction  motor  where  the  profile  is  irregular  and  where 
the  service  consists  of  mixed  city,  suburban  and  interurban  high- 
speed work.  As  before  stated,  interurban  high-speed  roads  are 
being  rapidly  extended  in  this  country  owing  to  their  economic 
success,  and  in  a  large  number  of  cases  coming  under  the  writer's 
observation,  the  induction  motor  could  not  compete  in  first  cost 
of  installation,  nor  in  expense  of  operating  with  the  direct-current 
motor,  operated  from  rotary  converter  sub-stations  and  high- 
tension  alternating  transmission.  The  expense  of  the  few  men 
required  to  operate  sub-stations  is  a  very  small  item  in  the  total 
operating  expenses  of  the  road,  and  as  our  interurban  roads  more 
nearly  approach  steam  practice,  they  require  attendants  every  10 
miles  or  15  miles  to  serve  as  ticket  agents,  train  despatchers,  etc., 
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so  that,  with  a  well-organized  interurban  system,  the  item  of  sub- 
station attendance  can  be  largely  charged  to  the  general  oper- 
ation of  the  road  and  not  to  the  cost  of  producing  power. 

The  ideal  conditions  for  the  operation  of  induction  railway 
motors  seems  to  be  a  regular  profile,  either  level  or  a  uniform 
upgrade,  private  right  of  way  with  no  city  or  suburban  running, 
infrequent  service  and  freedom  from  unexpected  and  fluctuating 
demands  upon  the  motive  power.  Electric  railway  work  up  to 
the  present  has  demanded  considerable  of  the  motive  power  in 
the  way  of  meeting  large  momentary  overloads,  running  at  dif- 
ferent speed,  line  voltage,  etc.,  and  the  direct-current  series  motor 
has  shown  itself  well  equipped  to  meet  these  requirements.  The 
induction  motor  is  more  adapted  for  operation  under  predeter- 
mined conditions,  and  its  design  does  not  lend  itself  to  the  same 
broad  field  of  usefulness  now  covered  by  the  direct-current  series 
motor. 

In  a  service  calling  for  frequent  stopping  where  the  demand 
upon  the  motors  is  largely  acceleration  work,  the  induction  motor 
must  dissipate  considerably  more  energy  for  the  same  service  per- 
formed than  the  direct-current  motor,  and  hence  must  be  corre- 
spondingly heavier  and  more  expensive.  For  constant  speed 
running,  the  induction  motor,  however,  must  dissipate  but  little 
more  energy  than  the  direct-current  motor,  and  from  the  nature 
of  its  design  may  dissipate  that  energy  more  rapidly. 

This  brings  up  a  new  class  of  railroad  work  just  being  con- 
sidered, and  that  is  mountain  railroading,  and  long-distance  cross- 
country roads  for  either  high-speed  passenger  or  freight  work. 
The  conditions  governing  both  these  classes  of  work  are  prac- 
tically the  same  in  that  they  demand  a  constant  sustained  output 
of  the  motive  power,  and  it  is  in  this  class  of  work  that  the  in- 
duction motor  is  being  seriously  considered. 

Direct-current  motors  fed  from  a  system  of  rotary  converters 
connected  to  a  high-potential  transmission  distribution  system  are 
open  to  the  objection  that  a  trolley  or  third-rail  potential  under 
1000  volts  must  be  used,  necessitating  the  collection  of  very  large 
currents  and  an  undesirable  frequency  of  converter  stations,  or 
prohibitive  expense  of  third-rail  and  feeder  construction.  The 
power  consumed  by  a  freight  train  of  2000  tons  or  more  may 
reach  3000  hp  on  the  grades  encountered  in  steam  railroad  moun- 
tain work,  and  the  ability  of  the  induction  motor  to  collect  this 
large  amount  of  energy  at  a  trolley  potential  of  3000  volts  or 
more  gives  it  a  distinctive  advantage  in  first  cost  of  installation 
and  expense  of  operation  compared  to  direct-current  distribution. 
High-potential  alternating  trolley  systems  present  certain  diffi- 
culties in  the  way  of  insulation,  but  after  several  years'  experience 
with  high-potential  transmission  lines,  these  difficulties  should  be 
easily  surmounted.  Such  systems  also  employ  locomotives  and 
not  individual  motor  cars,  so  that  the  high-potential  apparatus  is 
localized,  and  more  space  is  provided  to  properly  insulate  all  high- 
tension  wiring. 

The  operation  of  heavy  freight  trains,  or  high-speed  passenger 
trains  on  trunk  lines  is  the  work  of  the  future,  and  will  be  under- 
taken as  soon  as  it  is  evident  that  a  saving  will  result  in  operating 
expenses  by  the  substitution  of  electricity  for  the  steam  locomo- 
tive. Trunk  lines  having  local  passenger  traffic  could  very  well 
equip  their  tracks  with  both  high-potential  overhead  trolley  for 
the  operation  of  heavy  through  trains  and  freight  work,  and  also 
use  a  third-rail  construction  to  operate  direct-current  600-volt 
direct-current  motors  for  the  short-haul  work.  Both  these  sys- 
tems could  be  fed  from  the  same  generator  and  transmission  lines, 
operating  25-cycle  rotary  converters  to  feed  the  third-rail  system 
at  intervals,  and  step-down  transformers  to  reduce  the  potential 
to  the  3000  volts  or  more  required  for  the  overhead  high-tension 
trolley  line.  This  mixed  system  provides  for  the  maintenance  of 
a  steady  load  on  the  generating  station,  while  it  permits  the  local 
and  short-haul  traffic  to  benefit  from  the  advantages  of  the  direct- 
current  motor  for  this  class  of  work. 

The  electrical  equipping  of  trunk  line  steam  roads  is  a  very 
large  engineering  proposition,  involving  such  radical  changes  in 
the  operation  of  such  roads  that  its  commercial  success  nnist  be 
undoubted  before  the  work  is  undertaken.  It  is  possible  that 
such  a  movement  will  be  brought  about  by  the  equipping  of  some 
of  the  new  high-speed  third-rail  interurban  systems  with  over- 
head trolley  operating  at  3000  volts  alternating  current.  These 
systems  are  rapidly  being  extended  and  interconnected,  and  will 
soon  be  able  to  take  care  of  long-distance  work  when  the  systems 
are  sufficiently  joined  together.  The  management  of  such  roads, 
owing  to  their  experience  with  electric  traction,  may  be  reason- 
ably supposed  to  be  more  open  to  the  advantages  of  electric 
haulage,  while  the  establishment  of  a  line  of  generating  stations, 
all  operating  at  the  standard  frequency  of  25  cycles,  will  offer 
the  means  of  feeding  such  a  system  with  a  comparatively  small 
cost  for  equipping.  The  various  sub-stations,  however,  and  the 
direct-current  copper  distribution  are  not  adapted  to  the  oper- 


ation of  large,  heavy  units,  although  the  transmission  lines  and 
generating  stations  could  well  feed  these  trains  with  a  reasonable 
outlay  for  high-tension  overhead  trolley  construction. 

It  is  along  such  lines  that  the  writer  looks  for  the  introduction 
of  the  induction  motor  as  a  railway  factor  in  this  country,  and 
there  are  several  propositions  in  view  where  the  introduction  of 
the  induction  motor  seems  justified  and  preferable  to  the  steam 
locomotive  now  in  operation. 

DISCUSSION 

The  discussion  on  the  two  papers  on  railway  topics,  that  by 
Mr.  Armstrong,  given  above,  and  that  by  Mr.  Berg,  was  quite 
full.  Upon  the  conclusion  of  the  reading  of  the  papers,  Mr. 
Gifford  described  a  method  of  starting  converters  as  simple  shunt 
motors,  thus  obviating  the  difficulties  otherwise  resulting  from 
variations  in  the  voltage  of  the  starting  current.  Professor 
Gillon,  of  Louvain,  Belgium,  gave  some  details  of  the  polyphase 
traction  experiments  at  Berlin  at  high  speeds  and  employing  a 
potential  of  10,000  volts.  He  expressed  the  opinion  that  under 
certain  conditions  with  respect  to  starting,  this  system  was  ap- 
plicable where  the  direct-current  system  would  fail.  With  respect 
to  the  use  of  polyphase  motors  for  urban  traction,  he  said  that  the 
arguments  made  against  this  system  were  based  upon  high  accel- 
eration, but  as  high  speeds  are  never  used  in  urban  service,  any 
arguments  against  the  polyphase  motor  based  upon  such  speeds 
were  unfair.  Polyphase  motors,  he  said,  can  be  designed  to  give 
as  large  a  starting  torque  as  may  be  desired  by  momentarily  in- 
creasing the  voltage  at  the  terminals.  Professor  Gillon  expressed 
the  opinion  that  the  air  resistance  offered  to  a  train  consisted 
largely  of  frictional  resistance  against  the  lateral  sides  of  the 
train.  Mr.  Janisch,  of  Berlin,  also  referred  to  the  Berlin-Zossen 
experiments,  which  were  carried  out  by  the  company  of  which 
works  he  is  chief  engineer.  He  said  the  tests  were  satisfactory 
as  to  the  application  of  the  polyphase  system  to  high-speed  trac- 
tion. It  was  found,  however,  that  the  overhead  trolley  is  not 
practicable  for  high  speeds,  and  at  Zossen  side  contacts  were  sub- 
stituted. He  intimated  that  the  reason  the  work  had  not  been 
followed  up  was  due  to  the  disfavor  with  which  the  German  Gov- 
ernment viewed  prospective  electric  roads  with  respect  to  competi- 
tion with  State  lines  and  cost  of  transforming  the  latter  from 
steam  to  electricity. 

Mr.  Arnold,  of  Chicago,  expressed  regret  that  American  en- 
gineers were  antagonistic  to  the  three-phase  railway,  and  that  we 
had  to  go  abroad  to  find  the  defenders  of  this  system.  Person- 
ally, he  was  a  friend  of  the  direct-current  rotary-converter  system, 
and,  therefore,  in  a  position  to  consider  impartially  the  merits 
of  the  polyphase  system.  He  believed  that,  if  left  to  themselves, 
our  American  engineers  will  solve  the  problem.  One  solution 
of  this  problem  he  considered  to  be  the  use  of  energy  usually 
dissipated  in  starting  a  train.  Electric  elevator  motors  are  started 
at  less  than  normal  current,  and  he  believes  that  the  same  can  be 
done  with  polyphase  motors.  He  considered  that  Mr.  Berg's 
example,  which  worked  out  against  the  polyphase  system,  was 
not  fair,  since  it  applied  to  a  shorter  road  well  adapted  for  direct- 
current  traction;  with  a  longer  road  his  conclusions  would  be 
modified.  He  believed  that  the  direct-current  motor  is  best,  in 
connection  with  sub-stations,  for  urban  roads,  and  also  best  for 
interurban  roads  with  light  cars.  For  heavy  railroading  he  was 
strongly  in  favor  of  the  alternating-current  system. 

Mr.  Mailloux,  of  New  York,  said  that  short  runs  precluded  the 
use  of  the  alternating-current  motor.  The  greater  the  speed  the 
greater  the  difficulty  for  the  alternating-current  motor,  due  to 
acceleration.  The  problem  is  a  function  of  the  speed  and  the 
length  of  run.  Integral  acceleration  curves,  he  considered,  give 
the  best  indication  as  to  the  relative  merits  of  direct  and  alternat- 
ing-current motors  for  railway  traction,  and  referred  to  Mr.  Berg's 
diagrams  as  showing  that  the  direct-current  motor  is  better  than 
the  alternating-current  motor  for  accelerating.  The  starting 
torque  of  an  alternating-current  motor  is  only  two  and  one-half 
to  three  times  that  of  the  running  torque,  while  that  of  the  direct- 
current  motor  is  four  or  five  times  greater.  In  conclusion,  he 
said  that  the  question  of  alternating-current  motors  in  electric 
traction  was  one  for  the  future  and  not  for  the  present. 

Professor  E.  P.  Roberts,  of  Cleveland,  expressed  disappoint- 
ment at  the  statements  made  concerning  alternating-current  trac- 
tion, particularly  in  view  of  present  conditions  in  Ohio,  which 
seem  to  call  for  the  use  of  the  alternating-current  system.  Owing 
to  recent  consolidations  of  railroads  in  Ohio  the  connected  lines 
are  very  long,  and  he  had  hoped  that  this  would  produce  con- 
ditions that  will  permit  the  substitution  of  alternating-current 
traction. 

Mr.  Stillvvell,  of  New  York,  said  that  in  the  electric  railway 
field  we  had  been  a])t  to  go  along  old  lines  and  have  not  given 
sufficient  attention  to  alternating  currents.    He  believed  that  the 
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question  should  not  be  considered  generally,  but  with  respect  to 
specific  cases.  An  objection  to  the  present  sub-station  system 
is  that  it  is  dependent  upon  three  or  four  points  of  supply,  each 
point  demanding  the  exercise  of  skill.  On  the  other  hand,  with 
the  alternating-current  system,  all  the  skill  could  be  concentrated 
at  one  point.  With  a  direct-current  system  and  a  number  of  sub- 
stations the  reserve  and  corresponding  investment  is  out  of  all 
proportion  with  the  generating  plant.  For  example,  in  the  Man- 
hattan Elevated  Railway  system  there  is  one  reserve  generator 
and  seven  reserve  rotaries.  On  a  large  direct-current  sub-station 
system  the  acceleration  is  limited  by  fluctuations  in  the  sub- 
stations, for  though  the  fluctuations  may  be  moderate  at  the  power 
house  they  may  be  extreme  in  the  sub-stations.  Before  adopting 
the  alternating-current  system,  however,  it  must  be  worked  out 
for  specific  cases.  As  to  the  claims  of  greater  transmission  effi- 
ciency of  the  alternating-current  system,  he  said  that  on  New 
York  elevated  roads  this  saving  would  only  apply  to  i8  per  cent 
on  the  total  cost,  so  that  by  raising  the  efficiency  from  80  per 
cent  or  90  per  cent  by  the  use  of  alternating  currents,  the  increase 
would  be  but  2  per  cent,  not  considering  the  labor  element  or  a 
large  saving  in  investment.  In  conclusion  he  said  that  to-day 
the  sub-station  system  is  the  best  for  large  cities. 

Mr.  Arnold  coincided  with  Mr.  Stillwell  in  this  latter  con- 
clusion, saying  that  the  sub-station  system  was  the  best  to-day 
for  urban  and  low-speed  interurban  roads.  For  heavy  railroading, 
however,  the  alternating  current  is  alone  applicable,  and  he  quoted 
a  railroad  president  who  has  operated  both  steam  and  electric 
roads  for  five  years  to  the  efifect  that  he  can  carry  freight  cheaper 
with  electricity  than  with  steam.  As  to  the  factor  of  acceleration 
in  the  railway  problem,  he  had  thoroughly  considered  it,  and  what 
he  said  in  favor  of  the  alternating-current  system  was  said  with 
a  full  knowledge  of  the  importance  of  this  factor.  In  conclusion, 
he  said  that  he  did  not  like  to  see  American  engineers  take  the 
attitude  that  the  direct-current  system  is  perfection  and  appear 
to  be  antagonistic  to  the  alternating-current  system. 

Professor  Roberts  said  that  he  found  that  sub-station  charges 
were  a  great  factor  in  transportation  charges. 

Mr.  Steinmetz,  of  Schenectady,  said  that  at  one  time  he  be- 
lieved that  the  polyphase  system  had  a  higher  transmission  effi- 
ciency and  less  operating  expense,  but  after  thoroughly  consider- 
ing the  question  recently  he  has  found  that  the  transmission 
efficiency  is  less,  owing  to  the  efficiency  of  the  induction  motor. 
With  the  induction  motor  the  fluctuations  are  very  great,  and 
transformer  sub-stations  would  be  required,  and  this  latter  is  the 
electrical  apparatus  which  will  stand  less  overloading,  with  the 
consequence  that  the  expense  for  transformer  plant  would  be  very 
great.  Rotary  converters  require  extremely  little  attention  and 
not  much  expense. 

Mr.  Potts,  of  London,  said  that,  in  the  face  of  such  very  diverse 
opinions  as  to  the  relative  merits  of  the  direct  and  alternating- 
current  railway  systems,  he  thought  it  best  to  say  nothing  in  view 
of  the  smaller  experience  of  Great  Britain  in  electric  traction. 
He  referred  to  the  very  much  lower  bid  offered  in  London  in  con- 
nection with  the  Ganz  system,,  and  said  that  he  would  regret  it  if 
American  manufacturers  did  not  obtain  the  work. 

Mr.  Scott,  of  Pittsburgh,  said  that  the  papers  which  had  been 
read  confirmed  calculations  that  had  been  made  by  Westinghouse 
engineers.  He  gave  some  figures  which  confirmed  those  arrived 
at  by  Mr.  Berg,  and  said  that  the  conclusions  of  the  Westinghouse 
engineers  coincided  with  those  of  the  General  Electric  engineers 
to  the  effect  that  the  saving  with  the  polyphase  system  would  be 
negative.  As  to  the  saving  from  braking  with  the  latter  system, 
since  braking  can  not  be  done  under  half  speed,  the  saving  would 
be  slight,  and  the  increased  weight  of  apparatus  would  more  than 
take  this  up.  He  said  it  was  better  to  coast  and  to  give  up  brak- 
ing. He  said  that  the  opinion  of  the  company  engineers  was  also 
confirmed  by  Mr.  Stillwell  in  connection  with  the  New  York 
elevated  system.  The  constant  speed  of  alternating-current  mo- 
tors was,  in  fact,  a  disadvantage.  The  same  size  of  direct- 
current  motor  would  give  higher  speed  on  the  level  or  low  grades 
and  thus  make  up  for  the  lesser  speed  on  high  grades. 

Mr.  Scott  referred  to  a  remark  made  by  one  of  the  foreign 
guests,  who  said  he  did  not  understand  the  position  of  the  Amer- 
ican company's  engineers  in  their  antagonism  to  polyphase  rail- 
ways, but  ascribed  it  as  a  commercial  policy  of  their  employers. 
Mr.  Scott  repelled  this  insinuation,  and  said  that  the  commercial 
departments  of  the  companies  were,  on  the  other  hand,  constantly 
urging  the  engineers  to'ward  the  alternating-current  system.  He 
said  the  question  was  really  not  one  of  alternating  current  vs. 
direct  current,  but  that  of  series  vs.  shunt  motors.  If  direct-cur- 
rent shunt  motors  are  not  good  for  railway  service  the  induction 
motor  is  not  good.  The  invention  of  a  speed-changing  device 
might  change  the  situation.  In  conclusion,  he  said  that  he  coin- 
cided with  the  authors  of  the  papers  in  that  the  induction  motor 
is  not  applicable  for  electric  railway  service. 


Mr.  Potts  asked  to  be  allowed  to  make  a  personal  explanation 
concerning  a  remark  he  had  made  as  to  the  influence  of  manu- 
facturing companies  with  respect  to  the  position  taken  by  their 
engineers  on  the  polyphase  railway  question,  which  he  did  not 
wish  to  be  applied  in  any  personal  sense.  One  could,  however, 
generally  take  it  for  granted  that  manufacturers  are  in  favor  of 
the  apparatus  they  can  supply  with  the  most  profit  to  themselves. 
Mr.  Steinmetz  said  that  this  latter  point  was  true,  but  it  was  a 
serious  matter  for  companies  to  be  left  behind,  and  that,  in  fact, 
they  are  always  seeking  to  make  advances.  He  said  that  his 
company  had  done  a  great  deal  of  work  on  the  problem  under 
discussion,  but  there  were  no  results  thus  far,  except  in  the  supply 
of  six  induction  motor  cars,  and  these  for  a  railway  of  Italy. 

Mr.  Stillwell  said  that  direct-current  systems,  although  used  on 
the  New  York  and  Chicago  railways,  were  not  in  themselves 
ideal.  With  reference  to  the  greater  efficiency  of  the  direct  cur- 
rent over  the  induction  motor,  he  pointed  out  that  in  the  case  of 
the  former  there  may  be  35  per  cent  difference  between  the  energy 
delivered  to  a  car  and  that  used.  He  expressed  the  strong  hope 
that  our  manufacturing  companies  would  not  accept  the  direct- 
current  system  as  perfect  and  bury  the  alternating-current  sys- 
tem, and  said  that  if  the  latter  system  were  adopted  and  found 
successful  in  London,  it  would  be  a  blow  to  American  electrical 
engineering  prestige. 

Mr.  Steinmetz  said  that  the  advantage  of  the  return  of  energy 
to  the  line  by  braking  was  not  borne  out.  The  solution  of  the 
traction  problem  was  to  accelerate  as  fast  as  possible,  then  coast, 
and  then  in  stopping  let  the  energy  be  dissipated  by  rolling  fric- 
tion. Mr.  Stearns  expressed  the  opinion  that  the  alternating- 
current  system  is  best  for  long  runs  on  interurban  roads.  Mr. 
Spalding  described  a  speed-changing  device,  which  he  thought 
might  be  applicable  to  electric  railway  motors.  This  consisted 
of  a  pair  of  discs,  each  with  a  beveled  face,  one  disc  being  ad- 
justable. A  beveled  belt  runs  between  the  two  discs,  which  may 
be  adjusted  to  give  different  transmission  diameters.  Mr.  Holmes 
said  that  he  had  seen  a  car  driven  by  this  device,  and  expressed 
the  opinion  that  the  alternating  current  would  prove  an  econom- 
ical substitute  for  steam  between  New  York  and  Albany. 

Mr.  Mailloux  said  that  an  important  favor  in  the  problem  of 
high-speed  railways  was  that  of  air  resistance.  At  high  speed 
the  rolling  friction  is  negligible  in  comparison  with  the  air  friction, 
and  he  hoped  that  some  data  would  soon  be  forthcoming  relating 
to  the  latter.  The  problem  is  rendered  indeterminate  at  high 
speed,  and  the  supply  of  data  calls  for  the  joint  effort  of  all  in- 
terested. Mr.  Armstrong  said  that  the  General  Electric  engi- 
neers had  been  disappointed  at  the  inapplicability  of  the  induction 
motor  in  railway  work.  As  to  its  application  to  suburban  roads, 
he  said  these  were  governed  by  the  same  conditions  as  city  roads, 
the  higher  speed  schedule  counteracting  the  effect  of  stops  at 
longer  intervals. 

•  ♦♦♦  

Fare  Registration 


A  subscriber  writes  as  follows :  "A  few  days  ago  I  received  a 
check  for  $27  from  an  Ohio  interurban  railway  company,  which 
was  signed  by  its  treasurer,  countersigned  by  its  secretary  and 
approved  by  its  president.  The  three  signatures  to  a  check  of 
this  nature  would  be  no  unusual  occurrence  if  the  company  was 
a  large  one  and  its  officers  actively  engaged  in  its  operation.  In 
this  case,  however,  the  railway  is  merely  a  side  deal  to  the  various 
large  interests  owned  and  controlled  by  each  of  the  parties  re- 
ferred to,  and  for  that  reason  the  writer  was  forcibly  struck  by  the 
great  contrast  between  the  apparent  caution  exercised  over  the 
outgo  and  the  very  crude  and  loose  system  prevailing  in  con- 
nection with  the  income.  This  road  collects  possibly  five  or  six, 
or  more,  different  kinds  of  fares.  Its  conductors  are  supposed 
to  ring  them  all  up  on  one  register,  give  receipts  for  certain 
classes  of  fares,  and  from  the  register  settle  with  the  company. 
Unfortunately  for  the  railway  company,  its  officers  are  inex- 
perienced railway  men,  and,  while  apparently  protecting  them- 
selves from  one  another,  and  the  company's  interests  from  treas- 
urer to  president,  they  seem  to  forget  to  put  out  any  guard  that 
will  protect  the  company  from  the  wholesale  retention  of  fares 
paid  by  the  riding  public  to  absent-minded  conductors.' 

"A  company  operating  electric  cars  is  absolutely  at  the  mercy 
of  its  conductors,  and  is  obliged  to  depend  solely  upon  their 
honesty  unless  some  system  of  protection  is  provided  whereby 
all  fares  received  will  find  entrance  into  its  treasury.  The  latter 
also,  in  justice  to  themselves,  should  be  provided  with  some  system, 
if  possible,  which  is  absolute  and  accurate  and  upon  which  both 
they  and  the  company  can  implicitly  rely." 
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New  Types  of  Snow  Plows  ^"<i  these  two  parts  lap  over  and  slide  by  each  other.    This  casing 

gives  ample  protection  to  the  running  gear. 
The  eight-wheel  plow  is  something  entirely  new,  and  will  appeal 
The  accompanying  engravings  show  two  new  types  of  snow      to  railroad  men  generally.    The  Taunton  snow  plow  is  known 
plows  which  are  being  put  on  the  market  this  season  by  the      all  over  the  country.    The  company  has  extraordinary  facilities  for 


EIGHT-WHEEL  PLOW  BUILT  FOR  HEAVY  SERVICE 


Taunton  Locomotive  Manufacturing  Company,  of  whom  Wendell 
&  MacDuffie,  of  New  York,  are  the  Eastern  representatives.  The 
present  extensive  use  of  the  Taunton  plows  makes  these  designs 
particularly  interesting. 

The  one  which,  for  its  novel  features,  will  attract  the  most 
attention  is  the  eight-wheel  plow,  intended  for  the  heaviest  class 
of  work.  This  plow  is  mounted  on  Taunton  trucks,  which  are 
M.  C.  B.  standard  throughout.  Simplicity  and  strength  have 
controlled  the  design  of  these  trucks.  The  bolster  bearings  are 
18  ins.  in  diameter,  and  no  particular  dependence  is  placed  on 
the  king-pin.  The  nose  frame  is  of  heavy  white  oak,  strength- 
ened by  wrought-iron  braces  and  guide  bars.  The  main  frame 
of  the  plow  is  of  hard  pine  and  the  cab  of  North  Carolina  sheath- 
ing. The  nose  can  be  lifted  10  ins.  clear  of  the  rail,  and  is  oper- 
ated by  hand  power  exerted  through  the  worm-gear  mechanism. 
An  8-in.  lifting  cylinder  is  provided,  however,  for  each  nose,  and 
compressed  air  may  be  employed  for  lifting  the  noses  and  oper- 
ating the  gear.  The  wing  operating  mechanism  is  novel  in  de- 
sign, of  exceeding  simplicity,  of  great  strength  and  almost  wholly 
of  wrought  iron.  The  same  remarks  apply  to  the  digger  mech- 
anism, which  has  received  the  most  careful  attention. 

The  other  plow  illustrated  is  the  company's  standard  share 
plow.  The  house  and  body  of  this  share  plow  are,  as  far  as 
possible,  exactly  like  the  corresponding  parts  of  the  standard 
nose  plow,  the  end  of  the  body  frame  being  changed  to  meet  the 
requirements  of  a  share  rather  than  a  nose.  The  height  of  the 
share  of  this  plow  is  to  be  especially  noted,  and  the  ingenious 


STANDARD  SHARE  PLOW 

arrangement  which  allows  the  share  extension  to  be  both  raised 
and  lowered  by  one  rope  from  the  cab  will  please  every  practical 
railroad  man.  The  snow-protecting  casing  back  of  the  share  is 
fastened  in  part  to  the  main  frame  and  in  part  to  the  share  itself. 


DETAIL  OF  LIFTING  DEVICE 

turning  out  these  plows,  and  is  now  ready  to  accept  orders  for  the 
coming  season. 


New  Car  Works  at  Niles,  Ohio 


The  Niles  Car  Manufacturing  Company,  of  Niles,  Ohio,  is 
rapidly  completing  its  new  plant,  and  will  shortly  be  able  to  build 
cars  of  the  most  approved  type.  The  work  has  progressed  rapidly 
on  all  the  buildings,  so  that  it  is  expected  by  Sept.  15  that  they 
will  be  completed.  The  machinery  for  the  plant  is  being  delivered, 
and  will  be  installed  as  soon  as  possible,  and  unless  some  unfore- 
seen circumstance  occurs,  the  factory  will  be 
in  operation  by  Sept.  15,  1901.  The  company 
will  start  work  under  the  most  auspicious  cir- 
cumstances, orders  having  already  been  taken 
for  twenty-four  i8-ft.  cars,  complete  with  motors 
and  trucks,  and  for  the  rebuilding  of  sixteen 
cars.  It  will  be  necessary,  therefore,  when  the 
works  open,  to  employ  some  300  car  builders. 
The  general  superintendent  of  the  company,  Mr. 
Jacobs,  has  been  in  the  East,  and  secured  the 
very  best  men  for  the  positions  at  the 
heads  of  the  various  departments.  George 
E.  Pratt  has  been  appointed  assistant  gen- 
:md  contract  agent,  and  will  enter  upon  his 
duties  on  Oct.  i.  He  will  represent  the  company  at  the  American 
Street  Railway  Association  convention  in  New  York,  and  is  al- 
ready in  a  position  to  receive  orders  for  fall  deliveries. 


eral 
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Largfe  High-Speed  Cars 

The  accompanying  engravings  show  the  exterior  and  interior 


make  it  possible  to  reach  it  with  a  single  step.  Wood  grab-handles 
are  placed  on  the  corner  posts  at  the  entrances,  and  the  whole  car 
is  fitted  up  with  a  view  to  making  the  passengers  comfortable 


LONG  CAR  FOR  GALESBURG 


of  some  large  cars  recently  built  by  the  J.  G.  Brill  Company  for 
the  Michigan  Traction  Company,  of  Galesburg,  Mich.    These  cars 


on  long  rides  at  high  speeds.  The  motive  power  is  furnished  by 
a  G.  E.  1000  double-motor  equipment. 

 4^*  


A  New  Type  of  Van  Dorn 
\  Coupler 


INTERIOR  OF  GALESBURG  CAR 

are  somewhat  of  a  departure  from  ordinary  practice,  inasmuch 
as  they  combine  many  of  the  distinctive  features  of  both  steam 
cars  and  street  cars.  The  bodies  are  34  ft.  over  the  end  panels, 
8  ft.  5}i  ins.  wide  over  the  posts,  and  have  straight 
steam-car  sides.  They  also  have  a  steam-car  roof, 
combined  with  a  vestibule  which,  in  most  of  its  char- 
acteristics, belongs  strictly  to  the  electric  railway 
pattern.  The  framing  of  the  sides  is  of  the  steam- 
car  type  and  the  covering  narrow  vertical  sheathing. 
There  are  two  truss  rods  taking  a  bearing  upon 
saddles  resting  against  the  usual  needle  beams.  The 
platform  is  dropped,  and  the  platform  timbers  are 
faced  and  strengthened  with  angle  irons.  The  buffer 
beam  is  of  the  Brill  angle-iron  type.  There  is  one 
Wagenhals  electric  arc  headlight  for  each  car,  trans- 
ferable from  end  to  end,  according  to  the  direction 
in  which  the  car  is  operated.  The  floor  is  provided 
with  trap  doors  for  reaching  the  motors. 

The  interior  of  the  car  is  shown  in  the  second  en- 
graving. The  seats,  which  are  of  the  "walk-over" 
type,  have  hand  holes  at  the  corners  of  the  backs, 
giving  a  firm  hold  to  those  standing  or  walking 
through  the  aisles.  The  car  is  heated  by  a  standard 
Baker  hot-water  heater  in  one  corner.  The  sash  are 
in  two  pieces,  the  lower  one  of  which  drops  into  a 
pocket,  but  the  opening  is  so  arranged  with  a  cover 
as  to  be  closed  either  by  the  sash  or  the  cover.  In- 
side the  sash  there  are  the  usual  curtains.  The  seat- 
ing capacity  is  forty-four. 

These  cars  are  mounted  on  No.  27-G  trucks,  ar- 
ranged to  operate  on  lo-deg.  curves — practically  574-ft.  radius.  The 
trim  is  of  solid  bronze.    The  drop  of  the  platform  is  sufficient  to 


The  accompanying  illustrations  show 
the  new  types  of  coupler  which  have 
been  perfected  by  the  W.  T.  Van  Dorn 
Company,  of  Chicago,  for  use  on  the 
elevated  railroads  of  New  York.  A 
service  of  this  kind  requires  a  most 
efficient  form  of  coupler,  and  the  selec- 
tion of  those  of  the  Van  Dorn  make 
for  both  the  New  York  and  Boston 
systems  is  a  guaranty  of  their  merits. 
The  managements  of  the  elevated  rail- 
roads in  both  of  these  cities  made  ex- 
tremely careful  tests  before  adopting 
any  of  the  apparatus  to  be  installed  on 
their  roads,  and  they  made  exhaustive 
investigations  before  deciding  upon  the 
type  of  coupler  to  be  installed. 

As  recorded  in  these  pages  a  few  weeks  ago,  the  Van  Dorn 
Company  received  an  order  for  the  draft  rigging  of  one  hundred 


DRAW  BAR  FOR  TRAILERS  AND  FOR  THE  END  OF  MOTOR  CAR  NOT 
EQUIPPED  WITH  MOTORS 


cars  to  be  supplied  to  the  car  builders,  as  well  as  a  lump  order  of 
1000  car  equipments  for  cars  already  in  service  or  to  be  built.  For 
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this  contract  the  company  will  build  entirely  new  automatic  heads 
with  extra  heavy  links,  in  order  to  meet  the  extremely  heavy  service 
required  on  the  elevated  lines.  After  the  installation  of  these 
equipments  all  the  new  cars  of  the  Manhattan  Elevated,  of  New 


types  of  draw-bars  are  to  be  used.  That  having  the  long,  flat  arm 
with  the  helical  springs  placed  near  the  coupler-head  will  be  used 
on  the  motor  end  of  motor  cars,  and  is  especially  designed  to  have 
the  draw-bar  clear  the  motors  and  yet  always  give  a  direct  pull. 

This  is  called  No.  16.  The  other  type  is  for  trail- 
ers, and  the  plain  end  of  motor  cars — it  will  be  re- 
membered that  the  Manhattan  two-motor  equip- 
ments are  to  be  placed  at  one  end  of  the  car  to  in- 
crease the  tractive  effect — and  will  be  known  as 
No.  15. 

Including  the  latest  types  put  oh  the  market,  the 
Van  Dorn  Company  is  now  prepared  to  furnish, 
therefore,  sixteen  sizes  of  couplers,  and  thus  supply 
any  class  of  service  from  that  requiring  the  smallest 
size,  as  mining  cars,  etc.,  to  the  heaviest  trafHc.  The 
automatic  head  makes  the  coupler  one  of  the  most 
efficient  devices  for  connecting  cars,  and  will  give  a 
tight  coupling  on  the  best  mechanical  principles. 


The 


Peckham  Extra  Strongf  Truck 
No.  HAXX 


DRAW  BAR  FOR  MOTOR  END  OF  MOTOR  CAR 

York,  as  well  as  those  of  the  Boston  Elevated,  will  be  fitted  with 
Van  Dorn  couplers. 

The  Van  Dorn  Company  has  had  its  couplers  in  use  for  eight 
years  on  both  city  and  interurban  roads,  and  there  are  now  over 
50,000  in  use  for  such  service.    They  have  also  been  employed  on 


This  truck,  which  is  illustrated  herewith,  is  an- 
other addition  to  the  large  line  of  high-speed  double 
trucks  which  the  Peckham  Manufacturing  Company 
has  developed  during  the  past  summer  for  high-speed  interurban 
service.    It  is  constructed  along  the  same  general  lines  as  the  com-" 
pany's  14AX  and  the  Chicago  special  elevated  trucks,  but  with 
several  modifications  to  adapt  it  to  high-speed  interurban  work. 
The  side  frames  are  of  steel,  bridge  trussed.    They  consist  of 


THE  NO.  14AXX  TRUCK  FOR  HIGH  SPEED  ROADS 


the  elevated  roads  of  Chicago  for  seven  years.  Had  anything, 
however,  been  wanting  to  demonstrate  the  superior  merit  possessed 
by  these  couplers,  the  awarding  of  the  above-named  contracts 
.would  have  supplied  it.  One  of  the  features  which  makes  the 
coupler  a  favorite  with  railway  companies  is  the  complete  draft 


two  upper  and  one  lower  soft  steel  bars  firmly  riveted  hot  by 
hydraulic  pressure  to  semi-steel  yokes  or  pedestals  provided  with 
recesses  for  receiving  the  steel  bars.  The  rivets  used  to  connect 
the  bars  to  the  pedestals  are  relieved  from  all  shearing  strains. 
Between  the  upper  and  lower  members  of  the  side  frame  is  in- 


SIDE^ELEVATION  OF  TRUCK 


riggings,  which  are  furnished  in  connection  therewith.  The  so- 
called  D.  L.  Barnes  patent  swivel  on  the  body  bolster  in  connec- 
tion with  the  Van  Dorn  automatic  head  assures  smooth  running 
of  trains  with  a  minimum  of  jerking  motion,  and  it  is  claimed  that 
during  the  lifetime  of  the  car  there  will  be  no  appreciable  slack  in 
the  rigging. 

As  will  be  seen  from  the  drawings  reproduced  herewith,  two 


serted  a  "bridge  truss,"  secured  by  rivets  to  the  lower  member  and 
abutting  against  the  foot  of  the  pedestal.  This  construction  dis- 
tributes the  weight  of  the  load  evenly  over  the  entire  truck  frame. 
By  actual  test  one  of  these  side  frames  will  sustain,  without  break- 
ing, over  50  tons,  100  tons  to  the  truck,  or  200  tons  to  the  pair. 

The  end  sections  are  of  angle-bar  shape,  machine  fitted  to  the 
end  extensions  of  the  side  frames  and  secured  in  place  by  machine- 
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turned  bolts.  This  construction,  besides  being  very  strong,  keeps 
the  truck  square.  The  bolster  is  constructed  of  steel  channel  bars, 
firmly  secured  to  center  cross  sections,  so  as  to  make  the  bolster 
practically  one  solid  piece.  It  is  supported  upon  a  combination  of 
half  elliptic  and  spiral  springs — the  elliptic  spring  being  located  in 
the  center  and  the  spiral  springs  (two)  at  each  end  of  the  bolster. 


A  New  Folding  Door  for  Street  Cars 


A  decided  novelty  in  the  way  of  space  saving  on  street-car 
platforms  is  shown  in  the  accompanying  engraving.  J.  C.  Duner, 
a  foreman  at  the  Pullman  shops,  has  invented  and  patented  a 


HALF  PLAN  OF  NO.  14AXX  TRUCK 


Their  strength  is  so  adjusted  that  the  spiral  springs  prevent  the 
rocking  of  the  bolster  and  reinforce  the  half  elliptic  springs  as  the 
load  of  the  car  body  is  increased.  The  spring  plank  supporting  the 
springs  is  suspended  from  the  transom  bars  by  links  which  are  out- 
wardly inclined  so  as  to  smoothly  check  the  swing  of  the  car. 
Buffer  springs  are  inserted  in  the  transom  bars  and  receive  the  end 
thrust  of  the  bolster  when  it  is  inclined  to  swing  too  far. 

The  swivel  plates  are  of  male  and  female  shape  and  carefully 
machine  fitted.  This  construction  prevents  the  oil  from  oozing 
away.  The  transom  bars  are  made  angle  shape,  so  as  to  give  great 
strength  and  prevent  buckling.  The  transom-bar  holders  are  of 
the  best  quality  of  malleable  iron  and  carefully  machine  fitted 
to  the  upper  members  of  the  side  frames.  They  are  provided  with 
pockets  into  which  the  angle-shape  transom  bars  are  accurately 
fitted.  To  keep  the  truck  square,  the  transoms  are  made  V-shape, 
project  inwardly  beyond  the  side  frames,  and  are  secured  to  the 
angle-shape  transom  bars  forming  a  brace  on  each  side. 

The  journal  boxes  are  of  the  standard  M.  C.  B.  type  with  jour- 
nals 4Y2  ins.  X  8  ins.  and  larger  if  desired,  and  machine  fitted  to 
correspond  with  pedestals.  The  axles  are  5  ins.  to  ins.  The 
pedestals  are  machine  fitted  and  provided  with  wearing  strips, 
which  can  be  renewed  when  worn  out.  All  bearings  are  machine 
fitted. 

The  brakes  are  so  constructed  that  the  pressure  is  applied  equally 
to  all  wheels  at  the  same  time.    The  leverage  is  at  a  ratio  of  20  to 


CROSS  SECTION  THROUGH  CENTER  OF  BOLSTER  FOLDING  DOOR 


folding  door  (illustrated  herewith)  which  has  received  much  at- 
tention from  car  builders.  The  most  ingenious  part  of  the  device 
is  the  slot  which  automatically  controls  the  movement  of  the 
door  in  opening  and  closing.  Mr.  Duner  makes  four  claims  in 
his  letters  patent,  all 
of  which  have  been 
granted.  The  North- 
western Elevated,  of 
Chicago,  first  used 
two  doors  for  one 
year,  demonstrating 
beyond  question  the 
merits  of  the  inven- 
tion, and  two  subse- 
quent orders  have  been  placed  for  twenty-five 
cars  and  forty-five  cars,  respectively. 

The  new  type  of  folding  door  is  also  in  use 
on  several  other  roads.  Among  them  are  the 
Lake  Street  Elevated,  which  has  placed  a  con- 
siderable number  of  these  doors  on  its  cars, 
and  the  Calumet  Electric  Street  Railway  Com- 
pany has  made  a  contract  to  equip  all  of  its  cars 
with  the  Duner  door. 

As  shown  by  the  illustration,  the  device  is  so 
made  that,  in  opening  and  closing,  a  minimum 


I.  The  journal  boxes  are  packed  with  wool  waste  and  oil  after 
the  Pennsylvania  Central  Railway's  formula,  and  guaranteed  to 
run  cool. 

Among  the  companies  using  these  trucks  is  the  Detroit  Con- 
struction Company,  the  assistant  general  manager  of  which  says 
that  the  trucks  frequently  run  from  55  miles  to  60  miles  per  hour, 
and  that  they  are  giving  excellent  satisfaction  under  the  cars  on 
his  road. 


of  platform  room  is  required.  There  are  very  few,  if  any,  roads  in 
this  country  which  do  not  find  it  impossible  to  keep  their  platforms 
clear  of  passengers  at  all  times.  The  feature  which  attracts  the 
railway  man  most  in  the  construction  of  the  Duner  door  is,  there- 
fore, the  ease  with  which  it  can  be  opened  and  closed  on  crowded 
platforms,  but  the  handsome  appearance,  excellent  workmanship, 
practical  design  and  durability  have  proved  important  factors  to- 
ward its  success. 
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Double-Truck  Rotary  Snow  Plow  The  Manhattan  Railway  Car  Heaters 


Last  month  a  view  was  published  of  the  Ruggles  double-fan, 
rotary  snow  plow,  built  by  the  Peckham  Manufacturing  Company. 
The  accompanying  illustration  shows  another  type  of  rotary  plow, 
of  which  a  few  were  manufactured  last  year,  and  for  which  the 


As  mentioned  a  few  weeks  ago  in  these  columns,  the  contract 
for  the  electric  heaters  to  be  installed  on  the  Manhattan  Railway 
Company's  elevated  lines  in  New  York  City  was  given  to  the 
Consolidated  Car  Heating  Company,  of  Albany.     The  accom- 


DOUBLE-TRUCK  ROTARY  SNOW  PLOW 


Peckham  Company  has  received  a  number  of  orders  this  year. 
It  is  mounted  on  double  trucks,  and  is  intended  for  interurban 
railways.  The  use  of  double  trucks  gives  a  very  much  heavier 
plow  than  where  single  trucks  are  used.  This  allows  the  plow  to 
handle  heavier  drifts,  and  to  run  at  higher  speeds  than  if  it  was  a 
lighter  plow.  In  the  construction  of  the  plow  the  center  of  gravity 
is  kept  very  low,  and  this  increases  the  efficiency  of  the  plow  and 
decreases  the  possibility  of  derailment. 

The  plow  illustrated  is  one  built  for  the  Hartford  Street  Rail- 
way Company,  but  the  Milford,  Hollister  &  Framingham  Railway 
Company,  the  Penobscot  Central  Railway  Company  and  other  im- 
portant companies  have  plows  of  similar  construction.    The  rotary 


panying  illustrations  show  two  views  of  the  new  type  of  heater 
which  is  to  be  furnished  for  the  1200  car  equipments  called  for. 
While  this  heater  is  constructed  on  the  same  principle  employed  in 
all  the  Consolidated  Car  Heating  Company's  apparatus,  it  is,  in 
part,  especially  designed  to  meet  the  requirements  of  the  Man- 
hattan Railway's  engineers.  The  chief  difference  in  construction 
between  this  heater  and  the  ordinary  type  furnished  by  the  con- 
tracting company  lies  in  the  fact  that  three  entirely  independent 


HEATERS  FOR  THE  MANHATTAN  ELEVATED  RAILWAY  CO. 


plow  has  demonstrated  its  usefulness  on  electric  railways,  as  well 
as  on  steam  roads,  and  the  Peckham  rotary  plows  have  been 
adopted  on  many  lines,  including  roads  in  Rochester,  iSfiagara 
Falls,  Buffalo,  Wilkesbarre,  Mt.  Mansfield,  Wilmington  and  else- 
where. 

 ♦♦♦  

Canadian  Discovery  for  Preserving  Wood 

United  States  Conunercial  Agent  Johnson,  of  Stanbridge,  re- 
ports a  new  Canadian  discovery  for  the  preservation  of  wood.  If 
necessary,  the  impregnating  plant  can  be  used  at  the  felling  ground. 
The  cost  of  impregnating  is  said  to  be  about  2  cents  per  cu.  ft.; 
cost  of  plant,  about  $1,000. 


coils  are  used  in  each  of  these  heaters,  while  in  previous  cases 
only  two  coils  have  been  used.  These  coils,  however,  are  of  the 
same  well-known  spiral  coil  construction  which  has  been  de- 
veloped by  this  company,  and  so  successfully  introduced  on  many 
electric  roads.  The  second  illustration  distinctly  shows  the  triple 
coil  feature  of  the  Manhattan  heaters.  There  are  to  be  eighteeen 
heaters  for  each  car,  and  they  are  to  be  suspended  beneath  the 
seats,  about  half-way  between  the  seat  and  the  floor.  The  heat 
will  be  still  further  distributed  by  means  of  deflectors  arranged 
above  the  heaters,  which  are -not  shown  in  the  cut.  It  is  an  inter- 
esting fact  in  connection  with  this  Manhattan  contract  that  for  the 
21,600  heaters  necessary  to  supply  the  1200  cars,  1350  miles  of 
wire  will  be  required  in  the  construction. 
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Long  Double-Truck  Cars  for  Columbus 


On  this  page  appears  a  cut  of  one  of  the  cars  recently  built  for 
the  Columbus,  Grove  City  &  Southwestern  Street  Railway,  by 
the  Laconia  Car  Company  Works,  of  Laconia,  N.  H.  No  expense 
has  been  spared  in  these  cars  to  make  them  the  finest  which  can 
be  bought,  and  the  Laconia  Car  Company  Works  consider  them 
among  the  finest  electric  cars  ever  turned  out  at  their  plant. 

The  cars  are  of  the  semi-convertible  type,  having  double  sash 
windows,  and  both  arranged  to  drop  flush  with  the  window-sill, 
making  a  very  comfortable  car  for  summer  use  when  the  windows 
were  dropped.  The  car  body  is  29  ft.  8  ins.  long,  and  39  ft.  9  ins. 
over  bumpers;  8  ft.  5  ins.  wide,  and  9  ft.  2^  ins.  high  from  bottom 
of  bolster  to  top  of  trolley  board.  The  inside  finish  is  in  highly 
figured  Tabasco  mahogany  in  panel  work,  with  carved  caps  and 
moldings  of  special  design,  and  the  ceilings  are  highly  decorated. 


Company,  Glens  Falls;  Hon.  Erastus  C.  Knight,  Comptroller  of 
New  York  State,  Buffalo;  William  W.  Worden,  Saratoga  Springs; 
J.  Ledlie  Hees,  president  Fonda,  Johnstown  &  Gloversville  Rail- 
road and  Mohawk  River  National  Bank,  Fonda;  G.  Tracy  RogerSj 
president  Binghamton  Street  Railroad;  Thomas  O'Connor,  law- 
yer, Waterford;  Hon.  George  E.  Green,  State  Senator,  Bing- 
hamton; Charles  E.  Brisbin,  president  National  Bank  of  Schuy- 
lerville,  Schuylerville,  N.  Y. ;  Hon.  Lewis  W.  Emerson,  member 
of  Congress,  banker  and  manufacturer,  Warrensburgh,  N.  Y.; 
Watson  N.  Sprague,  manufacturer,  Greenwich;  Thomas  S.  Cool- 
idge,  superintendent  transportation  department  International 
Paper  Company,  New  York  City;  Peter  IMcCarthy,  capitalist, 
Troy;  John  W.  McNamara,  general  manager  of  United  Traction 
Company,  Albany. 

The  officers  are:  President,  Addison  B.  Colvin;  vice-president, 
George  E.  Green;  secretary,  Thomas  O'Connor;  treasurer,  Frank 
L.  Cowles;  executive  committee,  Joseph  A.  Powers,  Peter  Mc- 


LONG  DOUBLE-TRUCK  CAR  FOR  COLUMBUS 


The  seats  are  of  the  Heywood  Brothers  &  Wakefield  Company's 
walk-over  pattern,  35  ins.  long,  and  upholstered  in  figured  plush. 
Pantasote  Gold  Star  pattern  curtains  are  used  for  the  side  windows, 
and  also  for  the  end  doors  and  windows  in  the  vestibules,  to  pre- 
vent reflection  of  light  on  the  vestibule  glass. 

The  cars  are  wired  for  electric  push-buttons  at  each  post,  and 
are  lighted  by  ten  i6-cp  incandescent  lamps,  placed  in  clusters, 
and  also  by  ten  8-cp  lamps  placed  between  the  windows.  One  end 
of  the  car  is  divided  off  by  a  partition,  with  a  swinging  door  in  the 
center,  and  a  glass  top,  making  a  smoking  compartment,  with 
seating  capacity  for  ten  people.  The  trucks  are  of  the  Laconia 
No.  9-B  high-speed  type,  with  patented,  perfectly  cushioned  swing 
bolster,  which  prevents  the  car  from  receiving  any  shock  while 
rounding  curves  at  a  high  rate  of  speed.  They  are  fitted  with  4-in. 
steel  axles,  33-in.  double-plate  wheels,  with  3-in.  tread  and  i-in. 
flange. 

 *^  

Consolidation  of  Central  New  York  Roads 


On  Aug.  14  the  consolidation  of  the  railways  composing  the 
Powers-Colvin  system  in  Central  New  York  was  formally  accom- 
plished, when  a  joint  agreement  of  consolidation  was  filed  in  the 
office  of  the  Secretary  of  State  at  Albany.  The  following  cor- 
porations were  parties  in  the  consolidation:  Glens  Falls,  Sandy 
Hill  &  Fort  Edward  Street  Railroad  Company,  Warren  County 
Railway,  Stillwater  &  ]\Iechanicsville  Street  Railway  Company, 
Greenwich  &  Schuylerville  Electric  Railroad,  Saratoga  Traction 
Company  and  Saratoga  Northern  Railway.  The  new  corpora- 
tion bears  the  name  of  the  Hudson  Valley  Railway  Company. 

The  capital  stock  of  these  consolidating  companies  is  $2,600,000. 
The  directors  named  in  the  articles  of  consolidation  are  the  fol- 
lowing: Edwin  Langdon,  president  of  the  Central  National  Bank 
&  Merchants'  Trust  Company,  New  York  City;  Joseph  A.  Pow- 
ers, Troy;  Hon.  Addison  B.  Colvin,  president  Glens  Falls  Trust 


Carthy,  Edwin  Langdon,  Addison  B.  Colvin  and  Thomas 
O'Connor. 

The  entire  list  of  appointments  for  the  various  departments  of 
the  road  has  not  yet  been  filled,  but  it  is  understood  the  following 
appointments  have  been  made:  Supervisor  of  freight  department, 
Charles  T.  Ames,  formerly  east-bound  freight  agent  of  the  Boston 
&  Maine  Railroad;  master  mechanic,  Frank  W.  Thomas,  formerly 
in  the  Roanoke  shops  of  the  Norfolk  &  Western  Railroad;  super- 
intendent of  lines,  H.  G.  Sherer,  of  Stillwater,  formerly  superin- 
tendent of  lines  for  the  American  Telegraph  &  Telephone  Com- 
pany; roadmaster,  J.  W.  Harris,  formerly  roadmaster  of  a  division 
of  the  Louisville  &  Nashville  Railroad;  chief  engineer,  J.  H.  Arm- 
strong, formerly  chief  engineer  for  the  McKenzie  &  Mann  syndi- 
cate, of  Canada,  and  later  of  the  Niagara  Falls,  St.  Catharines  & 
Toronto  Railroad.  W.  C.  Colburn,  Mr.  Powers'  private  secre- 
tary, will  continue  in  charge  of  the  purchasing  department. 
 *^  

The  firm  of  Drake,  Breed  &  Company  was  incorporated  July 
24,  1901.  Messrs.  Drake  and  Breed  are  both  men  of  long  experi- 
ence in  the  electric  railway  field.  F.  S.  Drake  was  for  years  the 
right-hand  man  of  the  late  Albert  I^.  Johnson,  and  at  the  time  of 
the  latter's  death  was  at  the  head  of  the  great  electric  railway  sys- 
tem centering  in  Allentown,  with  the  roads  projected  and  build- 
ing to  connect  New  York  and  Philadelphia.  Before  this  time  he 
had  been  for  a  number  of  years  vice-president  and  general  man- 
ager of  the  Nassau  system  in  Brooklyn,  and  in  an  important  ca- 
pacity in  the  street  railway  systems  of  St.  Louis.  George  Breed  is 
a  graduate  of  the  United  States  Naval  Academy,  and  was,  from 
1890  until  the  time  of  the  war  with  Spain,  connected  with  the  Gen- 
eral Electric  and  Westinghouse  Companies.  He  was  retained  by 
Mj-.  Johnson  to  design  the  power  stations  and  supervise  the  elec- 
tric equipments  of  his  projected  roads.  The  new  company  was 
formed  with  a  view  of  completing  this  work,  and  to  enable  the 
members  to  push  efficiently  other  large  enterprises  now  in  hand. 
The  address  is  Real  Estate  Trust  Building,  Philadelphia. 
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High-Speed  Car  on  the  Berlin-Zossen  Line 


Particulars  have  already  been  published  in  this  paper  of 
the  proposed  high-speed  electric  railway  experiments,  under 
the  auspices  of  the  German  Government,  on  the  military 
road  running  between  Berlin  and  Zossen.  It  will  be  re- 
membered that  an  association  has  been  organized,  consist- 
ing of  the  principal  German  manufacturers,  to  conduct 
a  series  of  experiments  on  this  line  with  high-speed  elec- 
tric cars.  This  association  is  called  the  Studiengesellschaft  fiir 
Elektrische  Schnellbahnen,  and  two  locomotives  have  been  built, 
one  by  the  Allgemeine  Elektricitats-Gesellschaft,  and  one  by  Sie- 
mens &  Halske,  to  operate  at  a  speed  of  200  km  (125  miles)  per 
hour.  The  line  itself  is  comparatively  short,  but  it  is  hoped  that 
the  trials  will  determine  the  best  system  for  long-distance  lines. 
As  for  these  long  lines  high  potential  would  have  to  be  used,  a 
voltage  of  from  10,000  to  12,000  was  selected  for  the  line  in  ques- 
tion, although  the  manufacturers  do  not  intend  to  limit  them- 
selves to  this  voltage  on  longer  lines,  should  a  higher  potential  be 


chanical  means.  In  the  center  compartment  are  also  the  switches, 
brakes,  etc.  The  transformers  and  resistances  are  carried  under 
the  center  of  the  car,  and  are  cooled  by  air  shafts  led  from  the  roof 
in  such  a  manner  that  the  front  shaft  is  used  for  fresh  air,  and  the 
back  shaft  as  an  outlet  for  the  heated  air.  The  total  weight  of  the 
equipment  as  finally  decided  upon  is  as  follows: 

WEIGHT  OF  CAR  EQUIPMENT 

Four  motors  12, 800  kg 

Two  transformers   6,500  " 

Starting  resistance  with  casing   4,750  " 

Two  controllers,  with  driving  mechanism   4,750  " 

Braking  and  lighting  batteries   2,600  " 

Motor  with  compressor   800  " 

Oil  pump   " 

Oil  tank    " 

Total  weight  of  cable   1,000  " 

Collector  bows   1,400  " 


Summary   29,850  kg 


FIG.  I.— EXPERIMENTAL  CAR  BUILT  TO  OPERATE  AT  125  MILES  PER  HOUR  ON  THE  BERLIN-ZOSSEN  LINE 


necessary.  Through  the  courtesy  of  the  Allgemeine  Elektricitats- 
Gesellschaft  some  views  of  the  motor  car  recently  completed  by 
that  corporation  are  published  herewith.  The  transformers  are 
mounted  on  the  car,  by  which  the  voltage  for  the  motors  is  re- 
duced to  435  volts,  but  for  long-distance  work  the  manufacturers 
state  that  it  may  be  preferable  to  use  a  transmission  voltage  of 
50,000,  reduced  by  stationary  transformers  in  sub-stations  along 
the  track  to  3000  volts,  and  to  wind  the  motors  for  this  voltage. 

The  car  illustrated  in  Fig.  i  is  designed  to  accommodate  fifty 
persons,  and  has  two  six-wheel,  double  trucks.  The  motors  are 
designed  for  a  total  normal  output  of  iioo  hp,  and  3000  hp  maxi- 
mum.  A  frequency  of  50  cycles  is  used. 

It  was  first  proposed  to  construct  at  each  end  of  the  car  a 
driver's  cab,  in  which  the  necessary  starting  apparatus  should  be 
provided,  so  that  the  motorman  could  control  the  car  directly 
from  either  end.  Owing  to  the  quantity  and  size  of  cable  re- 
quired, however,  considering  that  3000  hp  had  to  be  controlled, 
this  was  considered  impracticable,  and  it  was  decided  to  have  one 
controller  in  the  middle  of  the  car,  operated  from  each  end  by  me- 


Thc  question  of  the  support  of  the  motors  on  the  axle  was  a 
serious  one,  and  owing  to  the  fact  that  the  radial  air  space  between 
the  stator  and  the  rator  amounts  to  only  a  few  millimeters,  it  was 
finally  decided  to  carry  the  motor  on  a  hollow  sleeve  around  the 
axle,  and  to  convey  the  power  to  the  wheels  through  a  set  of  six 
leaf  springs  on  each  side,  as  shown  in  Figs.  3  and  4. 

For  starting  and  regulating,  liquid  starting  devices  of  the  usual 
type  in  which  the  electrodes  are  lowered  into  a  tank  were  first 
tried,  and  the  company  experimented  considerably  upon  the  best 
type  to  employ  for  the  purpose.  Owing  to  the  amount  of  current 
used,  difficulty  was  encountered  in  the  heating  of  the  liquid,  but 
it  was  finally  obviated  in  a  way  which  had  proved  successful  in 
other  work  of  the  company.  This  was  not  to  raise  and  lower  the 
electrodes  from  and  into  a  liquid,  but  by  the  use  of  a  small  pump 
to  introduce  or  withdraw  the  liquid,  which  is  a  soda  solution, 
from  a  tank  in  which  the  electrodes,  i.  e.,  the  terminal  or  end  plates 
of  the  opened  circuits  are  located.  This  gives  the  liquid  a  constant 
motion  and  insures  success.  By  inserting  an  adjustable  cut-oft  in 
the  pipe  leading  from  the  centrifugal  pump,  the  speed  at  which 
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the  liquid  is  delivered,  and  consequently  the  starting  time,  can  be 
regulated  at  will. 

The  car  is  equipped  with  Westinghouse  compressed  air  brakes, 
assisted  in  braking  by  the  motor,  first,  by  opening  the  armature 
circuit  by  means  of  the  liquid  rheostat  already  mentioned,  then 
cutting  out  the  field  and  switching  it  on  to  a  storage  battery,  and, 
second,  by  reversing  the  direction  of  the  current  in  the  rotary 
field.  After  the  switching  has  been  effected  in  either  way,  the 
armature  circuit  is  gradually  closed  again,  i.  e.,  the  inflowing  liquid 
connects  the  phases  through  very  great  resistance,  and  according 
to  the  desired  intensity  of  the  braking  action  the  level  of  the  liquid 
is  raised  or  lowered.  It  is  assumed  that  the  motor  braking  will  be 
used  at  high  speeds  and  the  air  brakes  will  be  applied  only  at  the 
end  of  the  run. 

Another  serious  question  was  that  in  regard  to  the  selection  of 


FIG.  2.— INTERIOR  OF  CAB  OF  HIGH-SPEED  CAR 

current.  This  is  supplied  to  the  car  from  three  wires  and  six  bow- 
shaped  collectors,  as  shown  in  Fig,  i.  To  insure  a  continuous  con- 
tact, a  side  pressure  was  considered  preferable  to  a  vertical  one. 
The  trucks  are  13.3  m  apart,  and  the  diameter  of  the  wheels  1250 
mm,  with  a  wheel  base  of  2  mm  x  igoo  mm.  Each  of  the  four  motors 
is  adapted  for  a  normal  output  of  250  hp,  and  a  maximum  of  over 
750  hp,  and  they  are  mounted  on  the  outer  axles  of  the  trucks. 
The  speed  of  the  motors  is  960  r.  p.  m. 



The  Equipment  of  the  Leicester  Tramways 


After  full  discussion  on  the  recommendations  of  the  sub-com- 
mittee on  tramways  of  the  Leicester  Town  Council  in  regard  to 
the  installation  of  an  electric  system  in  the  city,  the  recommenda- 
tions of  the  committee,  which  had  been  confirmed  by  E.  Manville, 
consulting  engineer,  were  adopted,  with  the  exception  of  that  deal- 
ing with  the  power  station,  which  is  to  be  discussed  later.  The 
making  of  the  surveys,  preparation  of  the  working  plans  and  carry- 
ing out  the  work  has  been  intrusted  to  E.  George  Mawbey,  M.  I. 
C.  E.,  borough  engineer  and  surveyor,  with  E.  Manville  as  con- 
sulting engineer.  The  length  of  road  to  be  equipped  is  a  little  over 
22  miles  with  about  38^^  miles  of  track. 

The  corporation  has  yet  to  apply  to  Parliament  for  powers  for 
the  equipment  by  electricity. 


The  Boston  Elevated  Opens  Atlantic  Circuit 


The  Atlantic  Avenue  section  of  the  Boston  Elevated  Railway 
Company's  elevated  lines  was  opened  for  traffic  on  Thursday, 
Aug.  22,  1901,  thereby  inaugurating  train  movements  over  the 
entire  elevated  trackage  at  present  completed.  The  new  line  was 
operated  without  trouble  from  the  start,  and  the  occasion  was 
marked  by  the  absence  of  the  enormous  crowds  that  congested 
the  subway  route  on  June  10,  the  opening  day  of  the  first  link  of 
the  rapid-transit  system  between  Roxbury  and  Charleston. 

Train  movements  on  the  circuit  are  at  present  confined  to  loop- 
ing around  the  Subway  and  Atlantic  sections  on  a  six-minute 
interval,  while  about  75  per  cent  of  the  cars  operate  between 
Dudley  Street  and  Sullivan  Square  via  the  Subway.  As  the  main 
line  interval  is  two  minutes,  every  third  train  loops  via  Atlantic 


FIG.  3.— THREE-PHASE  MOTOR 

Avenue,  giving  direct  fast  service  between  the  great  North  and 
South  Union  stations.  The  running  time  around  the  Atlantic 
circuit,  including  the  Subway,  is  about  twenty  minutes  per  com- 


FIG.  4.— SIX-WHEEL  TRUCK 

plete  cycle.  From  six  to  seven  minutes  are  ordinarily  required 
between  the  North  and  South  stations.  Surface  cars  rarely  make 
the  time  here  in  less  than  fifteeii  or  twenty  minutes  during  busy 
hours,  and  if  the  streets  are  congested  it  is  doubtful  if  a  car  can 
thread  its  tortuous  way  through  the  densely  crowded  narrow 
streets  in  less  than  twenty-five  minutes,  from  terminal  to  ter- 
minal. Surface  cars  via  Atlantic  Avenue  require  perhaps  fifteen 
minutes  in  the  run. 

The  elevated  schedule  has  been  excellently  maintained  thus  far 
the  occasional  delays  being  at  the  Causeway  or  Castle  Street 
junctions,  where  the  trains  are  spaced  between  those  of  the  direct 
through  service.  These  delays,  however,  rarely  exceed  one  and 
one-half  minutes  in  the  aggregate.  Owing  to  the  distinct  an- 
nouncement of  the  destination  of  all  trains,  very  little  confusion 
has  resulted  from  passengers  getting  on  the  wrong  cars. 

Stations  are  numerous  on  the  circuit  run,  there  being  twelve 
stops  on  the  northbound  route  via  Subway,  in  a  run  of  4.098  miles, 
or  2.94  per  mile.  Adams  Square  station  in  the  Subway  carries 
northbound  traffic  only,  reducing  the  southbound  circuit  stops 
to  eleven  in  4.108  miles,  or  2.68  per  mile.  Outside  the  Subway 
Beach  Street  station  is  located  at  the  corner  of  Harrison  Avenue 
and  Beach  Street,  practically  as  near  the  business  center  of  the 
city  as  Boylston  Street,  and  destined  to  become  a  large  distrib- 
uting point  for  passengers  to  and  from  Roxbury  and  Dorchester. 
Next  comes  the  South  station,  whose  commodious  design,  plat- 
forms and  convenient  direct  covered  connection  with  the  South 
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Union  station  in  Dewey  Square,  emphasizes  its  large  importance 
as  a  traffic  center.  This  is  an  excellent  point  on  the  elevated  for 
the  large  business  interests  on  Federal  Street,  lower  Summer 
Street,  and  possibly  Devonshire  Street  southeast,  and  it  promises 
to  deflect  a  large  amount  of  travel  from  the  already  overburdened 
subway.  Proceeding  north,  Rowes'  Wharf  station  is  an  im- 
portant point,  located  at  the  ferry  station  of  the  Boston,  Revere 
Beach  &  Lynn  Railroad  and  the  Nantasket,  Plymouth  &  Prov- 
incetown  steamers'  wharves.  An  enormous  seashore  traffic  is 
expected  here,  and  the  station's  accessibility  to  the  business  dis- 
trict east  of  Postoffice  Square  insures  its  steady  growth  of  busi- 
ness in  a  through  direction.  State  Street  station  is  also  in  close 
touch  with  the  steamboat  lines,  and  is  handy  for  the  market  dis- 
trict near  Faneuil  Hall.  Battery  Street  station,  the  last  of  the 
Atlantic  group,  is  located  at  the  foot  of  Hanover  Street,  and  its 
transfer  facilities  in  connection  with  surface  cars  below  and  its 
nearness  to  the  East  Boston  and  Chelsea  ferties,  give  it  a  com- 
manding traffic  position.  The  North  Union  station,  located  on 
Causeway  Street,  has  at  present  no  direct  connection  with  the 
Elevated's  North  station,  but  some  suitable  bridge  footwalk  is 
projected. 

The  widest  possible  transfer  freedom  is  extended  to  passengers 
at  present.  As  soon  as  the  fifty  additional  cars,  which  the  Ele- 
vated has  ordered,  arrive  it  is  probable  that  through  service  via 
Atlantic  will  be  inaugurated.  At  present  the  arrangements  for 
passengers'  convenience  are  very  flexible. 

Passengers  who  enter  the  Subway  from  surface  cars  reaching 
Park  Street  loop  from  Brookline,  Back  Bay,  Brighton  and  Cam- 
bridge change  for  Atlantic  Avenue  at  Boylston  Street  to  north- 
bound trains  looping  south  via  North  station. 

Passengers  from  Atlantic  Avenue  who  wish  to  reach  Brookline, 
Back  Bay,  Cambridge  or  Brighton  by  surface  cars  from  Park 
Street  take  Atlantic  circuit  trains  running  into  the  Subway  via 
North  station. 

Passengers  for  intermediate  stations  can  take  circuit  trains  in 
either  direction. 

Passengers  from  Charlestown  for  Atlantic  Avenue  change  at 
North  station  unless  they  wish  to  reach  their  destination  by  the 
circuit  train  via  Subway  and  Castle  Street. 

Passengers  from  Roxbury  find  it  most  convenient  to  change  at 
Pleasant  Street. 

While  it  is  difficult  to  estimate  the  value  of  the  Atlantic  circuit 
from  the  transportation  standpoint  at  this  early  date,  it  is  highly 
probable  that  the  comparatively  level  and  unobstructed  line,  with 
its  freedom  from  the  distressing  curves  and  grades  of  the  Subway 
and  easy  accessibility  to  both  business  districts  and  wharves,  will 
prove  a  most  powerful  agency  for  the  despatch  of  heavy  business, 
the  partial  relief  of  congestion  uptown,  and  a  through  line  between 
terminals  of  maximum  speed  value  per  minimum  time  input. 



Report  of  the  Central  London  Undergfround  Railway 

The  annual  meeting  of  the  Central  London  Underground  Rail- 
way was  held  late  last  month,  and  a  4  per  cent  dividend  per  an- 
num was  declared.  This  requires  £57,000.  The  gross  receipts 
from  operation  amounted  to  about  £161,000.  The  chairman  re- 
ported that  the  earnings  per  mile  per  week  were  £950,  and  that 
the  opening  of  the  Shepherd's  Bush  extension  had  increased  con- 
siderably the  traffic.  The  operating  expenses  were  about  54  per 
cent  of  the  receipts,  as  compared  with  58  per  cent  during  the  first 
five  months  of  operation.  As  regards  vibration,  the  chairman 
said:  "We  have  at  this  moment  running  a  modified  engine,  which 
has  given  us  great  satisfaction,  and  bids  fair  to  settle  the  question. 
A  second  experiment,  which  we  shall  complete  in  a  month  or  so, 
is  the  division  of  power  on  the  principle  of  the  multiple  motor — 
that  is,  dividing  the  whole  weight  of  the  engine  over  several  car- 
riages, with  a  view  to  lessening  the  force  of  the  impact  of  the 
wheels  upon  the  rails  as  the  train  progresses.  I  can  not  say 
whether  the  committee  will  be  satisfied,  because  it  has  not  been 
before  them;  but  our  engineer  advises  that  the  modifications  will 
so  lessen  the  effect  of  the  running  of  our  trains  that  we  need  have 
no  further  anxiety  upon  the  subject." 

 ^  

A  visit  to  Schenectady  was  made  by  the  members  of  the  Ameri- 
can Institute  of  Electrical  Engineers  while  en  route  from  New 
York  to  Buffalo  to  attend  the  annual  convention.  The  General 
Electric  Company  threw  open  its  factory  for  the  insi)cction  of  the 
members,  and  a  handsome  pamphlet  was  distributed,  which  gave  an 
excellent  idea  of  many  features  to  be  seen,  and  formed  a  pleasing 
memento  of  the  trip. 


New  Publications 


Practical  Electric  Railway  Handbook,  by  Albert  B.  Herrick.  413 
pages.  Illustrated.  Price,  $3.  Published  by  the  Street  Railway 
Publishing  Company,  New  York. 
The  author  of  this  book  is  a  consulting  electric  railway  engineer 
of  long  standing.  His  close  contact  with  railway  affairs  during  an 
experience  of  twenty  years  has  given  him  an  insight  into  the  needs 
of  operating  street  railway  men,  which  has  enabled  him  to  produce 
a  book  not  only  of  great  benefit  to  the  managers  and  superintendents 
of  electric  lines  who  wish  to  ha\  e  a  form  of  ready  reference  wherein 
they  can  easily  find  the  solution  of  the  numerous  problems  continu- 
ally confronting  them,  but  invaluable  to  the  younger  element  of 
railway  engineers  to  whom  such  a  book  presents  the  practical  side 
of  the  subject  in  a  clear  and  concise  manner  hitherto  unattained. 
Mr.  Herrick  has  carefully  excluded  from  his  handbook  all  material 
which  was  not  of  vital  importance  to  electric  railway  work,  and  in 
this  way  a  volume  has  resulted  which  is  scarcely  half  an  inch  thick, 
and  can  be  conveniently  carried  in  the  pocket — making  a  most  use- 
ful companion  to  the  engineer,  whether  at  his  desk  or  out  on  the 
road.  Although  a  technical  book,  the  text  has  been  made  so  easy 
to  understand  that  all  connected  with  street  railway  operation  can 
read  it  intelligently.  As  is  usual  in  this  class  of  book,  free  use  has 
been  made  of  all  standard  publications,  whether  from  the  class 
papers,  books  or  manufacturers'  circulars,  everything  being,  how- 
ever, apparently  rewrittten  to  obtain  the  greatest  number  of  facts 
in  the  smallest  space.  The  volume  is  divided  into  seven  sections 
and  two  appendices,  as  follows :  Section  I.,  General  Tables ;  sec- 
tion II.,  Testing  ;  section  III.,  The  Track ;  section  IV.,  The  Station  ; 
section  V.,  The  Line;  section  VI.,  The  Car  House;  section  VII., 
The  Repair  Shop ;  section  VIII.,  The  Equipment ;  section  IX.,  The 
Operation.  Appendices:  I.,  Storage  Batteries;  II.,  Conduit  Sys- 
tems. 

The  "Engineering"  and  Electric  Traction  Pocket  Book,  by  Philip 
Dawson.    Second  edition.    1305  pages,  including  upward  of 
1300  figures  and  947  tables.  Morocco.  Price,  $4.  Published  by 
"Engineering,"  35  Bedford  Street,  Strand,  London,  and  John 
Wiley  &  Sons,  43  East  Nineteenth  Street,  New  York. 
Dawson's  handbook  has  become  familiar  to  traction  engineers 
through  the  first  edition  of  the  book,  and  its  popularity  has  been  so 
great  as  to  call  for  a  second  edition,  while  the  publishers  announce 
that  a  German  translation  is  in  preparation.    The  work  shows  the 
greatest  care  in  its  compilation  and  in  the  arrangement  of  its  tables, 
and  covers  the  subject  most  completely,  as  the  number  of  pages 
shows.    It  is  hardly  necessary  to  state  at  this  late  date  that  the 
book  is  a  most  useful  one  to  electric  railway  engineers,  as  those 
who  possess  it  are  already  acquainted  with  this  fact. 

 ♦♦♦  

Business  of  tfie  McGuire  Company 

The  McGuire  Manufacturing  Company  reports  a  large  foreign 
business.  During  the  month  of  July  the  company  completed  orders 
for  190  trucks  for  different  tramway  companies  in  England,  and 
during  the  month  of  August  the  company  received  orders  by  wire 
for  130  trucks,  showing  that  the  English  companies  appreciate  the 
product  of  the  company.  The  European  McGuire  Manufacturing 
Company  is  now  an  assured  fact,  having  quickly  organized,  and 
having  purchased  a  large  property  near  Bury,  where  the  truck 
heretofore  furnished  by  the  Chicago  concern  will  be  manufactured 
in  the  future. 

The  Chicago  company  has  recently  issued  a  circular  that  the 
capacity  of  its  shops  for  snow  sweepers  is  exhausted  up  to  the 
first  of  November,  but  it  will  take  orders  for  delivery  after  that 
date.  The  company  also  reports  an  unusually  large  sale  of  car 
fenders,  having  within  the  last  month  equipped  the  lines  of  Mem- 
phis, Tenn. ;  Dubuque,  la.,  and  Norfolk,  Va.  The  company  states 
that  its  stove  business  is  up  to  the  usual  amount  this  year,  which 
goes  to  show  that  many  railways  still  prefer  coal  heaters  to  the 
electric. 


New  Book  on  Steam 


The  demand  for  the  well-known  manual  on  "Steam,  Its  Gener- 
ation and  Use,"  published  by  the  Babcock  &  Wilcox  Company,  of 
New  York,  and  the  Babcock  &  Wilcox  Company,  of  London,  has 
been  so  great  as  to  call  for  another  edition,  making  the  thirty- 
second  which  has  been  published  since  this  book  was  first  issued. 
Certain  additions,  as  well  as  new  illustrations,  have  been  added  to 
this  manual,  making  it  more  complete  than  ever  before,  and  it  cer- 
tainly is  of  great  value  to  the  engineer.  The  tables  published  are 
those  which  all  steam  engineers  need  at  hand,  and  they  are  con- 
veniently arranged,  while  the  discussions  on  the  general  subject  of 
Steam  generation  is  useful  to  the  user  of  any  type  of  boilers. 
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Great  Northern  May  Adopt  Electricity  on  a  Branch 

It  is  reported  in  Seattle  that  the  engineers  of  the  Great  Northern 
Railroad,  who  have  been  working  on  plans  for  the  improvement  of 
the  operation  of  cars  in  the  Cascade  tunnel,  have  decided  to  report 
that  the  entire  Cascade  division  of  the  road  be  equipped  with  elec- 
tricity. Itis  notyet  decided, however, whether  the  portion  of  the  road 
to  be  equipped  with  electricity  will  extend  from  Skykomish  to  Leaven- 
worth or  from  Everett  to  Wenatchee.  Another  question  yet  unsettled 
is  the  source  from  which  the  power  will  be  taken.  Water  power  is 
available  along  either  side  of  the  tunnel.  The  falls  of  the  Tum- 
water,  on  the  east  of  the  tunnel,  would  furnish  ample  power  for  all 
time  to  come,  or  it  could  be  obtained  from  the  Skykomish  River  or 
Martin  Creek,  on  the  west  side  of  the  tunnel. 

The  Chicago  &  Joilet  Electric  Railroad 

Arrangements  are  rapidly  being  perfected  for  placing  the  Chi- 
cago &  Joliet  Electric  Railroad  in  operation  early  in  September. 
The  new  road,  as  its  title  implies,  is  being  built  between  Joliet  and 
Chicago,  and  is  now  completed  from  Joliet  to  a  connection  with 
the  Archer  Avenue  line  of  the  Chicago  City  Railway  at  West 
Forty-Eighth  Avenue.  A  bridge  is  now  being  built  across  the 
drainage  canal  at  Sag,  and  upon  the  completion  of  this  work,  the 
line  will  be  placed  in  operation.  The  line  is  40  miles  long,  and  the 
roadbed  is  rock  ballasted  and  laid  with  70-lb.  rails,  double  track. 
The  initial  running  schedule  now  planned  between  Joliet  and  Chi- 
cago is  one  hour  and  thirty  minutes,  but  this  will  be  materially  re- 
duced after  the  system  has  been  in  regular  operation  for  a  time. 
The  fare  will  be  40  cents  in  each  direction,  and  special  efforts  will 
be  made  to  secure  freight  business.  As  soon  as  practicable  the 
company  expects  to  build  a  spur  from  the  main  line  near  Summit 
to  Riverdale,  where  connection  will  be  had  with  the  Suburban 
Railway,  which  now  connects  with  the  Lake  Street  and  Metro- 
politan Elevated  roads ;  and  thus  the  company  will  become  a  direct 
competitor  of  the  Rock  Island,  Alton  &  Santa  Fe  Railroad,  for 
through  passenger  and  freight  traffic.  The  Rock  Island,  Alton  & 
Santa  Fe  Railroad  pretends  not  to  fear  the  competition  of  the  elec- 
tric railway,  saying  that  the  difference  in  time  between  the  two 
lines  will  hold  passenger  traffic  for  it.  This  point  is  far  over- 
shadowed when  the  respective  rates  and  conveniences  are  con- 
sidered. The  lowest  fare  by  the  steam  railroad  between  the  two 
points  is  now  $1.06  for  a  one  way  ticket,  56  cents  on  twenty-five- 
ride  tickets,  and  about  45  cents  on  monthly  commutation  trans- 
portation. The  Chicago  &  Joliet  Railroad  is  owned  by  the  Ameri- 
can Railways  Company,  which  owns  the  local  system  at  Joliet. 

More  Accident  Frauds;  Operators  Run  Down 

Two  men  charged  with  making  false  accident  claims  against 
both  the  Washington  Traction  &  Electric  Company,  of  Washing- 
ton, D.  C,  and  the  United  Railways  &  Electric  Company,  of  Balti- 
more, Md.,  have  been  arrested  in  Washington.  The  men  under 
arrest  are  Louis  S.  Finkelstein  and  Simon  Kupf'elberger.  On  May 
31  Finkelstein  claimed  to  have  fallen  from  a  car  at  Fayette  Street 
and  Arch  Street,  Baltimore,  and  complained  of  a  broken  arm  and 
fractured  rib.  He  was  attended  by  a  physician  who  was  on  the 
car  at  the  time,  and  who  put  his  arm  in  plaster.  Finkelstein  made 
a  claim  for  $800  against  the  company.  On  the  following  day  the 
company's  physician  called  on  the  man,  but  he  refused  to  permit 
an  examination  to  be  made.  The  company  wouldn't  entertain  the 
claim,  and  a  suit  was  docketed  about  the  last  part  of  June  for  $10,- 
000,  but  offers  were  made  to  compromise  for  $800,  which  were 
again  rejected.  In  Washington  Finkelstein  used  the  name  of  Lewis 
Semmel.  According  to  the  testimony  taken  at  the  hearing  in  Wash- 
ington, Finkelstein,  who  formerly  lived  in  South  Baltimore,  where 
he  kept  a  little  store,  became  acquainted  with  a  man  named  Abra- 
ham Feidler.  He  met  Feidler  in  Washington  shortly  before  the 
alleged  car  accident  there,  and,  according  to  Feidler's  story,  Finkel- 
stein asked  him  if  he  did  not  want  to  go  into  a  scheme  to  make 
money.  Finkelstein,  Kupfelberger  and  Feidler  met  at  Virginia 
Avenue  and  Three  and  a  Half  Street.  Finkelstein  suggested  that 
the  trailer  be  used,  as  being  more  advantageous.  The  men  did  not 
occupy  seats  together.  After  they  had  traveled  a  short  distance, 
Feidler  heard  a  man's  cry;  the  car  was  stopped;  Finkelstein  was 


rolling  on  the  ground  and  groaning,  and  Kupfelberger,  an  apparent 
stranger,  was  engaged  in  condemnation  of  the  railway  company, 
and  afterward  gave  his  name  to  the  conductor  as  a  witness. 
Finkelstein  made  a  demand  for  damages,  but,  in  the  meantime, 
Feidler  had  visited  the  railway  company's  office,  and  exposed  the 
scheme. 

The  Coming  Convention  of  the  New  York  State  Street  Railway 
Association 

Announcement  has  already  been  made  of  the  coming  convention 
of  the  New  York  State  Street  Railway  Association  in  Rochester, 
Sept.  10  and  11,  and  everything  points  to  a  most  successful  meet- 
ing. The  executive  committee  has  arranged  a  most  interesting  pro- 
gramme, and  the  local  host,  the  Rochester  Street  Railway  Com- 
pany, is  preparing  to  entertain  the  attendants  in  the  hospitable 
way  for  which  the  manager  of  the  company,  T.  J.  Nicholl,  and  the 
company  itself,  is  noted.  A  large  attendance  is  expected  and  de- 
sired, and  everyone  who  attends  the  meeting  can  be  sure  of  hav- 
ing a  profitable  and  pleasant  trip.  Special  arrangements  are  being 
made  by  the  local  committee  for  the  entertainment  of  lady  visitors, 
while  the  others  are  engaged  in  business  sessions,  and  it  is  hoped 
that  many  will  attend.  Among  the  features  of  the  social  side  of 
the  meeting  there  will  be  a  special  trip  to  Charlotte  and  a  banquet 
at  Ontario  Beach  on  Tuesday  evening,  and  a  trip  to  Sea  Breeze  by 
electric  car  on  Wednesday  afternoon,  a  lunch  at  that  place  and 
boat  ride  to  Charlotte.  As  already  announced,  arrangements  have 
been  made  for  exhibits  at  a  hall  of  ample  capacity  near  the  regular 
convention  hall,  and  a  number  of  these  are  expected.  Mr.  Nicholl 
and  the  executive  committee  have  extended  a  very  cordial  invita- 
tion to  manufacturers  and  others  interested  in  street  railway  mat- 
ters, as  well  as  street  railway  officials  of  other  States,  to  meet  the 
members  of  the  New  York  State  convention,  and  participate  in  the 
excursions  and  other  entertainments. 

The  Change  Time  Has  Wrought 

The  building  of  two  electric  railways — the  Tiffin  &  Port  Clinton 
Railway  and  the  Tiffin  &  Southern  Railway — over  the  old  turnpike 
connecting  Upper  Sandusky,  Tiffin  and  Fremont,  Ohio,  recalls 
a  pioneer  attempt  to  improve  the  conditions  for  public  travel  be- 
tween these  points.  In  1850  the  people  of  the  villages  along  this 
route  organized  a  turnpike  company  and  laid  out  the  road.  It 
was  unbroken  forests  in  those  days  and  saw  mills  were  erected 
at  various  points.  The  road  was  graded  and  ditched,  and  upon 
the  dry  surface  the  stringers  and  cross  ties  were  laid.  Across 
these  were  laid  the  oak  planks,  14  ft.  long  by  3  ins.  thick,  making 
a  continuous  platform  from  Upper  Sandusky  to  the  head  of  navi- 
gation in  the  Sandusky  River.  The  road  lasted  for  a  number  of 
years  and  aided  greatly  in  the  development  of  that  section.  It  is 
interesting  to  note  that  the  construction  of  the  electric  railways 
over  the  same  route  will  cost  only  about  half  as  much  as  would 
the  restoration  of  the  old  road,  considering  the  price  of  electric 
railway  material  and  the  present  cost  of  the  best  oak  lumber  de- 
livered at  the  points  mentioned.  It  is  also  a  fact  that  the  cost 
of  travel  over  the  electric  roads  when  completed  between  Tiffin 
and  Upper  Sandusky  and  Tiffin  and  Fremont  will  be  much  less 
than  the  tolls  collected  for  the  same  distance  over  the  primeval 
highway,  as  it  cost  $1.60  in  tolls  for  a  trip  from  Upper  Sandusky 
to  Fremont,  requiring  an  entire  day  for  horses  and  much  longer 
for  oxen,  whereas  on  the  electric  lines  the  trip  will  take  about  two 
hours  and  the  fare  will  be  about  50  cents. 

Senator  Depew  to  be  Railroad  Day  Orator 

Senator  Chauncey  M.  Depew  has  accepted  an  invitation  to  de- 
liver the  principal  address  at  the  Pan-American  Exposition  on 
Railroad  Day,  the  date  of  which  has  been  changed  from  Sept.  13 
to  Saturday,  Sept.  14.  The  exercises  will  occur  at  2:30  o'clock 
in  the  afternoon,  in  the  Temple  of  Music,  on  the  Exposition 
grounds.  The  committee  counts  itself  fortunate  in  securing  Mr. 
Depew's  acceptance  so  soon  after  his  return  from  Europe,  and 
will  be  gratified  to  know  that  he  gave  it  graciously,  with  char- 
acteristic courtesy  and  promptly,  when  the  invitation  was  pre- 
sented by  their  delegate  in  person.  If  anything  were  needed  to 
assure  the  success  of  this  special  event  in  the  history  of  the  Ex- 
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position  it  has  been  afforded  in  the  fact  that  Mr.  Depew  will  be 
the  orator  of  the  day.  His  address  will  be  that  of  a  railroad  man 
to  railroad  men.  His  familiarity  with  railroad  life  and  its  varied 
phases  and  his  great  capacity  at  all  times  to  be  entertaining  and 
instructive  will  undoubtedly  make  it  the  most  notable  of  the  Ex- 
position season.  The  railroad  officials  in  charge  of  arrangements 
for  the  observation  of  the  day  have  been  working  like  beavers 
for  its  success  ever  since  the  work  was  assigned  to  them,  and 
they  mean  to  make  it  the  greatest  day  in  the  history  of  the  Exposi- 
tion, especially  in  point  of  attendance.  Excursions  will  probably 
be  run  from  nearby  points,  and  it  is  confidently  predicted  that 
they  will  put  anywhere  from  150,000  to  200,000  people  on  the 
grounds. 

Mayor  Vetoes  Milwaukee  Elevated  Franchise 

Mayor  Rose,  of  Milwaukee,  has  vetoed  the  ordinance  granting 
a  franchise  for  an  elevated  road  on  the  south  side  of  the  city  to 
the  Milwaukee,  Burlington  &  Lake  Geneva  Railroad  Company, 
passed  by  the  Council  on  Aug.  26.  The  Mayor's  message  to  the 
Council  is  long,  and  recites  in  detail  the  provisions  of  the  fran- 
chise. A  number  of  reasons  are  given  for  the  veto,  one  of  the 
principal  ones  being  this  section  of  the  ordinance:  "The  time, 
however,  during  which  any  legal  proceedings  shall  be  pending 
whereby  the  said  company,  its  successors,  or  assigns,  shall  be  pre- 
vented from  or  delayed  in  constructing  its  said  road,  or  any  part 
thereof,  in  the  said  city  shall  not  be  included  in  the  time  herein 
prescribed  for  the  completion  of  said  road,  and  shall  be  allowed  to 
said  company  in  addition  to  the  time  prescribed  for  the  completion 
thereof."  The  Mayor  argties  that  a  suit  can  be  started  by  guar- 
anteeing expenses  to  the  citizen  bringing  the  action,  and  that  the 
franchise  can  be  kept  alive  an  indefinite  time  in  that  manner 
without  a  single  stroke  of  construction  work  being  done.  He 
refers  to  the  cloud  on  the  title  to  land  affected  by  the  possible 
erection  of  the  road,  and  says  that  this  would  affect  land  six 
blocks  each  way  from  the  right  of  way.  He  claims  that  the  fran- 
chise is  in  effect  a  street  railway  franchise,  and  that  the  fare  is 
fixed  at  5  cents,  while  the  grant  is  perpetual.  In  this  connection 
he  refers  to  the  street  railway  franchise  held  by  the  Milwaukee 
Electric  Railway  &  Lighting  Company,  laying  particular  stress 
upon  its  4-cent  fare  provision.  In  concluding  he  says  that  "there 
has  been  too  much  mystery,  too  much  secrecy,  too  much  uncer- 
tainty" in  connection  with  the  ordinance.  It  is  expected  that  the 
ordinance  will  be  passed  over  the  veto. 

"Brassy  Eye" 

Reports  from  an  Eastern  city  state  that  there  is  now  prevalent 
among  conductors  and  motormen  in  that  city  a  peculiar  disease  of 
the  eye  that  has  come  to  be  known  among  the  men  as  the  "brassy 
eye."  When  the  disease  made  its  appearance  the  experts  pro- 
nounced it  conjunctivitis,  a  common  disease  of  the  eye,  but  after  a 
more  extended  study  it  was  pronounced  chilkitis,  an  inflammation 
due  to  brass  poisoning.  The  symptoms  of  the  disease  resemble  a 
slight  inflammation  of  the  eye,  such  as  might  be  due  to  the  presence 
of  any  small  foreign  body.  After  a  few  hours  the  inflammation 
increases,  and  is  accompanied  by  severe  pain,  the  sufferer  being 
almost  unable  to  see.  An  excessive  flow  of  tears  accompanies  this 
stage  of  the  disease.  As  the  disease  progresses  the  inflamed  con- 
dition of  the  conjunctiva  covers  the  whole  mucous  membrane,  pro- 
ducing finally  a  continuous  flow  of  mucous  and  a  blurred  vision, 
remaining  some  time  for  days.  The  oculists  were  completely  puz- 
zled when  the  first  case  was  reported,  and  it  is  said  that  the  real 
cause  of  the  disease  was  discovered  by  a  member  of  a  hospital  staff, 
who  noticed  a  motorman  rubbing  his  eyes  with  his  hand.  The 
motorman  became  effected,  and  next  day  appeared  at  the  hospital 
to  be  treated.  The  motormen  are  seldom  afflicted  with  the  disease, 
as  they  usually  wear  gloves.  The  conductors  are,  however,  more 
liable  to  be  afflicted  with  the  disease.  In  shinning  along  the  foot- 
board and  performing  their  other  duties  their  hands  are  most 
liable  to  become  covered  with  verdigris,  which  is  easily  communi- 
cated to  the  eye. 

Keep  the  Children  on  the  Sidewalk 

President  Greatsinger,  of  the  Brooklyn  Rapid  Transit  Company, 
last  week  had  a  conference  with  the  deputy  police  commissioner  of 
New  York,  in  which  he  suggested  that  the  police  aid  in  preventing 
accidents  in  the  future,  pointing  out  that  many  accidents  were  due 
to  children  playing  on  the  streets  where  cars  are  operated.  Espe- 
cially during  the  summer  vacation  are  the  children  troublesome, 


and  the  suggestion  of  Mr.  Greatsinger  has  met  with  the  approval 
of  the  police  offlcials,  for  orders  have  been  issued  to  the  police  to 
drive  back  onto  the  sidewalk  all  the  children  found  playing  in  the 
street.  It  is  more  than  likely  that  many  of  the  accidents  to  the 
youth  of  the  large  cities  are  the  direct  result  of  a  game  of  "run- 
sheep-run,"  "two-old-cat"  or  some  other  game  in  which  the  parti- 
cipants are  most  likely  to  take  to  the  street  in  order  to  avoid  "be- 
ing caught,"  and  a  note  of  warning  from  the  police  will  no  doubt 
result  in  these  games  being  conducted  in  streets  with  no  car  line. 
There  is,  however,  a  certain  class  of  venturesome  children  who, 
despite  the  entreaties  of  pedestrians  and  occasional  severe  punish- 
ment at  the  hands  of  their  parents,  take  special  delight  in  seeking  a 
trolley  line,  and  there  cutting  up  various  pranks,  continually  haras- 
sing the  motorman  and  making  him  hail  with  delight  the  close  of 
the  vacation  season,  when,  at  least  for  a  portion  of  the  day,  he 
will  be  relieved  of  a  continual  source  of  annoyance.  A  policeman 
in  uniform,  however,  usually  strikes  terror  to  the  hearts  of  char- 
acters of  this  class,  and  the  new  orders  will  certainly  result  in  elim- 
inating these  characters  and  minimizing  the  accidents. 

Gigantic  Power  Plant  for  Omaha 

The  efforts  now  being  made  to  consolidate  the  street  railway,  elec- 
tric light  and  water  interests,  of  Omaha,  Neb.,  and  vicinity,  are  at- 
tracting special  attention,  as  the  plans  for  the  consolidation  in- 
clude the  construction  of  a  large  new  power  plant  from  which  the 
consolidated  properties  will  be  operated.  The  plans  for  con- 
structing this  plant  provide  for  the  construction  of  an  enormous 
dam  about  4  miles  south  of  Fremont,  Neb.  The  dam  itself  will  cost 
approximately  $3,500,000.  It  will  be  but  25  ft.  wide  at  its  base,  but 
1260  ft.  across  at  the  top,  which  will  lie  about  30  ft.  above  the  peak 
of  the  bluffs.  A  waterfall  of  157  ft.  will  be  obtained  by  the  con- 
struction of  the  dam,  and  the  transmission  line  to  Omaha  will  be 
about  28  miles  long.  To  secure  water  to  fill  the  dam,  which  will 
create  a  lake  4  miles  long  by  1^2  miles  wide  and  137  ft.  in  depth  at 
the  dam,  the  Platte  River  will  be  tapped  several  miles  west  of  the 
site  of  the  dam,  and  the  water  conducted  By  a  canal  into  the  lake, 
which  the  dam  will  form.  It  is  proposed  to  make  of  the  lake  formed 
by  the  dam  an  ideal  summer  resort,  which  will  attract  the  people 
from  Omaha,  South  Omaha  and  Council  Bluffs,  and  thus  render  the 
electric  railway  which  it  is  proposed  to  construct  between  Omaha 
and  Fremont  and  to  the  dam  a  profitable  adjunct  to  the  power  canal 
and  dam.  The  cost  of  the  plant,  together  with  the  receiving  and 
distributing  plant  to  be  constructed  at  Omaha,  is,  according  to  the 
plans  already  drawn,  appro.ximately  $1,250,000.  The  plans  for  the 
consolidation,  in  fact,  include  the  union  of  interests  in  the  cities  of 
Omaha,  South  Omaha  and  Fremont,  Neb.,  and  Council  Bluffs,  la. 
The  companies  comprised  in  the  proposed  consolidation  are  the 
Omaha  Street  Railway  Company,  which  operates  the  electric  lines 
in  Omaha,  South  Omaha,  Dundee  and  Benson ;  the  Omaha  & 
Council  Bluffs  Street  Railway  &  Bridge  Company,  which  owns  and 
operates  the  electric  lines  of  Council  Bluffs,  and  from  that  city  to 
Lake  Manawa,  and  also  the  big  drawbridge  across  the  Missouri 
River ;  the  Suburban  Railway  Company,  which  owns  an  electric 
railway  between  Omaha  and  Council  Bluffs  and  the  immense  bridge 
spanning  the  Missouri,  known  as  the  East  Omaha  bridge ;  the 
Council  Bluffs  Electric  Light  Company,  the  New  Omaha  Thom- 
son-Houston Electric  Light  Company,  holding  the  franchises  of 
Omaha  and  South  Omaha ;  the  Fremont  Street  Railway  Company, 
the  Omaha  Water  Company  and  the  Council  Bluffs  Water  Com- 
pany. The  plans  of  the  promoters,  as  already  stated,  also  include 
the  construction  of  an  electric  railway  between  Omaha  and  Fre- 
mont, a  distance  of  35  miles. 

 ^  

Papers  at  the  October  Convention 

The  list  of  papers  to  be  presented  at  the  meeting  of  the  Ameri- 
can Street  Railway  Association  in  New  York  next  October  has 
been  made  public  by  the  secretary,  and  is  as  follows : 

"Street  Railways:  A  Review  of  the  Past  and  a  Forecast  of  the 
Future." 

"The  Adoption  of  Electric  Signals  on  Suburban  and  Interurban 
Railways,  Single  or  Double  Track,  and  Their  Economy  of  Opera- 
tion." 

"The  Value  of  Storage  Batteries  as  Auxiliaries  to  Power  Plants." 
"The  Public,  the  Operator  and  the  Company." 
"The  Best  Manner  and  Mode  of  Conducting  the  Return  Circuit 
to  the  Power  House." 
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''The  American  Street  Railway  Association :  The  Purposes  of  Its 
Organization  and  the  Benefits  Accruing  to  Investors  in,  and  Oper- 
ators of,  Street  Railway  Properties  by  Membership  Therein.'' 

"The  Economies  Resulting  from  the  Use  of  Four  Motors  Instead 
of  Two  on  Double  Motor  Equipments." 

"The  Best  Form  of  Car  for  City  Service:  A  Consideration  of  the 
Various  Types  of  Car  as  to  Size  of  Car  and  Arrangement  of  Seats, 
Including  Best  Types  of  Brakes  and  Wheels." 

"Practical  Results  Obtained  from  Three-Phase  Transmission 
and  Rotary  Transformers  or  Motor  Generators  in  Transmitting 
Power  on  Railway  Lines." 

"Relations  of  Interurban  and  City  Railways." 

"The  Modern  Power  House,  Including  the  Use  of  Cooling 
Towers  for  Condensing  Purposes." 

The  headquarters  of  the  association  will  be  at  the  Murrav  Hill 
Hotel. 

The  passenger  associations  have  granted  the  usual  rates  of  one 
fare  and  one-third  for  the  round  trip,  on  the  certificate  plan.  To 
secure  this  reduction  it  is  necessary  to  obtain  a  certificate  from  the 
agent  when  the  railroad  ticket  is  purchased,  and  to  deposit  it  with 
the  clerk  at  the  entrance  to  the  hall  when  the  delegate  registers. 

No  stopover  is  allowed  on  return  tickets  except  at  Buffalo,  where 
stopover  of  ten  days  will  be  allowed  on  tickets  from  New  York. 
Upon  arrival  at  Buffalo  the  delegate  must  proceed  immediately  to 
the  Joint  Ticket  Agency,  50  Exchange  Street,  and  leave  the  trans- 
portation on  deposit  with  Harry  T.  Smith,  joint  agent.  A  fee  of  $1 
will  be  charged  for  this  extension.  If  the  delegate  desires  to  stop 
over  at  any  other  place  he  must  do  so  on  his  going  trip. 

 ^  

President  Vreeland's  Clambake 


On  Aug.  24,  at  the  invitation  of  Mrs.  H.  H.  Vreeland,  the  staff 
of  the  Metropolitan  Street  Railway  Company  and  a  few  invited 
guests  paid  their  third  annual  visit  to  President  Vreeland's  coun- 
try seat,  "Rest  a  While,"  at  Brewster,  N.  Y. 

The  party,  numbering  over  a  hundred,  left  on  a  special  car  from 
the  Grand  Central  Depot  at  9  a.  m.,  arriving  at  Brewster  at  11. 
They  were  met  at  the  station  by  President  Vreeland,  County 
Treasurer  Wells,  ex-Assemblyman  Addis,  Postmaster  Schove,  and 
other  officials.  Besides  the  members  of  the  system.  General  Man- 
ager Bronson,  of  the  Harlem  division  of  the  New  York  Central, 
was  present  and  looked  after  the  personal  supervision  and  com- 
fort of  the  party.  Carriages  were  in  waiting,  and  they  were  driven 
to  the  shores  of  Lake  Tonetta.  There  President  Vreeland  had 
provided  boats,  fishing  tackle,  etc.,  for  the  party.  At  noon,  under 
a  large  tent,  which  had  been  provided  for  the  purpose,  a  genuine 
old-fashioned  Rhode  Island  Clambake  was  served.  President 
Vreeland  cordially  greeted  his  guests  and  assured  them  of  his 
hearty  good  will,  and  said  that  to  their  co-operation  was  largely 
due  the  success  the  Metropolitan  system  had  attained.  As  he 
was  about  to  take  his  seat  a  telegram  was  handed  to  him  from 
ex-Secretary  Whitney,  of  Saratoga,  expressing  his  regret  at  his 
inability  to  be  present  and  congratulating  him  and  his  colleagues. 
Later  it  was  announced  that  Vice-President  Hasbrouck  had 
offered  a  prize  for  the  one  who  could  eat  the  most  clams,  which 
was  awarded  to  H.  A.  Robinson,  solicitor  for  the  company. 

At  4  o'clock  the  party  took  conveyances  to  President  Vree- 
land's home,  where  Mrs.  Vreeland  held  a  reception  and  a  luncheon 
was  served. 

During  the  day  the  Brewster  band  played  popular  selections, 
assisted  by  a  colored  quartette.  Although  it  rained  severely  dur- 
ing the  day,  everyone  thoroughly  enjoyed  himself. 

While  the  party  left  Brewster  on  a  special  train  at  8  o'clock,  it 
did  not  arrive  until  2:30  ne.xt  morning,  owing  to  several  washouts 
on  the  New  York  Central,  and  it  was  after  4  o'clock  before  many 
of  the  party  got  home. 

Among  those  present  were:  C.  E.  Warren,  secretary  and 
treasurer;  Oren  Root,  Jr.,  assistant  general  manager;  D.  C. 
Moorehead,  auditor;  M.  G.  Starrett,  chief  engineer;  W.  A.  Pear- 
son, electrical  engineer;  T.  A.  Delaney,  superintendent  of  trans- 
portation; D.  B.  Hasbrouck,  vice-president;  H.  A.  Robinson, 
solicitor;  T.  A.  Millen,  general  master  mechanic;  A.  C.  Tully, 
purchasing  agent. 



PERSONAL  MENTION 


MR.  WALTER  F.  SAUVILLE.  brother  of  Mr.  H.  F.  Sauville, 
secretary  of  the  Morris  Electric  Company,  New  York,  sailed  on 
Friday,  Aug.  30.  for  Demarara,  British  Guiana,  where  he  will  be 
employed  under  Mr.  H.  P.  Bruce  on  the  tramway  system  of  that 
city.   Mr.  Sauville  has  had  considerable  experience  in  railway  con- 


struction work,  having  held  positions  with  many  of  the  Pennsyl- 
vania roads,  etc. 

MR.  ERNEST  GONZENBACH,  who,  for  the  past  year  and  a 
half,  has  held  the  position  of  electrical  engineer  with  the  Albany 
&  Hudson  Railway  &  Power  Company,  left  that  company's  em- 
ploy on  Sept.  I.  Mr.  Gonzenbach  will  take  up  the  construction 
work  for  the  Cleveland  Construction  Company  on  the  Aurora, 
Elgin  &  Chicago  Railway,  but  before  going  West  he  will  devote 
two  or  three  months  to  the  construction  of  the  Mineola,  Hemp- 
stead &  Freeport  Railway,  on  Long  Island,  of  which  Mr.  J.  E. 
Ensign  is  president. 

MR.  FRANK  E.  SCOVILL,  secretary  and  superintendent  of  the 
Austin  (Tex.)  Rapid  Transit  Company,  has  finally  succeeded  in 
getting  that  property  into  such  shape  that  it  has  had  the  most 
successful  summer  in  its  existence.  In  the  management  of  the 
Austin  road  Mr.  Scovill  has  had  many  discouraging  conditions 
to  contend  with  single  handed,  but  has  always  been  equal  to  the 
task.  For  examplte,  at  the  time  the  Austin  municipal  dam  broke 
the  road  was  without  power  (save  mules)  until  a  steam  plant 
could  be  built.  Mr.  Scovill  is  taking  a  much-deserved  rest  and 
recreation  trip  in  the  East. 

MR.  L.  R.  POMEROY  has  just  been  appointed  special  repre- 
sentative of  the  railway  department  of  the  General  Electric  Com- 
pany, with  headquarters  in  New  York.  Mr.  Pomeroy  is  an  expert 
steam  railroad  engineer,  and  will  give  the  greater  part  of  his  time 
to  the  application  of  electricity  to  steam  railroad  conditions.  He 
is  a  member  of  the  Association  of  Railroad  Master  Mechanics,  as 
well  as  an  associate  member  of  the  American  Society  of  Civil  En- 
gineers and  the  American  Society  of  Mechanical  Engineers,  and 
has  lately  been  assistant  to  the  general  manager  of  the  Schenec- 
tady Locomotive  Works.  Previous  to  his  association  with  the 
latter  company  he  was  connected  with  the  engineering  department 
of  the  Cambria  Steel  Company.  He  will  bring  to  the  company  a 
special  knowledge  of  the  needs  and  requirements  in  the  way  of 
the  application  of  electricity  of  the  steam  railroad  companies, 
which  will  be  of  great  assistance  to  them  in  selecting  the  apparatus 
which  they  wish  to  use. 

MR.  L.  D.  MATHES,  general  Superintendent  of  the  Norfolk 
&  Atlantic  Terminal  Railway  Company,  whose  system  is  described 
elsewhere  in  this  issue,  has  been  prominently  identified  with  the 
electric  railways  in  the  neighborhood  of  Norfolk,  to  whose  suc- 
cess he  has  been  a  large  contributor.  Mr.  Mathes  is  thirty  years 
of  age,  and  was  educated  at  the  University  of  Tennessee.  His 
first  mechanical  experience  was  in  the  shops  of  the  Memphis  & 
Charleston  Railroad,  at  Memphis,  Tenn.    Perceiving  the  opening 

which  existed  in  the  electrical  field,  he 


joined  the  forces  of  the  Edison  Gen- 
eral Electric  Company,  and  with  that 
company,  its  successor,  the  General 
Electric  Company,  and  with  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  he  engaged  for  five  years 
in  the  construction,  equipment  and 
operation  of  electric  railways  in  vari- 
ous parts  of  the  country.  Deciding 
then  to  take  up  the  operation  side,  he 
accepted  the  position  of  general  fore- 
man on  the  Buffalo  &  Niagara  Falls 
Electric  Railway,  under  General  Man- 
ager Burt  Van  Horn.  Later  he  was 
appointed  superintendent  of  the  Nor- 


L.  D.  MATHES  ^  Ocean  View  Railway,  and  re- 

mained in  this  capacity  for  two  and  a 
half  years.  This  road  was  one  of  the  earliest  to  do  very  much  of  a 
freight  business.  Mr.  Mathes  saw  the  opportunity  and  improved 
it,  much  to  the  benefit  of  the  road  of  which  he  was  in  charge. 
The  financial  results  of  this  policy  were  so  successful  that  the  road 
was  taken  from  the  hands  of  the  receiver,  who  had  charge  of  it, 
and  was  transferred  to  the  original  owners.  Mr.  Mathes  then 
accepted  the  position  of  general  superintendent  of  the  Charleston 
&  Seashore  Railway,  of  Charleston,  S.  C,  which  he  occupied  one 
year,  and  then  resigned  to  accept  that  of  general  superintendent  of 
the  Norfolk  &  Atlantic  Terminal  Company.  He  has  been  for- 
tunate in  being  able  to  combine  practical  experience  with  all 
features  of  electric  railway  construction  and  operation  with  the 
commercial  instinct  of  being  able  to  improve  opportunities  pre- 
sented to  the  road  of  which  he  had  been  superintendent.  The 
Norfolk  &  Atlantic  Terminal  Company,  besides  handling  a  large 
amount  of  freight,  also  does  a  considerable  excursion  and  tourist 
business,  and  this  has  required  a  special  knowledge  of  the  best 
methods  of  advertising  for  traffic  and  establishing  special  attrac- 
tions, in  both  of  which  Mr.  Mathes  has  accomplished  much  for 
his  company. 
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Anarchism  and  Those  Who  are  Responsible  for  it 

Anarchism  seems  to  be,  and  is,  an  anomaly  when  it  exists  in 
this  country.  American  conditions  never  created  it,  and  we 
never  heard  of  a  person  whose  family  had  been  in  this  country 
for  two  generations  who  was  willing  to  accept  the  appellation,  or 
any  who  could  even  speak  the  English  language  at  all  intelli- 
gently who  would  acknowledge  that  he  was  an  anarchist.  It  is 
an  exotic,  produced  under  the  oppressive  conditions  of  con- 
tinental governments  and  entirely  out  of  place  in  this  land  of 
ours,  yet  it  exists  here.  In  coming  it  has  invaded  a  country 
where  the  opportunities  for  individuals  are  freer  than  they  are  or 
have  ever  been  in  any  other  place  in  the  world,  and  one  of  the 
ablest  and  most  beloved  men  who  has  ever  occupied  the  Presi- 
dential chair  has  just  been  stricken  down  in  its  name. 

*  *  * 

While  the  nation  is  awaiting  with  anxiety  the  outcome  of  the 
horror  which  was  perpetrated  last  week  it  may  not  be  amiss,  in 
fact,  we  believe  it  a  duty,  to  endeavor  to  point  out  some  of  the 
reasons  why  this  un-American  doctrine,  this  gospel  of  hate  and 
discontent,  should  exist  among  us.  No  man,  and  no  body  of 
men,  except  those  brought  directly  from  the  dregs  of  foreign 
tyranny,  proclaim  their  allegiance  to  the  anarchistic  doctrine,  but 
it  is  no  secret  that  the  fundamental  elements  of  this  creed,  which 
are  envy,  hate,  slander  and  disregard  of  law,  are  openly  preached 
in  the  market  place  and  from  many  political  rostrums.  We  do 
not  say  that  every  man  who  practices  these  doctrines  appreciates 
their  logical  outcome.  Nevertheless  the  responsibility  for  hold- 
ing them  is  greater  with  the  intelligence  of  the  individual  who 
avows  them,  even  if  his  actions  are  not  openly  violent. 

*  *  * 

The  followers  of  this  gospel  of  hate  and  pessimism  may  be 
broadly  divided  into  three  general  classes,  according  to  their 
training  and  intelligence.  The  first  of  these,  and  the  most  edu- 
cated, are  the  carpers  at  corporations,  especially  those  of  a  quasi- 
public  nature.  This  class  improves  all  opportunities  to  denounce 
every  act  of  these  semi-public  bodies  as  jobbery  and  fraud  and  a 
theft  from  the  public.  The  members  belong  to  no  political  party  and 
af¥ect  to  be  above  them,  but  undertake  to  dictate  the  policy  of 
both.  No  burden  is  too  excessive  or  no  tax  is  too  heavy,  in  their 
opinion,  for  the  corporation  within  the  power  of  the  State,  and 
every  attack  made  against  corporate  rights,  either  in  the  municipal 
or  State  Legislature,  or  by  the  newspapers,  is  justified,  in  their 
minds,  as  a  compensation  for  what  they  imagine  have  been  past 
abuses  of  the  company  attacked.  Most  of  these  men  claim  to 
be  of  higher  intelligence  than  the  rest  of  mankind.  From  their 
training,  as  well  as  from  their  business  interests,  one  would  ex- 
pect to  find  them  among  the  defenders  of  invested  capital,  instead 
of  its  enemy,  when  the  object  of  attack  is  a  railroad  or  other  large 
corporation.  Some  of  them  occupy  high  positions  in  institutions 
of  learning.  All  of  them  would  scorn  to  be  called  anarchists, 
but  in  the  fundamentals  of  their  doctrines  the  two  do  not  differ 
from  each  other. 

*  *  * 

The  second  class  of  enemies  of  law  and  capital  is  those  who 
go  a  step  further  and  openly  approve  and  participate  in  viola- 
tions of  order  against  any  alleged  enemy  of  what  they  affect  to 
call  the  public's  rights.  In  this  class  are  the  men  who  join  and 
abet  strikes,  overthrow  cars,  stone  defenseless  passengers,  de- 
stroy property  in  other  ways,  and  assail  the  inalienable  rights  of 
any  American  citizen  to  go  in  search  of  work  and  perform  his 
duties  and  obligations  in  a  lawful  and  proper  manner.  In  doing 
this  they  simply  use  force  where  those  first  mentioned  would 
employ  invective  and  legislative  means,  and  are,  without  doubt, 
largely  strengthened  in  their  hostility  to  the  offending  corporation 
by  being  taught  by  the  press,  as  well  as  the  highly  moral  dis- 
contents, that  the  corporations  long  ago  forfeited  any  right  to 
protection.  This  class  includes  also  Governors  and  Mayors  who 
will  not  repress  disorder  and  violence  of  this  kind,  yellow  periodi- 
cals that  openly  encourage  the  turbulent,  and  private  citizens  who 
either  acquiesce  with  or  assist  the  breakers  of  the  law.  This 
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class  goes  a  step  further  than  the  first  mentioned,  and  typifies 
a  lower  grade  of  intelligence,  but  is  the  logical  outcome  of  the 
underlying  doctrine  of  discontent. 

*  *  * 

Finally,  we  find  the  avowed  anarchist  who  proclaims  himself 
the  enemy  of  all  laws,  property  and  persons  more  fortunate  than 
himself.  These  are  the  men  that  meet  in  dark  tenements,  that 
plot  against  life  and  prepare  bombs  with  which  to  hurl  destruc- 
tion against  organized  government.  They  personify  the  doctrine 
of  malice  in  its  most  hideous  form.  Their  extremely  low  grade 
of  intelligence  does  not  allow  them  to  stop  at  either  of  the  points 
which  halt  their  predecessors.  They  feel  as  if  they  must  act 
against  all  property  and  law,  where  the  other  classes  simply 
slander  or  direct  their  attacks  against  the  unpopular.  The  differ- 
ence is  in  degree  rather  than  in  nature,  and  is  caused  by  a  differ- 
ence in  education,  not  in  heart. 

^  *  * 

Which,  then,  is  the  most  responsible?  Is  it  not  those  men 
whose  advantages  should  make  them  the  bulwarks  of  invested 
capital,  slow  to  believe  stories  of  wholesale  corruption  and  ready 
to  treat  fairly  the  business  propositions  of  their  fellow  citizens? 
It  is  the  opposite  course  pursued  by  such  persons  which  leads 
the  less  educated  to  believe  that  they  are,  in  fact,  being  robbed 
in  one  form  or  another  by  the  more  fortunate,  which  incites  them 
to  resent  this  supposed  injury  by  violence,  and  which  finally  in- 
stills in  their  minds  the  idea  that  all  riches  are  ill-gotten,  that  all 
law  is  unjust,  and  that  all  courts  are  corrupt. 

Hearing  on  the  Franchise  Tax  in  New  York 

About  two  and  a  half  years  ago  the  business  men  in  New  York 
\vere  startled  to  learn,  upon  reading  their  daily  papers,  that  a 
plan  had  suddenly  been  adopted  by  the  New  York  State  Legislature 
to  relieve  the  taxpayers,  of  the  diflerent  cities,  of  a  large  part  of 
their  burdens  by  a  novel  expedient  which  oppressed  nobody;  this 
was  simply  to  raise  some  tens  of  millions  of  dollars  annually  by 
taxing  the  franchises  of  the  street  railway,  telephone,  telegraph 
and  other  companies  who  are  using  public  streets.  The  measure 
was  adopted  while  the  legislators  were  busy  packing  up  their 
personal  belongings  prior  to  an  adjournment,  with  hardly  a  word 
of  discussion,  without  listening  to  practically  any  testimony,  and 
with  no  definition  of  what  a  franchise  comprised.  The  bill  was 
avowedly  a  pet  one  of  the  Governor,  and,  like  his  famous  charge 
up  San  Juan  Hill,  was  o\  er  before  many  people  knew  that  it  had 
commenced.  To  be  sure,  the  discovery  was  made,  after  the  bill 
had  been  passed  and  the  Legislature  had  adjourned,  that  the  bill 
was  so  faultily  drawn  that  it  could  never  be  enforced,  and  the  law 
makers  had  to  be  called  back  to  Albany  in  special  session  by  the 
commanding  general  to  remedy  this  defect.  Still  military  sur- 
prises, even  when  h  d  by  the  most  astute  commanders,  do  not 
carry  success  at  the  first  assault.  The  military  balloon,  as  at 
San  Juan,  was  sent  up  again,  the  defenses  were  reconnoitered 
somewhat  more  carefully,  and  a  substitute  bill,  was  passed  to 
remove  some  of  the  legal  errors  of  the  first  bill  and  make  it  more 
easy  of  enforcement. 

*  * 

The  author  and  the  sponsor  of  the  bill  retired  some  time  ago  from 
the  New  York  political  arena,  one  to  the  occupation  of  a  private 
citizen,  the  other  to  the  Vice-Presidency,  and  to  both  the  Ford 
franchise  bill  is  of  historic  interest  only,  a  thing  of  the  past,  grown 
dim,  though  perhaps  not  forgotten.  The  legacy  has  remained 
to  New  York  State,  however,  its  citizens,  taxpayers,  wage- 
payers  and  judiciary  to  trouble  and  worry  them.  Ever  since  the 
bill  was  passed  the  courts  have  been  endeavoring  to  find  out  what 
it  means  and  whether  it  is  constitutional.  The  best  legal  talent 
has  been  devoted  to  the  purpose,  but  as  yet  no  definition  of  a 
franchise  or  any  practical  plan  of  determining  its  value  has  been 
elucidated.  The  State  assessors  claim  to  have  a  method  of  their 
own  by  which  the  values  of  the  franchises  have  been  appraised, 
but  refuse  to  disclose  their  methods,  and  the  arbitrary  figures 


which  have  been  placed  on  the  different  properties  indicate  that, 
whatever  the  method  employed  is,  a  large  factor  in  it  has  been 
the  caprice  of  the  person  making  the  appraisement. 

*  *  * 

In  the  meantime  the  expenses  of  the  State  Board  of  Assessors, 
the  cost  of  legal  advice  and  other  charges  incidental  thereto  have 
resulted  in  a  large  expenditure  to  the  authorities  which,  as  yet,  has 
not  been  recouped  by  any  receipts  to  the  local  municipalities  to 
whom  the  tax  is  paid.  The  companies  affected  have  also  neces- 
sarily been  to  a  large  expense  in  defending  themselves  against 
this  inquisitorial  assault  in  which  they  are  not  allowed  to  prove 
their  innocence,  for  the  reason  that  the  assessors  refuse  to  dis- 
close their  method  of  appraisal.  So  the  hearings  continue  as  to 
the  constitutionality  of  the  act  before  the  referee  appointed  to 
hear  the  evidence,  and  who  is  to  submit  his  opinion  of  it  to  the 
Supreme  Court. 

*  *  * 

Much  interesting  testimony  has  been  presented,  however,  to 
the  referee,  and  we  hope  that  some  of  the  facts  placed  before  him 
by  counsel  and  by  the  street  railway  companies  will  receive  more 
than  passing  attention  from  the  public.  A  particularly  clear 
elucidation  of  the  practical  conditions  surrovmding  the  cost  of 
street  railway  installation  and  maintenance  was  presented  last 
week  before  the  referee  at  Albany,  and  is  given  more  fully  else- 
where. We  believe  that  the  benefit  to  the  public  would  be  im- 
mense if  some  of  the  statements  made  by  Mr.  Vreeland  could  be 
impressed  upon  some  of  our  municipal  ownership  advocates.  He 
described  most  clearly  the  cost  of  making  the  preliminary  experi- 
ments as  to  motive  power  on  his  road,  as  a  result  of  which  large 
amovmt  of  machinery,  rails  and  other  apparatus  had  to  be  dis- 
carded before  they  were  worn  out,  simply  because  they  had 
become  antiquated  through  advances  in  the  art,  as  well  as  the 
expense  of  buying  out,  at  what  he  called  "nuisance  rates,"  of 
horse  railways,  whose  owners  either  could  not  or  would  not 
equip  electrically,  but  whose  cars  running  over  short  sections 
of  track  also  used  by  the  cars  with  modern  equipment  prevented 
high  speeds.  These  are  facts  which  those  who  demand  municipal 
ownership  do  not  realize.  The  investment  made  by  the  company 
in  carrying  out  these  improvements,  as  well  as  many  others,  is 
fairly  a  portion  of  its  investment,  though  not  represented  by 
tangible  assets.  It  is  not  fair,  then,  to  claim  either  that  a  com- 
pany's property  is  represented  by  the  cost  of  duplicating  the  pres- 
ent plant,  or  to  demand  that  it  should  be  taxed  on  this  investment 
freely  made  to  advance  the  art.  It  seems  strange  that  a  mind 
should  become  so  warped  that  it  can  not  grasp  this  idea.  For 
such  we  recommend  a  treatment  made  up  of  doses  from  the  testi- 
mony submitted  by  the  counsel  for  the  companies  to  the.  Gov- 
ernor at  the  time  that  bill  was  under  consideration  by  him,  and 
since  then  before  the  referee.  This  treatment  might  have  to  be 
given  homeopathically,  as  the  capacity  of  such  persons  for  this 
sort  of  truth  is  limited,  but  with  an  increase  in  their  receptivity 
for  knowledge  the  doses  might  be  made  larger  until  they  could 

take  a  broad-minded  view  of  the  situation. 

^  ^  * 

There  were  other  points,  however,  which  Mr.  Vreeland  brought 
out  in  the  address  mentioned,  besides  the  fact  that  the  investment 
in  a  property  of  this  kind  should  not  be  reckoned  in  the  actual 
money  which  would  be  required  to  replace  it  at  the  present  time. 
He  showed  that  the  earning  capacity  of  a  property  depends 
largely  upon  the  way  in  which  it  is  managed,  so  that  a  franchise 
in  one  set  of  hands,  if  gaged  by  the  earning  power,  would  have 
a  different  value  than  if  in  the  control  of  others.  To  tax  this 
increment  is  to  levy  a  tariff  on  ability,  not  on  property.  The 
same  condition  exists  in  every  line  of  business,  but  outside  of 
New  York  State  it  is  not  usual  to  demand  that  a  man  should  be 
taxed  in  proportion  to  his  brains  or  his  honesty  rather  than  on 
his  property,  although  these  two  qualities  may  constitute  im- 
portant aids  to  the  extent,  and  consequently  to  the  value,  of  the 
business  carried  on  by  him. 
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New  York  State  Convention 

The  New  York  State  Street  Railway  Association,  which  is  the 
oldest  and  largest  of  the  State  organizations  in  the  country,  held 
its  nineteenth  annual  meeting  in  Rochester,  Sept.  10.  Actively 
supported  as  this  association  is  by  the  largest  companies  in 
the  State,  its  discussion  and  action  on  railway  subjects  are  always 
regarded  with  the  highest  respect  by  railway  managers  in  other 
States,  and  indeed  in  other  countries.  The  meeting  at  Rochester 
was  no  exception  to  this  rule,  and  although  the  phrase  is  some- 
what hackneyed,  it  is  safe  to  say  that  the  convention  will  be  gener- 
ally regarded  as  one  of  the  most  successful  in  the  history  of  the 
association.  The  actual  business  transacted  was  considerable.  Not 
only  were  seven  papers  read  and  discussed,  but  the  committee  on 
a  standard  code  of  rules  made  its  report,  presenting  a  complete 
set  of  regulations  applicable  to  all  roads,  irrespective  of  size  and 
representative  of  the  combined  knowledge  of  the  principal  com- 
panies among  the  members.  In  addition,  a  profitable  discussion  on 
how  to  increase  the  efficiency  of  employees  was  held,  which  occupied 
two  hours,  and  formed  one  of  the  most  valuable  features  of  the 
convention. 

*  *  * 

When  it  is  remembered  that  this  programme  was  followed  out  in 
a  convention  lasting  only  a  day  and  a  half,  and  without  interfering 
in  any  way  with  the  most  hospitable  entertainments  provided  by  the 
hosts  of  the  association,  the  Rochester  Railway  Company,  and  that, 
in  addition,  the  delegates  were  afforded  ample  time  to  inspect  the 
quite  elaborate  exhibits  presented  in  connection  with  the  convention, 
the  reader  will  realize  that  the  programme  was  well  arranged,  and 
that  the  association  was  most  expeditious  in  carrying  out  its  busi- 
ness. In  fact,  the  promptness  and  snap  of  the  members  of  the 
association,  and  their  readiness  to  co-operate  in  the  objects 
for  which  the  association  was  formed,  has  always  characterized  the 
meetings  of  this  body,  and  to  these  qualities  have  largely  been  due 
the  success  and  prestige  attained  by  it.  While  the  attendance  can- 
not be  said  to  have  been  very  large,  in  respect  to  the  number  of 
companies  represented,  many  of  the  member  companies  had  at  the 
convention  a  large  number  of  its  engineers  and  operating  man- 
agers (the  representatives  of  the  two  New  York  and  Brooklyn 
companies  occupied  nearly  an  entire  car  in  going  to  Rochester), 
and  the  members  made  up  in  enthusiasm  and  action  what  they 
lacked  in  quantity. 

The  Rochester  Railway  Company  was,  of  course,  well  repre- 
seiitea.  not  only  in  numbers,  but  by  its  officials,  and  extended  a  most 
cordial  hospitality  to  the  visitors.  The  attractive  suburbs  of 
Rochester  made  the  trolley  excursions,  as  well  as  the  special  en- 
tertainments given  to  the  ladies,  extremely  pleasant,  while  the 
annual  banquet  was  an  excellent  one,  and  characterized  by  witty 
speeches  and  general  good  fellowship.  The  association  is,  indeed, 
fortunate  in  comprising  among  its  n ambers  so  many  good  hosts 
and  companies  who  know  what  a  good  time  is,  and  how  to  give  it 
to  others. 

*  *  * 

The  first  paper,  that  presented  by  Mr.  Green,  and  published  else- 
where, was  an  argument  against  what  is  practically  the  universal 
system  at  present  of  rail  bonding,  and  advocated  a  return  to  the  use 
of  a  supplementary,  which  Mr.  Green  urged  had  been  unsatisfac- 
tory in  the  past  only  because  it  had  not  been  made  large  enough. 
The  entire  argument  hinged  on  the  liability  of  rail-bonds  becoming 
defective,  and  the  consequent  interruption  to  the  return  circuit. 
While,  of  course,  there  is  always  danger  of  this,  we  believe  that 
with  modern  methods  of  bonding  and  a  careful  inspection  of  the 
return  circuit,  which  should  always  be  periodically  made,  even 
when  a  supplementary  is  used,  the  trouble  from  this -source  is  prac- 
tically very  slight.  Again,  on  city  roads,  tlic  ctmss  cnniieclions 
usually  used,  as  well  as  those  provided  l)y  every  axle  and  by  every 
piece  of  special  work,  together  with  the  overhead  return  feeders 
usually  used,  prevent  any  great  trouijU-  biing  caused  by  trouble 
with  two  or  three  bonds,  while,  on  the  other  hand,  a  defective 


connection  between  the  supplementary,  if  used,  and  any  particular 
rail  would  be  liable  to  cause  nearly,  if  not  quite,  as  much  troublt 
as  with  the  bonds  used  at  present.  Again,  we  can  easily  imagine 
that  managers  of  roads  having  long  lines  of  exposed  track  would 
look  askance  upon  a  method  which  would  afford  so  great  an  op- 
portunity to  professional  copper  thieves,  or  others  feloniously  in- 
clined, as  an  exposed  supplementary.  We  do  not,  therefore,  believe 
that  the  paper,  though  an  interesting  contribution  to  the  literature 
on  bonding,  will  effect  a  revolution  in  this  department  of  track 
construction. 

*  *  * 

The  treatise  by  Mr.  Hoopes,  which  was  the  second  paper  pre- 
sented on  Tuesday  morning,  went  quite  carefully  into  the  subject  of 
third-rail  construction,  which  he  recommended  as  cheaper  than  the 
trolley  system,  as  well  as  more  desirable  for  high-speed  roads  oper- 
ating over  their  own  right  of  way.  There  is  no  difficulty  from  a 
mechanical  or  electrical  standpoint  in  employing  the  third  rail, 
and  the  three  objections  which  we  have  always  understood  are 
alleged  against  the  system  are  danger  of  accidental  contact  with  the 
third  rail,  loss  of  power  through  leakage,  and  trouble  in  winter 
through  the  coating  of  the  rail  with  sleet.  Mr.  Hoopes  believes  that 
there  is  nothing  in  the  first  objection,  provided  the  company  owns 
the  property  over  which  its  lines  run,  fences  it  in,  and  runs  its  cars 
over  cross  roads  by  momentum.  Ignoring  entirely  the  legal  liability 
of  a  railroad  company  in  case  of  accident  from  a  live  rail  to  a  per- 
son crossing  the  track,  and  so  far  as  we  know,  this  question  has  not 
been  settled,  the  Baltimore  &  Ohio  Railroad  Company  has  thought 
it  advisable  to  go  to  considerable  expense  in  protecting  its  third 
rail,  even  going  to  the  trouble  in  stations  of  putting  it  into  what  is 
practically  a  slotted  conduit.  The  subject  of  leakage  is  not  dis- 
cussed by  Mr.  Hoopes,  but  he  .acknowledges  that  considerable 
trouble  has  been  given  by  sleet,  and  states  that  this  trouble  has  not 
been  entirely  overcome.  This  opinion  is  in  line  with  the  experience 
of  elevated  roads  on  the  subject  and,  so  far  as  we  know,  no 
entirely  satisfactory  sleet  cutter  has  yet  been  devised.  The  location 
for  the  third  rail  recommended  by  Mr.  Hoopes,  which  is  a  dis- 
tance of  26  ins.,  or  practically  half  the  gage,  outside  of  the  outside 
track  rail,  has  many  advantages  over  a  center  position.  The 
chemical  analysis  for  securing  the  highest  conductivity  to  the  rail 
recommended  by  him  calls  for  only  .09  per  cent  of  carbon,  .44  per 
cent  of  manganese,  .088  per  cent  of  phosphorus,  and  .08  per  cent 
of  sulphur.  This  is  somewhat  higher  in  carbon  and  manganese 
than  the  Manhattan  third  rail,  and  we  imagine  that  there  should  be 
no  difficulty  in  getting  mills  to  roll  this  rail.  It  is  interesting  to 
note  that  Mr.  Hoopes  does  not  consider  it  necessary  in  the  Albany 
&  Hudson  installation,  from  the  experience  of  which  we  imagine 
the  paper  was  compiled,  to  use  any  feeders  with  sub-stations  from 
10  miles  to  12  miles  apart. 

The  association  was  fortunate  in  securing  from  Mr.  Barnes, 
electrical  expert  of  the  New  York  State  Raih-oad  Commissioners, 
a  paper  on  the  subject  of  brakes  for  street  cars,  and,  as  it  was  read 
by  Colonel  Cole,  of  the  Commissiiin,  it  may  fairly  be  considered 
as  representing  the  unofficial  opinion  of  that  body.  Mr.  Barnes 
points  out  the  necessity,  with  the  modern  long,  high-speed  cars, 
of  the  best  braking  apparatus,  and  evidently  believes  that  the  best 
is  none  too  good.  He  referred  to  the  tests  of  brakes  made  under 
the  auspices  of  the  Board  a  year  and  a  half  ago,  and  replied  to 
some  of  the  criticisms  directed  against  this  report.  In  this  con- 
nection it  might  be  well  to  say  that  we  believe  the  greater  part 
of  the  criticism  directed  against  this  report  on  braking  efficiency 
was  due  largely  to  a  misconception  on  the  part  of  the  pubhc  as 
to  the  real  value  of  the  test.  It  was  not  to  determine  the  most 
desirable  brake  for  street  railway  purposes,  but  simply  the  quick- 
ness with  which  a  brake  can  be  applied  and  a  car  stopped.  This 
is  undoubtedly  an  important  element  in  the  \alue  of  a  braking 
system,  but  it  is  not  the  only  factor,  as  reliability,  ease  of  inspec- 
tion and  repair,  cost  and  many  other  things  affect  the  determina- 
tion of  the  best  brakes.     In  the  discussion  on  Mr.  Barnes'  i>aper 
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a  number  of  the  delegates  present  brought  out  the  importance  of 
frequent  brake  inspection,  Mr.  Vreeland  giving  a  very  striking 
example  of  the  necessity  of  doing  this.  We  think  an  almost 
equally  important  factor  in  good  brake  operation  is  the  instruc- 
tion of  the  motormen  in  making  emergency  stops.  A  man  may 
not  have  to  do  this  in  practice  oftener  than  once  a  year,  but  it  is 
a  very  desirable  accomplishment  if  it  has  to  be  done.  It  is  also 
desirable  for  a  motorman  to  know  how  long  it  takes  to  make  an 
emergency  stop.  Some  men  have  pretty  hazy  ideas  on  this  sub- 
ject, and  we  know  of  one  motorman  in  a  damage  suit  who  said 
that  he  could  stop  his  car,  when  running  at  high  speed,  within 
10  ft.  if  necessary.  This  might  have  been  an  excellent  claim  to 
make  for  a  brake  by  a  sales  agent,  but  in  this  particular 
instance  it  resulted  in  the  loss  of  the  suit  by  the  railway  company, 
as  the  car  was  not  stopped  within  the  prescribed  distance.  Prac- 
tice in  making  emergency  stops  might  cause  a  few  flat  wheels,  but 
the  training  might  prove  of  the  highest  value,  and  to  save  wheels 
an  old  car  might  be  used  for  the  purpose. 

*  *  * 

The  president's  address  was,  as  usual,  replete  with  food  for 
thought,  and  indicated  that  the  association,  as  well  as  the  different 
member  companies,  have  enjoyed  their  share  of  the  general  pros- 
perity during  the  past  year.  It,  with  the  three  other  papers  re- 
ferred to  above,  are  published  elsewhere  in  this  issue,  while  the 
remaining  papers,  with  the  discussion,  will  be  printed  next  week. 



The  Rochester  G)nvention 


The  Street  Railway  Association  of  the  State  of  New  York  held 
its  nineteenth  annual  meeting  at  Rochester,  Sept.  lo  and  ii.  The 
entire  attendance  was  in  the  neighborhood  of  200  persons.  The 
headquarters  of  the  association  were  at  Powers  Hotel,  and  the 
place  of  meeting  and  exhibit  at  Fitzhugh  Hall,  only  a  short  dis- 
tance from  the  hotel. 

After  a  meeting  of  the  executive  committee,  the  business  of  the 
association  was  opened  about  10:30  a.  m.  by  President  Rogers, 
who  first  asked  the  secretary  to  call  the  roll  of  members.  The 
minutes  of  the  previous  meeting  were  then  read,  after  which  the 
president  presented  the  following  address: 

ADDRESS  OF  THE  PRESIDENT 

Gentlemen. — Before  extending  a  formal  welcome  to  the  dele- 
gates and  guests  upon  this  occasion,  I  consider  it  my  duty  to 
briefly  allude  to  the  o'ershadowing  calamity  that  has  overtaken 
us  in  the  attempted  assassination  of  the  beloved  President  of  this 
nation.  William  McKinley.  The  dastardly  and  cowardly  act  of 
the  treacherous  would-be  assassin  who,  while  accepting  the  friendly 
greetings  of  the  chief  executive,  aimed  a  revolver  at  his  breast,  is 
an  act  so  despicable  that  words  fail  properly  to  express  the  feel- 
ings of  every  true  American  citizen.  The  entire  nation  is  watch- 
ing the  outcome  of  the  terrible  deed  with  bated  breath,  and  the 
hope  and  prayer  of  the  world  at  large  is  that  the  life  of  the  great 
and  good  man  may  be  spared. 

It  affords  me  great  pleasure  to  meet  with  and  welcome  you 
once  again  to  our  annual  meeting.  In  accepting  Mr.  Nicholl's 
very  kind  invitation  tc  hold  our  nineteenth  annual  convention  in 
the  beautiful  city  of  Rochester,  we  realized  that  we  were  making 
no  mistake.  However,  the  preparations  and  plans  that  have  been 
made  for  the  entertainmient  by  Mr.  Nicholl,  the  Rochester  railway, 
the  committee  of  citizens  and  the  supply  men  of  the  city  are 
far  beyond  our  expectations.  The  attractions,  together  with  the 
able  papers  which  are  to  be  read  and  discussed  and  the  many 
topics  of  interest  which  will  be  presented  for  our  consideration, 
will  make  this  one  of  the  most  interesting  conventions  we  have 
held.  But  this  result  can  only  be  attained  by  a  free  discussion  of 
the  papers  and  topics  presented. 

I  would  call  your  attention  to  the  very  instructive  and  interesting 
display  of  exhibits  at  this  meeting.  The  supply  men  have  done 
much  in  the  past  toward  the  success  of  our  association,  and  we 
owe  them  a  debt  of  gratitude  for  the  interest  and  attention  that 
they  have  always  taken  in  our  meetings  and  affairs.  Many  of  the 
present  members  of  the  association  have  joined  through  their 
efforts. 

The  street  railways  of  this  State  have  carried,  during  the  past 
year,  over  one  billion  passengers.  The  net  earnings  from  opera- 
tion are  the  same  as  the  year  previous.  $.0155  per  passenger. 
There  seems  to  be  considerable  development  in  the  freight  and 


express  business  on  trolley  roads.  The  increase  in  this  State  in 
this  class  of  receipts  during  the  past  year  was  nearly  $50,000  over 
the  previous  year.  While  there  is  a  considerable  increase  in  the 
floating  and  funded  debts  of  the  street  railways  of  the  State  during 
the  past  year,  there  is  a  decrease  in  the  amount  of  interest  paid 
for  the  same  period,  which  signifies  an  increased  confidence  on 
the  part  of  investors,  and  consequently  we  are  now  able  to  borrow 
money  at  a  much  reduced  rate. 

Some  time  in  the  early  eighties  steam  railroad  building  had  its 
great  impetus  in  this  State.  The  West  Shore,  Lackawanna,  Nickel 
Plate  and  other  large  projects  were  carried  into  execution.  This 
year  seems  to  mark  a  new  era  in  street  railway  building.  Never 
before  were  so  many  long  interurban  lines  contemplated. 

A  number  of  certificates  have  been  granted  by  the  Board  of 
Railroad  Commissioners,  among  which  are  the  Buffalo,  Niagara 
Falls  &  Rochester  Railway  Company  to  build  from  Rochester  to 
Lockport,  Buffalo  and  Niagara  Falls;  also,  Genesee  &  Orleans 
Railway  Company  to  build  from  Batavia  to  Lake  Ontario;  the 
Syracuse.  Skaneateles  &  Moravia  Railroad  to  build  from  Moravia, 
through  Skaneateles,  to  Syracuse;  the  Golden  Bridge  Electric 
Railroad  Company  to  build  from  Golden  Bridge  to  Danbury, 
Conn.  They  have  now  before  them  for  consideration  many  prop- 
ositions for  long  interurban  lines,  among  which  are  an  application 
of  the  Rochester  &  Eastern  Rapid  Railway  Company  to  build 
from  Rochester,  through  Canandaigua,  to  Geneva;  the  Lyons  & 
Sodus  Bay  Electric  Railroad  to  build  from  Lyons  to  Sodus  Bay 
on  Lake  Ontario;  the  New  York  &  Port  Chester  Railroad  Com- 
pany to  build  from  the  end  of  the  underground  tunnel  in  New 
York  at  about  129th  Street  and  Third  Avenue,  through  Mt. 
Vernon  and  Port  Chester,  to  the  State  line  of  Connecticut. 

In  addition  to  the  numerous  applications  for  certificates  for  new 
roads,  there  are  many  projected  extensions  of  existing  electric 
railways  for  considerable  distances  through  the  State. 

Many  important  consolidations  of  interurban  lines  are  now 
taking  place  in  our  State  in  connecting  up  smaller  roads.  These 
extensions  and  consolidations,  connecting  towns  with  towns  and 
villages  with  villages  and  both  with  cities  or  with  the  trunk  line 
which  leads  lo  them,  can  not  help  but  work  to  the  advantage  of 
the  public. 

The  success  of  the  interurban  trolley  roads  has  opened  up  a 
new  field  for  the  promoter.  A  number  of  the  proposed  interurban 
franchises  now  in  their  hands  are  purely  speculative.  It  would  be 
a  detriment  to  interurban  development  to  give  life  to  the  hopeless 
and  worthless  propositions,  but  this  apprehension  is  needless,  as 
this  State  is  to  be  congratulated  upon  having  an  able  Board  of 
Railroad  Commissioners,  which  is  alert,  wise  and  painstaking  in 
its  administration  and  oversight  over  our  affairs. 

The  large  number  of  interurban  roads  which  are  now  pushing 
their  way  through  the  country  is  a  favorable  commentary  on  the 
growth  of  the  electric  railway  industry.  The  modern  street  rail- 
way is  no  longer  a  tramway.  It  installs  the  heaviest  tracks,  em- 
ploys large  and  commodious  cars  and  runs  them  into  the  country 
upon  well-ballasted  and  thoroughly  constructed  tracks,  in  many 
instances  on  its  own  right  of  way,  and  in  many  cases  at  nearly 
as  high  speed  as  the  steam  roads. 

The  modern  interurban  road  should  be  well  equipped,  and, 
where  the  traffic  will  allow,  double-tracked  on  its  own  right  of 
way,  at  as  near  a  minimum  grade  as  possible.  In  manj'  instances 
these  features  have  been  recognized  by  the  trolley  roads,  and 
much  of  the  work  now  under  way  and  contemplated  is  equal  to 
first-class  steam  railroad  construction.  This  class  of  work  leads 
to  public  comfort,  confidence  and  financial  stability.  The  inter- 
urban road  builds  cities  and  towns,  makes  travel  a  pleasure,  is 
conducive  to  good  health,  helps  to  correct  the  morals  and  to 
benefit  the  public  in  general.  This  growth  of  long  suburban  and 
interurban  lines  carries  with  it  the  promise  of  a  new  and  great 
public  usefulness  and  certain  new  needs  and  responsibilities  which 
must  be  carefully  studied  and  considered.  The  same  question  is 
always  before  us:  How  can  the  electric  road  best  serve  the,  public? 
It  is  the  duty  of  the  management  to  study  the  needs  of  the  public 
and  endeavor  to  m.eet  them.  Those  who  neglect  this  duty  will 
soon  come  to  grief.  The  opening  to  habitation  and  developing  of 
unused  suburban  districts  and  furnishing  easy  and  cheap  means 
of  transportation  to  our  cities  seems  to  be  the  work  of  the  trolley 
expansionists.  This  work  is  in  its  infancy  and  an  immense  work 
of  development  still  remains  to  be  done.  In  this  rapid  and  almost 
startling  development  there  must  be  experimental  work,  and  we 
may  be  able  to  assist  one  another  through  our  association  as  to 
the  best  methods  of  caring  for  the  different  problems  as  they  pre- 
sent themselves. 

A  decade  ago  a  horse  car  with  straw  on  the  floor  was  accepted 
with  little  apparent  inconvenience  and  the  public  seemed  to  be 
satisfied.  But  as  we  have  advanced  and  the  numerous  con- 
veniences and  comforts  have  been  offered  to  the  public,  they  have 
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become  more  and  more  critical,  much  more  is  demanded  and  ex- 
acted of  us,  and  in  many  cases  properties  have  been  financially 
crippled  in  their  endeavor  to  meet  this  public  demand. 

No  doubt  the  small  roads  of  our  State  have  had,  and  are  hav- 
ing, a  struggle  for  existence.  In  most  cases  this  fact  is  not  recog- 
nized by  the  public  until  the  receiver  takes  charge  of  the  road  or 
reorganization  takes  place.  This  class  of  roads  must  be  assisted 
in  every  possible  way  by  the  public  and  relieved  from  the  heavy 
penalties  imposed  upon  them  in  the  shape  of  heavy  taxation,  pav- 
ing and  requirements  for  expensive  construction.  The  burdens 
on  small  roads  must  be  lightened  if  the  people  using  the  same 
want  rapid  transit.  Financial  men  are  not  putting  their  money 
into  this  class  of  enterprises  from  purely  philanthropic  sentiment. 
The  capitalists  will  withdraw  from  this  class  of  investments,  which 
means  abandonment,  or  the  local  people  must  take  up  the 
burdens  unless  they  are  treated  fairly.  Some  years  ago  money 
could  be  obtained  to  build  roads  in  small  cities,  but  such  is 
not  the  case  at  present,  and  this  result  has  been  brought  about  by 
the  heavy  obligations  placed  upon  them. 

I  have  called  your  attention  a  number  of  times  to  the  injustice 
of  the  law  in  regard  to  the  obligations  of  street  railways  to  pave. 
The  decision  of  the  Court  of  Appeals,  in  Conway  vs.  The  City  of 
Rochester,  holding  that  the  general  law  requiring  street  railway 
companies  to  pave,  in  all  cases,  between  their  tracks  and  2  ft.  out- 
side, was  varied  by  previous  special  legislation,  and  could  not  be 
changed  by  any  municipality,  notwithstanding  such  obligation 
would  be  prohibitive  of  any  future  railway  construction,  and  was 
destructive  of  the  value  of  many  street  surface  railways.  The 
Legislature  recognizes  the  fact  that  the  street  railways  in  small 
places  can  not  afford  to  build  and  operate  a  railway  and  also  pave 
the  streets,  and  has,  very  wisely,  amended  Section  93  of  the  rail- 
way law,  which  now  permits  the  question  of  paving  and  percent- 
ages in  cities  of  the  third  class,  towns  and  villages  to  be  adjusted 
between  the  street  railways  and  these  municipalities  by  contract. 
It  is  the  duty  of  the  officials  in  these  municipalities  to  treat  the 
small  roads  in  their  midst  with  liberality  and  fairness.  The  city 
or  town  may  apparently  lose  revenue  that  might  be  collected,  but 
would  it  not  gain,  although  indirectly,  in  allowing  the  roads  to  ex- 
pend their  money,  otherwise  paid  to  the  city,  in  expanding  its 
system  and  improving  its  property  and  service,  thereby  increasing 
the  value  of  real  estate  by  the  extension  and  development  of  the 
street  railway? 

Population  and  increased  valuation  will  follow  the  trolley  car. 
Many  times  the  municipal  ofificials  are  over  zealous  in  their  efforts 
to  exact  other  unjust  provisions  from  street  railway  companies. 
Much  care  should  be  displayed  in  accepting  new  franchises  which 
are  unfair  and  unworkable  in  their  terms.  In  many  instances  the 
propositions  and  terms  suggested  in  these  franchises  are  not  only 
ridiculous  but  fatal  to  the  corporations  which  undertake  to  build 
imder  them. 

The  result  of  adopting  a  3-cent  fare  zone  in  Lorain,  Ohio,  and 
its  failure  to  be  appreciated  by  the  public,  illustrates  its  imprac- 
ticability in  American  cities.  If  this  plan  were  to  be  put  into 
operation  it  would  result  in  crowding  the  laboring  classes  into 
limited  quarters  near  their  place  of  work,  preventing  them  chang- 
ing homes,  and  would  bring  about  the  same  conditions  which  now 
exist  in  European  cities. 

One  of  the  unlocked  for  increases  in  our  revenue  is  the  pleasure 
travel  by  trolley  during  the  hot  summer  evenings  to  keep  cool. 
Many  residents  of  crowded  cities  find  this  the  cheapest  and  most 
convenient  way  of  enduring  city  life,  during  the  heated  term. 
This  is  also  true  of  the  residents  of  provincial  cities  having  one 
or  more  popular  interurban  lines,  properly  conducted,  built  and 
operated  with  a  view  to  comfort  and  an  eye  to  beautiful  scenery 
with  a  pleasure  resort  or  resting  place  along  the  line.  The  trolley 
manager  has  learned  to  cater  to  this  class  of  travel.  The  develop- 
ment of  parks  and  pleasure  resorts  still  continues  to  be  a  strong 
feature  in  the  operation  of  the  trolley  road. 

Many  bills  have  been  introduced  in  our  Legislature  intended  to 
protect  the  public,  but  "self  preservation  is  the  first  law  of  nature" 
applies  with  force  to  street  railway  managers  in  providing  against 
accidents.  Every  manager  should  be  alert  to  the  responsibility 
and  neglect  no  opportunity  to  provide  safeguards  for  the  safety 
and  comfort  of  his  passengers  and  provide  against  accident  to  the 
public  in  every  possible  manner. 

It  is  the  duty  of  every  street  railway  manager  to  give  to  his 
patrons  the  very  best  that  his  road  can  afford  and  at  the  same  time 
keep  in  advance  of  what  the  traffic  demands.  The  successful  man- 
ager must  enthuse  a  spirit  of  loyalty  and  confidence  in  himself 
and  his  road;  every  person  connected  with  the  property  should 
have  the  success  of  the  enterprise  at  heart.  With  this  spirit  ex- 
isting, results  will  be  surprising.  This  has  been  the  policy  of  the 
street  railway  of  recent  years,  and  the  result  is  noticeable  in  the 
class  of  men  in  our  roads  and  the  spirit  of  emulation  existing 


among  them.  The  aid  societies  and  social  clubs  connected  with 
our  roads  have  done  much  toward  fostering  this  community  of 
interests.  Too  much  attention  can  not  be  paid  to  this  department. 
The  good  will  and  co-operation  of  our  employees,  the  city  officials 
and  the  public  is  to  be  desired. 

The  chairman  of  the  rules  committee  will  undoubtedly  present 
for  your  consideration  a  very  complete  set  of  rules  for  motormen 
and  conductors.  Plenty  of  time  and  discussion  should  be  de- 
voted to  the  consideration  of  these  rules.  I  would  suggest  that 
this  committee  be  continued,  and  the  rules  applying  to  other  de- 
partments of  our  roads  should  be  taken  under  consideration. 

In  1895  this  association  recognized  the  necessity  of  formulating 
a  standard  of  accounts;  several  meetings  of  the  executive  com- 
mittee were  held  and  a  standard  form  was  submitted  to  the  Rail- 
road Commissioners  and  adopted. 

Later  on  the  Street  Railway  Accountants'  Association  was 
formed,  with  the  result  that  its  standard  form  of  accounts,  with  a 
few  changes,  has  been  adopted  by  the  Railway  Commissioners' 
Association  of  the  United  States.  It  is  to  be  hoped  that  the  com- 
mittee on  standardizing  of  street  railway  equipment,  appointed  at 
the  last  meeting  of  the  American  Street  Railroad  Association, 
will  submit  a  report  and  some  practical  results  will  be  attained. 
Consolidation  of  roads  and  connecting  up  of  different  lines  make 
it  almost  imperative  that  something  tangible  be  produced  in  this 
direction. 

I  would  suggest,  if  the  tread  of  travel  on  our  streets  could  be 
reversed,  it  would  be  a  saving  of  many  accidents.  Nearly  all  per- 
sons, especially  the  ladies,  in  alighting  from  a  car  use  the  right 
hand  to  steady  themselves,  and  upon  alighting  they  find  them- 
selves facing  backward.  This  benefit  would  also  apply  to  the 
general  public,  as  the  same  habit  exists  in  alighting  from  a  car- 
riage. If  travel  was  reversed  the  left  hand  would  be  used  as  a 
support  in  alighting  and  then  the  dress  or  parcel  would  be  carried 
by  the  right  hand  of  the  passenger,  who  would  face  in  the  direc- 
tion in  which  the  vehicle  was  going.  This  is  the  custom  in  Eng- 
land and  Canada,  and  if  this  radical  change  could  be  brought 
about  in  this  country,  I  believe  it  would  be  of  great  benefit  to  our 
street  railways  in  preventing  accidents. 

As  the  population  in  our  large  cities  increases,  a  congestion  at 
one  or  more  points  has  naturally  been  the  result,  and  this  increase 
of  travel  has  produced  a  great  menace  to  the  street  railways.  The 
use  of  electricity,  high  speed  and  large  cars  has  done  much  to 
relieve  the  situation,  but  at  the  same  time  has  added  to  the  burden 
of  traffic  on  the  streets. 

The  railways  in  that  portion  of  the  city  of  New  York  on  Man- 
hattan Island  have,  during  the  past  year,  made  great  advances 
in  their  improvements,  which  I  reviewed  in  my  last  annual  address, 
and  the  city  is  now  enjoying  the  benefit  of  a  thoroughly  equipped 
homogeneous  electrical  system.  The  lines  on  Broadway,  Colum- 
bus and  Lexington  Avenues  are  now  operated  by  an  underground 
current  of  electricity,  resulting  in  the  installation  of  better  methods 
of  traction  on  25  miles  of  the  heaviest  traffic  lines  in  the  city,  and 
an  economy  in  operation  of  .S  cents  per  car  mile  on  about  I0,C00,- 
000  car  miles  per  annum.  At  present,  work  is  still  being  carried 
on  in  the  construction  of  new  terminal  extensions  for  electric 
roads,  which  will  facilitate  handling  passengers,  from  the  principal 
ferries  without  the  existing  methods  of  transfer. 

In  my  address  last  year  I  referred  to  the  abuse  of  the  use  of 
the  transfer,  especially  in  New  York  City.  A  change  may  be 
noted  in  the  method  of  issuing  transfer  tickets  in  New  York 
restricting  passengers  to  a  continuous  ride  either  north  or  south, 
thereby  preventing  the  use  of  the  ticket  for  a  return  ride  to  the 
territory  of  the  starting  point.  The  increase  in  traffic  should  be 
highly  satisfactory.  The  comparative  traffic  figures  of  the  com- 
bined Metropolitan  system  with  its  allied  lines,  now  all  under  the 
control  of  the  Metropolitan  Street  Railway  Company,  continues 
to  fhow  a  marked  increase.  A  total  of  598,308,091  passengers 
have  been  carried  for  the  year  just  ended,  .of  which  397,941,318 
were  cash  passengers,  and  192,376,773  were  transfer  passengers. 
These  returns  show  an  increase  over  the  preceding  year  of  19,566,- 
334  passengers  carried,  of  which  13,303,006  were  cash  passengers 
and  6,263,328  were  transfer  passengers. 

The  construction  of  the  subway  tunnel  has  been  expeditiously 
carried  on.  The  structure  already  gives  evidence  of  great  thought 
in  design  in  the  completeness  of  the  plan  for  transportation  pur- 
poses. While  its  operation  is  still  distant,  the  activity  in  con- 
struction is  especially  cheering  to  the  suburban  New  Yorker. 

When  the  new  East  River  Bridge,  now  undergoing  construction, 
is  completed  and  the  prospective  tunnels  are  constructed,  the  con- 
gested condition  of  street  car  traffic  in  the  city  of  Brooklyn  will 
he  greatly  relieved,  particularly  at  the  New  York  terminal  of  the 
Brooklyn  Bridge.  This,  with  the  many  important  contemplated 
improvements  now  under  way  under  the  present  progressive  man- 
agement of  the  Brooklyn  Rapid  Transit  Company,  will  afTord  the 
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public  of  the  City  of  Churches  an  unexcelled  street  car  service. 

The  manner  in  which  the  Buffalo  Railway  Company  is  handling 
the  traffic  in  connection  with  the  Pan-American  Exposition  is  an 
illustration  of  what  can  be  done  in  transportation  of  large  crowds 
rapidly  and  comfortably,  and  is  another  example  of  the  trolley 
development. 

I  must  again  call  your  attention  to  the  unfairness  of  the  law 
taxing  street  railways  i  per  cent  on  gross  earnings,  while  other 
public  corporations  are  taxed  one-half  of  one  per  cent.  It  is  our 
duty  to  endeavor  to  have  this  unjust  tax  law  corrected. 

Your  attention  has  often  been  called  to  the  benefits  to  be  de- 
rived by  the  interchanging  of  experiences  and  ideas  at  these  meet- 
ings, and  I  trust  that  you  will  not  wait  for  an  invitation  to  express 
your  opinion  on  the  various  subjects  as  they  are  presented.  In 
case  some  subject  not  on  the  list  should  occur  to  you,  I  hope  you 
will  present  the  same  for  the  consideration  of  the  convention. 
It  is  desired  that  the  men  connected  with  the  smaller  roads,  also 
those  in  subordinate  positions  in  the  larger  ones,  will  give  us  the 
benefit  of  their  ideas. 

In  closing,  I  wish  for  the  street  railways  of  the  State  during 
the  forthcoming  year  the  same  full  measure  of  prosperity,  suc- 
cess and  development  that  has  been  meted  out  since  last  we  met. 


The  papers  read  included  articles  by  Alfred  Green,  master 
mechanic  of  the  Rochester  Railway  Company;  Maurice  Hoopes, 
of  J.  G.  White  &  Company;  Franklin  E.  Morse,  superintendent  of 
power  of  the  Brooklyn  Rapid  Transit  Company;  Charles  R. 
Barnes,  electrical  expert  of  the  New  York  State  Railroad  Com- 
mission, and  D.  W.  Patterson  on  "The  Claim  Department." 

Owing  to  the  limited  amount  of  space  available  in  this  issue, 
only  three  of  these  papers  are  presented  this  week.  The  others 
will  be  published  next  week,  with  a  full  report  of  the  discussion 
on  all  the  papers  and  the  topical  discussion  on  "How  to  Increase 
the  Efficiency  of  Employees,"  held  Tuesday  afternoon. 


THE  WEDNESDAY  SESSION 

Wednesday  morning  the  convention  was  opened  by  the  reading 
of  a  paper  by  Le  Grand  Brown,  chief  engineer  of  the  Rochester 
Railway,  on  "Steel  Tie  Concrete  Construction,"  as  exemplified  by 
the  very  interesting  construction  of  that  kind  going  on  in  Rochester 
at  the  present  time.  This  paper,  which  will  appear  in  a  following 
issue,  elicited  a  short,  but  pithy,  discussion,  and  was  followed  by  a 
paper  on  the  use  of  boosters  in  series,  with  the  return  circuit,  by  W. 
J.  Davis,  Jr.,  of  the  General  Electric  Company.  President  Rogers 
spoke  of  having  put  one  in  use  at  Binglianiton.  The  rules  which 
had  been  formulated  by  the  committee  on  rules,  consisting  of  E. 
G.  Connette,  Oren  Root,  J.  C.  Brackenridge,  Edgar  S.  Fassett  and 
J.  P.  E.  Clark,  were  discussed.  Suggestions  were  ofYered,  and  the 
committee  was  continued. 

J.  A.  Powers  then  addressed  the  con\-ention  in  behalf  of  the 
Hudson  Valley  Railway  Company,  extending  an  invitation  to  the 
association  to  hold  its  next  convention  at  Caldwell  on  Lake 
George,  which  invitation  was  unanimously  accepted. 

A  motion  was  carried  instructing  the  president  to  appoint  a  com- 
mittee on  accidents.  A  similar  motion  was  carried  providing  for  a 
committee  on  economical  use  of  current, by  motormen. 

The  following  papers  were  read  by  title  only,  and  ordered  printed, 
on  account  of  a  lack  of  time  for  the  full  reading:  "Steam  Railroad 
Crossings,"  by  T.  J.  Nicholl,  of  Rochester ;  "The  Rochester  Railway 
System,"  by  C.  A.  Ingle,  of  Rochester;  "General  Track  Construc- 
tion," by  E.  A.  Packe,  of  Brooklyn.  These  will  appear  in  a  follow- 
ing issue. 

The  nominating  committee  made  a  report,  and  its  recommenda- 
tions for  officers  for  the  ensuing  year  were  adopted  unanimously. 
The  officers  are  G.  Tracy  Rogers,  of  Binghamton,  president ;  E.  G. 
Connette, of  Syracuse,  first  vice-president;  A.  B.  Colvin,  of  the  Hud- 
son Valley  Railway,  second  vice-president;  H.  A.  Robinson,  of  New 
York,  secretary  and  treasurer ;  executive  committee,  G.  Tracy 
Rogers,  H.  H.  Vreeland,  T.  J.  Nicholl,  W.  Caryl  Ely,  J.  L.  Great- 
singer. 

The  convention  then  adjourned,  and  a  group  picture  was  taken 
of  those  present. 

■  ■~*-^  

The  Social  Side  of  the  Convention 


The  Rochester  Railway  Company  arranged  a  very  attractive  pro- 
gramme for  the  entertainment  of  the  delegates  and  others  in  at^ 
tendance. 

On  Tuesday  morning,  while  the  delegates  were  in  attendance  at 
the  business  session,  an  informal  reception  to  the  visiting  ladies 
was  held  in  the  parlors  of  Powers  Hotel,  where  they  met  a  com- 
mittee of  Rochester  ladies.    In  the  afternoon  the  ladies  partici- 


pated in  a  tally-ho  trip  around  the  city,  visiting  Genesee  Valley 
Park,  Highland  Park,  Seneca  Park  East,  and  the  falls  of  the 
Genesee  River.   This  trip  was  a  most  enjoyable  one. 

In  the  evening  a  long  line  of  brightly  illuminated  electric  cars 
left  the  corner  of  Main  Street  and  State  Street,  for  Ontario  Beach, 
to  take  the  visitors  to  the  banquet.  On  the  way  they  passed  through 
Lake  Avenue,  in  sight  of  the  State  Industrial  School,  the  Eastman 
Kodak  Works,  and  St.  Bernard's  Catholic  Theological  Seminary, 
and  arrived  at  Ontario  Beach  in  time  for  the  banquet,  which  began 
a  little  after  7  o'clock.  The  party  returned  to  the  city  by  electric 
cars. 

On  Wednesday  afternoon  a  train  of  special  cars  took  the 
party  to  Sea  Breeze,  a  resort  on  Lake  Ontario.  Arriving  there, 
about  2  p.  m.,  the  visitors  sat  down  to  a  lunch  the  entertainment 
committee  had  provided.  Mr.  Vreeland  being  called  upon  for  a  few 
remarks,  took  occasion  to  thank  the  Rochester  members  and  other 
local  people  who  had  provided  so  well  for  the  enjoyment  of  the 
convention  visitors. 

After  the  lunch  some  of  the  party  went  by  lake  steamer  to  On- 
tario Beach,  and  thence  by  special  car  back  to  the  city,  and  others 
remained  at  Sea  Breeze,  returning  to  the  city  by  the  route  over 
which  they  came. 

Thus  ended  the  most  successful  convention  ever  held  by  the 
Street  Railway  Association  of  the  State  of  New  York.  The  New 
York  State  conventions  are  always  pleasant  and  profitable,  and 
this  one  was  exceptionally  so.  The  results  in  the  way  of  papers 
presented  and  profitable  discussions  may  well  be  coveted  by  the 
national  association.  The  papers  are  usually  short,  covering  a  few 
points  in  a  practical  way,  and  eliciting  a  valuable  discussion  and 
exchange  of  experience.  The  State  association  being  small,  and 
the  members  well  acquainted  with  each  other,  the  restraint  in  dis- 
cussion is  by  no  means  as  great  as  in  a  national  body,  and  the  dis- 
cussions at  this  convention  were  especially  suggestive  and  valuable. 



The  Banquet 

At  6:15  Tuesday  evening  four  special  cars  of  the  Rochester 
Railway,  including  one  parlor  car,  were  drawn  up  in  front  of 
Powers  Hotel  to  take  the  visitors  to  Ontario  Beach  for  the  annual 
banquet.  About  200  boarded  the  cars  and  enjoyed  a  ride  through 
one  of  the  most  delightful  semi-suburban,  semi-rural  districts  to 
be  found  anywhere,  to  Ontario  Beach  on  Lake  Ontario,  where 
the  banquet  was  served  on  the  veranda  of  the  Ontario  Beach 
Hotel.  After  the  dinner  had  been  served.  President  Rogers  called 
the  assemblage  to  order  and  made  a  few  remarks,  after  which  he 
introduced  Hon.  Charles  J.  Bissell,  the  toastmaster.  Mr.  Bissell 
made  one  of  his  characteristic  speeches,  and  then  introduced  the 
Hon.  Merton  E.  Lewis,  who  responded  to  the  toast,  "The  City 
of  Rochester."  W.  Caryl  Ely  spoke  on  the  "Pan-American  Ex- 
position," and  Hon.  George  Raines  took  "The  Other  Side"  as 
his  subject.  E.  G.  Connette,  of  Syracuse,  chose  as  his  theme 
"Toreador,  the  Hero  of  Many  Struggles,"  in  which  President 
Rogers  appeared  as  the  hero.  An  elaborate  display  of  fireworks 
was  given  during  the  evening  on  the  hotel  grounds. 

 ^♦^  

An  Oasis  in  the  Mountains 


An  oasis  is  usually  spoken  of  as  being  in  a  desert,  but  to  any- 
one visiting  Butte,  Mont.,  and  noting  the  barren  surroundings,  the 
first  sight  of  Columbia  Gardens,  maintained  by  the  Butte  Elec- 
tric Railway  Company,  that  name  seems  a  very  fitting  one  to 
apply  to  this  bright  spot  among  the  forbidding  mountains.  The 
above  company  has  recently  sent  the  Street  Railway  Journal 
a  copy  of  a  booklet  on  Columbia  Gardens,  and  the  book  bears  as 
much  evidence  of  enterprise  and  good  taste  as  has  been  shown  in 
the  laying  out  of  the  gardens  themselves.  To  anyone  who  has 
never  visited  the  mining  regions  of  Montana  it  is  impossible  to 
realize  how  much  such  an  elaborately  planned  and  beautifully 
maintained  park  such  as  Columbia  Gardens  of  the  Butte  Electric 
Railway  means  to  all  the  residents  of  that  prosperous  mining 
camp.  The  carrying  out  of  this  enterprise  is  due  to  the  energy 
of  J.  R.  Wharton,  manager  of  the  Butte  Electric  Railway.  The 
park  was  planned  three  years  ago,  and  the  results  attained  in  that 
time  have  been  wonderful.  It  hardly  needs  such  an  attractive 
booklet  as  the  company  has  recently  issued  to  get  the  residents  of 
Butte  to  go  to  Columbia  Gardens,  but  Manager  Wharton  believes 
in  attractive  advertising,  as  is  evidenced  by  the  amount  of  it 
which  he  does  in  Butte  and  neighboring  camps.  The  present 
booklet  is  but  carrying  out  further  the  advertising  methods  he  has 
used  heretofore  by  placing  attractive  pictures  of  Columbia  Gar- 
dens in  places  where  they  can  be  seen  by  the  patrons  of  the  Butte 
Electric  Railway. 
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The  Exhibits  at  Rochester 


As  previously  announced  in  these  columns,  the  local  committee 
decided  to  add  one  feature  to  the  Rochester  convention,  which  has 
proved  very  popular  at  meetings  of  the  National  Association,  but 
which  has  never  been  carried  out  to  any  extent  at  State  conventions. 
This  was  to  arrange  an  exhibit  of  street  railway  supplies,  .md  was 
most  successfully  carried  out.  The  main  floor  of  Fitzhugh  Hall, 
the  building  in  which  the  business  sessions  of  the  association  were 
held,  was  selected  for  this  purpose.  The  hall  was  tastefully  decor- 
ated with  bunting,  and  in  all  some  forty  exhibits  were  presented. 
The  exhibit  feature  was  in  charge  of  F.  D.  Russell,  of  the  Rochester 
Car  Wheel  Works,  and  to  him  and  his  fellow  committee  members 
great  credit  is  due  for  the  success  of  this  portion  of  the  convention. 
Particulars  of  some  of  the  most  prominent  exhibits  follow : 

The  Atlas  Rail-Joint  Company,  of  Chicago,  displayed  samples  of 
all  its  principal  joints,  which  have  stood  up  so  well  in  electric  rail- 
way service. 

The  Maltby  Lumber  Company,  of  Bay  City,  Mich.,  made  an  in- 
structive exhibit  of  cross  sections  of  wood  poles  taken  from  service, 
and  showing  the  state  of  preservation. 

The  Monarch  Engine  Stop,  made  by  the  Monarch  Manufacturing 
Company,  of  Waterbury,  Conn.,  was  shown  by  the  Rochester  Engi- 
neering &  Supply  Company,  of  which  Jefferson  Young  is  president. 
The  same  company  had  on  display  the  New  York  asbestos  air  cell 
covering,  the  Cameron  steam  pump,  the  Merwath  metallic  gasket, 
and  the  Monitor  water  purifier. 

Giles  S.  Allison,  sales  agent,  57  Broadway,  New  York,  had  a 
small  exhibit  of  some  of  the  apparatus  for  which  he  is  agent.  The 
Security  register,  giving  a  printed  record  of  its  readings,  attracted 
special  attention,  as  well  as  the  model  of  poles  made  by  the  Electric 
Tripartite  Steel  Pole  Company. 

The  Peckham  Manufacturing  Company,  New  York,  exhibited  the 
Ruggles  rotary  snow  plow  in  model  form,  and  some  interesting 
photographs  of  the  plow  at  work  in  various  places.  The  exhibit 
was  explained  by  Captain  Ruggles,  the  inventor  of  the  plow,  and 
a  resident  of  Rochester. 

C.  J.  Wichmann,  tailor,  of  Rochester,  exhibited  some  of  his  work, 
of  which  the  uniforms  furnished  to  the  Rochester  Railway  were  of 
chief  interest. 

The  J.  T.  Schaffer  Manufacturing  Company,  of  Rochester,  N.  Y., 
had  on  display  the  large  wheel  press  about  to  be  shipped  to  the 
New  York  shops  of  the  Rochester  Car  Wheel  Works. 

The  first  familiar  object  to  greet  the  out-of-town  street  railway 
man  upon  his  arrival  at  the  convention  hall  was  a  display  of  Taylor 
trucks  on  the  sidewalk  in  front  of  the  building.  A  pair  of  the  new 
Taylor  short-wheel  base  swivel  trucks  and  a  standard  single  truck 
were  the  types  shown. 

George  W.  Lord,  Philadelphia,  maker  of  the  famous  Lord's  boiler 
compounds,  occupied  a  space  among  the  exhibitors.  Souvenir  maps 
were  given  out. 

The  Glazier  Headlight  Company,  Rochester,  N.  Y.,  made  an  e.x- 
tensive  exhibit  of  headlights  for  all  purposes,  including  electric  cars. 

The  Philip  Carey  Manufacturing  Company,  of  Lockland,  Ohio, 
which  makes  asbestos  and  magnesia  coverings  for  use  in  steam 
plants,  had  a  representative  line  of  its  various  covering  materials. 

The  Peerless  Rubber  Manufacturing  Company,  New  York,  oc- 
cupied a  large  space  with  samples  of  its  famous  "Rainbow"  packing 
and  covering  for  pipes.  A  handsome  pocketbook  was  given  away 
to  delegates. 

The  New  Process  Rawhide  Company,  Syracuse,  N.  Y.,  made  a 
display  of  its  pinions,  which  are  used  by  over  200  electric  railways, 
and  known  the  world  over. 

The  Fidelity  &  Casualty  Company,  which  insures  against  boiler 
and  engine  accidents,  etc.,  occupied  a  booth  in  the  convention  hall, 
and  distributed  literature. 

C.  B.  Fairchild  showed  the  plans  and  drawings  of  his  emergency 
pavement  brake,  with  which  he  is  equipping  a  number  of  cars 
operating  over  heavy  grades.  This  brake,  once  released,  sets  itself 
and  acts  by  bringing  a  large  bearing  surface  on  the  pavement. 
It  is  intended  for  emergency  use  on  heavy  grades. 

The  Trojan  Trolley  Tender  Company,  of  Troy,  N.  Y.,  placed  a 
sample  of  its  trolley  catcher  on  exhibition  the  second  day  of  the 
convention. 

The  Ham  Sand  Box  Company,  of  Troy,  showed  the  working 
mechanism  of  one  of  its  boxes. 

The  American  Car  Seat  Company,  Brooklyn,  N.  Y.,  had  some 
samples  of  its  rattan  seats  in  the  exhibit  hall,  which  were  well 
thought  of. 


The  Rochester  Automatic  Oiler  &  Supply  Company,  which  makes 
a  self-filling  oil  can,  had  an  exhibit  of  interest  to  power  house  and 
car  shop  men. 

The  Force  Feed  Lubricator  Company,  Rochester,  N.  Y.,  had  a 
handsome  line  of  appliances  for  force  feed  lubrication. 

The  Napier  Saw  Company,  Rochester,  N.  Y.,  which  makes  hack 
saws  and  other  types,  had  a  display  of  its  product  in  convention  hall. 

Nemes  Brothers,  Troy,  N.  Y.,  exhibited  the  Nemes  grate  bar. 

E.  C.  Stearns  &  Company,  Syracuse,  N.  Y.,  had  an  operative  ex- 
hibit of  the  Milloy  automatic  trolley  catcher,  which  attracted  much 
attention.  The  exhibit  also  contained  the  Green  roller-bearing 
equalized  tension,  trolley  base  and  the  Milloy  ball-bearing  harp. 

The  Electric  Storage  Battery  Company,  Philadelphia,  had  some 
samples  of  its  central  station  types  of  cells  in  the  exhibition  hall. 
The  members  of  the  New  York  Association  have  many  kw-capacity 
of  these  batteries  in  use. 

The  Rochester  Sash  Lock  Company,  Gerald  E.  Merchant,  general 
sales  agent,  which  makes  an  automatic  sash  lock  especially  appli- 
cable to  railroad  coach  windows,  took  advantage  of  the  opportunity 
to  present  its  device  to  New  York  street  railway  men. 

The  Lorain  Steel  Company,  Johnstown,  Pa.,  is  electrically  weld- 
ing some  track  for  the  Rochester  Railway,  and  delegates  were  in- 
vited to  inspect  the  work  going  on  in  Parcells  Avenue.  Besides  this, 
H.  F.  A.  Kleinschmidt,  superintendent  of  the  track  welding  depart- 
ment, made  a  small,  but  extremely  interesting,  exhibit  of  the  joints 
and  various  parts  used  in  making  an  electrically  welded  joint,  and 
also  of  the  electrically-brazed  bond  terminal,  used  for  connecting 
around  special  work  where  the  track  is  not  welded.  The  welding 
of  a  rail-joint  takes  fifteen  minutes,  total  time,  of  which  the  current 
is  on,  two  and  one-half  minutes.  The  current  at  500  volts  is  250 
amps. 

The  Gold  Street  Car  Heating  Company  had  an  exhibit  in  charge 
of  John  E.  Ward,  a  familiar  face  at  conventions. 

Sargent  &  Greenleaf  Company,  lock  manufacturers,  had  a  hand- 
some display  of  locks. 

The  Chapman  Valve  Manufacturing  Company  occupied  a  space 
in  the  convention  hall,  and  distributed  3-ft.  extension  rules  as 
souvenirs.    Herbert  E.  Stone  was  in  attendance. 

The  Universal  Safety  Tread  Company,  45  Broadway,  New  York, 
which  makes  a  large  quantity  of  goods  for  railings,  made  a  display 
of  safety  tread  applicable  to  car  steps  and  stairs. 

The  Bierbaum  &  Merrick  Metal  Company,  Buffalo,  made  an  ex- 
hibit of  samples. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y.,  had 
an  e.xhibit,  the  most  interesting  feature  of  which  was  the  special 
heater  designed  for  the  Manhattan  Elevated,  of  New  York,  and  for 
which  the  company  has  an  order  for  over  21,000,  the  largest  heater 
order  ever  placed,  by  a  large  margin. 

The  Brady  Brass  Company,  Jersey  City,  N.  Y.,  had  a  handsome 
display  of  bearings  and  bearing  metal,  which  was  looked  after  by 
D.  M.  Brady,  E.  F.  Wilmerding  and  C.  P.  King. 

The  Rochester  Car  Curtain  Company,  which  makes  the  curtain 
adopted  by  the  Rochester  Railway,  presented  for  inspection  its 
curtain,  which  has  special  provision  to  insure  close  fit  in  the  girders 
without  sticking. 

The  George  W.  Knowlton  Rubber  Company,  Boston,  presented  a 
line  of  samples  of  its  rubber  goods,  used  for  packing  and  similar 
purposes. 

The  Ramapo  Foundry  Company,  which  makes  brake-shoes,  car 
castings,  grate  bars  and  manhole  and  subway  castings,  exhibited 
its  diamond  S  brake-shoes,  with  skeleton  steel  insert,  and  the  Ross- 
Meehan  shoe. 

C.  T.  Ham  Manufacturing  Company,  Rochester,  N.  Y.,  had  a 
fine  display  of  lanterns  and  headlights. 

Hale  &  Kilburn  had  one  of  their  well-known  walkover  seats  on 
display,  and  some  well-prepared  reading  matter,  giving  their  points 
of  superiority. 

The  Johnson  Compound  &  Supply  Company,  of  Rochester.  N.  Y., 
occupied  a  space  devoted  to  boiler  compounds,  and  especially  to 
sumac. 

The  Holimann  &  Maurer  Manufacturing  Company,  Rochester, 
N.  Y.,  had  a  fine  line  of  boiler  room  thermometers  on  e.xhibition. 

Garvin  &  Watters,  of  23  Reynolds  Arcade,  Rochester,  showed  a 
model  of  an  improved  rail-joint. 

The  Weber  Railway  Joint  Manufacturing  Company  made  a  small 
exhibit,  and  distributed  literature. 

The  G.  P.  McGann  Air  Brake  Company,  of  Detroit,  occupied  a 
space,  and  General  Manager  Rutherford  distributed  literature. 

The  Speer  Carbon  Company,  of  St.  Mary's,  Pa.,  displayed  samples 
of  brushes. 
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Thifd-Rail  Interurban  Railways 


BY  MAURICE  HOOPES 


In  preparing  this  paper  the  writer  assumed  that,  if  he  is  fortunate 
enough  to  have  it  interest  any,  they  will  be  those  who  are  seeking 
information  as  to  the  conditions  under  which  the  third-rail  system 
is  a  desirable  one,  and  some  general  ideas  as  to  the  costs  and 
methods  of  construction.  He  will  attempt,  therefore,  to  treat  the 
subject  with  this  in  view,  and  to  avoid  discussion  of  details. 

The  use  of  an  insulated  conductor  laid  on  the  ties  naturally  sug- 
gested itself  to  the  engineers  who  made  the  earliest  investigations 
in  search  of  the  best  system  of  supplying  electric  power  to  moving 
cars,  and  there  were  several  experimental  installations  of  third- 
rail  conductors.  These  were  followed  by  commercial  develop- 
ments of  the  system,  and  it  has  now  been  in  everyday  use  on  the 
tunnel  and  elevated  railroa  s  of  the  United  States  and  Europe  for 
approximately  ten  years.  That  it  has  not  been  more  generally  ap- 
plied to  the  operation  of  surface  railways  has  been  due  to  the  fact 
that  not  until  very  recently  has  there  been  any  considerable  amount 
of  work  done  in  the  electrical  equipment  of  the  class  of  surface 
railways  that  are  suitable  for  third-rail  operation.  The  bulk  of 
the  surface  railway  work  previous  to  the  past  two  or  three  years 
was  done  upon  ordinary  street  railways  or  upon  suburban  or  inter- 
urban roads  built  entirely  or  in  a  large  part  upon  the  highways. 
A  road  to  be  suitable  for  operation  by  the  third-rail  system  must 
have  very  much  the  greater  part  of  its  route  located  upon  its  own 
right  of  way,  in  order  that  the  conductor  rail  may  not  be  exposed 
in  public  places.  Roads  using  city  railway  tracks  for  terminal  pur- 
poses are  not  necessarily  barred  from  this  class,  but  it  is  desirable 
that  between  the  termini  there  be  very  few  places  where  third-rail 
construction  is  impossible. 

So  far  as  the  writer  knows  there  are  to-day  but  two  systems  of 
surface  railways  operating  with  the  third  rail.  The  first  of  these  is 
that  of  the  New  York,  New  Haven  &  Hartford  Railroad.  This 
company  has  one  line  from  Hartford,  Conn.,  through  New  Britain 
to  Bristol,  with  a  branch  from  New  Britain  to  Berlin,  including 
approximately  22  miles  of  single  track.  The  same  company  oper- 
ates a  second  of  its  lines  in  this  manner,  this  being  the  line  from 
Pemberton,  Mass.,  along  the  south  shore  of  Massachusetts  Bay, 
through  Nantasket  to  a  junction  with  its  steam  road  at  Braintree, 
a  distance  of  about  15  miles.  Both  of  these  are  reconstructed  steam 
lines.  The  second  system  is  that  of  the  Albany  &  Hudson  Railway 
&  Power  Company,  extending  from  Albany  to  Hudson,  New  York, 
over  a  road  37  miles  long,  35  miles  of  which  are  operated  by  the 
third-rail  system. 

The  Albany  &  Hudson  Road  offers  a  fair  example  of  the  con- 
ditions under  which  the  third-rail  system  of  operation  is  preferable 
to  the  trolley.  It  is  a  high-speed  interurban  road,  running  cars 
weighing  approximately  30  tons,  at  speeds  reaching  50  miles  per 
hour,  and  over  sections  of  track  which  are  necessarily  rather 
crooked.  Overhead  trolley  operation  of  such  a  road  would  be  ex- 
tremely difficult,  principally  because  of  the  large  percentage  of 
curves  in  the  line. 

The  third-rail  system  is  preferable  to  the  overhead  trolley,  in  the 
case  of  roads  where  its  use  is  possible,  for  the  following  reasons : 

1.  Lower  cost  of  construction. 

2.  Very  greatly  lower  maintenance  cost. 

3.  More  reliable  operation  due  to  the  absence  of  delays  caused 
by  trolleys  leaving  the  wire  and  wrecking  sections  of  the  line. 

The  statement  that  third-rail  construction  is  cheaper  than  trolley 
construction  is  usually  doubtingly  received.  When  one  considers 
the  fact  that  with  special  low  carbon  rail  he  can  obtain  a  given' 
conducting  capacity  for  about  60  per  cent  of  the  cost  of  the  same 
capacity  in  copper,  the  truth  of  the  assertion  is  more  readily  ap- 
parent. 

In  further  support  of  the  statement  the  writer  has  made  as  to 
the  lower  cost  of  the  third-rail  system,  he  gives  the  following  com- 
parative costs. 

COMPARATIVE  COST  OF  80-LB.  THIRD  RAIL  AND  EQUIVALENT 
OVERHEAD  TROLLEY  CONSTRUCTION  FOR  1  MILE  OF  TRACK 


THIRD  RAIL 

Extra  length  500  ties  (9  ft.  3  ins.,  instead  of  8  ft.  0  ins.),  at  7%  cents...  $37.50 

500  insulators  and  fastenings,  at  50  cents   25u.00 

62.86  tons  80-lb.  low  carbon  rail,  at  ($35,  $2  freight)   2,325.82 

Splice-plates  and  bolts— 176  joints,  at  60  cents   105.60 

Bonds— 352 — 425,000  cir.  mil  bonds  in  place,  at  $1   352.00 

Cable  for  crossings— 200  ft.  1,000,000  cir.  rail  paper,  lead  and  jute,  with 

terminals  and  installation,  at  $1.20    240.00 

Erecting  rail    100  qq 


$3,410.92 


*  Paper  read  at  the  Rochester  meeting,  New  York  State  Street  Railway 
Association,  Sept.  10-11. 


TROLLEY 

(Span  construction  and  assuming  one  line  of  poles  chargeable 
to  transmission  line.) 

Necessary  bare  copper  trolley  and  feed-wire  to  give  .04025  ohms  per 


mile,  thus  equaling  80-lb.  rail— 1,413,600  cir.  mil  =  22,774  lbs.,  at  17 

cents   $3,871.58 

Fifty  30-ft.  X  8-in.  chestnut  poles  erected,  at  $5   250.00 

Labor  and  material  for  erection  of  above  feeder  and  trolley  wire   300.00 


Total  cost  of  trolley  construction  $4,421.58 

Total  cost  of  third-rail  construction    3,410.92 


Saving,  third  rail  over  trolley  $1,010.66 

Or  23  per  cent. 


In  explanation  of  the  above  comparative  statement  it  should  be 
said  that  it  is  based  upon  the  use  of  a  rail  having  a  resistance  of 
12.9  microhms  per  cu.  cm.  giving  for  an  80-lb.  rail  .04025  ohms  per 
mile.  It  also  assumes  the  bonds  and  cable  to  have  the  same  re- 
sistance per  unit  of  length  as  does  the  rail.  From  the  above  it  will 
be  noted  that  a  mile  of  third-rail  construction  costs,  approximately, 
23  per  cent  less  than  a  mile  of  trolley  construction  of  equivalent 
conducting  capacity. 

As  has  been  said,  it  is  necessary  with  any  road  that  practically 
the  whole  of  the  portion  operated  by  third  rail  be  upon  private  right 
of  way.  This  right  of  way  should  be  fenced  in  with  standard  rail- 
road fencing,  as  is  that  of  ordinary  steam  railroads,  and  at  all 
crossings  cattle  guards  should  be  placed.  These  precautions  are 
necessary  upon  any  railroad,  but  are  more  especially  so  upon  one 
with  third-rail  equipment. 

Upon  a  road  using  street  railway  tracks  for  its  termini  it  is,  of 
course,  necessary  to  equip  the  cars  for  both  trolley  and  third-rail 
operation.  Upon  the  Albany  &  Hudson  road  the  third-rail  shoes 
are  hinged  upon  the  trucks,  and  are  folded  up  when  the  car  enters 
either  city.  The  cars  are  provided  with  trolleys,  and  operate  with 
them  through  the  city  streets.  In  addition  to  the  third-rail  shoes, 
the  only  extra  equipment  required  by  the  ordinary  trolley  cars  con- 
sists of  a  so-called  "commutating"  switch  upon  each  platform. 
The  shoes  upon  each  side  of  the  car  are  in  separate  circuits,  and 
these  two,  with  the  third  circuit  from  the  trolleys,  are  led  to  a 
special  platform  switch,  leaving  it  within  the  power  of  the  motor- 
man  to  supply  his  motors  from  either  the  right-hand  shoes,  the  left- 
hand  shoes  or  the  trolleys.  The  third  rail  is  located  uniformly  upon 
the  east  side  of  the  track,  and,  so  far  as  is  possible,  the  stations  are 
all  upon  the  west  side.  The  motorman,  therefore,  draws  his  power 
from  the  shoes  on  the  east  side  of  the  car,  the  shoes  on  the  west 
side  being  disconnected,  and  left  folded  against  the  sides  of  the 
trucks.  It  requires,  approximately,  fifteen  seconds  at  each  of  the 
two  city  limits  to  remove  the  shoes  and  place  the  trolley  upon  the 
wire.  It  would,  of  course,  be  possible  to  operate  through  the  streets 
of  intermediate  villages  by  making  the  same  change  from  third  rail 
to  trolley  and  from  trolley  to  third  rail  in  passing  through  each. 
This  becomes  objectionable,  however,  if  it  is  necessary  to  do  it 
frequently,  and  unless  a  road  may  contain  long  unbroken  stretches 
of  third  rail,  the  use  of  the  system  becomes  of  questionable  value. 

The  danger  of  the  third  rail  is  exaggerated  in  the  minds  of  every 
one  inexperienced  in  the  actual  results  had  from  operation.  The 
railroad  manager  interested  in  selecting  a  system  is  invariably  over 
cautious  in  this  matter.  The  experience  of  the  two  surface  roads  to 
which  the  writer  has  referred  is  sufficient  to  justify  the  statement 
that  the  third  rail  introduces  an  element  of  danger  that  is  not  great 
as  compared  to  the  other  dangers  that  already  exist  in  the  opera- 
tion of  every  railroad.  Upon  each  of  these  roads  the  rail  is  pro- 
tected only  by  being  located  upon  private  right  of  way,  which  right 
of  way  is  carefully  fenced.  At  stations,  however,  tlie  rail  is  neces- 
sarily exposed,  and  has  no  other  protection  than  a  fence  behind, 
making  it  impossible  for  pedestrians  to  find  a  way  across  it.  Signs 
warning  against  trespassing,  stating  that  the  road  is  operated  by  an 
"electrical  rail"  are  conspicuously  placed  at  all  stations  and  high- 
way crossings.  The  writer  considers  that  no  existing  system  of 
protection  for  the  rail  is  desirable.  Moreover,  he  is  satisfied  that 
the  conditions  do  not  warrant  the  greatly  increased  expense  of  in- 
stallation and  maintenance,  and  the  decreased  reliability  of  opera- 
tion introduced  by  the  sectional  third-rail  systems.  In  these  sys- 
tems the  main  conductors  are  entirely  insulated,  and  the  third  rail 
divided  into  sections,  only  the  section  from  which  a  car  is  drawing 
its  power  being  alive,  the  remaining  sections  being  automatically 
disconnected  from  the  main  conductor. 

Although  it  is  not  the  writer's  intention  to  impose  upon  you  a 
detailed  description  of  construction,  it  is  thought  that  perhaps  a  few 
words  on  this  subject  may  be  of  interest. 

The  location  of  the  third  rail,  as  related  to  the  track  rails,  is  varied 
in  different  roads.  In  some  construction  the  third  rail  has  been  placed 
midway  between  the  two  track  rails.  This  position  has  the  advan- 
tage of  putting  it  least  in  the  way  of  both  trainmen  and  trackmen, 
and  the  rail  thus  located  is  more  easily  cleaned  of  sleet  and  snow. 
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The  disadvantages  of  the  location,  however,  more  than  outweigh 
the  advantages,  and  such  is  the  opinion  of  the  engineers  operating 
the  systems  where  the  third  rail  is  placed  in  the  middle  of  the  track. 
These  disadvantages  are : 

1.  That  it  is  extremely  difficult  to  disconnect  a  car  from  the  rail 
by  removing  the  shoes,  which  are  under  the  car,  in  the  event  that 
it  is  desirable  to  do  so. 

2.  In  order  to  keep  the  surface  of  the  third  rail  low  enough  to 
avoid  the  possibility  of  its  being  struck  by  the  bottoms  of  motors 
oscillating  upon  their  spring  suspensions,  and  to  leave  sufficient 
clearance  for  the  purposes  of  insulation,  it  is  necessary  to  crowd 
it  down  to  a  point  where  it  is  difficult  to  get  suitable  insulators 
underneath,  and  to  where  the  elevation  of  its  head  is  so  little  above 
that  of  the  rails  of  intersecting  tracks  that  the  third-rail  shoes  have 
insufficient  clearance  in  passing  over  these  intersecting  tracks.  It 
will  be  readily  seen  that  if  the  third-rail  shoe  on  one  end  of  the 
car  touches  an  intersecting  track  rail,  the  third  rail  will  be 
"grounded"  through  the  medium  of  the  live  shoe  on  the  other  end 
of  the  car,  and  the  car  cable  which  connects  the  two  shoes  to- 
gether. To  avoid  this  the  head  of  the  third  rail  should  be  several 
inches  above  the  head  of  the  track  rails,  thus  allowing  plenty  of 
vertical  play  for  the  shoes,  to  compensate  for  the  inequalities  of  the 
third-rail  surface,  and  ample  clearance  between  the  shoe,  in  its 
lowest  position,  and  the  head  of  the  track  rail. 

These  reasons  make  it  undesirable  to  install  the  third  rail  between 
the  track  rails.  The  best  location  for  the  third  rail  is  outside  one 
of  the  track  rails,  and  elevated  several  inches.  Upon  the  Albany  & 
Hudson  road  the  third  rail  is  26  ins.  outside  one  track  rail,  and  is 
elevated  by  the  height  of  the  insulators,  which  is  6  ins.  above  the 
track  rails.  This  position  was  selected  as  one  which  would  allow 
the  rail  to  clear  the  cylinder  of  steam  locomotives,  and  would  leave 
room  for  the  trackmen  to  work  on  the  adjacent  track  rails.  The 
third-rail  insulators  are  most  conveniently  mounted  upon  the  ties. 
For  this  purpose  special  long  ties  should  be  inserted  at  regular  in- 
tervals, 10  ft.  being  a  good  spacing  with  heavy  rail.  For  the  third- 
rail  location  above  described,  these  ties  should  be  9  ft.  3  ins.  long. 
The  third-rail  ties  should  have  sawed  faces,  in  order  to  present  a 
plane  surface  for  the  insulator,  and  in  order  to  obtain  a  uniform 
height  of  the  insulator  seats.  The  ties  should  be  of  a  wood  that 
will  hold  the  insulator  lag  bolts,  and  it  is  questionable  whether  or 
not  cedar  is  suitable  for  this  purpose.  The  insulators  are  of  a 
variety  of  makes  and  designs.  It  is  more  difficult  to  secure  one  that 
is  mechanically  strong  than  one  that  offers  sufficient  insulation. 
The  insulating  materials  most  generally  used  are  wood  and  various 
forms  of  vitrified  clay  and  artificial  stone.  The  material  is  usually 
worked  into  large  insulating  blocks,  which  are  placed  upon  the  ties, 
either  directly  or  with  base  castings.  The  rail  is  held  upon  the 
insulator  by  a  casting  of  some  form  or  other,  and  generally  this 
casting  is  used  to  petticoat  the  upper  parts  of  the  vertical  faces  of 
the  insulating  block,  and  thus  reduce  surface  leakage.  The  rail  is 
allowed  to  sit  very  loosely  on  the  insulator,  that  it  may  be  perfectly 
free  for  longitudinal  movement,  and  that  the  insulator  may  sink 
with  the  tie  under  the  weight  of  a  car  without  the  necessity  of  pull- 
ing the  rail  down  with  it,  or  breaking. 

The  conductor  rail  should  be  of  a  special  mixture,  giving  the 
highest  possible  electrical  conductivity.  In  the  writer's  experience 
this  has  been  obtained  by  a  steel  giving  the  following  analysis : 

Carbon   og  per  cent 

Manganese   44  per  cent 

Phosphorous  088  per  cent 

Sulphur   08  per  cent 

This  rail  gave  a  resistance  of  12.9  microhms  per  cu.  cm,  and  was, 
consequently,  of  about  7.25  times  the  resistance  of  commercial  cop- 
per. This  mixture  can,  of  course,  be  improved  upon  by  further 
decreasing  the  carbon  and  other  alloying  elements.  An  analysis  of 
a  sample  of  standard  80-lb.  track  rail  resulted  as  follows : 

Carbon   47  per  cent 

Manganese   76  per  cent 

Phosphorous  104  per  cent 

Sulphur   03  per  cent 

This  rail  gave  a  resistance  of  18.2  microhms  per  cu.  cm,  or  a  ratio 
to  copper  of  10.17. 

As  stated,  a  better  mixture  than  the  one  first  mentioned  can  be 
had.  The  difficulty,  however,  is  to  induce  the  rail  manufacturers  to 
do  the  necessary  experimenting.  It  is  usually  troublesome  to  get 
them  to  quote  fair  prices  upon  the  special  rail.  It  will  be  seen  that 
by  the  use  of  the  special  low  carbon  rail  a  saving  in  weight  of,  ap- 
proximately, 30  per  cent  is  obtained  over  the  standard  rail.  At  one 
time  the  writer  was  unable  to  secure  from  any  mill  the  special  low- 
carbon  mixture  he  desired,  but  did  induce  one  to  roll  him,  without 
increased  charge,  an  80-lb.  rail  out  of  the  standard  50-lb  mixture, 
which  contains,  approximately,  .40  per  cent  of  carbon,  and  which 
gave  a  resistance  of  16.5  microhms  per  cu.  cm.  Within  reasonable 
limits  it  is  desirable  to  make  the  third  rail  of  a  size  sufficient  to 


supply  the  necessary  conducting  capacity.  As  will  be  noted,  an 
80-lb.  rail  of  the  special  low-carbon  mixture  mentioned  above  is, 
approximately,  the  equivalent  of  1,413,000  cm  of  copper.  The 
writer  would  advocate  varying  the  size  of  this  rail,  within  the 
limits  obtainable  from  the  rolling  mills,  to  give  the  carrying  ca- 
pacity required.  On  the  average  high-speed  interurban  road  an 
80-lb.  rail  gives,  approximately,  the  desired  conducting  capacity 
with  sub-stations  located  at  the  usual  intervals  of  from  10  miles  to 
12  miles.  This,  then,  requires  no  overhead  copper,  with  the  ex- 
ception of  the  high-tension  lines. 

Splices  in  the  third  rail  should  be  of  a  nature  to  preserve  the 
alignment  and  surfacing  of  the  joints  without  preventing  easy  ex- 
pansion moxements.  These  conditions  are  best  obtained  with  a 
four-bolt  plate,  appro.ximately,  20  ins.  long,  neatly  fitting  the  rail, 
but  not  wedged  in  tight  enough  to  prevent  sliding.  Unless  the 
plate  fits  well,  and  holds  the  rail  in  good  surface,  with  high  speeds 
(he  shoes  will  jump  badly  at  the  joints.  In  this  connection  it  may 
be  worth  while  to  state  that  it  is  desirable  to  arrange  the  spacing 
of  shoes  so  that  the  two  on  one  car  will  not  strike  joints  at  or  near 
the  same  time,  otherwise  bouncing  at  joints  will  result  in  breaking 
the  supply  circuit  and  consequent  arcing.  Unfortunately,  the 
standard  length  of  interurban  cars  is  such  as  to  throw  the  king 
bolts  not  far  from  30  ft.  apart,  and  it  becomes  difficult  to  locate  the 
shoes  to  accomplish  the  object  desired. 

Some  of  the  elevated  railway  engineers  have  found  it  necessary  to 
anchor  their  third  rail  to  prevent  its  creeping.  The  Albany  & 
Hudson  rail  has  been  laid  for  some  fifteen  months,  and  is  anchored 
at  no  point,  and  has  made  no  trouble  whatever  from  creeping. 
This  is  somewhat  remarkable,  in  view  of  the  fact  that  some  of  the 
rail  is  laid  upon  3  per  cent  grades.  To  obtain  this  condition,  it  was 
necessary  that  each  rail  take  care  of  its  own  expansion,  and  that  the 
joints  be  not  tight  enough  to  concentrate  upon  the  curves  the  ex- 
pansion of  the  tangents. 

The  third  rail  should  be  bonded  to  a  capacity  which  will  make  it 
impossible  for  any  current  that  can  be  supplied  the  rail  to  overheat 
the  bonds.  The  writer  has  been  in  the  habit  of  bonding  an  80-lb. 
rail  with  two  425,000  cil.  mil  copper  bonds.  These  bonds  can  be 
put  in  the  base  of  the  third  rail,  because  of  the  absence  of  any  in- 
terference from  splice  plates,  and  this  is  the  better  location  for 
them. 

At  highway  and  farm  crossings  the  continuity  of  the  rail  is,  of 
course,  broken.  The  electrical  circuit  is  completed  by  the  use  of 
underground  cables.  Because  of  the  fact  that  these  cables  are  not 
likely  to  be  disturbed  by  digging  in  the  highway,  and  because  they 
are  easily  dug  up,  it  seems  unnecessary  to  provide  a  conduit  for 
them.  They  can  be  laid  in  a  trench  and  covered  with  a  pipe  to 
avoid  the  possibility  of  tools  injuring  them,  in  the  event  that  it 
becomes  necessary  to  uncover  them,  and  they  are  thus  very  cheaply 
installed.  Lead-covered  paper  cable,  with  the  lead  enclosed  with 
a  wrapping  of  jute  to  avoid  abrasion,  seems  to  be  satisfactory. 
Rubber  cable  is,  of  course,  not  so  absolutely  dependent  upon  its 
lead  sheath  as  is  the  paper,  but,  on  the  other  hand,  it  is  much  more 
expensive,  and  more  susceptible  to  damage  by  extreme  overloads. 
One  million  circ.  mils  is  a  good  size  of  cable  to  use  in  connection 
with  an  80-lb.  third  rail.  It  is  impossible  to  connect  this  cable  di- 
rectly to  the  rail  in  a  way  that  will  properly  care  for  the  expansion 
movements  of  the  rail  and  protect  the  end  of  the  cable.  A  much 
better  plan  is  to  terminate  the  cable  alongside  the  end  of  the  third 
rail  upon  a  post,  planted  in  the  ground,  leading  it  up  to  a  brass 
terminal.  From  this  terminal  to  the  rail  connection  can  then  be 
made  by  flexible  bonds,  arranged  with  U-bends,  to  admit  of  at  least 
12  ins.  longitudinal  movement  of  the  third  rail. 

Third-rail  shoes  are  usually  adjusted  to  allow,  approximately,  2 
ins.  vertical  play,  I  in.  above  and  I  in.  below  the  normal  third-rail 
elevation.  It,  therefore,  becomes  necessary  to  provide  the  ends  of 
the  rail  at  crossings  with  inclines  to  receive  the  shoe  and  elevate  it 
to  its  working  height.  The  inclines  upon  the  Albany  &  Hudson 
road  are  constructed  by  sloping  the  end  of  the  rail  to  a  pitch  of  i 
in.  in  20  ft.  The  lower  end  of  this  end  rail  is  supposed  to  be  adjusted 
to  a  height  that  will  just  receive  the  shoe.  In  order  to  provide  a  safe- 
guard against  the  shoe  striking  the  end  of  this  depressed  end  rail, 
in  the  event  that  the  former  hangs  abnormally  low,  a  cast-iron  tip 
is  bolted  to  the  end  of  the  rail.  This  will  lift  the  shoe,  if  it  is  even 
3  ins.  below  its  normal  position.  An  incline  for  the  end  rails  of  i 
in.  in  20  ft.  seems  to  be  sufficient  for  speeds  up  to  60  miles  per 
hour,  and  is  probably  all  that  would  be  required  for  even  greater 
speeds. 

Although  the  operation  of  the  third-rail  system  seems  to  be  ex- 
tremely satisfactory  under  nearly  all  conditions,  it  becomes  very 
difficult  in  a  sleet  storm.  There  is  as  yet  no  approved  method  of  re- 
moving the  sleet  from  the  rails.  At  a  time  when  the  temperature 
of  the  air  has  been  below  freezing  long  enough  for  the  rail  to  like- 
wise reach  a  temperature  below  32  degs.,  a  rise  in  temperature,  with 
accompanying  rain,  results  in  the  formation  of  a  film  of  ice  upon  the 
rail  which  it  is  a  difficult  matter  to  rcnio\  c  with  a  hammer  and  cold 


3i6 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  ii. 


chisel  in  anything  but  extremely  small  chips.  To  construct  any 
cutter  or  scraper  to  remove  this  at  a  reasonable  speed  has  so  far 
proven  almost  impossible.  That  the  work  should  be  so  difficult 
seems  strange  to  one  uninitiated,  but  he  rapidly  gains  respect  for 
the  difficulty  when  he  meets  it  in  a  practical  way.  The  scrapers  in 
use  last  winter  were  greatly  superior  to  those  of  the  previous 
winters,  and,  doubtless,  a  satisfactory  one  will  be  evolved  soon  ; 
meanwhile  third-rail  roads  are  subject  to  a  revision  of  their  sched- 
ules in  bad  sleet  storms,  and  especially  is  this  so  with  roads  oper- 
ating on  long  headway.  With  very  frequent  service,  as  exists  upon 
the  elevated  roads,  there  is  much  better  opportunity  to  prevent  the 
formation  of  ice. 

Snow  offers  practically  no  greater  difficulty  than  it  does  upon  any 
other  railroad,  as  it  is  easily  removed  from  the  rail,  and  there  is  no 
trouble  about  maintaining  contact  between  the  shoes  and  the  third 
rail. 

The  writer  is  satisfied  that  the  following  years  will  witness  many 
important  installations  of  the  third  rail  upon  existing  and  new  sur- 
face railways.  That  the  system  is  superior  to  any  other  for  the 
operation  of  a  large  class  of  roads  is,  in  his  mind,  unquestionable. 



Brakes  for  Electric  Street  Surface  Cars  * 


BY  CHARLES  R.  BARNES, 
Electrical  Expert  of  New  York  State  Railroad  Conimissiou. 

The  members  of  this  association,  while  not  posing  as  philan- 
thropists, have  done  more  to  better  the  condition  of  their  fellow 
men  than  any  body  of  individuals  in  the  State  of  New  York. 
During  the  few  years  that  this  association  has  been  in  existence, 
its  members  have  transformed  the  horse  car  systems  of  the  cities 
of  this  State  to  the  complete  and  efficient  electric  railway  systems 
of  to-day.  With  the  expenditure  of  large  amounts  of  money 
and  the  united  energies  of  all,  the  track  and  roadbed  of  the  old 
systems  have  passed  through  different  stages  of  improvement 
and  reconstruction,  until  to-day  the  g-in.  girder  rail,  weighing 
go  lbs.  to  120  lbs.,  has  replaced  the  old  strap  rail  of  the  horse  car 
days.  Most  of  this  rail  is  laid  upon  first-class  ties,  and  in  many 
cases  with  solid  sub-stru-cture.  The  junctions  and  crossings  of 
different  lines,  which  were  formerly  made  by  the  construction 
foreman  with  the  aid  of  a  blacksmith,  have  been  replaced  by  the 
modern  "special  work,"  which  is  the  result  of  the  combined  efforts 
of  the  best  engineering  ability  and  the  modern  equipped  rail- 
making  plant.  The  dilapidated  horse  car,  which  was  rarely,  if 
ever,  washed  except  by  nature,  has  given  way  to  the  modern  elec- 
tric car,  with  its  double  trucks,  upholstered  seats  and  curtained 
plate-glass  windows,  with  the  appearance  and  comforts  of  a  steam 
railroad  drawing-room  car.  The  methods  of  operation  have  been 
changed  so  that  most  of  our  roads  to-day  are  operated  on  a 
schedule  and  under  rules,  the  completeness  of  which  challenges 
steam-road  operation.  On  most  roads  extra  precautions  are 
taken  in  operation  by  the  use  of  block  signal  systems,  derail 
switches  at  steam-road  grade  crossings,  and  by  having  inspectors 
stationed  at  different  points  on  the  lines.  These  different  better- 
ments and  improvements  were  brought  forcibly  to  my  mind  a 
short  time  ago  while  calling  upon  the  president  of  one  of  the 
prominent  surface  railroads  in  this  State.  In  his  office  were  hang- 
ing two  pictures,  one  a  photograph  of  an  old  horse  car  with  a  pair 
of  mules,  the  driver  with  his  Buffalo  Bill  hat  holding  the  reins 
in  one  hand  and  his  "persuader"  in  the  other.  A  glimpse  through 
the  window  of  this  car  showed  the  floor  covered  with  straw,  which 
was  intended  to  keep  the  feet  of  the  passengers  warm.  The  other 
was  a  photograph  of  a  modern  electric  car  with  double-truck 
equipment,  the  car  body  nicely  painted  and  lettered,  the  straw  of 
the  horse  car  replaced  by  electric  heaters.  Instead  of  the  Buffalo 
Bill  driver  there  was  a  uniformed  motorman  standing  on  the 
front  platform  with  one  hand  on  the  controller,  the  other  on  the 
brake.  All  that  might  be  said  or  written  upon  the  subject  of  the 
improvements  made  in  street  surface  railroading  would  not  im- 
press me  as  the  study  of  these  two  pictures  did,  the  electric 
car  being  as  much  improvement  upon  the  old  horse  car  as  the 
latter  was  upon  the  prairie  schooner.  There  was  scarcely  a  re- 
semblance between  the  two  pictures  except  in  one  particular,  and 
that  was  the  brake  handle.  It  required  a  close  scrutiny  of  these 
pictures  to  distinguish  any  difference  between  the  two  methods  of 
stopping  these  cars,  and,  gentlemen,  while  these  two  pictures 
faithfully  represent  the  result  of  your  efforts  in  the  improvement 
of  the  method  of  transportation  and  the  movement  of  cars,  it  also 
faithfully  reflects  the  limited  improvement  made  in  the  manner  of 
stopping  a  moving  car. 

*  Paper  read  before  the  New  York  State  Street  Railway  Association  at 
Rochester,  Sept.  10,  1901. 


With  the  advent  of  the  electric  car,  accidents  on  street  railways 
were  largely  increased.  It  was  thought  when  we  had  the  singlc- 
tiuck,  i6-ft.  car,  with  an  equipment  which  would  make  a  maxi- 
iiiinn  speed  of  15  miles  an  hour,  that  perfection  in  street  surface 
raih-oading  had  been  reached.  During  the  period  of  introduction 
ui  the  electric  car  into  cities  a  large  number  of  accidents  occurred, 
cau.'ied  by  cars  striking  vehicles  and  pedestrians.  But  people 
gradually  became  educated  to  the  dangers  of  the  new  method  of 
])ropulsion  and  exercised  more  care  and  judgment  in  driving  on 
the  streets  or  using  the  crosswalks  where  these  cars  were  operated. 
Then  came  the  increase  in  weights  of  cars,  and  in  capacity  of 
equipment,  and  with  the  increase  in  number,  weight  and  speed  of 
cars  followed  an  increase  in  the  number  of  accidents  occuring  on 
your  roads.  The  accidents  not  only  increased  in  number,  but 
also  in  variety. 

In  the  early  days  of  the  electric  car,  head-on  and  tail-end  col- 
lisions rarely,  if  ever,  occurred,  while  to-day  they  are  of  such 
frequent  occurrence  that  it  occupies  a  large  portion  of  the  time 
of  the  State  Railroad  Commission  in  investigating  them,  and  acci- 
dents on  the  electric  railways  of  to-day  are  by  no  means  confined 
to  head-on  or  tail-end  collisions.  A  large  number  of  accidents 
occur  at  grade  crossings  where  steam  and  electric  railroads  in- 
tersect, and  where  electric  roads  intersect  each  other.  A  number 
are  caused  by  cars  running  away  on  heavy  grades  and  by  misplaced 
switches.  Many  of  these  accidents  are  attended  by  serious  results, 
in  many  cases  killing  and  injuring  passengers  and  causing  serious 
financial  losses  to  the  railway  corporations.  A  large  proportion 
of  this  class  of  accidents  could  be  avoided  if  the  car  could  be 
stopped  in  a  shorter  distance  than  can  be  done  by  the  present 
appliances  in  use  for  that  purpose.  When  this  is  said,  it  is  no 
reflection  upon  the  operating  officers,  or  the  method  of  operation, 
but  inventions  or  improvements  in  the  means  of  stopping  cars 
have  not  kept  pace  with  the  improvements  of  equipment  of  the 
cars  in  other  directions. 

Three  years  ago  the  present  Board  of  Railroad  Commissioners, 
recognizing  the  rapid  increase  in  the  number  and  variety  of  acci- 
dents occurring  on  street  surface  railways,  and  studying  the 
problem  with  a  view  of  suggesting  a  remedy,  decided  that  the 
brake  systems  then  in  general  use  were  largely  responsible  for 
these  accidents,  and,  with  a  view  of  stimulating  improvement  in 
the  method  of  stopping  cars,  and  to  bring  about  the  adoption  of 
improved  braking  systems,  arranged  a  public  competitive  test  of 
brakes  for^  street  surface  cars.  The  result  of  this  test  was  pub- 
lished by  the  Commission  in  book  form.  It  was  not  the  inten- 
tion of  the  Commission  to  enter  into  a  scientific  investigation  of 
the  question  of  stopping  a  car,  but  rather  a  practical  comparative 
test  of  the  appliances  in  use  at  this  time  for  this  purpose. 

The  apparatus  used  to  record  the  result  of  these  tests  was  neces- 
sarily crude,  there  being  at  that  time  no  fund  available  for  the 
construction  of  a  recording  apparatus.  The  clock-work  movement 
on  the  recorder  which  was  used  varied  somewhat.  This  was  due 
mainly  to  the  shock  or  jar  of  the  cars  while  in  operation.  The 
curves  recorded  by  this  instrument  were  faulty  and  received  a 
number  of  criticisms,  to  which,  in  a  degree,  they  were  entitled, 
but  the  recording  of  the  distance  in  which  the  various  stops  were 
made  was  perfect.  A  special  pair  of  wheels  in  contact  with  the 
rails  and  bearing  no  part  of  the  weight  of  the  car,  but  with  friction 
sufficient  to  avoid  slipping,  furnished  the  motor  power  for  the 
movement  of  the  recording  apparatus.  This  was  effected  by 
sprocket  chain  and  gears,  in  such  a  manner  that  the  measurement 
of  distances  recorded  on  the  machine  from  the  signal  to  the  point 
where  the  wheels  ceased  to  revolve  was  absolute  and  perfect. 

The  criticism  on  this  report  in  the  main  was  a  fair  one.  The 
discrepancy  in  the  time  movement  was  discovered  before  the 
curves  were  reduced,  but  as  the  element  of  time  did  not  enter  into 
any  of  the  computations  and  did  not  in  any  manner  affect  the 
results.  Professor  Thurston  and  myself  thought  it  best  to  publish 
the  curves  in  the  report  as  they  were  reduced  from  the  instrument 
sheets;  and,  while  they  were  not  perfect  as  far  as  the  time  element 
was  concerned,  they  did  show  approximately  the  time  in  which 
the  different  stops  were  made. 

That  the  decision  of  the  Railroad  Commission  to  hold  this 
public  test  of  brakes  with  the  idea  of  creating  general  interest  in 
the  subject  was  a  wise  one  is  shown  by  the  fact  that  at  the  time 
the  test  was  made  there  were  very  few  cars  in  the  State  outside 
of  the  borough  of  Manhattan  equipped  with  any  other  than  the 
ordinary  hand  brake.  To-day  there  are  in  operation  in  this  State 
about  9000  passenger  cars  on  surface  railroads,  and  of  these  a  con- 
siderable number  are  equipped  with  some  kind  of  improved  brak- 
ing system.  There  is  hardly  a  city  street  railway  in  the  State  to- 
day but  what  has  some  cars  equipped  with  an  improved  brake,  and 
the  number  so  equipped  is  continually  being  increased. 

The  brakes,  in  addition  to  the  ordinary  hand  brake,  in  use  in 
this  State  at  the  present  time,  are  the  Sterling,  air,  friction,  rail 
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and  wheel,  and  electric  brakes.  On  some  roads  with  heavy  grades 
special  safety  appliances,  such  as  the  Flood  emergency  brakes,  are 
used. 

The  Sterling  brake  is  too  well  known  to  require  any  description 
on  my  part,  except  to  say  that  its  construction  is  such  that  by 
means  of  gears  the  power  exerted  on  the  brake  handle  is  multi- 
plied. The  air  brakes  in  use,  while  manufactured  by  different 
concerns,  can  be  divided  into  two  classes,  one  known  as  the  in- 
dependent compressor  system,  the  other  as  the  air-storage  system. 
You  are  all  familiar  with  both  of  these  systems,  and  your  time 
will  not  be  taken  up  by  an  extended  description  of  them.  All  of 
the  friction  brakes  in  use  in  this  State  are  operated  upon  the  same 
general  principle  of  applying  the  power  of  the  revolving  axle  to 
the  brake-shoe.  There  are  not  many  rail  and  wheel-brake  equip- 
ments in  use,  but  those  that  are  used  are  constructed  on  the 
principle  of  forcing  one  side  of  a  specially  constructed  shoe  against 
the  face  of  the  wheel  and  by  the  movement  of  the  wheel  producing 
a  pressure  of  another  face  of  the  shoe  on  the  rail.  The  only  elec- 
tric brake  used  to  any  extent  is  the  one  known  as  the  General 
Electric  Company's  brake.  In  this  system  the  motors  are  con- 
verted into  generators,  and  the  current  produced  in  this  manner 
is  used  to  energize  two  discs,  one  of  which  is  stationary  and  is  set 
facing  another  disc,  fastened  to  the  axle  of  the  car.  By  magnetic 
attraction  the  faces  of  these  discs  are  brought  together,  thus 
retarding  the  motion  of  the  axle.  The  Flood  emergency  brake, 
as  its  name  implies,  is  to  be  used  only  in  cases  of  emergency.  It 
consists  of  a  pointed  shoe,  which  is  carried  outside  of  the  wheels 
and  is  suspended  near  the  rail.  B3'  means  of  a  trip  on  the  car 
platform  this  shoe  is  dropped  to  the  rail  and  the  wheel  rides  upon 
it  clear  of  the  rail;  thus,  the  shoe,  which  is  fastened  to  the  truck, 
carries  the  wheel  and  the  weight  of  the  car,  producing  a  friction 
between  the  shoe  and  rail. 

All  of  these  brakes  are  a  decided  improvement  on  the  ordinary 
hand  brake,  and  all  have  their  commendable  qualities.  The  dif- 
ference in  the  weight  and  speed  of  cars,  however,  is  such  that 
while  one  of  these  brakes  may  be  a  good  equipment  for  a  certain 
kind  of  car  at  a  certain  speed,  it  would  not  be  for  other  cars  in  a 
different  service. 

The  most  efficient  brake  for  safety  and  economy  is  the  one 
which  nearly  brings  the  wheel  to  a  stop  and  yet  does  not  actually 
stop  its  revolution.  This,  in  the  cases  of  the  air,  the  friction,  the 
Sterling  and  the  rail  and  wheel  brake,  depends  upon  the  skill  and 
carefulness  of  the  motorman.  In  theory  the  principle  upon  which 
the  General  Electric  brake  is  constructed  approaches  this  con- 
dition more  nearly  than  any  of  the  others.  On  this  theory  the 
power  for  the  operation  of  the  brake  decreases  as  the  speed  of 
the  axle  diminishes,  to  a  point  where  it  is  nearly  at  a  standstill, 
when  there  is  no  current  produced  and  the  braking  power  is  re- 
moved. This  allows  the  momentum  of  the  car  again  to  revolve 
the  axle,  when  the  same  operation  is  repeated. 

If  a  brake  could  be  constructed  which  would,  in  actual  oper- 
ation, produce  the  results  which  this  theory  holds  forth,  it  would 
be  the  ideal  brake  as  far  as  controlling  the  movements  of  a  car 
by  means  of  wheel  friction.  A  brake  which  would  operate  in 
this  manner  would  do  away  with  that  costly  element  in  the  oper- 
ation of  electric  roads,  flat  wheels.  With  the  use  of  the  air,  fric- 
tion or  Sterling  brakes,  as  at  present  constructed,  the  number  of 
flat  wheels  depends  almost  entirely  upon  the  experience,  skill  and 
judgment  of  the  motorman. 

The  ideal  emergency  stop  of  an  electric  car,  to  prevent  an  im 
pending  accident,  should  be  made  in  the  shortest  distance  possible. 
This  should  be  accomplished  at  a  rate  which  will  not  fracture  or 
pull  out  the  king-pins  of  the  car,  nor  throw  passengers  from  their 
seats.  The  device  which  best  fulfils  these  conditions  will  most 
nearly  approach  the  much  needed  and  much  sought  for  perfect 
brake. 

By  these  statements  no  disparagement  is  intended  toward  the 
braking  systems  which  have  been  produced  up  to  the  present  time. 
On  the  other  hand,  full  credit  should  be  given  to  every  one  who 
has  in  any  way  aided  to  bring  about  the  improvements  thus  far 
made  in  braking  systems;  but  my  desire  is  to  impress  upon  the 
minds  of  the  members  of  this  convention  that  perfection  has  not 
been  reached  in  this  direction.  It  is  conceded  that  the  members 
are  deeply  interested  in  this  important  subject,  and  past  experience 
has  shown  that  when  anything  is  really  needed  to  increase  the 
comfort  or  safety  of  passengers  on  electric  railways,  the  electric 
railway  men  of  the  State  have  encouraged  invention,  and  have 
been  generous  and  enterprising  in  their  patronage  of  all  practical, 
serviceable  devices.  Realizing  this,  I  am  satisfied  that  the  ideal 
method  of  stopping  a  car  will  be  forthcoming  in  the  near  future. 

A  word  on  the  question  of  expense  of  maintenance  of  an  im- 
proved brake:  I  heard  a  railway  manager  say  that  improved 
brakes  were  all  right,  but  that  they  were  too  expensive  to  main- 
tain. I  left  his  office  and  went  to  the  claim  department  to  in- 
vestigate an  accident  on  his  road,  and  found  there  several  rooms 


filled  with  attorneys,  clerks  and  stenographers.  I  then  went  to 
the  shop  to  investigate  a  claim  "that  the  brake  did  not  work," 
made  by  the  motorman  concerned  in  the  accident,  and  found  a 
well-equipped  shop  with  a  force  of  men  for  inspecting  and  repair- 
ing motors,  controllers  and  trucks.  When  I  inquired  for  the  man 
who  had  charge  of  the  department  of  brakes  I  was  told  that  there 
was  no  man  in  special  charge  of  the  brakes;  that  the  cars  were 
inspected  by  the  regular  inspection  crews,  and  if  the  brakes  were 
out  of  order  they  were  reported  so  by  the  motorman  running  the 
car. 

I  would  not  assume  to  make  a  suggestion  on  the  line  of  econ- 
omy in  the  operation  of  a  railway  in  this  state,  but  it  seems  that 
the  statement,  made  by  a  manager  of  one  of  the  large  roads  in 
this  State,  that  they  "could  not  afford  to  adopt  a  certain  brake 
because  the  expense  of  mechanics  to  keep  them  in  repair  would 
be  too  great,"  is  not  a  sufficient  reason  for  not  equipping  his  cars 
with  an  improved  brake.  If  I  were  asked  to  give  advice  I  would 
say:  "Put  overalls  on  some  of  your  attorneys  and  you  will  not 
only  save  money,  but  add  to  the  safety  of  your  passengers  by  the 
change."  In  other  words,  closer  attention  to  details  of  brake 
mechanism  will  reduce  the  number  of  accidents  and  the  volume 
of  expense  in  damage  suits. 

■  

Track  Bonding;* 

BY  ALFRED  GREEN 
Master  Mechanic  Kochester  Railway  Company 


Track  bonding,  or  the  negative  side  of  a  street  railway  circuit, 
has  been  a  subject  of  a  great  deal  of  controversy.  In  my  opinion, 
it  has  been  similar  to  a  child  that  was  born  a  cripple,  for  every  few 
months  there  has  been  a  consultation  of  doctors  as  to  what  was 
best  to  do.  It  has  also  passed  through  the  different  stages  of 
whooping  cough,  scarlet  fever  and  measles,  and  has  grown  to  an 
age  where  it  has  become  unhealthy  and  weak.  In  my  opinion,  the 
subject  is  not  one  of  complications,  but  one  that  needs  a  little  com- 
mon sense,  in  order  to  make  it  a  success. 

We,  indeed,  would  be  surprised  at  anyone  writing  an  article  on 
our  positive  or  feeder  circuits,  because  we  know  that  by  putting  up 
wire  of  the  necessary  cross  section,  and  making  a  proper  joint,  we 
can  figure  our  loss  for  anything  we  may  require,  but  with  the 
negative,  or  return,  side  of  our  street  railway  circuit  it  has  been  a 
different  subject  entirely,  all  because  too  much  stress  has  been 
placed  upon  one  point,  and  that  is,  the  amount  of  carrying  capacity 
we  have  in  the  rail  itself. 

We  have  never  taken  into  consideration  that  the  serious  part  of 
this  is,  that  the  rail  is  broken  every  30  ft.,  or,  with  our  last  type  of 
rail,  every  60  ft.,  and  to  make  this  joint  perfect  as  to  its  conduc- 
tivity, we  have  tried  all  manner  of  schemes,  but  I  want  to  say  right 
here,  that  as  far  as  my  experience  is  concerned,  we  are  not  as  far 
advanced  in  regard  to  this  matter  as  we  were  ten  years  ago.  At 
that  time  they  used  a  copper  bond,  riveted  around  the  fish-plate. 
The  bond  was  then  attached  to  a  supplementary  wire  that  ran  along 
the  rail  to  the  power  house.  This  our  theoretical  electrician  con- 
sidered a  waste  of  copper,  which  meant  a  great  deal  of  money, 
but  the  only  mistake  that  was  made  was  that  the  supplementary 
wire  was  not  large  enough.  But  we  passed  from  that  stage  to  the 
iron  rivet  with  the  iron  wire  wrapped  around  the  rivet  head,  then 
came  the  channel  pin  with  the  slot  for  holding  the  wire,  and  from 
that  to  the  copper  bond  behind  the  fish-plate,  if  it  were  possible  to 
put  it  there,  and  added  to  that  was  the  plastic  bond.  But  with  all 
of  those  supposed  improvements  in  regard  to  the  bond,  it  is  self-evi- 
dent that  they  are  not  a  success,  or  else  there  would  not  be  the 
amount  of  controversy  that  there  is  to-day  in  regard  to  track  bond- 
ing. Furthermore,  it  is  impossible  to  make  a  bond  that  will  be  a 
success,  especially  in  paved  streets,  where  the  pavement  has  to  be 
taken  up  to  examine  the  joints  and  give  them  the  proper  amount  of 
care. 

The  bond  of  to-day,  no  matter  whether  it  is  a  copper  or  a  plastic 
bond,  is  a  luxury,  for  the  former  will  corrode,  the  plastic  bond  will 
harden,  break  and  fall  out,  the  joints  will  become  loose,  and  by  so 
doing  the  resistance  of  the  joint  will  be  increased. 

In  all  past  experience  it  has  proved  that  we  have  placed  too  much 
reliance  on  the  amount  of  material  in  the  rail  for  carrying  this  cur- 
rent back  to  the  power  house.  If  this  rail  was  continuous,  then  we 
would  not  need  the  bond,  and  the  different  subjects  written  upon  the 
ground  return  would  be  entirely  unnecessary.  It  was  very  amusing 
a  short  time  ago  to  read  an  article  in  one  of  the  electrical  papers, 
where  some  good  soul  had  written  to  the  paper,  and  told  it  how  he 
had  run  a  supplementary  wire  beside  the  rail,  and  what  great  suc- 
cess he  had  had  with  it.  In  the  next  column  of  the  same  paper 
were  (he  cimmients  of  the  different  bond  manufacturers,  in  which 

*  Paper  read  before  the  New  York  Stale  Stieel  iv.iilway  AsSDciation  .it 
Rochester,  Sept.  10,  1901. 
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they  tried  to  prove  how  foohsh  the  writer  was  to  spend  so  much 
money  on  a  return  circuit  by  using  a  continuous  wire,  whereby  if 
he  had  used  a  bond,  whether  copper  or  plastic,  he  would  have 
gained  some  splendid  results  without  the  extra  cost.  Such,  how- 
ever, is  true  to  a  certain  extent,  could  we  have  all  of  the  rail-joints 
exposed,  so  that  they  could  be  examined  at  short  intervals,  tightened 
and  properly  taken  care  of,  if  we  could  have  them  where  they  are 
not  exposed  to  the  rain  water,  and  filth  of  the  street.  If  we  could 
have  them  where  it  was  impossible  for  them  to  corrode,  if  plastic, 
so  that  it  would  not  harden,  disintegrate  and  break,  then  there  is 
no  doubt  in  my  mind  but  what  the  theory  advanced  would  be  a 
perfect  success,  but  the  tracks  of  a  street  railway  company  are  not 
so  situated.  They  are  exposed  to  the  heat  and  the  cold,  which 
causes  expansion  and  contraction,  and,  as  I  have  said  before,  they 
are  exposed  to  the  dirt,  slush  and  mud,  which  causes  corrosion,  and 
every  time  that  a  car  passes  over  a  joint  it  must  stand  the  pound  of 
the  weight  of  the  car  and  its  equipment,  and  until  the  time  that  the 
rail  is  made  practically  continuous  there  is  no  bond  made,  or  ever 
will  be  made,  that  will  give  the  necessary  satisfaction.  Further- 
more, the  negative  side  of  a  street  railway  circuit  should,  in  re- 
ality, be  better  than  the  positive  side,  for  the  simple  reason  that  you 
have  the  loss  in  your  feeder,  and  the  fall  of  potential  through  your 
motors,  therefore  you  have  not  got  the  same  e.  m.  f.  to  send  that 
current  back  to  your  generator  that  you  had  to  send  it  out  over  your 
line  to  the  motors. 

Theory  is  a  very  good  thing  in  its  place,  but  how  often  has  it 
failed  in  practice.  Several  years  ago  a  long  article  was  written  on 
the  resistance  of  long  and  short  bonds,  which,  in  one  sense,  was  very 
good,  for  we  know  as  we  increase  the  length  of  a  load  we  also  in- 
crease the  resistance.  Furthermore,  we  know  that  the  shorter  the 
bond,  the  nearer  the  end  of  the  rail  we  must  attach  the  same,  and 
nearer  the  point  of  vibration. 

Thousands  of  dollars  have  been  spent  upon  this  bond  system,  and 
with  all  of  our  years  of  experience  we  are  practically  no  lurther 
advanced  than  we  were  years  ago,  and  in  order  to  get  the  results 
that  we  desire  we  must  do  one  of  two  things.  Either  make  the 
rail  itself  'continuous,  something  that  can  be  done  in  paved  streets 
by  electrical  welding,  or  else  come  to  a  continuous  copper  circuit 
without  running  the  risk  of  broken  joints.  There  is  no  doubt  in  my 
mind  but  that  we  will  come  yet  to  a  supplementary  wire,  perhaps 
run  a  tile  duct  beside  the  rail,  and  have  enough  connections  to  that 
rail  to  make  the  circuit  complete  tmder  all  circumstances.  If  we 
would  use  a  copper  wire  wherever  that  wire  is  attached  to  the  rail, 
both  wire  and  rail  could  be  amalgamated,  so  that  there  is  no  pos- 
sible chance  for  corrosion.  I  can  not,  and  never  will,  believe  that 
you  can  bond  the  joints  of  the  rail,  no  matter  what  cross  section 
that  rail  may  have,  so  that  it  will  be  a  perfect  success,  and  until 
we  get  out  of  our  present  way  of  doing  things  there  will  always  be 
an  opportunity  for  controversy.  We  must  make  our  negative  side 
of  our  circuit  just  as  complete  as  our  positive  side,  and  when  we  do 
that  we  will  wonder  why  we  have  not  saved  the  many  thousands  of 
dollars  that  have  been  spent  in  trying  to  utilize  that  which  has  cost 
all  street  railway  companies  no  end  of  trouble.  So,  in  my  opinion, 
no  matter  what  theorists  write  in  regard  to  this  subject,  we  will 
still  have  to  get  down  to  good,  hard  common  sense,  and  do  that 
which  we  know  will  be  a  success. 

 ♦^♦^  

J.  G.  Brill  Company  to  Build  a  Plant  in  England 

G.  Martin  Brill,  president  of  the  J.  G.  Brill  Company,  of  Phila- 
delphia, stated  this  week  to  a  representative  of  the  Street  Rail- 
way Journal  that  the  company  had  definitely  decided  on  the 
construction  of  a  factory  in  England.    Mr.  Brill  said: 

"We  have  been  considering  the  matter  seriously  for  a  consider- 
able time,  and  now  can  say  that  the  question  of  the  exact  location 
for  the  erection  of  the  plant  is  the  main  thing  to  be  decided. 
Otherwise  everything  is  settled.  Some  British  capital  will  be  in- 
terested in  the  enterprise,  and,  in  the  first  instance,  we  propose 
to  devote  our  attention  to  the  manufacture  of  trucks  for  the 
British  market. 

"John  A.  Brill,  vice-president  of  the  company,  has  been  in 
Europe  for  some  months  back  with  a  view  to  going  into  the  ques- 
tion of  a  suitable  site  for  the  projected  English  works,  and  my 
last  advices  from  him  state  that  he  had  inspected  some  land  at 
Preston,  Lancashire,  and  was  also  going  to  look  over  some 
ground  in  the  Midland  and  Southern  districts  of  England.  How- 
ever, we  will  have  further  details  when  he  returns  from  Europe 
on  the  Cunarder  'Servia,'  sailing  from  Liverpool  Sept.  17. 



The  Rapid  Transit  Subway  Construction  Company,  of  New 
York,  has  let  a  contract  for  eight  7500-hp  engines  to  the  Allis- 
Chalmers  Company. 


Programme  of  the  Accountants'  G>nvention 


Secretary  Brockway,  of  the  Street  Railway  Accountants'  Asso- 
ciation of  America,  has  made  public  the  programme  of  the  fifth 
annual  convention  of  the  association,  which  will  be  held  in  the 
Madison  Square  Garden,  New  York  City,  Oct.  9,  10  and  11.  A 
particularly  interesting  and  valuable  meeting  is  assured,  as  will  be 
seen  from  the  programme  below: 

Tuesday,  Oct.  8. — Annual  meeting  of  the  executive  committee. 

Wednesday,  Oct.  9,  Madison  Square  Garden, 10  a.  m. — Address 
of  welcome  by  Hon.  Bird  S.  Coler,  Comptroller  City  of  New  York. 
Annual  address  of  the  president.  Annual  report  of  the  executive 
committee.  Annual  report  of  the  secretary  and  treasurer.  Ap- 
pointment of  convention  committees,  resolutions  and  nominations. 
Paper — "Car  Mileage  and  How  to  Arrive  at  It  Easily,"  by  J.  M. 
Smith,  comptroller  Toronto  Railway,  Toronto,  Canada.  2:30  p. 
m. — Paper — "Capital  Accounts  from  the  Viewpoint  of  the  In- 
vestor and  the  Public,"  by  Col.  T.  S.  Williams,  vice-president 
Brooklyn  Rapid  Transit  Company,  Brooklyn,  N.  Y.  Report — 
"Standard  Blanks  and  Accounting  for  Material  and  Supplies,"  by 
F.  E.  Smith,  auditor  Chicago  Union  Traction  Company,  Chicago, 
111.,  chairman. 

Friday,  Oct.  11,  Madison  Square  Garden,  10  a.  m. — Paper — 
"Consumers'  Accounts,  Electric  Lighting  Companies,"  by  S.  E. 
Moore,  comptroller  United  Traction  Company,  Pittsburgh,  Pa. 
Report — "Standard  System  of  Accounting  for  Electric  Light  Com- 
panies," by  G.  E.  Tripp,  general  auditor  Stone  &  Webster's  Com- 
panies, Boston,  Mass.,  chairman.  Annual  Report — "Standard 
System  of  Street  Railway  Accounting,"  by  C.  N.  Duffy,  auditor 
Chicago  City  Railway,  Chicago,  111.,  chairman.  2:30  p.  m. — Paper 
— "Conductors'  Accounts,"  by  Elmer  M.  White,  cashier  Hartford 
Street  Railway,  Hartford,  Conn.  Report — "Standard  Unit  of 
Comparison,"  by  H.  C.  Mackay,  comptroller  Milwaukee  Electric 
Railway  &  Light  Company,  Milwaukee,  Wis.,  chairman.  Reports 
of  convention  committees.    Election  of  officers. 

As  will  be  noticed,  the  address  of  welcome  will  be  delivered  by 
Hon.  Bird  S.  Coler,  Comptroller  of  the  City  of  New  York.  The 
acceptance  by  Mr.  Coler  of  this  duty  indicates  the  high  opinion 
of  the  work  accomplished  by  the  association  held  by  prominent 
auditors  in  this  country. 

The  headquarters  of  the  Accountants'  Association,  as  previously 
announced,  will  be  the  Fifth  Avenue  Hotel,  corner  of  Twenty- 
Third  Street,  Fifth  Avenue  and  Broadway.  The  Madison  Square 
Garden,  in  which  the  convention  will  be  held,  is  within  a  few 
hundred  feet  from  the  hotel.  The  rates  are:  European  plan,  $2 
and  upward  per  day,  and  American  plan,  $5  and  upward  per  day. 
The  rates  of  fare  on  the  railroads  will  be  the  customary  one  and 
one-third  fare  on  the  certificate  plan. 

 *^  

Large  Contract  in  London 


Mention  has  already  been  made  of  the  contract  secured  by  the 
British  Thomson-Houston  Company  for  the  equipment  of  the 
Great  Northern  &  City  Railway,  one  of  the  underground  roads 
of  London.  Electrical  equipment  is  to  be  provided  sufficient  for 
the  operation  of  a  three-minute  service  between  Finsbury  Park 
and  Moorgate  Street,  each  train  consisting  of  seven  cars,  the  two 
end  cars  as  well  as  the  center  car  being  equipped  with  motors. 
The  schedule  time  for  the  journey  of  7  miles  will  be  thirteen  and 
one-half  minutes,  allowing  for  three  intermediate  stops  of  twenty 
seconds  each.  The  weight  of  the  train  will  be  approximately 
200  tons. 

This  road  will  be  of  more  than  ordinary  interest,  from  the  fact 
that  it  is  the  first  electric  railway  in  Great  Britain  to  be  operated 
entirely  on  the  train-control  system. 

The  exact  number  and  type  of  boilers  to  be  used  has  not  yet 
been  fully  decided  upon.  It  can  be  stated,  however,  that  the 
boilers  will  be  fed  by  three  vertical  duplex  pumps,  and  the  feed- 
water  heater,  which  is  to  be  vertical,  will  have  a  capacity  of  7500 
gals,  per  hour.  The  economizer  will  consist  of  480  tubes,  arranged 
in  sections,  ten  tubes  wide.  All  the  steam-pressure  piping  will  be 
of  heavy  lap-welded  pipe,  tested  to  500  lbs.  per  sq.  in. 

There  will  be  a  Hunt  coal-conveying  plant  of  the  noiseless 
automatic  gravity  bucket  type, 'Sufficient  to  handle  30  tons  of  coal 
per  hour.  There  will  also  be  two  vertical  three-throw  single-act- 
ing lifting  pumps,  a  storage  tank  of  21,000  gals,  capacity,  a  water- 
softening  plant  to  treat  8500  gals,  per  hour,  and  two  receiving 
tanks,  each  of  4700  gals,  capacity.  The  economizer,  mechanical 
stokers,  coal  conveyor  and  lifting  pumps  are  all  to  be  operated 
by  electric  motors. 

The  engine  equipment  will  consist  of  four  vertical  cross-com- 
pound condensing  Musgrave  engines,  developing  1250  ihp  as  a 
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normal  load,  and  1875  ihp  as  a  maximum,  when  running  at  100 
r.  p.  m.,  and  working  with  a  steam  pressure  of  150  lbs.  per  sq.  in. 
Each  engine  will  be  arranged  to  drive  an  800-kw  generator,  which 
will  be  mounted  on  the  main  crankshaft  between  the  engines. 
The  specifications  call  for  a  speed  variation  of  not  more  than  2^/2 
per  cent  either  way  between  full  load  and  no  load.  There  will 
also  be  two  vertical  tandem  compound  non-condensing  auxiliary 
engines,  capable  of  developing  83  ihp  continuously. 

The  condensing  plant  will  consist  of  four  surface  condensers 
with  combined  air  and  circulating  pumps.  The  engine  room  will 
be  provided  with  a  30-ton  overhead  traveling  crane,  operated  by 
three  electric  motors. 

The  main  generators  will  be  four  in  number,  with  fourteen 
poles  and  a  capacity  of  800  kw;  voltage,  525  no  load,  575  full  load, 
when  running  at  100  r.  p.  m.  There  will  also  be  two  auxiliary 
generators  of  the  same  type,  each  50-kw  capacity;  voltage,  550  no 
load,  575  full  load,  running  at  400  r.  p.  m.  These  two  generators 
are  intended  to  supply  current  for  the  lighting  and  power  required 
at  night  for  the  stations  and  repair-shop  tools,  etc.,  when  the  main 
generators  are  shut  down. 

The  switchboard  will  consist  of  four  main  generator  panels, 
four  main  feeder  panels,  two  auxiliary  generator  panels,  three 
auxiliary  power  panels,  three  auxiliary  lighting  panels,  and  volt- 
meter equipment.  These  panels  will  be  equipped  with  magnetic 
blow-out  circuit  breakers,  Thomson  astatic  instruments,  watt- 
meters, switches,  etc.,  all  of  the  G.  E.  standard  pattern. 

The  third  rail  to  be  of  channel  section,  weighing  80  lbs.  per 
yard.  The  resistance  of  the  material,  as  specified,  not  to  exceed 
0.32  ohms  per  mile  per  sq.  in.  of  cross-sectional  area.  The  bonds 
will  be  of  the  copper  plastic  type,  and  the  rails  will  be  supported 
exery  2  yards  on  porcelain  insulators  of  the  double-petticoat  type. 
At  intervals  the  collector  rails  of  the  up  and  down  tracks  will  be 
interconnected,  an  automatic  circuit  breaker  being  placed  in  each 
interconnecting  circuit,  so  as  to  enable  either  pair  of  rails  to  be 
isolated  from  the  other  when  desired. 

There  will  be  thirty-six  motor  cars,  each  mounted  on  two  four- 
wheel  trucks,  each  truck  carrying  one  G.  E.  66  geared  motor. 
Each  car  will  have  four  collector  shoes  and  the  usual  controllers, 
circuit  breakers,  etc.,  making  a  complete  motor-car  equipment. 
The  brake  equipment  will  be  of  the  Christensen  type. 

The  repair  shop  is  to  be  equipped  with  lathes,  wheel  press, 
drilling  machines,  shaping  machines,  etc.,  all  driven  by  an  electric 
motor. 



Franchise  Tax  Hearing  in  Albany 


Another  hearing  on  the  Franchise  Tax  act  in  New  York  State 
was  held  at  Albany,  Sept.  4,  before  ex-Judge  Robert  Earl,  of  the 
Court  of  Appeals,  acting  as  a  referee,  in  the  Assembly  Parlor  of 
the  Capitol.  The  evidence  that  ex-Judge  Robert  Earl  collects 
regarding  the  methods  used  by  the  State  Tax  Commissioners  in 
appraising  the  value  of  the  property  of  corporations  under  the 
Franchise  Tax  act,  and  his  opinion  on  the  evidence,  will  be  sub- 
mitted to  the  Special  Term  of  the  Supreme  Court.  Another  hear- 
ing will  be  held  Sept.  17,  after  which  it  is  thought  the  counsel 
of  the  State  and  of  the  corporations  will  make  their  arguments. 
It  is  expected  that  ex-Senator  Hill  will  then,  in  behalf  of  the  cor- 
porations of  the  State,  attack  the  constitutionality  of  the  law. 
The  chief  witnesses  at  the  hearing  last  week  were  H.  H.  Vreeland, 
president  of  the  Metropolitan  Street  Railway  Company,  and 
George  E.  Priest,  president  of  the  Board  of  State  Tax  Commis- 
sioners. The  corporations  were  represented  by  ex-Senator  David 
B.  Hill,  William  H.  Page,  Jr.,  and  ex-Judge  Charles  F.  Brown, 
representing  the  Metropolitan  Street  Railway  Company;  Frank 
H.  Piatt,  representing  the  Consolidated  Gas  Company,  of  New 
York;  Charles  N.  Collin  and  John  L.  Wells,  representing  the 
Brooklyn  Rapid  Transit  Company;  William  N.  Dykman,  repre- 
senting the  Brooklyn  Union  Gas  Company  and  some  street  rail- 
ways of  Brooklyn,  and  H.  J.  Hemmens,  of  the  Consolidated  Tele- 
graph and  Electric  Subways.  The  State  was  represented  by 
Deputy  Attorney-General  Cowan,  Deputy  Attorney-General  Mar- 
tin and  J.  Newton  Fiero. 

In  the  examination  of  President  Priest  an  effort  was  made  by 
'  the  counsel  for  the  corporations  to  bring  out  the  methods  used 
by  the  Board  in  determining  the  valuation  of  the  properties  of  the 
companies.  In  reply  to  questions  the  witness  stated  no  separation 
was  made  between  the  tangible  property  and  the  special  franchises 
in  making  the  assessment.  He  also  stated  that  where  several 
franchises  existed  the  values  of  each  were  fixed  separately. 

Mr.  Vreeland's  testimony  was  in  the  direction  of  elucidating 
the  position  of  his  road  in  regard  to  the  tax.  His  testimony,  as 
given  in  the  New  York  Tribune,  was  as  follows:  "When  I  became 
president,  in  June,  1893,  of  what  is  now  the  Metropolitan  Street 


Railway  Company,  the  Broadway  cable  line  had  been  partially 
constructed,  but  was  operated  by  horses.  In  July  the  cable  line 
was  put  in  operation.  The  next  step  was  the  construction  of  the 
Columbus  and  Ninth  Avenue  and  the  Lexington  Avenue  lines, 
which  also  were  cable  lines.  At  that  time  electricians  said  it  was 
impossible  to  have  underground  electric  power.  We  expended 
about  $500,000  in  investigation.  It  was  then  decided  afterward,  by 
electrical  engineers,  that  it  was  possible  to  use  electricity.  We 
had  constructed  the  Lenox  Avenue  for  either  cable  or  electricity. 

"It  cost  us  about  $75,000  more  to  give  the  road  this  double  char- 
acter. We  then  experimented  with  electrical  traction  on  the 
Lenox  Avenue  line.  During  a  year  of  operation  the  whole  theory 
of  operating  such  a  road  was  changed,  to  have  it  conform  with 
other  electrical  lines  in  the  United  States.  A  year  later,  in  1895, 
we  were  asked  if  we  were  willing  to  say  that  the  electrical  system 
was  a  success  from  a  commercial  point  of  view,  and  the  answer 
was  in  the  affirmative.  Since  that  we  have  made  constant  addi- 
tions to  the  electrical  transmission  of  power.  We  added  at  first 
the  Second  Avenue,  Eighth  Avenue  and  other  lines.  We  could 
not  put  up  an  overhead  trolley;  that  was  forbidden  by  the  city. 
We  therefore  had  to  meet  the  novel  electrical  experiment  of  put- 
ting the  electricity  underground.  Lastly,  we  started  in  to  change 
our  cable  system  in  Broadway  and  Lexington  Avenue  and  other 
lines  to  electrical  power.  The  cable  was  in  good  order,  but  we 
could  not  exchange  cars.  We  have  put  in  electrical  power  at  a 
cost  of  $6,000,000  and  also  at  a  loss  of  $6,000,000  in  equipment. 
When  I  took  charge  of  the  roads  there  were  only  four  transfer 
points.  In  1900  we  had  275  transfer  points,  and  that  year  gave 
160,000,000  transfers.  There  was  no  legal  obligation  for  us  to 
grant  these  transfers.  At  present  we  have  three  hundred  transfer 
points.  This  present  year  we  have  carried  395,000,000  cash  pas- 
sengers. Fifty  per  cent  of  those  passengers  took  transfers,  so 
that  the  average  fare  we  received  was  2^/2  cents  a  passenger." 

Judge  Brown  asked:  "What  was  the  efifect  of  the  change  to  the 
electrical  system?" 

"On  the  Madison  Avenue  line  the  gross  receipts,  under  the 
cable  system,  were  $760,000,  and  the  operating  expenses  were  70 
per  cent.  Under  the  electrical  system  the  gross  receipts  increased 
to  $2,000,000  and  the  operating  expenses  decreased  to  35  per  cent." 

"How  many  systems  of  railroad  do  you  operate?"  inquired  Mr. 
Page. 

"Sixteen,"  answered  Mr.  Vreeland. 

Mr.  Vreeland  then  gave  a  statement  of  the  various  franchises 
which  would  be  employed  by  a  car  in  running  along  Broadway. 

"What  would  be  the  efifect  if  the  lines  of  the  Metropolitan  sys- 
tem were  operated  separately?"  asked  Mr.  Page. 

"They  would  not  pay  expenses,"  answered  Mr.  Vreeland. 

"That  is  objected  to  as  immaterial  and  irrelevant,"  said  Mr. 
Fiero,  for  the  State. 

"There  are  some  franchises  which  could  not  be  used,"  said  Mr. 
Vreeland,  "unless  they  were  employed  by  a  company  like  the 
Metropolitan,  having  lines  all  over  the  city.  If  the  lines  leased 
by  the  Metropolitan  were  operated  separately  their  gross  receipts 
would  be  decreased  40  per  cent  and  the  net  receipts  still  more,  be- 
cause no  railway  now  owns  its  own  cars  or  has  a  power  house." 

"State  the  economy  of  the  present  system  of  consolidation," 
said  ex-Judge  Brown. 

"Each  road,"  answered  Mr.  Vreeland,  "would  have  its  separate 
stafif  of  ofificers.  For  instance,  the  wiping  out  of  the  staff  of  the 
Third  Avenue  system  saved  us  $100,000  a  year,  and  the  cost  of 
electrical  power  to  the  Third  Avenue  was  6  cents  a  mile,  whereas 
to  the  Metropolitan  it  was  only       cents  a  mile." 

"In  what  condition  did  you  find  the  Broadway  line  when  you 
took  it?" 

"The  Bleecker  Street  and  another  line  had  the  right  to  run 
upon  Broadway.  This  limited  our  speed  to  the  horse  cars.  We 
had  to  buy  the  lines  at  nuisance  rates.  They  don't  pay  expenses 
now." 

"Did  other  companies  occupy  your  lines?" 

"Yes;  and  we  had  to  buy  the  Tenth  Avenue  at  an  exorbitant 
price  in  order  to  get  the  horse  cars  off  our  cable  line  from  Fifty- 
Third  to  Sixty-Fifth  Street." 

"What  has  been  the  effect  of  a  transfer  system?" 

"It  will  make  two  lines  make  more  money.  The  crosstown  cars 
contribute  to  the  gross  earnings  of  the  longitudinal  lines  and  the 
latter  to  the  former.  Many  passengers  take  our  crosstown  cars 
and  go  two  blocks  in  order  to  reach  a  longitudinal  line  in  prefer- 
ence to  taking  the  elevated  lines.  The  Third  Avenue  company's 
stock  was  sold  at  $50  a  share.  In  a  week's  time  the  value  of  the 
stock  doubled,  owing  to  people  learning  that  the  Third  Avenue 
had  become  the  property  of  the  Metropolitan  Street  Railway 
Company.  For  a  year  after  we  bought  the  Second  Avenue  it  did 
not  pay  expenses;  but  nevertheless  its  stock  doubled  in  value." 

"Can  you  tell  us  something  about  the  bonds  of  your  company?" 
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"No  bonds  of  the  Metropolitan  company,  I  believe,  have  sold 
at  less  than  par." 

"What  would  you  say  about  estimating  the  value  of  a  franchise 
by  its  gross  earnings?" 

"I  think,"  answered  Mr.  Vreeland,  "that  you  can  not  safely  or 
justly  eliminate  the  personal  element.  The  Third  Avenue  Com- 
pany was  wrecked  by  the  men  who  had  charge  of  it  from  its  or- 
ganization. Now,  under  the  care  of  the  Metropolitan,  its  ex- 
penses are  from  lo  per  cent  to  15  per  cent  less.  It  is  all  a  matter 
of  business  ability  and  ingenuity. 

"J.  P.  Morgan  &  Company  occupy  a  building  and  lot  at  the 
corner  of  Broad  and  Wall  Streets.  The  business  done  in  that 
house  amounts  to  many  millions  a  year.  The  volume  of  this 
business  depends  not  only  upon  the  location  of  this  site,  but  upon 
connections  which  it  has  established  throughout  the  world. 
Within  one  hundred  yards  of  the  corner  of  Broad  and  Wall  Streets 
may  be  another  lot  with  a  building  of  equal  size  and  desirability, 
but  the  business  done  by  the  banking  house  in  that  may  be  only 
one-tenth  of  the  amount  done  by  J.  P.  Morgan  &  Company.  We 
have  expended  large  sums  in  experiments  intended  to  lower  the 
cost  of  transporting  people^$8oo,ooo  on  compressed  air  alone." 

"And  you  still  have  hopes  of  its  paying?"  interrupted  Senator 
Hill. 

"Yes,"  answered  Mr.  Vreeland,  with  a  laugh. 
"Do  you  think  a  line  from  South  Ferry  to  Fifteenth  Street 
would  pay  expenses?"  asked  Mr.  Cowan. 
"I  do  not,"  answered  Mr.  Vreeland. 

"What  is  the  length  of  time  your  leases  of  other  railways  run?"- 

"About  999  years,"  answered  Mr.  Vreeland. 

"Do  you  think  of  abandoning  your  leases  and  returning  to  the 
past  chaotic  system?" 

"That  depends  upon  the  present  action,"  replied  Mr.  Vreeland. 

"You  do  not  mean  that,  Mr.  Vreeland,  do  you?"  said  Mr. 
Cowan,  in  a  surprised  way. 

"I  may  in  regard  to  certain  lines.  We  have  over  ninety  miles  of 
street  railways  operated  by  horse  power.  They  do  not  pay  ex- 
penses, and  it  would  cost  $150,000  a  mile  to  convert  them  into 
electrical  lines." 

"Can  you  not  convert  the  Fulton  Street  line,  for  instance,  into 
an  electrical  line?" 
"We  can  not." 

The  hearing  was  then  adjourned. 



The  Plans  for  the  Gjnsolidation  of  the  Everett-Moore 
Properties 


At  a  meeting  of  the  director;,  of  the  Detroit  United  Railways, 
held  three  weeks  ago,  H.  A.  Everett,  E.  W.  Moore  and  Ralph  A. 
Harmon  were  appointed  as  syndicate  managers  for  the  purpose  of 
formulating  plans  for  the  consolidation  into  one  company  of  the 
various  roads  recently  acquired  by  the  syndicate  in  Michigan,  also 
for  the  purpose  of  eventually  consolidating  all  the  Everett-Moore 
properties  under  one  controlling  head.  Last  week  the  syndicate 
managers  addressed  a  circular  to  the  stockholders  of  the  Detroit 
United  Railways,  announcing  that  the  majority  of  the  stockholders 
had  consented  to  the  terms  of  the  proposed  consolidation,  and  re- 
questing those  who  had  not  yet  done  so  to  forward  their  certifi- 
cates of  stock  to  the  Guaranty  Trust  Company,  of  New  York,  the 
headquarters  of  August  Belmont,  Walter  G.  Oakman  and  George 
W.  Young,  who  had  been  appointed  trustees  for  the  stock.  As  out- 
lined in  the  circular,  the  Michigan  corporation  will  have  $12,500,000 
capital  stock,  and  will  issue  bonds  to  the  amount  of  $50,000,000,  to 
be  divided  as  follows:  $17,767,000  to  retire  liens  on  property  of  the 
Detroit  United,  $17,500,000  to  provide  for  future  extensions  and  im- 
provements, $2,983,000  to  meet  the  obligations  of  the  Detroit  United 
and  for  other  corporate  purposes,  and  $13,750,000  to  go  for  the  pur- 
chase of  the  properties  of  the  Detroit  United.  The  Michigan  cor- 
poration will  assume  all  debts  of  the  Detroit  United,  and  the  stock- 
holders will  receive  $105  in  the  bonds  of  the  Michigan  company  for 
each  share  of  stock.  In  event  of  the  consummation  of  the  plan  for 
a  controlling  company,  each  stockholder  will  receive,  in  addition  to 
the  bonds  mentioned,  stock  or  securities,  or  both,  of  the  con- 
trolling corporation.  Stock  so  received  is  to  be  held  for  five  years 
by  voting  trustees.  In  case  the  holders  of  90  per  cent  of  the  stock 
approve  of  the  form  of  the  consolidation,  the  stock  of  the  Michigan 
corporation  will  be  delivered  to  the  controlling  company.  The 
roads  controlled  by  the  Everett-Moore  syndicate  and  the  roads  to 
be  controlled  by  the  controlling  organization  are  as  follows :  De- 
troit United  Railways  (including  Michigan  interurbans)  ;  Toledo 
Railways  &  Light  Company ;  Toledo,  Fremont  &  Norwalk ;  San- 
dusky, Norwalk  &  Southern  ;  Sandusky  &  Interurban ;  Lorain  & 
Cle\eland;  Cleveland  Electric  Railway;  Cleveland,  Painesville  & 


Eastern;  Cleveland  &  Eastern;  Cleveland  &  Chagrin  Falls;  Cha- 
grin Falls  &  Eastern;  Northern  Ohio  Traction  Company.  It  is 
stated  that  the  controlling  company  will  have  a  capital  stock  of 
$125,000,000. 

 ♦♦^  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  AUG.  27,  1901 

681,228.  Combined  Car  Replacer  and  Wheel- Shoe;  J.  Jones, 
Washington,  Ind.  App.  filed  April  20,  1901.  A  curved  shoe,  the 
convex  side  of  which  is  used  to  elevate  the  wheel  and  the  con- 
cave side  is  placed  against  the  rim  of  the  wheel  and  secured,  to 
act  as  a  skid  for  a  broken  wheel. 

681,262.  Railway  Track  Structure;  W.  E.  Prindle,  Johnstown, 
Pa.  App.  filed  Dec.  3,  1900.  The  crossing  plate  is  secured  by 
bolts  passing  through  buttonhole  openings,  so  as  to  be  readily 
removable. 

681,342.  Car  Truck;  E.  Peckham,  Kingston,  N.  Y.  App.  filed 
June  6,  1901.  Equalizer  bars  carry  equalizer  springs,  which  sup- 
port the  truck  frame,  and  a  set  of  auxiliary  springs  is  interposed 
between  the  ends  of  the  truck  frame  and  the  journal  boxes. 

681,350.  Street  Car  Fender;  C.  T.  Stoelting,  St.  Louis,  Mo. 
.\pp.  filed  May  6,  1901.  The  forward  end  of  the  fender  is  sup- 
ported on  trucks,  and  the  basket  is  made  of  springs,  so  shaped  as 
to  afford  an  easy  cushion. 

681,361.  Car  Fender;  J.  B.  Wood,  Cranston,  R.  I.  App.  filed 
Jan.  31,  1901.  By  means  of  a  crankshaft  the  fender  can  be  thrust 
forward  or  retracted  by  the  motorman  at  will. 


PATENT  NO.  6Sl,37l 


681,293.  Electric  System  for  Railways;  D.  S.  Bergin,  Chicago, 
111.  App.  filed  May  23,  1901.  One  conduit  is  located  within 
another;  the  sectional  conductors  are  located  in  the  outer  conduit 
and  connected  with  the  main  conductor  in  the  inner  conduit  by 
plungers  passing  through  the  roof  of  the  inner  conduit. 

681,371.  Signalling  Apparatus;  G.  E.  Painter,  Baltimore,  Md. 
App.  filed  Jan.  26,  1901.  An  apparatus  for  suburban  trolley  lines, 
whereby  patrons  can  set  a  signal  at  night  to  stop  a  car,  and  the 
trolley  automatically  restores  the  signal  to  its  normal  condition. 

681,410.  Electric  Traction  Road;  L.  Dion,  Boston,  Mass.  App. 
filed  Jan.  28,  1901.  A  closed  conduit  having  a  series  of  pockets 
projecting  toward  the  roadway  surface,  a  conductor  in  the  con- 
duit and  armature  members  projecting  from  the  conductor  into 
the  pockets  and  detachably  secured  to  the  conductor. 

681,453.  Controller  for  Electric  Railway  Motors;  F.  A.  Mer- 
rick and  E.  W.  Stull,  Johnstown,  Pa.  App.  filed  Sept.  28,  1900. 
The  power,  speed  and  braking  effort  of  four  or  more  motors  are 
controlled  by  a  single  drum. 

681,629.  Vehicle  Axle;  C.  A.  Dahlhaus,  Brazil,  Ind.  App. 
filed  Nov.  30,  1900.  The  axle  is  T-form  in  cross-section,  except 
the  spindles  at  the  ends,  for  the  wheels. 


September  14,  1901.] 
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UNITED  STATES  PATENTS  ISSUED  SEPT.  3,  1901 

681,784.  Car  Seat;  H.  S.  Hale,  Philadelphia,  Pa.  App.  filed 
June  23,  1899.  Hinged  arms  are  directly  pivoted  to  the  ends  o't 
the  seat;  brackets  are  connected  to  the  ends  of  the  seat-back,  and 
extend  forward  and  outward  to  a  hinged  joint  at  the  upper  free 
end  of  the  hinged  arms. 

681,796.  Track-Sanding  Device;  W.  H.  Kilbourn,  Greenfield, 
Mass.  App.  filed  Dec.  5,  1900.  A  hopper  having  a  sand  outlet 
and  a  feed-box  mounted  to  reciprocate  beneath  the  hopper,  and 
constructed  to  deliver  sand  from  both  of  its  ends. 

681,824.  Switch  Mechanism;  C.  F.  Gay,  Spokane,  Wash.  App. 
filed  Dec.  11,  1900.  A  projection  from  the  car  wedges  under  the 
point  of  the  switch  tongue  to  open  it. 

681,891.  Trolley  Arm  for  Electric  Cars;  J.  F.  Snow,  Paw- 
tucket,  R.  I.  App.  filed  Feb.  19,  1901.  The  wheel  is  carried  by 
lever  vertically  pivoted  on  the  upper  end  of  the  trolley  arm  and 
restrained  by  springs. 


PATENT  NO.  682,150 

681,906.  Traction  System  for  Use  with  Cable  Roads  in  Han- 
dling Coal;  J.  G.  Bezanson,  Somerville,  Mass.  App.  filed  May  4, 
1901.  The  invention  consists  in  merging  in  one  rail  the  adjacent 
rails  of  two  parallel  tracks,  so  that  a  single  rail  will  serve  the  pur- 
pose of  both  tracks,  thus  enabling  a  car  to  be  built  narrower 
than  if  a  double-track  system  of  ordinary  construction  were  used. 

681,933.  Trolley;  H.  Smith,  Watervliet,  N.  Y.  App.  filed 
Jan.  7,  1901.  The  wheel  is  mounted  in  swinging  axle  boxes,  so 
as  to  be  self-adjusting  to  bends  in  the  wire. 

682,032.  Switch  Turner;  E.  B.  Clark,  Pittsburgh,  Pa.  App. 
filed  Dec.  18,  1900.  The  switch  point  is  moved  by  the  rotation 
of  a  disc  set  horizontally  in  the  roadbed;  shoes  carried  by  the  car 
can  be  thrust  into  contact  with  the  disc  on  either  side  of  its  center 
to  cause  it  to  rotate  in  either  direction. 

682,056.  Contact  for  Underground  Trolleys;  J.  S.  Garzousi, 
New  York,  N.  Y.  App.  filed  July  10,  1901.  The  contact  com- 
prises a  frame  sliding  freely  on  a  plow,  and  having  contact  points 
at  its  ends  to  connect  with  the  main  and  return  wires  at  the  dif- 
ferent points  of  their  length. 

682,058.  Railway  Switch;  J.  W.  Gordon,  Marietta,  Ohio.  App. 
filed  April  10,  1901.  Details. 

682.149.  Aerial  Wire  Rope  Tramway;  J.  H.  Montgomery, 
Denver,  Col.  App.  filed  Dec.  20,  1900.  Details  of  the  disposition 
of  the  guide  sheaves  which  support  the  cable  on  the  line  of  poles. 

682.150.  Track  Sander;  C.  B.  Nichols,  Westpart,  Ohio.  App. 
filed  Jan.  25,  1901.  A  blast  of  air  is  directed  through  the  sand-box 
to  drive  the  sand  toward  the  outlet  passage. 

682.151.  Street  Railway  Switch;  F.  G.  Smith,  Bloomfield,  N.  J. 
App.  filed  Feb.  i,  1901.  A  lever  system  whereby  the  motions  are 
mainly  obtained  by  pulling  instead  of  pushing, 




PERSONAL  MENTION 


MR.  J.  T.  BURKE  has  retired  from  the  management  of  the 
San  Jose  &  Santa  Clara  Railroad,  of  San  Jose,  Cal. 

MR.  R.  H.  BEACH,  manager  of  the  railway  department  of 
the  General  Electric  Company,  returned  last  week  from  ;i  four- 
week  tour  in  Mexico. 

MR.  IRA  A.  McCORMACK,  general  manager  of  the  Cleveland 
Electric  Railway  Company,  has  returned  to  Cleveland  after  an 
extended  pleasure  trip  to  the  East. 

MR.  WILLIAM  B.  TAYLOR  has  resigned  as  general  man- 
ager of  the  Colonial  City  Traction  Company,  of  Kingston,  N.  Y., 
and  has  accepted  a  position  with  the  North  Jersey  Street  Railway 
Company. 

MR.  ELMER  P.  MORRIS,  of  the  Morris  Electric  Company, 
New  York,  has  been  enjoying  a  short  trip  to  Cuba,  where  he  was 
the  guest  of  General  Manager  Greenwood,  of  the  Havana  Electric 
Railway  Company. 


MR.  E.  W.  MOORE,  of  the  Everett-Moore  syndicate,  left 
Cleveland,  Sept.  4,  for  New  York,  where  he  has  several  business 
engagements.  After  transacting  his  business  in  New  York,  Mr. 
Moore  will  start  on  an  extended  pleasure  trip. 

MR.  E.  H.  LONGACRE,  for  a  number  of  years  superintendent 
of  the  electric  lighting  department  of  the  Northern  Ohio  Traction 
Company  at  Akron,  has  resigned  to  accept  a  position  with  the 
Cleveland  Construction  Company,  of  Cleveland.  Mr.  Longacre 
will  have  his  headquarters  at  St.  Marys,  Ohio,  on  the  Western 
Ohio  Railway,  which  is  being  built  by  the  Cleveland  Construction 
Company. 

MESSRS.  THOMAS  MOODEY  AND  JOHN  HAHN,  of  the 
contracting  firm  of  Hahn  Brothers,  of  Canton,  Ohio,  who  are  do- 
ing construction  work  on  the  Canton  &  Akron  Electric  Railway, 
were  seriously  injured  a  few  days  ago  by  the  collapse  of  a  tem- 
porary arch  on  a  bridge  which  they  were  superintending.  They 
were  buried  beneath  timbers,  and  each  sustained  several  broken 
ribs. 

MR.  GEORGE  BULLOCK,  president  of  the  Bullock  Electric 
Company,  of  Cincinnati,  Ohio,  who  has  been  in  England  for  the 
last  two  months,  in  connection  with  a  proposition  to  build  a  plant 
on  the  other  side  for  the  purpose  of  manufacturing  Bullock  ap- 
paratus for  the  British  and  other  European  markets,  returned 
last  week  to  the  United  States.  While  nothing  exactly  definite 
has  been  decided  upon,  it  may  be  said  that  negotiations  are  pro- 
gressing satisfactorily  for  the  establishment  of  works  in  the  United 
Kingdom. 

MR.  A.  J.  NELLES  has  resigned  as  secretary,  manager  and 
purchasing  agent  of  the  Hamilton,  Grimsby  &  Beamisville  Rail- 
way Company,  of  Hamilton,  Ont.  Mr.  Nelles  has  been  con- 
nected with  the  company  for  six  years,  and  previous  to  his  con- 
nection with  the  company  he  was  located  at  Brantford,  being  the 
local  manager  of  the  Toronto,  Hamilton  &  Brantford  Railroad. 
Before  becoming  connected  with  the  latter  company  Mr.  Nelles 
was  connected  with  the  Grand  Trunk  line.  Mr.  Nelles  has  be- 
come identified  with  a  syndicate  that  proposes  to  build  a  new, 
railway,  but  further  than  this  no  announcement  of  his  plans  for 
the  future  have  been  made. 

MR.  W.  S.  BARSTOW,  who  has  been  connected  with  the 
Edison  Electric  Illuminating  Company,  of  Brooklyn,  and  its  suc- 
cessor, the  Kings  County  Gas,  Electric  Light  &  Power  Company, 
from  1889  to  1901,  has  opened  an  office  as  consulting  engineer  at 
II  Broadway.  Mr.  Barstow  has  long  been  prominent  in  the  elec- 
tric lighting  field,  and  recently  he  has  attracted  the  attention  of 
street  railway  men  through  the  able  manner  in  which  he  arranged 

for  the  supply  of  extra  cur- 
rent to  the  lines  of  the 
Brooklyn  Rapid  Transit 
Company,  from  the  high- 
tension  generating  stations 
under  his  supervision.  He 
expects  to  devote  a  consider- 
able portion  of  his  time  to 
the  development  of  street 
railway  undertakings,  and 
has  already  been  retained  by 
Spencer,  Trask  &  Company 
as  consulting  engineer  for  all 
of  their  numerous  electrical 
properties,  both  railway  and 
lighting.  Mr.  Barstow  grad- 
uated in  1887  from  Columbia 
University,  and  after  two 
years'  work  in  the  Edison 
Machine  Works  at  Schenec- 
tady, he  joined  the  Brooklyn 
company.  His  intimate  con- 
connection  with  the  financial 
and  technical  difficulties  encountered  by  public  electrical  enter- 
prises gives  his  opinion  upon  these  matters  great  weight.  He  is 
remarkably  well  fitted  to  completely  examine  and  report  on  plants 
already  constructed,  or  new  properties,  and  is  capable  of  reor- 
ganizing and  placing  on  a  paying  basis  old  ones.  Mr.  Barstow 
already  has  many  friends  in  the  street  railway  field,  and  he  enters 
into  his  new  work  with  the  backing  of  some  of  the  ablest  financiers 
of  the  country.  It  might  be  added  that  Mr.  Barstow  has  been  the 
efficient  and  successful  chairman  of  the  committee  on  papers  and 
meetings  of  the  American  Institute  of  Electrical  Engineers  for 
some  time  past.  He  has  also  been  prominent  for  many  years  in 
the  affairs  of  the  Association  of  Edison  Illuminating  Companies. 


W.  S.  BARSTOW 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Sept.  12,  1901. 

The  past  fortnight  in  the  money  market  has  witnessed  the  ex- 
pected decHne  in  the  surplus  reserve  of  the  local  banks,  and  it  has 
also  witnessed  the  progress  of  the  various  relieving  agencies,  some 
of  which  were  expected  and  others  which  were  not.  When  the 
fearful  news  was  received  from  Buffalo  after  the  close  of  business 
on  Friday  afternoon  it  became  evident  that  extraordinary  meas- 
ures would  have  to  be  adopted  to  avoid  not  only  a  speculators' 
panic,  but  a  serious  strain  upon  the  whole  credit  system.  The 
Clearing  House  committee  met  the  emergency  promptly  and 
effectively  by  placing  the  sum  of  $25,000,000  at  the  disposal  of  the 
market,  to  be  loaned  to  all  responsible  borrowers.  As  it  hap- 
pened there  was  no  demand  for  these  emergency  credits,  because 
the  over-Sunday  loans  had  all  been  provided  for  on  Friday  and 
because  confidence  had  returned  by  the  time  business  was  re- 
sumed on  Monday.  But  the  bank  officials,  as  soon  as  the  worst 
was  over,  set  about  at  once  to  find  means  for  more  permanently 
improving  the  situation,  which  was  greatly  embarrassed  by  the 
heavy  shrinkage  of  the  reserve  appearing  in  Saturday's  statement. 
The  Treasury  was  the  most  logical  quarter  to  appeal  to,  because  it 
is  the  altogether  unnatural  state  of  the  public  revenue  which  has 
been  one  of  the  principal  sources  of  drain  upon  the  banks.  In 
response  to  the  formal  request  of  the  chairman  of  the  Clearing 
House  committee,  Secretary  Gage  has  authorized  the  purchase  of 
$20,000,000  government  bonds  other  than  the  2  per  cents,  the 
terms  for  whose  redemption  were  already  before  the  public.  He 
has  also  authorized  an  increase  of  $5,000,000  in  the  government 
deposits  with  the  banks,  which,  presumably,  will  be  made  imme- 
diately. These  measures  will  no  doubt  meet  all  present  exigencies 
of  the  market,  while  they  are  further  reassuring  as  indicating  the 
intention  of  the  Treasury  to  do  all  in  its  power  to  minimize  the 
disturbing  effects  of  the  redundant  federal  revenue.  Meanwhile 
the  other  ameliorating  influences  in  the  situation,  which  were  an- 
ticipated a  fortnight  ago,  have  begun  to  show  themselves  more 
definitely.  Sterling  exchange  has  fallen  sharply,  until  it  has  come 
within  a  fraction  of  the  gold-import  point,  and  the  beginning  of 
imports  is  probable  before  the  end  of  another  fortnight.  Liquida- 
tion of  loans  and  contingent  liabilities  has  also  continued,  the 
movement  being  accelerated  by  the  recent  break  in  stocks.  Con- 
sequently, while  the  crop-moving  demands  from  the  West  and 
South  are  heavy,  and  will  keep  so  for  another  two  month?,  the 
outlook  in  the  money  market  is  distinctly  brighter  than  it  vvas  a 
fortnight  ago,  and  the  fears  of  a  serious  stringency  are  corre- 
spondingly diminished. 

Rates  on  all  classes  of  loans  have  undergone  a  substantial  rise. 
Call  money  during  the  last  week  has  gone  freely  at  5,  and  even  6, 
per  cent,  while  time  money  is  quoted  rather  stiffiy  at  5  per  cent 
for  all  dates. 

The  Stock  flarket 

The  general  stock  market,  after  passing  through  a  violent  con- 
vulsion when  the  death  of  the  President  was  feared,  has  enjoyed 
a  recovery  almost  commensurate  with  the  previous  decline.  This 
improvement  has  been  logical  in  so  far  as  the  President  is  now 
pronounced  to  be  out  of  danger,  and,  furthermore,  since  money 
conditions,  which  were  a  source  of  great  uneasiness,  have  taken  a 
decided  turn  for  the  better.  Nevertheless,  the  manner  in  which 
the  market  withstood  last  Saturday's  shock  and  the  rapidity  with 
which  the  losses  were  repaired,  has  been  a  revelation  to  the  greater 
part  of  Wall  Street.  This  exhibition  of  recuperative  power  would 
not  have  been  possible  had  not  stocks  been  held,  to  an  unusually 
large  extent,  by  the  larger  financial  interests.  Even  those  who 
take  a  pessimistic  view  of  the  future,  and  look  upon  the  present 
level  of  prices  as  too  higli.  are  willing  to  admit  the  force  of  this 
observation.  Under  the  existing  technical  conditions,  the  argu- 
ment for  the  decline  depends  wholly  upon  the  assumption  that 
the  syndicates  and  financial  magnates  have  taken  on  a  larger  load 
than  they  cared  to,  in  order  to  support  the  market,  and  that  they 
will  have  enough  stocks  to  sell  around  the  prevailing  prices  to 
prevent  any  material  rise.  This  theory  also  takes  account  of  the 
fact  that  there  is  no  public  interest  in  the  speculation,  and  it  pre- 
sumes that  investors  consider  the  current  level  too  high  for  their 
operations.  On  the  other  hand,  the  line  of  optimistic  reasoning 
is  that  the  larger  interests  who  own  such  a  large  part  of  the  sup- 
ply of  stocks  are  at  least  prepared  to  hold  them  until  outside  con- 
ditions are  propitious  to  disposing  of  them  to  better  advantage. 
Practically  all  the  recent  developments  have  been  favorable  to 


this  side  of  speculative  opinion.  The  steel  strike  is  on  its  last 
legs,  railroad  earnings  and  the  general  volume  of  trade  continue 
at  a  maximum,  and  finally,  as  we  have  already  seen,  there  is  good 
warrant  for  an  easier  feeling  with  regard  to  the  money  outlook. 
But  whichever  of  these  conflicting  views  may  ultimately  gain  the 
upper  hand,  it  is  reasonably  certain  that  for  the  present  they  will 
strike  a  pretty  even  balance,  keeping  the  movement  of  the  market 
irregular  and  confined  within  narrow  limits. 

The  local  traction  stocks,  following  the  course  of  the  general 
market,  have  fallen  off  decidedly  during  the  last  two  weeks.  The 
unfavorable  report  of  Brooklyn  Rapid  Transit  for  July  has  aroused 
an  unfavorable  sentiment  toward  the  stock,  especially  as  it  follows 
the  already  disappointing  proof  that  little  progress  has  been  made 
in  the  much-talked-of  reduction  of  the  company's  operating  ratio. 
Our  information  is  that  local  politicians  who,  some  time  ago,  ac- 
quired large  holdings  of  Rapid  Transit,  have  been  the  most  prom- 
inent sellers  in  the  recent  market.  The  same  clique  are  consid- 
erable owners  of  Manhattan,  and  it  is  suggested  that  their  sales 
of  Brooklyn  were  made  to  strengthen  their  position  in  the  Ele- 
vated company.  At  all  events,  Manhattan  appears  to  be  very 
closely  held,  and  has  withstood  the  recent  decline  better  than 
the  other  tractions.  Considerable  attention  was  paid  in  the  market 
for  Metropolitan  stock  to  the  statements  of  President  Vreeland 
at  the  recent  franchise  tax  hearing.  In  referring  to  the  increased 
profits  under  electrical  equipment,  he  said  that,  in  the  case  of  the 
Madison  Avenue  line,  the  gross  receipts  under  the  horse  car 
service  were  $760,000  and  the  operating  expenses  were  70  per 
cent;  while  with  electric  cars  the  annual  revenue  has  risen  to 
$2,000,000  and  the  operating  ratio  has  fallen  to  35  per  cent.  Mr. 
Vreeland  further  said  that  $100,000  a  year  was  saved  by  abolishing 
the  former  staff  of  the  Third  Avenue  Company.  Twin  City  Rapid 
Transit  has  continued  its  remarkable  advance,  reaching  a  point 
very  much  above  any  previous  record.  The  reason  for  the  move- 
ment apparently  lies  in  the  extensive  plans  which  the  company 
has  under  way  to  supply  power  for  the  street  lighting  of  St.  Paul 
and  Minneapolis.  This  power  will  be  developed  at  a  new  plant 
on  the  Mississippi  River,  and  it  is  said  that  the  cost  will  be  less 
than  that  on  any  electric  street  railway,  or  in  any  electric  lighting 
company,  in  the  country. 

The  Curb  Market 

As  usual,  there  is  very  little  to  note  in  the  way  of  actual  deal- 
ings in  the  curb  tractions,  but  a  number  of  important  changes 
have  occurred  in  prices.  Two  hundred  shares  of  United  Railways 
of  St.  Louis  preferred  sold  on  Sept.  6  at  81^8  and  82,  and  500  sold 
yesterday  at  82.  This  is  the  highest  figure  reached  during  the 
present  year,  and  it  reflects  a  growing  confidence  in  the  invest- 
ment merits  of  the  company's  securities.  The  bid  price  on  Syra- 
cuse Transit  preferred  was  raised  to  62  last  Friday,  and  since  then 
to  63,  but  no  offerings  have  been  attracted.  In  anticipation  of  the 
purchase,  formally  announced  yesterday,  by  a  Philadelphia  syndi- 
cate of  the  New  Orleans  traction  properties,  the  stock  of  the  New 
Orleans  City  Company  has  gone  up  from  27  to  33.  The  purchase 
price  is  said  to  be  35.  Rochester  Passenger  was  bid  up  fiom 
26  to  30  during  the  past  week.  On  the  other  hand,  Columbus 
common  is  weaker  around  45,  and  Indianapolis  Street  Railway 
has  declined  sharply  from  47  to  45. 

Philadelphia 

The  much-talked  of  consolidation  deal  between  the  Philadelphia 
Company  and  the  Consolidated,  of  Pittsburgh,  has  at  length  been 
consummated.  The  transaction  involves  over  $30,000,000,  and  when 
finally  carried  out  it  will  give  the  Philadelphia  Company  control  of 
practically  the  whole  traction  system  of  Pittsburgh  and  Allegheny. 
It  is  figured  out  that  holders  of  Pittsburgh  Consolidated  common 
will  receive  an  equivalent  of  $25  a  share  under  the  merger.  In  this 
expectation  the  stock  has  been  fairly  active  in  the  market,  and 
strong  around  23^,  while  the  preferred  has  gone  up  to  62  in  sym- 
pathy. The  elaborate  story  which  was  circulated  a  week  ago  about 
a  $100,000,000  combination,  to  include  the  Union  Traction,  of  Phila- 
delphia ;  the  newly  chartered  traction  companies  of  that  city ;  the 
Philadelphia  Electric,  Electric  Company  of  America,  and  the  Ameri- 
can Railways  has  been  emphatically  denied.  It  served  the  purpose, 
however,  in  combination  with  strong  speculative  operations,  to  put 
the  price  of  Union  Traction  shares  up  to  31,  the  highest  they  have 
touched  since  the  break  following  the  new  rapid  transit  franchise 
grants  of  three  months  ago.  A  reaction  to  28^  has  occurred  during 
the  past  week,  partly  on  the  recognized  falsity  of  the  various  "bull" 
rumors  affecting  the  property,  and  partly  on  the  weakness  in  the 
general  market.  Philadelphia  Traction,  after  selling  up  to  98,  has 
fallen  off  to  975^,  on  small  dealings.   On  scattered  and  unimportant 
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transactions  American  Railways  is  down  to  40,  against  42  two  weeks 
ago.  No  dealings  were  recorded  in  Indianapolis  street  railway 
stock,  but  the  4  per  cent  bonds  have  sold  in  small  lots  at  83  and 
83J/2.  Sales  of  $10,000  Consolidated  of  New  Jersey  5s  were  re- 
ported last  Thursday  at  logYz,  and  $2,000  more  at  the  same  price 
last  Monday. 
Chicago 

The  traction  issues  of  Chicago  show  irregular  changes  in  prices, 
as  compared  with  a  fortnight  ago.  A  reaction  in  Union  Traction 
common  and  preferred  has  followed  the  absence  of  confirmation  of 
the  rumor  that  new  interests  are  seeking  to  get  control  of  the  road. 
City  Railway,  after  selling  around  210  two  weeks  ago,  is  back  now 
to  208.  The  declaration  of  a  quarterly  dividend  of  per  cent,  or 
at  the  rate  of  9  per  cent  per  annum,  was  considered  favorable,  as  it 
had  been  feared  that  after  the  recent  increase  in  the  capital  issue 
the  cut  in  the  dividend  would  be  greater.  According  to  the  best 
information  the  company  is  now  earning  about  10  per  cent  on  the 
total  issue  of  $18,000,000.  South  Side  Elevated  has  been  firmer,  on 
the  increase  in  the  dividend  rate.  Interest  in  the  elevated  situation 
centers  particularly  in  the  efforts  of  the  -Metropolitan  and  the 
Northwestern  to  reach  out  for  new  business  in  the  suburbs.  The 
Douglas  Park  extension  of  the  Metropolitan  will  be  completed  early 
next  year,  and  it  will  secure  a  good  deal  of  the  business  which  now 
goes  over  the  Burlington  &  Quincy  Railroad.  The  Northwestern 
will  either  buy  outright  or  lease  the  Evanston  branch  of  the  St. 
Paul  road,  or  else  secure  the  use  of  its  present  right  of  way.  This 
will  give  the  Northwestern  a  good  share  of  the  heavy  Evanston 
traffic,  which  will  probably  be  increased  by  the  diversion  of  a  part 
of  the  travel  now  going  over  the  Chicago  &  Northwestern  Railroad. 
Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  I,  1900: 

Jan.  1,  1900  1901 
To  Date  Closing  Bid 

High      Low      Aug.  27  Sept.  11 

American  Railways  Co   48%         27  40  40y2 

Boston  Elevated    192  b95  178  167 

Brooklyn  R.  T   88%         47y8         7514  67% 

Chicago  City   1285  200  2091/2  207 

Chicago  Union  Tr.  (common)   ..  17%  17 

Chicago  Union  Tr.  (preferred)   ..  60  08 

Columbus  (common)    48  20  47  45 

Columbus  (preferred)    103  80  102  102 

Consolidated  Traction  of  N.  J   691/2         57  66  66 

Consolidated  Traction  of  N.  J.  5s   110  ..  W&%  109% 

Consolidated  Trac.  of  Pittsburgh  (common).    30%         20%         23%  231/2 

Indianapolis  Street  Railway   48%         15  46  45 

Lake  Street  Elevated    16%  61/2         13  12% 

Manhattan  Ry  131%         84  119%  116% 

Massachusetts  Elec.  Cos.  (common)   43%         15  38%  38% 

Massachusetts  Elec.  Cos.  (preferred)   96  70  93  a94 

Metropolitan  Elevated,  Chicago  (common)..    371/4         24I/2         36  37 

Metropolitan  Elevated,  Chicago    981/.         70  91  93 

Metropolitan  Street    182  143%        167%  164 

Nassau  Electric  4s    971/2         . .  971/2  971/2 

New  Orleans  (common)    331/2         18%         30  33 

New  Orleans  (preferred)   108  90  101  107 

North  American   *106  *74  101%  93 

North  Jersey    36  21  22y2  22y2 

Northwestern  Elevated,  Chicago  (common).    52  ..  38  41 

Northwestern  Elevated,  Chicago  (preferred).    97i/4  ..  85  88 

Rochester    .3II/2         12  26  30 

St.  Louis  Transit  Co.  (common)   35  I61/2         27%  26 

South  Side  Elevated  (Chicago)   119  93  108  110 

Syracuse  (common)    b23  10%         23  23 

Syracuse  (preferred)    b65  25  62  63 

Third  Ave   1351/8         45%        122  120 

Twin  City,  Minneapolis  (common)    105%         581/2        100%  102 

United  Railways,  St.  Louis  (preferred)   82  ..  801/2  80 

United  Railways,  St.  Louis,  4s   9I1/2         ..  89  89 

Union  Traction  (Philadelphia)   401/8         24%         30  29 

United  Traction  (Providence)   110  107  109  109 

a  Asked.  b  Bid.  *  Quotation  of  new  stock.  t  High  quotation  previous 
to  the  issue  of  new  stock. 

iron  and  Steel 

With  the  indications  that  the  cause  of  the  striking  steel  workers 
is  steadily  weakening,  confidence  is  growing  in  the  iron  market, 
especially  with  regard  to  providing  for  future  requirements.  The 
leading  authorities  report  the  beginnings  of  a  demand  to  meet  con- 
sumptive wants,  both  for  the  remainder  of  this  year  and  for  the 
first  six  months  of  1902,  and  they  expect  that  this  buying  move- 
ment will  increase  from  now  on.  A  good  part  of  the  orders  not 
executed  on  accoimt  of  the  strike  are  still  being  held  on  the  books, 
and  when  the  mills  resume  they  will  be  rushed  to  their  utmost 
capacity  to  do  this  postponed  business.  Meanwhile  current  con- 
sumption continues  heavy  in  all  lines.  In  steel  rails  the  manufac- 
turers will  probably,  owing  to  the  pressure  of  work,  have  to  carry 


over  into  next  year  many  orders  which  were  promised  for  fulfil- 
ment before  the  end  of  December. 

Quotations  are  $15.75  for  Bessemer  pig,  $25  for  steel  billets  and 
$28  for  steel  rails. 
Metals 

Quotations  are  as  follows:  Copper,  i6^(gi6^;  tin,  25^;  lead, 
4^8;  spelter,  4.05. 



MOBILE,  ALA.— The  consolidation  of  the  Mobile  Light  &  Railroad  Com- 
pany and  Mobile  Street  Railroad  has  been  perfected,  so  it  is  said.  The  con- 
solidation does  not  include  the  Mobile  Gas  Light  &  Coke  Company  and  the 
Electric  Lighting  Company,  of  Mobile,  as  it  was  announced  some  time  ago 
that  it  would. 

WASHINGTON,  D.  C. — A  suit  in  equity  has  been  filed  in  the  Supreme 
Court  of  the  District  of  Columbia  by  certain  minority  stockholders  of  the 
City  &  Suburban  Railway,  asking  that  a  receiver  be  appointed  for  that  road. 
The  information  sets  forth  that  the  road  is  insolvent  and  is  being  operated  at 
a  loss. 

CHICAGO,  ILL.— The  directors  of  the  South  Side  Elevated  Railroad  have 
declared  a  quarterly  dividend  of  1  per  cent  on  the  stock,  thus  putting  it  on 
a  4  per  cent  basis.  This  carries  out  the  promise  made  at  the  last  annual 
meeting  of  stockholders  that  the  rate  would  be  increased  some  time  during 
the  year.    The  dividend  is  payable  Oct.  1. 

CHICAGO,  ILL. — Articles  have  been  filed  at  Springfield  increasing  the 
capital  stock  of  the  Northwestern  Elevated  Railroad  from  $10,000,000  to 
$25,000,000.  The  increase  is  made  ia  connection  with  the  purchase  of  the 
Union  Elevated. 

CHICAGO,  ILL. — The  first  refunding  mortgage  of  the  Northwestern  Ele- 
vated Railroad  Company  for  $25,000,000  to  the  Illinois  Trust  &  Savings  Bank, 
as  trustee,  has  been  filed  for  record.  The  mortgage  will  secure  an  issue  of 
4  per  cent  convertible  gold  bonds,  payable  Sept.  1,  19ll. 

CHICAGO,  ILL. — The  directors  of  the  Chicago  City  Railway  Company 
have  declared  a  dividend  of  2%  per  cent  on  the  increased  stock,  payable  on 
Sept.  30.  While  this  is  at  the  rate  of  9  per  cent  a  year,  it  is  understood  that 
no  decision  has  been  reached  as  to  the  permanent  rate  of  dividend  on  the 
stock.  At  the  9  per  cent  rate  the  company's  dividend  requirements  are 
$1,620,000,  or  precisely  what  they  were  when  12  per  cent  was  paid  on  the  old 
stock.  When  on  July  1  the  stock  was  increased  from  $13,500,000  to  $18,000,000 
the  proceeds  of  the  new  issue  were  used  to  retire  $4,610,500  of  iYz  per  cent 
bonds  which  matured  on  that  date.  The  company  has  this  saving  of  interest, 
and  can  easily  pay  10  per  cent  on  its  stock  unless  it  has  decided  to  accumu- 
late a  large  cash  surplus. 

NEW  ORLEANS,  LA.— The  trustees'  pool  of  the  New  Orleans  City  Rail- 
way stockholders  have  asked  for  an  extension  for  ninety  days.  E.  C.  Jones 
&  Company,  it  is  understood,  have  offered  to  buy  the  stock  subject  to  ex- 
amination. 

STOUGHTON,  MASS.— William  Odlin,  of  Andover,  has  been  appointed 
receiver  of  the  Stoughton  &  Randolph  Street  Railway  Company  by  Judge 
Colt  in  the  United  States  Circuit  Court.  The  company,  which  was  organized 
in  1898,  operates  a  line  between  Randolph  and  Stoughton.  The  indebtedness 
amounts  to  $150,000. 

DETROIT,  MICH.— It  is  stated  that  the  Everett-Moore  syndicate  is 
negotiating  for  the  purchase  of  the  Sandwich,  Windsor  &  Amherstburg  Elec- 
tric Railway,  which  runs  along  the  Canadian  side  of  the  Detroit  River  for  15 
miles,  and  is  valued  at  between  $350,000  and  $400,000. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  has 
declared  the  regular  quarterly  dividend  of  1%  per  cent  on  the  preferred  stock, 
payable  on  Oct.  1. 

NEW  YORK,  N.  Y. — The  Third  Avenue  Railroad  Company  reports  earn- 
ings as  follows: 

Quarter  ending  June  30  1901  1900 

Gross  receipts    $603,382  $584,086 

Operating  expenses    163,373  341,856 

Earnings  from  operation    $440,009  $242,230 

Receipts  from  other  sources    377,392  2,548 

tJross  income  .•   $817,401  $244,778 

Interest  and  taxes    440,822  333,149 

Net  earnings                                                                       $.376,579  Def.  $88,371 

Year  ended  June  30 

Gross  receipts   $2,242,635  $2,123,834 

( )perating  expenses                                                             1,095,560  1.315,444 

Earnings  from  operation   $1,147,075  $808,390 

Receipts  from  other  sources    413,090  31,626 

Gross  income   $1,560,165  $840,016 

Interest  and  taxes    1,763,294  712,325 

Deficit    $203,129  Sur.  $127,691 

The  general  balance  sheet  as  of  June  30  shows  as  follows:  Assets — Cost  of 
road  and  equipment,  $24,958,096;  stocks  and  bonds,  $10,455,290;  new  construc- 
tion on  lines,  to  be  distributed,  $5,527,228;  supplies  on  hand,  $99,250;  open  ac- 
counts (due  by  companies,  etc.),  $10,369,415;  cash  on  hand,  $783,332;  Metro- 
politan Street  Railway,  lessee.  Third  Avenue  Railroad  Company,  lessor,  con- 
struction account,  $7,116,167;  open  accounts,  $234,423;  profit  and  loss  (de- 
ficiency), $650,854;  total,  $57,194,054.  Liabilities— Capital  stock,  $15,995,800; 
funded  debt,  $40,000,000;  interest  on  funded  debt,  accrued,  $825,000;  open  ac- 
counts, $373,254;  total,  $57,194,054. 
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WATERFORD,  N.  Y.— A  special  meeting  of  the  stockholders  of  the 
Hudson  Valley  Railway  Company  will  be  held  Sept.  14  for  the  purpose  of 
voting  on  a  proposal  to  increase  the  capital  stock  of  the  company  from 
$2,600,000  to  $3,000,000. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

July  1901  1900 

Gross  receipts   $1,203,761  $1,145,188 

Operating  expenses,  including  taxes   758,495  670,648 

Net  earnings    $445,266  $474,540 

CLEVELAND,  OHIO.— An  important  step  was  taken  on  Aug.  29  in  the 
amalgamation  of  the  Everett-Moore  properties  into  the  Lake  Shore  Electric 
Railway.  The  directors  of  the  Lorain  &  Cleveland,  Sandusky  &  Interurban, 
Sandusky,  Norwalk  &  Southern  and  the  Toledo,  Fremont  &  Norwalk  com- 
panies met  on  that  date  and  unanimously  voted  to  consolidate.  Formal 
notices  to  the  stockholders  to  meet  Sept.  19  to  vote  on  the  proposition  were 
authorized,  and  temporary  officers  of  the  consolidated  company  were  elected 
as  follows:  Barney  Mahler,  president;  J.  B.  Hanna  and  W.  H.  Price,  vice- 
presidents;  F.  W.  Coen,  secretary;  C.  H.  Stewart,  treasurer;  B.  Mahler,  J.  R. 
Hanna,  H.  A.  Everett,  E.  W.  Moore,  C.  H.  Stewart,  J.  B.  Hoge,  W.  H. 
Gawne,  H.  W.  Price  and  J.  H.  Harding,  directors.  The  consolidation  will 
give  a  total  mileage  oi  about  159  miles.  The  total  capitalization  of  the  company 
will  be  $6,000,000,  of  which  $1,500,000  will  be  preferred  stock  and  $4,500,000  com- 
mon. This  will  be  apportioned  among  the  several  companies  as  follows:  Lorain 
&  Cleveland,  $1,000,000,  5  per  cent  preferred  stock  and  $1,000,000  common; 
Sandusky  &  Interurban,  $350,000  preferred  and  $1,000,01)0  common;  Sandusky, 
Norwalk  &  Southern,  $70,000  preferred  and  $200,000  common;  Toledo,  Fre- 
mont &  Norwalk,  $2,000,000  common  stock.  The  balance  will  remain  in  the 
treasury  for  the  present. 

TOLEDO,  OHIO.— The  stockholders  of  the  Toledo,  Columbus,  Springfield 
&  Cincinnati  Railway  Company  have  voted  to  increase  the  capital  stock  of 
the  company  from  $100,000  to  $5,000,000,  and  also  authorized  an  issue  ol 
$2,500,000  worth  of  bonds.  An  engineer  has  started  on  the  Toledo  end  out  of 
Lima  and  a  number  of  right-of-way  men  are  now  at  work.  C.  H.  Wells,  of 
Milwaukee,  has  the  contract  for  a  construction  of  part  of  the  road.  The 
stockholders  of  the  Lima,  Lewiston  &  Bellefontaine  Railroad  have  confirmed 
the  sale  of  the  road  to  the  Toledo,  Columbus,  Springfield  &  Cincinnati  Rail- 
road. 

CLEVELAND,  OHIO.— The  receipts  of  the  Cleveland,  Elyria  &  Western 
Railway  for  the  month  of  August  were  $27,250,000,  as  compared  with  $17,750 
for  the  same  month  in  1900.  Nine  miles  of  road  have  been  placed  in  operation 
since  that  time.  The  receipts  for  the  last  week  in  August  were  $5,958.52,  com- 
pared with  $4,159.23  for  the  same  week  last  year. 

CLEVELAND,  OHIO. — Below  is  given  a  comparative  statement  of  the 
earnings  of  the  properties  of  the  Everett-Moore  syndicate: 

August                                                                              1901  1900 

Cleveland  Electric  Railway    $205,813  $181,009 

Detroit  United  Railways                                                    281,849  256,081 

Rapid  Railway  system                                                             41,221  37,879 

Northern  Ohio  Traction  Company                                        56,451  48,608 

Cleveland,  Painesville  &  Eastern                                          19,409  16,838 

Toledo  Railway  &  Light  Company                                         94,848  85,459 

PHILADELPHIA,  PA.— Reports  of  deals  involving  the  Widener-Elkins- 
Dolan  interests  in  Philadelphia,  Pittsburgh  and  Wilmington  crystallized  Sept. 
5  in  the  semi-official  announcement  that  a  satisfactory  offer  had  been  re- 
ceived for  the  electric  railways  of  Pittsburgh  controlled  by  the  Philadelphia 
syndicate;  that  the  United  Gas  Improvement  Company  had  practically 
secured  the  valuable  plant  and  franchise  of  the  Wilmington  Coal  Gas  Com- 
pany, and  that  the  Union  Traction  Company  would  not  figure  in  the 
rumored  consolidation  of  the  Philadelphia  Electric,  Kensington  Electric  and 
American  Railways  companies  and  the  Electric  Company  of  America,  under 
the  name  of  the  Pennsylvania  Light,  Power  &  Transit  Company.  That  the 
Union  Traction  Company  will  not  be  merged  into  the  projected  light,  power 
and  transit  company  seems  certain.  Vice-President  George  D.  Widener  made 
the  following  statement:  "The  affairs  of  the  Union  Traction  Company  are 
in  excellent  shape,  financially  and  physically.  Local  political  conditions  can 
not  affect  the  property  or  restrict  its  earning  capacity.  The  company  will  not 
be  leased,  sold,  reorganized  or  merged.  We  can  not  prevent  persons  from 
submitting  all  sorts  of  propositions  any  more  than  we  can  prevent  the  publi- 
cation of  the  many  absurd  articles  that  have  been  printed  concerning  the 
property.  No  person  actively  identified  with  the  management  of  the  Union 
Traction  Company  is  in  any  way  identified  with  the  proposed  Pennsylvania 
Light,  Power  &  Transit  Company,  of  which  concern  I  know  absolutely 
nothing." 

DOYLESTOWN,  PA.— The  stockholders  of  the  Ouakertown  Traction  Com- 
pany have  authorized  an  increase  of  from  $150,000  to  $300,000  in  the  capital 
stock  of  the  company,  and  of  a  like  amount  in  the  bonds  of  the  company. 
Wjthin  a  few  days  the  transfer  of  a  majority  of  the  stock  will  be  made  to  the 
people  interested  in  the  Philadelphia  &  Lehigh  Valley  Traction  Company, 
providing  for  a  link  in  the  latter's  route  from  Chestnut  Hill  to  Allentown.  A. 
new  company  will  be  chartered  to  build  a  line  from  Perkasie  to  Doylestown, 
the  incorporators  including  C.  Taylor  Leland  and  William  H.  Shelmerdine,  of 
Philadelphia;  William  H.  Sponsler,  Pittsburgh;  Edward  Sponsler,  of  Har- 
risburg;  Samuel  H.  Kramer,  of  Perkasie. 

QUAKERTOWN,  PA.— The  stockholders  of  the  Quakertown  Traction 
Company  have  authorized  an  increase  in  the  capital  stock  of  the  company 
from  $150,000  to  $300,000,  and  an  increase  in  the  bonded  indebtedness  from 
$150,000  to  $300,000. 


Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Cleveland  El.  Ry.  Co. . . . 
Cleveland,  Painesville  & 

Consolidated  f r.  (Pitts 
burgh)  

Denver  City  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Herkimer,  Mohawk,  Ilion 
&  Frankfort  Ry.  Co  . , 

International  Tr  

London  St.  Ry  '. 

Montreal  Street  Ry  

Northern  Ohio  Traction. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 

Syracuse  R.  T.  Ry.  Co. . . 

Twin  City  Rapid  Transit. 

United  Tr.  Co.  (Albany). 

United  Tr.Co.(Pittsburgh) 


Latkst  Gross  Earnings 


Week 

or 
Month 


luly 
July 
July 
July 

lune 
July 
July 

July 

Tuly 
July 
July 
July 

May 

July 

luly 

June 

July 

June 

July 

May 

July 

Aug. 

June 

July 

July 

Mar. 


1901 


f89,657 
22,480 

1.203,761 
23>459 

72,201 

3.873 
210,329 

19.143 

304,388 
143.223 
291,388 
45.983 

4.5c8 
528,936 

15,303 
180,371 
66,898 
4,822 

23.543 
80,401 

64,195 
39,915 
56,952 
290,649 
134,370 
157,792 


1900 


$83,718 
19,875 

1,145,189 
18,378 

73,965 

181,856 

16,605 

282,986 
1 19,910 
231,247 


4,146 
250,999 
11,159 
168,244 
54,468 
5,060 

20,979 
75.749 
59,196 
30,201 
48,211 
249,842 
126,121 
148,009 


Latest 
Nbt  Earnings 


1901 


12,328 

i?445,266 

15,770 
42,452 

e  260 
101,210 

11,393 

169,299 
64,320 

148,427 
23,866 

1,935 
287,601 

6,531 


33,414 
2,125 
8,569 
32,9  o 
32,299 

21,465 
26,010 

155,299 
54,732 
70,741 


1900 


11,351 
474.541 
13,232 

42,700 

87,977 
11,057 

160,113 
59,026 
110,615 


127,152 
3,818 


2r,587 
2.195 
IT. 434 
26,011 
27.794 
14,996 

21,305 
129.331 
47,466 
65,511 


NAME 


American  Rys.  Co. 
Binghamton  St.  Ry 
Brooklyn  R.  T.  Co 
Chicago  &  Milwau 

kee  El.  Ry.  Co.. 
Cincinnati,  Newport 

&  Covington  Ry. 

Co  

City  El. (Rome, Ga. 
Cleveland  El.Ry.Co 
Cleveland,  Paines 

ville  &  Eastern  . . 
Denver  City  Tram 

way  

Detroit  United  Ry., 
Herkimer,  Mohawk, 

Ilion  &  Frankfort 

Ry.  Co  

International  Tr 
London  St.  Ry.  . . 
Milwaukee  El.  Ry. 

&  Lt.  Co  

Montreal  Street  Ry. 
Olean  St.  Ry.  Co.... 
Richmond  Trac. Co 

Rochester  Ry  

Scranton  Ry.  Co  . . 
Seattle  Elec.  Co. . . 
Southern  Ohio  Tr. 
SyracuseR.T.Rv.Co 
Twin  City  R.  T.  Co. 
United  Tr.  Co.  (Al- 
bany)  

United  Tr.Co.(Ptts- 

burgh)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 

1901 

1900 

1901 

1900 

June  30 
June  30 
June  30 

^844, 297 
190,910 
I2I0I 198 

$778,042 
176,210 
II751595 

if 

$  

86,835 
^4130,563 

79,108 
<?3, 758,369 

a  July  31 

88,920 

71.565 

46,829 

40,828 

aJune3o 
a  July  31 
a  July  31 

384.638 
24,138 
1,264,620 

369.938 

223,546 

e  2,970 
565.227 

220,145 

1.147.653 

511,572 

a  July  31 

84,592 

74,854 

40,614 

35,715 

ajuly3i 
rtjuly  31 

838,502 

1,554,934 

722,301 
1.381,976 

378,268 
717,462 

304,849 
603,864 

May  31 
May  31 
a  July  31 

48,895 
2,698,332 
75,416 

47,026 
2,331,632 
60,629 

20,247 
1,303,216 
26,698 

21,063 
1,085,748 
13,475 

d\une 30 
*June  30 

June  30 
c]u\y  31 

May  31 

July  31 
dM&y  3 1 
a  Aug.  31 

June  30 
a  July  31 

918,104 
1349,214 
52,018 
175,594 
898,156 

374,723 
514,386 
218,736 
621,299 
1,748,182 

830,674 
1.256,116 
48,700 
164,197 
835.543 
345.044 
412.705 
188,056 
552,403 
1.575.641 

426,071 

389  333 

25.790 
66,948 
337,248 
175,982 
193,192 

96,257 
280,469 
924,502 

22,529 
77,064 
328,021 
144,013 

97,253 
89,168 
233,268 
807,433 

June  30 

1,340,356 

186,131 

Mar.31 

1,434,145 

1.321,158 

634,423 

604,154 

Net  from  July  1  to 
Latest  Date 


•  Nine  months.  t  Caused  by  strike  of  employees.        a  From  Jan.  1. 

i  Three  months,    c  Ten  months,     d  Fi  re  months.     ^Excluding  taxes. 
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CONSTRUCTION  NOTES 


LITTLE  ROCK,  ARK.— It  is  stated  that  Mrs.  J.  R.  Miller  has  made  a 
new  proposition  to  the  Aldermanic  street  railway  franchise  committee.  She 
proposes  to  give  the  city  a  cash  bonus  of  $100,000  for  the  charter  and  to 
duplicate  in  ail  its  terms  the  franchise  which  has  been  asked  by  the  Little 
Rock  Traction  &  Electric  Company.  This  could  not,  of  course,  take  effect 
until  after  the  expiration  of  the  present  franchise,  which  has  seven  years  to 
run. 

CLYDE,  COL. — A  company  has  been  organized  to  build  an  electiic  rail- 
way from  Clyde,  28  miles  from  Colorado  Springs,  to  Pike's  Peak,  a  distance 
of  11  miles.  The  Mantiou  &  Pikes  Peak  Cog  Road  has  for  ten  years  monopo- 
lized the  extensive  tourist  travel  to  the  summit  of  the  mountain. 

TAMPA,  FLA.— Hon.  John  P.  Martin,  of  Xenia,  Ohio,  who  is  identified 
with  several  electric  railway  projects  in  that  State,  has  secured  franchises  for 
a  system  of  electric  railways  touching  Tampa  and  St.  Petersburg  and  skirting 
Tampa  Bay  Coast,  in  Florida.  The  construction  of  the  roads  will  involve 
an  expenditure  of  $25,000,000.  With  A.  V.  Abbott,  of  Chicago,  engineer  for 
the  project,  Mr.  Martin  has  just  been  making  a  survey  of  the  projected  lines. 

CHICAGO,  ILL.— The  Metropolitan  West  Side  Elevated  Railroad  will 
shortly  use  the  tracks  of  the  Chicago,  Burlington  &  Quincy  Railroad  be- 
tween Berwyn  and  Chicago,  the  Chicago,  Burlington  &  Quincy  discontinuing 
its  suburban  service  between  these  two  points.  It  is  thought  to  be  only  a 
matter  of  time  before  all  of  the  elevated  railway  companies  will  have  con- 
nections with  steam  railroads  interested  in  suburban  traffic. 

BELLEVILLE,  ILL. — The  Belleville  Traction  Company  has  received  an 
electric  locomotive,  which  it  is  proposed  to  use  for  handling  freight  on  the  old 
Day  line. 

EDWARDSVILLE,  ILL.— The  first  car  of  the  Belleville  Traction  Com- 
pany's electric  railway  between  Edwardsville  and  Collinsville  has  been 
operated.  Connections  have  now  been  completed  to  the  crossing  of  the 
Clover  Leaf  Railroad  tracks  at  the  city  limits,  and  work  on  the  line  in  Ed- 
wardsville will  be  commenced  at  once.  The  cars  will  be  running  to  St.  Louis, 
via  Collinsville,  by  Sept.  15. 

MUNCIE,  IND. — The  company  that  is  building  an  electric  railway  from 
Muncie  to  New  Castle  has  petitioned  this  city  for  an  independent  route  into 
the  city,  asking  not  to  be  compelled  to  use  the  tracks  of  the  Union  Traction 
Company,  as  the  Council  now  requires. 

KOKOMO,  IND. — The  company  which  proposes  to  build  an  electric  rail- 
way from  Indianapolis  to  Peru  has  completed  its  organization.  The  road 
will  parallel  the  Lake  Erie  &  Western  Railroad  from  Peru  to  Noblesville, 
then  go  to  Westfield  and  parallel  the  Monon  from  there  to  Indianapolis.  The 
company  will  be  incorporated  at  once. 

AURORA,  IND. — The  Cincinnati,  Laurenceburg  &  Aurora  Electric  Rail- 
way Company  has  obtained  all  the  rights  of  way  for  the  extension  of  its  line 
from  Aurora  to  Vevay  via  Rising  Sun,  with  the  exception  of  crossing  Wilson 
Creek. 

LA  PORTE,  IND. — The  La  Porte  County  Commissioners  have  granted  to 
the  Chicago,  Valparaiso  &  Michigan  City  Railway  Company,  which  intends 
to  connect  Chicago,  Valparaiso,  La  Porte,  Hobart,  Crown  Point,  Hammond, 
Westville,  Michigan  City  and  Hesston  with  an  electric  line,  a  franchise  to 
construct  and  operate  a  road  on  the  highways  of  that  county. 

INDIANAPOLIS.  IND.— The  Indianapolis  &  Martinsville  Rapid  Transit 
Company  has  been  granted  a  fifty-year  franchise  in  Mooresville.  Work  on  the 
power  house  began  Sept.  1.  It  is  thought  cars  will  be  running  by  the  first 
of  the  year, 

INDIANAPOLIS,  IND.— The  Indianapohs,  Danville  &  Western  Traction 
Company  has  secured  the  entire  right  of  way  lor  its  proposed  road  to  con- 
nect Indianapolis  and  Danville.  The  company  has  recently  been  granted  a 
fifty-year  franchise  in  Danville,  and  it  is  probable  that  the  power  house  of  the 
company  will  be  located  at  that  place.  David  i_ohen,  of  Cincinnati,  is  presi- 
dent of  the  company,  and  W.  T.  Williams,  of  Cincinnati,  secretary  of  the 
company. 

WABASH,  IND. — The  Common  Council  has  granted  city  franchises  to  the 
Fort  Wayne  &  Southwestern  Traction  Company  and  the  Wabash  &  Rochester 
Railway  Company.  Each  franchise  is  for  fifty  years,  and  the  provisions  con- 
cerning the  maintenance  of  the  streets  and  operation  of  cars  are  ironclad. 

AUBURN,  IND.— The  City  Council  has  granted  the  Garrett,  Auburn  & 
Northern  Electric  Railway  Company  a  franchise  in  every  way  acceptable  to 
the  company.  The  company  now  has  a  franchise  and  right  of  way  from 
Auburn  to  Hamilton  via  Garrett. 

PORTLAND,  IND.— The  City  Council  has  granted  the  Eastern  &  Indiana 
Traction  Company  a  franchise  to  use  the  streets  of  the  city.  Peter  Schwab,  of 
Hamilton,  Ohio,  is  president  of  the  company.  The  line  will  connect  Portland 
and  Richmond. 

DES  MOINES,  lA. — The  Des  Moines  City  Railway  Company  is  consid- 
ering plans  for  constructing  an  elevated  line  into  the  State  Fair  Groimds. 
The  present  Fair  Ground  line  extends  to  the  southwest  entrance  to  the 
Fair  Grounds,  and  is  three-quarters  of  a  mile  from  the  central  part  of  the 
grounds.  The  plans  under  consideration  provide  for  elevating  the  line  over  the 
fences,  barns,  etc.,  and  extending  it  to  the  main  entrance  of  the  Exposition 
I3uilding,  where  a  loop  will  be  made  and  the  second  or  return  track  would 
be  constructed  parallel  with  the  line  into  the  grounds.  It  is  also  suggested 
that  the  elevated  line  should  run  in  a  great  loop  around  the  grounds,  so  as 
to  land  the  people  at  most  any  point  within  the  main  portion  of  the  grounds. 
The  street  railway  officials  are  anxious  to  make  these  improvements,  and  have 


talked  the  matter  over  with  the  State  Fair  Board.  It  is  understood  that  there 
is  one  hitch  in  the  proceedings,  however,  which  may  prevent  the  construction 
of  the  line,  and  that  is  over  the  matter  of  a  franchise.  The  company  wants  a 
perpetual  franchise,  while  the  State  Fair  officials  are  only  in  favor  of  granting 
the  said  franchise  for  a  limited  period.  It  is  thought  that  the  matter  can  be 
compromised. 

TlilBODEAUX,  LA. — The  franchises  have  been  secured  for  the  proposed 
electric  railway  to  connect  New  Orleans,  Thibodeaux,  Lockport,  Napoleonville, 
Donaldsville  and  other  towns,  but  the  company  has  not  yet  been  organized  to 
build  the  line.  Plans  are  being  developed,  and  it  is  expected  that  conditions 
will  warant  the  placing  of  contracts  by  November  or  December.  About  130 
miles  of  line  will  be  constructed.  L.  H.  Lancaster  and  C.  P.  Young  are  in- 
terested in  the  project. 

BIDDEFORD,  MAINE.— The  capital  stock  of  the  Biddeford  &  Saco  Rail- 
road Company  is  to  be  increased  to  provide  funds  for  paying  for  improve- 
ments, including  an  extension  of  the  power  house.  The  stockholders  have 
vested  the  directors  with  power  to  provide  for  and  negotiate  the  increase. 

ROCKLAND,  MAINE.— The  Rockland,  Thomaston  &  Camden  Street 
Railway  Company  has  purchased  what  is  known  as  Oaklands,  a  wooded  area 
of  some  75  acres,  situated  along  its  line  in  Rockport.  There  is  about  %  mile 
of  shore  frontage,  and  it  is  the  purpose  of  the  company  to  convert  the  prop- 
erty into  a  fine  pleasure  resort,  after  the  plan  of  the  park  at  Merrymeeting. 

LOWELL,  MASS. — The  Boston  &  Northern  Street  Railway  Company  has 
applied  to  the  Council  for  franchises  for  the  construction  of  electric  railway 
lines  in  parts  of  the  city  now  without  connections,  and  for  a  crosstown  line. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Holland  &  Lake  Michigan 
Railway  Company  is  erecting  a  large  addition  to  its  car  houses  at  Holland, 
and,  in  connection  with  the  car  houses,  is  also  building  a  machine  shop. 

LANSING,  MICH.— The  Lansing  Electric  Street  Railway  Company  has 
applied  to  the  Common  Council  for  an  amendment  to  its  franchise  permitting 
it  to  carry  freight  during  certain  hours  of  the  night. 

GRAND  RAPIDS,  MICH.— The  work  of  laying  the  single  track  of  the 
Grand  Rapids,  Holland  &  Lake  Michigan  Railway  from  Grand  Rapids  to 
Holland  has  been  completed  and  a  trial  trip  has  been  made  over  the  line. 
The  road  has  not  yet  been  ballasted  the  entire  distance,  but  the  car  was  run 
the  entire  length,  and  a  large  force  of  men  is  at  work  finishing  the  road, 
which  it  is  expected  will  be  completed  and  regular  cars  run  on  or  before 
Oct.  15.  The  double  track  will  then  be  laid  as  soon  as  possible.  It  is  just 
ten  months  and  one  week  since  the  ground  was  broken,  and  the  company 
is  quite  jubilant  over  the  result  of  its  work.  The  road  runs  through  a  pros- 
perous farming  country,  besides  connecting  Grand  Rapids  with  the  popular 
resorts  at  Macatawa  Park  and  Ottawa  Beach.  It  will  undoubtedly  prove  a 
popular  and  profitable  line.  The  Grand  Rapids,  Holland  &  Lake  Michigan 
and  the  Grand  Rapids,  Grand  Haven  &  Muskegon  Railways  will  arrange  for 
the  construction  of  a  joint  station  in  the  downtown  district  of  the  city  of 
Grand  Rapids.    The  exact  location  of  this  station  has  not  yet  been  determined. 

FARMINGTON,  MO.— A  meeting  of  the  promoters  of  the  St.  Francois 
County  Electric  Railroad  was  held  here  on  Sept.  3,  and  arrangements  for 
beginning  work  on  the  proposed  line  were  perfected.  The  line  will  be 
finally  located  in  about  three  weeks;  plans  and  specifications  will  be  made 
and  contracts  for  grading  will  be  awarded.  The  contract  for  the  complete 
construction  and  equipment  of  the  road  will  be  awarded  shortly  thereafter. 
■About  14  miles  of  line  will  be  constructed. 

STEVENSVILLE,  MONT.— George  T.  Baggs,  of  Stevensville,  has  ap- 
plied to  the  Council  for  a  twenty-year  franchise  for  the  construction  of  an 
electric  railway  in  Stevensville.  If  the  franchise  is  granted  work  will  be 
begun  within  one  year,  and  the  road  will  be  completed  within  two  years. 
On  securing  the  franchise  from  the  town,  Mr.  Baggs  will  ask  the  County 
Commissioners  for  a  right  of  way.  It  is  possible  that  Mr.  Baggs  will  also 
conduct  a  lighting  enterprise  in  conjunction  with  the  proposed  railway. 

PRINCETON,  N.  J.— The  Princeton  Street  Railway  Company  has  been 
incorporated,  with  a  preliminary  capital  stock  of  $1,000.  The  purpose  of  the 
company  is  to  construct  an  electric  railway  at  Princeton.  The  incorpo- 
rators of  the  company  are:  Albert  S.  Leigh,  Albert  D.  Cook,  Joseph  S. 
Hoflf,  Myron  E.  La  Vake,  T.  Coleman  Du  Pont,  John  B.  Hoefger  and  Wilbur 
F.  Sadler,  Jr. 

TRENTON,  N.  J. — It  is  expected  that  the  new  electric  railway  now  being 
built  by  the  Johnson  interests  from  Trenton  to  Princeton  and  Lawrenceville 
will  be  ready  for  operation  by  the  latter  part  of  this  month.  The  track  laying 
is  now  completed  from  Sugam  Avenue,  the  line's  Trenton  terminus,  to 
Princeton,  and  the  overhead  wires  are  now  being  strung.  The  construction 
of  the  power  house  is  progressing  rapidly,  and  the  force  employed  in  con- 
structing it  has  recently  been  increased. 

CAMDEN,  N.  J.— The  Camden  &  Trenton  Railway  Company  has  filed  a 
map  of  its  proposed  route  through  this  city  and  between  Trenton  and  Cam- 
den. The  company  is  laying  tracks  east  from  Camden  as  fast  as  the  county 
builds  the  road,  and  passengers  will  soon  be  carried  direct  from  Trenton 
into  the  new  terminal  at  Camden.  The  routes  now  covered  by  maps  filed  by 
the  Trenton-Camden  Company  cover  the  entire  city. 

ATLANTIC  CITY,  N.  J.— The  Chelsea  Heights  Traction  Company  has 
been  formally  incorporated,  with  a  capital  stock  of  $25,000.  As  previously 
stated,  the  purpose  of  the  company  is  to  build  an  electric  railway  from 
Atlantic  City  to  Pleasantville,  a  distance  of  7  or  8  miles.  The  total  number 
of  miles  of  track  to  be  laid  is  about  12,  as  there  will  be  numerous  short-branch 
lines.  The  officers  of  the  company  are:  Kennedy  Crossan,  president;  E. 
Clarence  Crossan,  secretary  and  treasurer;  Joseph  Thompson,  solicitor. 


326 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVITL   No.  ii. 


JAMAICA,  N.  Y. — It  is  reported  that  the  Long  Island  Electric  Railway  is 
to  be  doubled  tracked.  The  lines  of  the  company  extend  from  Brooklyn  and 
Jamaica  to  Far  Rockaway,  and  they  play  an  important  part  in  transporting 
as  far  as  Far  Rockaway  a  vast  throng  of  summer  pleasure  seekers,  who  find 
at  Rockaway  Beach  a  pleasure  resort  filling  every  want.  The  residents  of 
New  York  proper  who  desire  quiet,  while  still  not  wishing  to  be  removed  to 
far  from  the  city  proper,  find  in  Far  Rockaway  and  adjoining  towns  a  haven 
which  is  all  that  could  be  desired. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  last  week 
placed  orders  for  one  hundred  new  cars.  The  cars  are  of  the  new  type  re- 
cently described  in  these  pages,  and  will  have  individual  seats  made  by  the 
Haywood  Brothers  &  Wakefield  Company,  Wakefield,  Mass.  The  windows  in 
the  new  cars  are  -arge  and  the  sills  low,  thus  making  the  cars  practically 
convertible.  The  order  for  the  cars  was  divided  between  the  Laclede  Car 
Company,  St.  Louis,  Mo.,  and  the  John  Stephenson  Company,  Elizabeth, 
each  company  receiving  an  order  for  fifty  cars.  The  contract  for  the  trucks, 
one  hundred  sets,  was  awarded  to  the  J.  G.  Brill  Company,  of  Philadelphia. 

UTICA,  N.  Y.— The  Utica  &  Mohawk  Valley  Railroad  Company  has  had 
plans  prepared  for  the  construction  of  a  large  car  house  to  be  used  in 
storing  cars  on  the  Little  Falls-Oneida  line.  The  building  will  be  250  ft.  by 
70  ft.,  with  a  capacity  of  fifty  cars.    It  will  be  a  brick  structure. 

GLOVERSVILLE,  N.  Y.— The  Mountain  Lake  Electric  Railroad  has  been 
completed  and  placed  in  operation.  The  road  extends  from  Gloversville  to 
Mountain  Lake,  a  distance  of  5%  miles.  The  officers  of  the  company  are: 
Samuel  Elmer,  president;  James  G.  Haggart,  vice-president;  William  E. 
Keith,  secretary,  attorney  and  treasurer;  Alfred  J.  Keith,  superintendent. 

CANANDAIGUA,  N.  Y.— The  officers  of  the  Ontario  Light  &  Traction 
Company,  which  was  incorporated  Aug.  29  to  construct  an  electric  railway 
from  Canandaigua  through  Shortsville,  Manchester,  Palmyra,  Marion  and 
Williamson  to  Pultneyville,  on  Lake  Ontario,  are:  John  Raines,  of  Canan- 
daigua, president;  Barnet  H.  Davis,  of  Palmyra,  first  vice-president;  Ledyard 
S.  Culyer,  of  Pultneyville,  second  vice-president;  J.  L.  Burnett,  of  Canan- 
daigua, secretary;  J.  H.  Pardee,  of  Canandaigua,  president  and  general  man- 
ager. The  officers,  together  with  William  L.  Parkhurst  and  Walter  H.  Knapp, 
of  Canandaigua;  Hon.  F.  W.  Griffith,  of  Palmyra,  and  J.  M.  Stoddard,  of 
Shortsville,  constitute  the  board  of  directors. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  will  this 
fall  lay  new  rails  across  the  Brooklyn  Bridge,  both  on  the  suspended 
structure  and  at  the  approaches. 

BUFFALO,  N.  Y. — Preliminary  surveys  are  being  made  for  the  BufYalo 
Valley  Railroad,  and  it  is  said  that  the  detail  plans  for  the  construction  of 
the  road  are  being  perfected.  The  road  will  extend  from  Buffalo  to  Java, 
the  completed  line  being  65  miles  long.  The  country  through  which  the  new 
line  is  proposed  to  be  run  is  one  of  the  most  fertile  in  Western  New  York. 
The  produce  and  creamery  stuff  now  goes  East  and  South,  but,  with  the  con- 
struction of  the  line  to  Buffalo,  a  nearer  and  better  market  will  be  had, 
which  will  undoubtedly  cause  greater  activity  among  the  people  of  that  sec- 
tion.   George  A.  Ricker,  of  Buffalo,  is  engineer  for  the  company. 

BATAVIA,  N.  Y. — The  Council  has  decided  to  grant  the  application  of 
the  Buffalo  &  Williamsville  Electric  Railway  Company  for  the  right  to  extend 
its  lines  through  this  place.  A  clause  providing  that  another  railway  desiring 
admission  to  Batavia  shall  have  the  right  to  operate  over  the  lines  of  the 
Buffalo  &  Williamsville  Electric  Railway  will  be  embodied  in  the  ordinance. 

NORTHPORT,  N.  Y.— It  is  reported  here  that  the  plans  of  the  Northport 
Traction  Company,  in  which  officials  of  the  Long  Island  Railroad  are  in- 
terested, and  which  will,  in  fact,  really  serve  as  a  feeder  for  that  company's 
lines,  have  been  changed,  and  that  the  road  will  be  constructed  this  fall. 
The  original  plan  of  the  company,  as  previously  announced,  was  to  perfect 
plans  this  winter  and  construct  the  line  next  spring,  having  it  completed  in 
time  to  accommodate  the  summer  visitors.  It  is  said  that  arrangements  have 
been  made  with  the  Northport  Electric  Light  Company  to  supply  power  for 
operating  the  road. 

NEW  YORK,  N.  Y. — The  Metropolitan  Express  Company,  which  operates 
the  express  service  over  the  lines  of  the  Metropolitan  Street  Railway  Com- 
pany, described  in  these  pages  a  few  weeks  ago,  is  in  the  market  for  twenty- 
five  express  cars.  They  will  operate  over  both  overhead  and  underground 
trolley  lines. 

DURHAM,  N.  C. — It  is  now  reported  that  the  Durham  Traction  Company 
has  awarded  the  contract  for  the  construction  of  its  lines,  and  that  construc- 
tion work  will  be  begun  at  an  early  date.  The  name  of  the  contractor  is  not 
given.  About  8  miles  of  line  will  be  constructed  within  the  city  limits,  and 
a  park  is  to  be  laid  out  a  few  miles  from  the  city. 

TOLEDO,  OHIO.— The  Detwiler-Griffin  syndicate,  of  Toledo,  which  is 
building  a  number  of  electric  railways  in  Northwestern  Ohio,  has  arranged 
for  the  financing  of  the  Toledo  &  Indiana  Railway.  Construction  work  on 
the  road  is  being  pushed  rapidly. 

TOLEDO,  OHIO.— The  directors  of  the  Toledo  &  Bryan  Air  Line  Electric 
Railway  Company  will  meet  this  week  and  authorize  the  placing  of  contracts 
for  the  construction  of  the  road.  The  officials  claim  the  road  will  be  built, 
despite  the  opposition  of  the  Toledo  &  Indiana  Railway,  which  is  building 
over  the  same  route.    Thirty-two  right-of-way  deeds  have  been  filed  for  record. 

TOLEDO,  OHIO.— O.  F.  McCormick,  one  of  the  promoters  of  the  Toledo, 
Columbus,  Springfield  &  Cincinnati  Railway  Company,  states  that  the  com- 
pany is  meeting  with  surprising  success  in  securing  private  right  of  way. 
About  75  per  cent  of  the  right  of  way  from  Lima  to  Toledo  is  under  contract, 
and  franchises  have  been  granted  in  all  the  towns  in  this  portion  of  the  route. 
Work  of  construction  is  being  pushed  between  Lima  and  Westminster.  It 
is  claimed  the  Cincinnati,  Hamilton  &  Dayton  Railway  (steam)  is  backing  the 
Detwiler  syndicate,  which  is  promoting  a  line  which  will  parallel  the  Toledo, 
Columbus,  Springfield  &  Concinnati  Railway. 


SALEM,  OHIO.— It  is  stated  that  H.  G.  Folts,  of  Salem,  who  some  time 
ago  secured  franchises  for  a  road  from  Salem  to  Lisbon,  Leetonia,  Colum- 
biana and  East  Liverpool,  has  joined  interests  with  a  Cleveland  syndicate 
which  is  represented  by  C.  E.  Jones,  and  which  has  been  working  on  the 
project  for  some  time.  The  combination  indicates  that  such  a  road  will  be 
built. 

CIRCLEViLLE,  OHIO.— The  Scioto  Valley  Traction  Company,  which  is 
an  Everett-Moore  project,  is  having  difficulty  in  securing  right  of  way  between 
Circleville  and  Chillicothe,  so  that  this  part  of  the  line  may  be  abandoned  for 
the  time  being.  Some  time  ago  the  company  bought  up  the  franchises  and 
rights  of  way  of  the  Columbus  «&  Southern  Railway,  a  rival  project,  but  it  is 
now  found  that  few  of  them  are  of  any  value,  and  a  number  of  property 
owners  are  now  holding  out  against  the  building  of  the  road. 

ZANESVILLE,  OHIO.— Col.  D.  Boone,  promoter  of  the  Black  Diamond 
Traction  Company,  incorporated  some  time  ago  in  this  city,  claims  his  com- 
pany will  build  a  system  of  roads  in  this  State  which,  in  point  of  mileage,  will 
be  second  to  none.  Briefly,  he  proposes  to  make  several  of  the  larger  towns 
in  this  section  of  the  State  pivots  for  a  system  of  lines  which  will  connect  all 
the  smaller  surrounding  towns.  The  pivot  towns  are  to  be  Zanesville,  Cald- 
well, Barnesville  and  Athens,  and  the  lines  thus  far  marked  out  on  the  map 
are  as  follows:  From  Zanesville,  lines  are  to  radiate  to  Coshocton,  Newark, 
New  Lexington,  Cambridge  and  McConnellsville.  From  Caldwell,  lines  are 
to  radiate  to  Athens,  Philo,  Barnesville  and  Piedmont.  From  Barnesville,  to 
Woodsfield,  Caldwell,  Piedmont,  Millersville  and  St.  Clairsville;  and  from 
Athens  to  Pomeroy,  McArthur  and  Logan.  In  a  word,  there  will  be  about 
1000  miles  of  traction  lines,  according  to  Col.  Boone.  Figured  at  $7,000  per  mile 
for  track  and  equipment,  exclusive  of  power  houses,  Col.  Boone's  project 
will  cost  about  $7,000,000. 

CLEVELAND,  OHIO.— The  daily  papers  in  several  of  the  larger  cities 
in  this  section  continue  1o  publish  ridiculous  tales  regarding  alleged  purchases 
of  traction  lines  by  the  Everett-Moore  syndicate.  During  the  past  week  it  has 
been  reported  that  the  syndicate  has  absorbed  the  Little  Miami  Traction 
Company  and  Western  Ohio  Railway;  that  it  is  building  a  line  from  Toledo 
to  Fort  Wayne,  Ind.,  and  that  it  is  backing  the  Central  Indiana  Traction 
Company,  which  is  building  an  electric  railway  through  Indiana,  and  which  it 
was  stated  would  connect  with  the  last-mentioned  line  at  Fort  Wayne.  We 
are  authoritatively  informed  that  none  of  the  above  stories  have  any  founda- 
tion. The  Little  Miami  Traction  and  the  Western  Ohio  roads  are  being 
built  by  the  Pomeroy-Mandelbaum  syndicate,  which  is  entirely  separate  and 
distinct  from  the  Everett-Moore  syndicate.  According  to  Mr.  Everett,  the 
syndicate  has  no  interests  in  roads  west  of  Toledo,  and  has  no  connection  with 
the  Central  Indiana  Traction  Company.  It  has  been  reported  that  the  Toledo, 
Napoleon  &  Defiance  Railway,  a  road  projected  from  Toledo  to  Defiance, 
has  been  turned  over  to  Cleveland  capitalists,  but  Mr.  Everett  states  that  he 
knows  nothing  concerning  the  matter.  A  short  time  ago  Mr.  Moore  had  a 
conference  with  the  Detwiler  syndicate  relative  to  the  purchase  of  the  Toledo 
&  Maumee  Valley  Railway,  a  loop  line  running  out  of  Toledo  on  both  sides 
of  the  Maumee  River  to  Perrysburg,  but  thus  far  nothing  had  come  of  the 
matter. 

NORWALK,  OHIO. — The  Council  has  granted  a  franchise  into  the  city 
to  the  Norwalk,  Ashland  &  Southern  Railway. 

HARRISBURG,  PA. — The  Common  Council  has  passed  finally  the  ordi- 
nance granting  the  Harrisburg  Traction  Company  right  to  use  the  new  Market 
Street  subway,  now  under  construction,  upon  payment  of  $5,000  to  the  city. 
The  company  will  rearrange  its  Hill  line  and  lay  double  track  through  the 
subway. 

MARIETTA,  OHIO.— The  Washington  County  Traction  Company  has 
been  incorporated  by  local  people  to  build  an  electric  railway  from  Marietta 
to  Newport,  a  distance  of  15  miles.  Work  on  the  line  will  be  started  at  once. 
The  company  was  incorporated  with  a  capital  stock  of  $250,000. 

CLEVELAND,  OHIO. — The  Cuyahoga  County  Commissioners  have  finally 
granted  a  twenty-five-year  franchise  to  Daniel  Gindelsperger,  Fred.  Green  and 
others  for  the  construction  of  a  second  electric  railway  from  Cleveland  to 
Akron  by  way  of  Brecksville  and  Richfield.  The  grantees  have  posted  a  cash 
forfeit  of  $2,000  with  the  County  Treasurer  to  insure  the  building  of  a  portion 
of  the  road  by  July  1,  1902.  T.  L.  Childs,  a  competitor  for  the  same  franchise, 
claims  he  will  build  a  road  on  a  private  right  of  way. 

CLEVELAND,  OHIO.— The  Northern  Ohio  Traction  Company  has  placed 
a  contract  with  C.  H.  Guard,  of  Monroe,  Mich.,  for  the  construction  of  10 
miles  of  the  Canton,  Massillon  &  Akron  Railway,  the  southern  extension  of 
the  Northern  Ohio  Traction  line.  This  line  will  be  a  part  of  the  proposed 
direct  line  from  Cleveland  to  Wheeling,  W.  Va.  Work  has  already  been 
started. 

TOLEDO,  OHIO. — The  village  of  Custar  has  granted  a  perpetual  fran- 
chise through  this  town  to  the  Toledo,  Columbus,  Springfield  &  Cincinnati 
Railway.  The  Detwiler  syndicate,  which  proposes  to  build  a  similar  line, 
offered  $5,000  for  the  franchise,  but  failed  to  secure  it.  The  Toledo,  Columbus, 
Springfield  &  Cincinnati  Railway  Company  is  meeting  with  remarkable  success 
in  securing  franchises. 

LIMA,  OHIO.— Stockholders  of  the  Lima,  Lewiston  &  Bellefontaine  Rail- 
way Company  have  agreed  to  the  terms  of  a  plan  for  merging  the  property 
into  the  newly  organized  Toledo,  Columbus,  Springfield  &  Cincinnati  Railway 
Company. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  Company  has  applied  to 
the  Akron  Council  for  a  franchise  to  extend  one  of  its  city  lines  to  the  Summit 
County  Fair  Grounds. 

TOLEDO,  OHIO.— The  development  of  the  interurban  business  at  Toledo 
will  soon  necessitate  the  building  of  another  large  bridge  over  the  Maumee 
River.  At  present  the  one  existing  bridge  is  scarcely  able  to  take  care  of  the 
traffic,  and  four  or  five  new  lines  are  seeking  entrance  to  the  city  from  the 
east. 
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The  New  President 

President  Roosevelt  will  enter  ottice  with  the  sympathy  and  best 
wishes  of  a  united  nation.  The  tragic  occurrence  which  has  led  to 
his  accession  to  office  is  in  the  minds  of  all  no  less  than  his  own, 
as  he  assumes  the  reins  of  power  which  fell  last  week  from  tlie 
hands  of  his  predecessor  in  BufTalo.  Unwilling  as  he  was  a  year  ago 
to  accept  the  nomination  to  the  vice-presidency,  and  yielding  only 
because  it  was  the  evident  wish  of  the  nation  that  he  should  accept 
the  nomination,  he  now  enters  the  presidency  with  no  ante-election 
promises  to  be  fulfilled  and  free  tc  carry  out  the  policy  which  he 
believes  best  for  the  nation.  He  has  already  announced  that  this, 
in  his  best  judgment,  is  that  pursued  by  his  immediate  predecessor, 
and  the  one  under  which  unexampled  prosperity  has  been  brought 
to  this  country.  Those  who  are  acquainted  with  President  Roose- 
velt know  the  high  principles  which  direct  his  actions,  his  devo- 
tion to  what  he  believes  to  be  his  duty,  and  his  ability  to  command 
the  support  and  respect  of  his  immediate  associates  and  the  people 
at  large.  Impressed  as  he  will  be  by  the  responsibility  connected 
with  the  office  of  President,  entering  as  he  is  upon  his  term  under 
the  sad  circumstances  which  have  produced  it,  and  commencing 
his  administration  after  that  of  President  McKinley,  whose  pol- 
icies have  won  the  approval  of  this  country,  we  look  forward  to 
the  administration  of  the  new  President  with  the  confident  belief 
that  the  tide  of  prosperity  will  not  set  back  and  to  the  same  safe 
and  conservative  management  of  affairs  which  characterized  that  of 
President  McKinley. 

Student  Supernumeraries 

One  of  our  American  college  professors  has  lately  written  some 
very  interesting  and  instructive  articles  describing  how  he  indulged 
his  taste  for  nomadic  life  by  becoming  a  tramp.  It  would  not  ap- 
pear that  he  made  much  money  in  those  "wander  years,"  but  he 
gained  a  heap  of  experience  as  to  what  goes  on  in  the  social  depths, 
and  as  to  why  those  unhappy  depths  exist.  This  year  a  good  many 
college  students  have  taken  a  similar  plunge  into  the  actualities  of 
life,  but  in  cleaner  waters.  As  we  noted  early  in  the  summer,  the 
Brooklyn  Rapid  Transit  Company  engaged  a  number  of  students 
as  extras  to  help  it  meet  the  summer  rush  to  the  bays  and  the 
beaches.  They  are  now  going  back  to  college,  and  it  is  said  that 
some  of  them  have  laid  by  enough  to  take  them  through  the  college 
year  with  a  margin  for  incidentals  after  board,  books  and  tuition 
expenses  have  been  met.   The  Brooklyn  Eagle  says : 

"The  officials  of  the  railroad  company  who  employed  the  small 
host  of  college  men  this  season,  more  or  less  as  an  experiment,  ex- 
press themselves  as  being  thoroughly  satisfied  with  the  work  which 
they  have  done.  All  of  the  men  have  been  found  to  be  honest  and 
trustworthy  in  every  respect,  and,  besides,  are  said  to  have  given 
much  cause  for  satisfaction  among  passengers  on  the  cars  of 
which  they  were  in  charge,  because  of  their  good  breeding  and 
politeness.  The  wish  was  expressed  to-day  by  General  Superin- 
tendent W.  W.  Wheatley,  who  is  in  charge  of  all  the  surface  roads 
of  the  Brooklyn  Rapid  Transit  Company,  that  he  might  keep  all  of 
the  college  bred  men  now  in  the  road's  employ  permanently,  and 
thus  better  the  service  appreciably." 

Surely  these  young  men  will  have  benefited  by  the  experience  in 
many  ways.  Some  of  them  some  day  will  be  managers  and  presi- 
dents of  trolley  roads,  and  will  get  large  dividends  on  this  sum- 
mer's work.  In  fact,  we  don't  know  why  it  would  not  be  a  good 
thing  for  all  who  fill  such  positions  to  serve  first  as  conductor  and 
motorman.  Many  now  at  the  top  have  had  that  experience  in  the 
past,  and  their  successors  would  be  all  the  better  for  it. 

The  City  Transportation  Problem 

George  Westinghouse,  while  in  England  recently,  addressed  a 
most  interesting  and  suggestive  letter  to  the  London  Times  on 
the  text  furnished  by  Arthur  Balfour  in  his  comments  on  the 
relief  afforded  by  the  West  London  trolleys.  We  commented 
ourselves  not  long  ago  on  Mr.  Balfour's  remarks,  which  derived 
significance  not  only  from  the  fact  that  they  came  from  the 
Conservative  leader  in  the  British  House  of  Commons,  but  be- 
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cause  they  were  the  shrewd  observations  of  a  man  of  deep  in- 
tuition. Mr.  Westinghouse,  in  his  own  comment,  again  em- 
phasized the  value  of  electric  traction,  and  he  pointed  out  that  the 
solution  of  the  London  problem  carried  with  it  that  for  many 
other  congested  cities.  One  utterance  of  his  is  remarkably  preg- 
nant with  meaning: 

The  electric  propulsion  of  vehicles,  already  well  extended,  ad- 
mits, however,  of  such  radical  departure  from  the  old  way  as  to 
suggest  that  we  may,  by  discarding  many  of  our  old  ideas  and 
methods,  have  a  veritable  revolution  in  the  prevailing  practice. 
This  point  is  illustrated  by  the  fact  that  an  electric  railway,  upon 
which  single  cars  are  run  at  frequent  intervals  for  a  distance  of 
about  45  miles,  parallel  to  one  of  the  standard  railways  in  the 
United  States,  is,  after  being  two  years  in  operation,  carrying 
twenty  times  as  many  passengers  as  were  formerly  carried  by  the 
steam  railway  between  the  same  points. 

Mr.  Westinghouse  also  suggests  that  in  the  not  distant  future 
there  will  be  central  supply  stations  grinding  out  current  for 
every  variety  of  service,  including  the  trolleys;  and  in  this  country 
a  long  step  has  already  been  made  in  that  direction.  He  goes 
further,  however,  and  outlines  a  plan  of  hiring  car  equipment,  not 
unfamiliar  here  in  America,  which  would  certainly  do  much  to 
induce  old  steam  roads  to  make  sooner  the  inevitable  change  to 
electricity. 

As  to  power  plants  for  such  wholesale  generation  of  current, 
Mr.  Westinghouse  returned  to  the  idea  at  which  he  has  been 
hammering  for  years,  namely,  the  use  of  gas  engines,  as  prime 
movers.    To  quote  his  own  language: 

Roughly  stated,  the  expense  for  fuel  and  labor  for  the  production 
of  electricity  by  a  gas-engine  equipment  will  not  be  greatly  above 
one-third  of  that  of  the  highest  type  of  steam  plant,  while,  in  com- 
parison with  the  average  steam  plant,  the  fuel  consumption  and 
cost  will  not  exceed  one-quarter.  The  decreased  cost  of  pro- 
duction of  electricity  by  means  of  gas  engines,  as  compared  with 
the  present  steam-engine  plants,  would  enable  a  Board  of  Trade 
unit  to  be  sold  at  so  low  a  figure  as  to  justify  a  wide  use  of  the 
electric  current  for  cooking  and  heating  purposes.  In  discussing 
the  importance  of  the  cheaper  generation  of  electricity  by  means 
of  gas  engines  and  producer  gas,  one  is  met  by  much  scepticism 
and  frequently  by  the  arguments  of  people  having  contrary  in- 
terests. A  sufficient  answer  to  the  sceptic  and  the  interested 
party  is  the  fact  that  apparatus  will  be  supplied  and  results  guar- 
anteed. Representatives  of  large  interests,  ignoring  what  has 
heretofore  taken  place,  have  observed  that  to  put  in  a  large  gas- 
engine  plant  would  be  a  great  experiment;  but  on  this  point  one 
may  reply  that  it  would  be  a  much  greater  experiment  to  now 
establish  a  modern  steam-engine  alternating  generating  plant,  and, 
in  view  of  what  can  be  accomplished  with  such  economies  with 
the  gas  engine,  a  far  greater  risk. 

Here  is  certainly  food  for  thought,  and  it  is  never  to  be  for- 
gotten that  Mr.  Westinghouse,  besides  being  a  profound  thinker, 
is  ever  a  leader  and  a  man  of  action. 

The  New  York  Railroad  Club 

Among  the  pleasantest  features  of  the  coming  season  will  be 
the  monthly  meetings  of  the  New  York  Railroad  Club.  Of  the 
club's  membership  quite  a  large  portion  is  drawn  from  the  street 
railway  companies  of  the  Metropolitan  district,  and  the  interests  of 
this  faction  will  be  looked  after  to  a  much  greater  extent  this  year 
than  ever  before.  The  first  meeting  had  been  scheduled  for  Thurs- 
day, Sept.  19,  but  out  of  respect  for  the  memory  of  our  late  Presi- 
dent it  has  been  postponed  a  week  and  will  be  held  on  Sept.  26. 
Although  primarily  a  steam  railroad  man's  club,  the  simi- 
larity of  the  problems  encountered  in  steam  and  electric 
railroading  has  attracted  many  street  railway  men  to  the 
meetings,  while  quite  a  number  of  the  members  have  trans- 
ferred their  attentions  from  the  operation  of  the  older  type  of 
railroading  to  the  more  modern,  and  are  now  solely  identified 
with  electric  railway  management.  It  is,  therefore,  a  great  pleas- 
ure to  learn  that  at  the  opening  meeting,  the  paper  to  be  read  and 
discussed  is  on  a  subject  which  appeals  alike  to  all  classes  of  rail- 
road engineers,  viz.,  brakes.  The  paper  will  be  presented  by  F. 
M.  Nellis,  inspector  and  instructor  of  the  Westinghouse  Air  Brake 
Company  and  secretary  of  the  Air  Brake  Association,  and  will 
deal  with  brakes  in  both  railroad  and  street  car  work.    The  well- 


known  familiarity  of  the  author  with  his  subject,  as  well  as  the 
assurances  already  received  from  many  eminent  engineers  and 
specialists  of  their  intention  to  take  part  in  the  discussion,  prom- 
ises a  most  interesting  and  instructive  evening.  General  Man- 
ager Thomas,  of  the  Nashville,  Chattanooga  &  St.  Louis  Rail- 
road, has  promised  to  open  the  discussion.  On  electric  rail- 
ways, with  their  constantly  increasing  acceleration,  the  question 
of  "deceleration"  is  of  ever-growing  importance.  As  Mr.  Vree- 
land,  the  club's  president,  has  wittily  remarked,  "  it  is  easy  enough 
to  stop  the  car,  but  how  are  you  going  to  stop  the  passenger?" 
As  the  satisfactory  operation  of  a  high-speed  schedule  depends 
almost  entirely  upon  the  ability  of  the  motorman  to  start  or  stop 
his  car  or  train  in  the  smallest  possible  interval  of  time,  it  is  most 
important  to  have  at  the  braking  end  some  negative  counterpart  of 
the  uniformly  accelerated  velocities  obtained  by  the  use  of  auto- 
matically regulated  controllers,  as  found  in  the  types  of  multiple- 
unit  control  systems  now  perfected.  W.  B.  Yereance,  assistant 
to  the  general  superintendent  of  the  Brooklyn  Rapid  Transit 
Company,  the  energetic  secretary  of  the  club,  desires  greatly  that 
the  opening  meeting  be  attended  by  a  large  contingent  of  street 
railway  men,  and  the  programme  which  he  has  prepared  surely 
leaves  them  little  excuse  for  being  absent  on  Sept.  26. 

The  Rochester  Convention 

The  detailed  account  of  the  business  sessions  of  the  nineteenth 
annual  convention  of  the  New  York  Street  Railway  Association, 
which  was  held  in  Rochester  last  week,  is  published  elsewhere 
in  these  columns.  The  report  of  the  discussions,  though  neces- 
sarily greatly  abridged  for  these  columns,  nevertheless  occupies 
nearly  nine  pages  in  this  issue,  excluding  entirely  the  papers 
themselves,  which  were  presented  at  the  convention.  This  state- 
ment alone  gives  the  reader  a  good  idea  of  the  extent  of  the  work 
accomplished  at  Rochester,  and  a  perusal  of  the  proceedings  there 
show  results  and  conclusions  of  the  highest  every-day  practical 
value  to  street  railway  operators  all  over  the  country.  The  topics 
discussed  were  those  which  every  manager  of  a  street  railway 
company  has  to  consider,  perhaps,  a  dozen  times  in  the  twenty- 
four  hours,  and  on  them  he  has  the  opinions  of  men  who  are  op- 
erating some  of  the  most  successful  roads  in  the  country.  These 
opinions,  through  the  generous  policy  pursued  by  the  associa- 
tion, are  freely  given  to  the  press,  and  no  restriction  is  placed 
either  on  their  publication  or  on  attendance  at  any  of  the  annual 
meetings  of  the  association  by  anyone  who  possesses  any  interest 
in  street  railroading. 

*  *  * 

The  broad  policy  pursued  by  the  association  in  this  way  (and 
by  the  American  Association  as  well)  is  so  old  that  its  significance 
is  perhaps  sometimes  forgotten.  The  somewhat  popular  idea  of 
a  street  railway  convention  is  that  of  an  aggregation  of  multi- 
millionaires, who  gather  in  a  hotel  parlor  behind  closed  doors 
and  discuss  plans  by  which  the  public  suffers.  Instead  of  this 
prevalent  conception,  we  find  a  group  of  busy  men  who  have 
temporarily  left  their  work  to  consult  together  how  they  can  best 
improve  their  service  by  making  it  safer  and  mo^e  desirable.  And 
in  this  connection  we  wish  to  say  that  we  believe  that  thoSe  who 
take  an  active  part  in  discussions  of  this  kind,  where  the  proceed- 
ings are  made  public,  deserve  the  thanks  of  all  others  in  a  similar 
line  of  business,  for  the  light  which  they  throw  on  disputed  ques- 
tions of  policy,  as  it  must  necessarily  be  done  at  a  considerable 
sacrifice  of  their  time. 

Undoubtedly  the  two  most  important  questions  discussed  at  the 
Rochester  convention  were  on  "How  to  Increase  the  Efficiency 
of  Employees"  and  on  the  proposed  rules  for  motormen  and  con- 
ductors. The  first  is,  of  course,  not  a  subject  which  can  be  dis- 
posed of  at  a  single  meeting.  As  one  speaker  said,  it  has  aflforded 
discussion  for  the  steam  railroad  operators  for  the  last  fifty  years 
and  they  are  not  through  with  it  yet.  The  conditions  in  street 
railway  service,  owing  to  the  greater  size  of  the  force  employed 
and  the  larger  number  of  new  men  engaged  annually,  make  the 
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subject  a  much  more  complicated  one  than  in  steam  railroad 
service.  The  only  result,  therefore,  which  can  be  expected  trom 
any  one  meeting  is  'the  interchange  of  experience  and  ex- 
planations of  the  conditions  under  which  each  road  operates. 
These,  it  was  found,  were  exceedingly  varied,  one  road  regularly 
engaging  and  breaking  in  some  1200  new  men  every  year,  wink 
on  other  roads  the  force  remains  practically  unchanged  from  one 
year  to  another.  The  methods  of  discipline  were  equally  varied, 
as  some  believed  in  suspensions  while  on  other  roads  ratings  on 
the  civil  service  methods  were  employed.  It  was  not  the  object 
cit  the  association  at  Rochester,  still  less  is  it  the  purpose  in  this 
column,  at  this  time,  to  pass  upon  the  relative  advantages  of  the 
diflerenr  methods  of  control.  It  should  be  said,  however,  that  the 
trend  of  practice  is  certainly  in  the  direction  of  giving  emoluments 
in  one  form  or  another  for  good  records,  and  of  improving  the 
efficiency  of  the  service,  both  by  being  more  strict  in  regard  to  the 
qualifications  of  applicants  for  work  and  of  gradually  getting  rid 
of  those  who  have  proved  themselves  inefficient.  Greater  unan- 
imity of  opinion  was  expressed  on  the  desirability  of  mutual 
benefit  associations  among  the  employees.  These  are  of  com- 
paratively recent  origin  on  many  roads,  but  the  representatives 
of  those  coippanies  present  at  Rochester,  upon  whose  lines  a.sso- 
ciations  of  this  kind  exist,  were  a  unit  in  regarding  them  with 
favor,  both  as  a  means  of  instilling  an  esprit  de  corps  among  the 
men,  and  of  rringing  them  into  closer  relations  witl.  tlie  officials 
of  the  compary. 

*  *  * 

The  report  on  the  standard  set  of  rules  and  regulations  for 
motormen  and  conductors  was  another  action  of  importance  taken 
at  Rochester.  There  are  arguments,  of  course,  both  in  favor  and 
against  a  standard  set  of  rules.  The  principal  reason  against 
them,  besides  the  fact  that  local  conditions  have  a  most  important 
bearing  on  the  rules,  is  that  individual  managers,  like  individuals 
in  every  other  line  of  business,  have  their  own  methods  of  achiev- 
ing certain  results,  and  these  methods  being  natural  to  them,  are 
usually  more  successful  than  if  all  tried  to  follow  one  general  plan. 
On  the  other  hand,  the  arguments  in  favor  of  a  standard  set  of 
rules  are  equally,  if  not  more,  weighty.  The  question  of  local 
conditions  can  be  satisfactorily  arranged  by  giving  a  certain  lati- 
tude to  such  rules  as  would  be  affected  by  these  conditions,  and 
the  general  principles  of  railroading  are  sufficiently  uniform  so  that 
they  can,  in  a  broad  sense,  be  followed  on  practically  all  roads.  On 
the  other  hand,  there  are  two  special  reasons  in  favor  of  uniformity 
in  this  direction.  Each  company  gets  the  best  of  the  experience 
of  others,  and  in  cases  of  accident  the  rules  under  which  the 
motormen  work  would  undoubtedly  have  a  better  standing  if  they 
had  the  indorsement  of  all  the  companies  of  a  State  rather  than  if 
they  represented  the  idea  of  an  individual  manager.  An  added 
value  would  be  given  to  the  rules  in  this  case  if  they  should  also 
be  indorsed  by  the  Railroad  Commissioners.  Such  an  indorsement 
would  undoubtedly  be  given  them  by  the  latter  body  if  the  com- 
missioners were  convinced  that  the  rules  were  the  best  which 
could  be  devised. 

«         *  « 

Owing  to  lack  of  space  in  this  issue  the  rules  themselves,  which, 
it  must  be  understood,  were  simply  tentative  and  offered  as  a 
recommendation  only,  will  be  published  next  week.  The  discus- 
sion, however,  is  given  in  this  number.  The  greater  part  of  the  dis- 
cussion was  over  the  feasibility  of  the  rule  forbidding  passengers 
to  ride  on  steps.  The  rule,  like  many  others  on  the  list,  was 
formulated  by  the  committee,  not  because  it  was  thought  to  be  un- 
questionably the  proper  thing,  but  to  test  the  sentiment  of  the 
delegates.  When  the  discussion  of  the  rules  began  objection  was 
made  to  this  rule  by  a  member,  who  stated  that  it  would  be  utterly 
impossible  to  enforce  it  on  some  roads  at  all  times;  that  the  people 
would  ride  on  the  steps  when  there  was  an  unusual  crowd.  He 
was  soon  followed  by  members  who  told  of  the  perfect  enforce- 
ment of  this  rule  on  their  respective  roads.  Those  who  maintamed 
the  impossibility  of  enforcing  the  rule  then  limited  their  claims  as 
to  cases  of  small  roads  only,  where  equipment  to  move  large  and 


unusual  crowds  was  limited,  and  policemen  were  few  and  far 
between.  This  theory  was  unchallenged  for  several  minutes,  until 
a  former  member  volunteered  the  information  that  it  was  entirely 
possible  to  enforce  the  rule  on  small  roads  at  all  times  and  places, 
as  he  had  done  it.  It  did,  however,  appear  later  in  the  discussion 
that  considerable  difficulty  is  sometimes  experienced  in  clearing 
the  steps  on  a  small  road  where  a  drunk  and  disorderly  picnic 
crowd  has  to  be  handled.  The  testimony  of  managers  of  both 
large  and  small  properties  conclusively  showed,  however,  that  it 
is  entirely  possible  to  enforce  the  rule  if  a  determined  effort  is 
made,  and  that  it  is  being  done  under  all  kinds  of  conditions.  This 
settled  the  question  of  possibility,  and  left  the  point  at  issue 
whether  it  was  really  desirable  to  have  such  a  rule  or  not.  With 
conditions  as  in  New  York  City,  where  the  congestion  of  traffic 
in  narrow  streets  makes  it  dangerous  to  stand  on  the  running- 
board,  the  necessity  of  the  rule  is  unquestioned.  In  smaller  cities, 
particularly  in  the  West,  where  there  is  more  room  in  the  streets 
and  the  motormen  in  passing  teams  can  always  easily  make  allow- 
ance for  the  large  runningboard  load  which  is  ever  present  on 
rush  trips,  we  believe  that  such  a  rule  would  not  receive  favor 
from  either  the  public  or  the  management.  The  necessity  for  such 
a  regulation  should  be  judged  very  largely  by  the  relative  per  cent 
of  accidents  due  to  passengers  riding  on  the  steps.  The  committee 
on  accidents  appointed  at  that  same  session  of  the  convention 
should  be  able  to  throw  some  light  on  that  at  ne.xt  meeting.  The 
rule,  however,  has  its  legal  aspect,  which  is  more  important  than 
its  practical  results  on  the  great  majority  of  roads.  It  seems 
somewhat  likely  that  the  presence  of  such  a  rule  on  the  company's 
books  and  a  notification  to  passengers  of  its  existence  and  that 
they  ride  on  the  step  at  their  own  risk  would,  like  the  similar  rule 
on  the  steam  roads,  release  the  company  from  liability  in  case  of 
accident  to  a  passenger  riding  on  the  step,  even  though  forcible 
means  were  not  taken  to  enforce  the  rule.  How  far  the  courts 
would  hold  to  this  position  is  a  question,  but  in  view  of  the  pos- 
sible legal  release  involved  it  might  be  a  good  rule  to  allow  pas- 
sengers to  ride  on  steps  at  their  own  risk  only,  even  if  an  enforced 
prohibition  of  step  riding  was  not  made. 

*  *  * 

One  of  the  first  things  to  attract  the  attention  of  street  railway 
visitors  at  Rochester  last  week  was  the  track  construction  going 
on  there  in  the  streets  and  employing  for  this  pieces  of  old  girder 
rail.  After  seeing  this  construction  it  was  with  special  interest 
that  the  convention  listened  to  the  short  paper  by  Le  Grand  Brown, 
chief  engineer  of  the  Rochester  Railway  Company,  on  this  steel- 
tie  construction.  The  principal  point  brought  out  by  the  paper 
and  the  discussion  which  followed  was  that  the  use  of  a  girder 
form  of  tie,  such  as  afforded  by  the  old  rail,  held  the  track  down 
and  kept  it  from  heaving  when  the  ties  were  surrounded  with 
concrete,  whereas  steel  ties  of  angle-bar  form  are  not  so  perfectly 
held  by  the  surrounding  concrete,  and  the  track  can  work  up  and 
down  or  sideways.  Counting  the  old  rail  at  its  market  price,  the 
expense  of  track  laid  with  these  ties  is  no  more  than  with  wood 
ties,  as  the  steel  ties  do  not  need  to  be  laid  at  such  frequent  inter- 
vals as  the  wood.  The  electric  joint  welding  which  is  going  on 
at  Rochester  also  was  a  source  of  much  interest  to  track  engineers. 
Those  who  have  visited  Buffalo  this  season  have  had  opportunity 
to  see,  by  riding  for  miles  on  the  Buffalo  railway  lines,  the  prac- 
ticallv  perfect  results  that  are  now  possible  with  electric  irack 
welding  after  the  many  years  of  unsuccessful  experiment  in  that 
direction. 

*  *  * 

It  is  impossible  in  this  issue  fully  to  review  all  of  the  papers 
presented  at  Rochester.  Some  of  them  were  printed  and  com- 
mented upon  last  week,  and  most  of  the  remaining  papers  will  be 
found  in  this  issue.  They  speak  for  themselves  and  represent 
careful  investigation  on  the  part  of  the  writers  of  the  topics  treated. 
As  most  of  them  were  also  discussed  at  length  by  the  association, 
a  full  opportunity  was  afforded  at  the  meeting  to  bring  out  the 
salient  features  of  each,  and  readers  are  referred  for  such  analysis 
to  the  discussion  and  the  papers  themselves. 
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The  President  at  Niag:ara 


On  Sept.  6,  the  day  on  which  he  was  struck  down  by  the  vil- 
lainous assassin,  President  McKinley,  his  wife,  a  number  of  friends 
and  relatives  and  diplomats,  in  all  a  party  of  about  107,  made  a 
trip  to  Niagara  Falls,  visiting  the  power  house  of  the  Niagara 
Falls  Power  Company,  and  enjoying  a  ride  over  the  picturesque 


is  as  follows :  Philadelphia  Company,  $19,000,000 ;  Consolidated 
Traction  Company,  $27,000,000;  Southern  Traction  Company, 
$5,000,000;  total,  $51,000,000.  According  to  the  terms  of  the  merger, 
the  Philadelphia  Company  acquires  the  preferred  and  common 
stocks  of  the  Consolidated  Traction  Company.  To  make  this 
purchase  the  company  will  increase  outstanding  securities  and  cre- 
ate a  new  collateral  bond  issue.  New  5  per  cent  bonds  to  the 
extent  of  $12,000,000  will  be  issued,  the  preferred  5  per  cent  stock 


[     Photo.    Copyright,  iQoi,  by  C.  D.  Brinckerho^       PRESIDENT  MC  KINLEY  AND  PARTY  AT  NIAGARA 


Gorge  Railroad.  President  McKinley  and  the  party  left  Buffalo 
by  special  train  over  the  New  York  Central  Railroad  at  9:50 
o'clock  and  traveled  direct  to  Lewiston,  arriving  there  at  10:07. 
Four  special  cars  had  been  provided  by  the  Niagara  Gorge  Rail- 
road, and  the  President  occupied  the  first  of  these  cars.  Little 
time  was  lost  in  boarding  the  cars,  but  the  route  was  traveled 
slowly,  thus  giving  the  party  a  chance  to  realize  all  there  is  in  this 
beautiful  ride.  It  was  during  this  trip  and  only  about  four  hours 
before  he  was  shot  that  the  photograph  presented  herewith  was 
taken. 

Niagara  Falls  was  reached  at  11:15  o'clock,  and  the  party  then 
viewed  the  falls.  President  and  Mrs.  McKinley  being  driven  as 
far  as  the  center  of  the  Suspension  Bridge.  After  the  party  had 
partaken  of  lunch  the  power  plant  was  visited.  The  President 
inspected  every  part  of  the  great  plant,  even  descending  by  the 
elevator  to  the  bottom  of  the  pit.  Over  half  an  hour  was  spent  at 
the  power  house,  and  at  2:50  the  return  trip  to  Buffalo  was  begun 
in  order  that  the  President  might  attend  the  afternoon  ceremonies 
at  the  Exposition. 



The  Pittsburg;  Consolidation 


The  negotiations  for  the  transfer  of  the  control  of  the  Consoli- 
dated Traction  Company  and  the  Southern  Traction  Company  to 
the  Philadelphia  Company  were  practically  completed  last  week, 
and  formal  transfer  will  probably  be  completed  within  forty-five 
days.  The  transaction  involves  over  $30,000,000,  and,  when  con- 
summated, the  Philadelphia  Company  will  become  the  parent  com- 
pany, and  have  complete  control  of  practically  all  the  traction  in- 
terests of  Pittsburgh  and  Allegheny,  as  well  as  most  of  the  Alle- 
gheny County.    The  total  issue  of  stock  of  the  companies  involved 


will  be  increased  by  $1,800,000  and  the  common  stock  will  be  in- 
creased by  $8,100,000. 



Parlor  and  Sleeping  Car  Service  Between  Gncinnati  and 
Columbus 


The  Pomeroy-Mandelbaum  syndicate  has  practically  completed 
traffic  arrangements  with  the  Appleyard  syndicate,  of  Columbus, 
whereby  through  parlor  and  sleeping  cars  will  be  operated  from 
Cincinnati  to  Columbus.  The  roads  utilized  will  be  the  Southern 
Ohio  Traction  Company  to  Dayton;  the  Dayton,  Springfield  & 
Urbana  Railway  to  Springfield,  and  the  Columbus,  London  & 
Springfield  Railway  to  Columbus.  The  first  two  mentioned  are 
in  operation,  and  the  last  will  be  completed  in  the  near  future. 
This  arrangement  indicates  that  the  next  move  will  be  to  operate 
through  cars  from  Cleveland  to  Cincinnati,  the  route  from  Cleve- 
land being  over  the  Cleveland,  Elyria  &  Western  Railway,  the 
Cleveland,  Ashland  &  Mansfield  Railway,  the  Mansfield,  Gallon 
&  Crestline  Railway,  and  the  Columbus,  Delaware  &  Marion 
Railway,  all  of  which  are  either  in  operation  or  under  construc- 
tion. The  scheme  of  running  sleeping  cars  is  by  no  means  vis- 
ionary, but  will  be  an  actual  fact  as  soon  as  the  Columbus,  London 
&  Springfield  Railway  is  completed,  contracts  having  been  placed 
with  the  Barney  &  Smith  Manufacturing  Company,  of  Dayton, 
for  both  sleeping  and  parlor  cars.  These  cars  will  be  the  first  of 
their  kind  ever  built  for  interurban  roads.  They  will  be  con- 
siderably larger  than  the  present  interurban  cars,  and  will  be 
equipped  with  every  possible  convenience.  It  is  stated  that  the 
schedule  between  Columbus  and  Cincinnati  will  be  about  six 
hours. 


September  21,  1901.] 


STREET  RAILWAY  JOURNAL. 


331 


The  Proceedings  of  the  Rochester  Convention 


A  brief  report  of  the  Rochester  meeting  of  the  New  York  State 
Street  Railway  Association  was  published  in  the  last  issue  of  this 
paper,  together  with  the  president's  address  and  three  of  the 
papers.  The  complete  report  of  the  discussion  is  now  available, 
and  an  abstract  is  given  herewith. 

Immediately  after  the  presentation  of  the  president's  address 
Professor  Carpenter,  of  Itacha,  rose  and  said: 

Mr.  Carpenter. — In  view  of  the  sentiments  which  have  been 
expressed  in  the  annual  address  of  our  president,  I  desire  to  of¥er 
a  resolution.  This  resolution  has  been  carefully  considered  by 
the  officers  of  this  association,  and  it  expresses  their  sentiments 
as  well  as  my  own,  and  I  hope  it  may  express  the  sentiments  of 
all  of  us  unanimously: 

Whereas,  The  people  of  the  United  States  have  recently,  and  for  the  third 
time  within  the  nation's  history,  been  subjected  to  anguish  and  humiliation 
by  the  hand  of  the  assassin,  directed  against  the  person  and  life  of  their 
chief  magistrate,  the  President;  and 

Whereas,  Such  infamous  crimes  have  been  fostered  and  stimulated  by  the 
false  teaching  and  malignant  purposes  of  reckless  and  partisan  free  speakers 
and  of  a  perverted  free  press;  therefore 

Resolved,  That  we,  the  representatives  of  the  Street  Railway  Association 
of  the  State  of  New  York,  take  this  opportunity  to  express  our  sense  of 
detestation  for  the  crime  and  for  all  those  who  openly  or  covertly  aid  and 
abet  it;  and  further,  we  urge  and  recommend  the  early  passage  of  such 
legislation  by  the  federal  government,  and  by  the  several  States,  as  will  tend 
to  repress  anarchy,  or  the  expression  of  anarchial  sentiments  and  theories,  and 
inflict  swift  and  extreme  punishment  upon  all  who  engage  in  such  treason- 
able and  seditious  undertakings,  and 

Resolved,  That  we  tender  to  President  McKinley  the  expression  of  our 
highest  confidence  in  the  rectitude  of  his  public  acts;  our  sincere  sympathy 
and  afifection  for  him  .  in  his  present  peril  and  suflfering  from  the  assassin's 
blow,  and  our  deep  detestation  of  the  crime  and  the  criminal,  and 

Resolved,  That  our  hearts  are  made  glad  by  the  daily  tidings  indicating 
the  President's  sure  and  early  recovery  from  his  grievous  wounds,  and  that 
we  hereby  supplicate  the  merciful  hand  of  Divine  Providence  for  the  safe- 
guarding of  our  stricken  and  beloved  chief  magistrate. 

The  resolutions  were  heartily  and  unanimously  adopted. 

The  association  then  received  and  adopted  the  report  of  the 
executive  committee,  after  which  Mr.  Green,  master  mechanic 
of  the  Rochester  Railway  Company,  read  a  paper  on  track  bond- 
ing.   This  was  published  last  week. 

Mr.  Nicholl. — I  would  like  to  ask  the  members  of  the  con- 
vention what  their  experience  has  been  in  taking  up  old  bonds 
that  have  been  in  the  street  for  from  four  to  six  years,  particularly 
whether  they  have  been  found  to  be  oxidized.  We  took  out  2 
miles  or  so  of  track  a  short  time  ago  and  did  not  find  a  single 
copper  bond  which  was  not  oxidized  at  the  connecting  point.  The 
bonds  were  of  our  own  make,  and  the  terminals  were  attached 
to  the  rails  by  means  of  a  nut  and  bolt,  but  we  found  that  the 
whole  bond,  not  only  the  terminal,  but  all  the  way  around,  was 
oxidized.  I  do  not  think  we  found  a  single  bond  that  came  out 
as  it  was  put  in. 

Mr.  Cole  stated  that  in  Cambridge  the  bonding  had  suffered 
greatly  from  electrolytic  action,  especially  in  gravel  soil,  where 
there  were  deposits  of  quicksand. 

Mr.  Shiplin  stated  that  his  company  had  suffered  severely 
from  copper  thieves,  who  would  break  ofif  exposed  bonds.  He 
had  then  tried  bonding  under  the  fish-plate.  This  was  more 
satisfactory,  but  the  bonds  had  to  be  examined  every  spring,  and 
some  would  be  found  broken.  He  believed  the  best  bond  to  be 
a  short  bond  close  to  the  end  of  the  rail  or  a  plastic  bond. 

The  paper  on  "Accidents,"  by  Daniel  W.  Patterson,  of  the 
Metropolitan  Street  Railway  Company,  was  then  read.  .  This 
will  be  published  next  week. 

The  President. — The  next  paper  is  that  by  Maurice  Hoopes,  on 
/'Third-Rail  Intcrurban  Railways."  Mr.  Hoopes  is  an  electrical 
engineer  for  J.  G.  White  &  Company,  of  New  York.  (Mr. 
Hoopes'  paper  was  published  last  week.) 

A  Member. — Can  you  successfully  operate  the  third  rail  in  an 
open  country  covered  with  snow  in  the  winter? 

Mr.  Hoopes. — There  is  no  difficulty  with  the  snow.  It  can  be 
cleaned  from  the  rail  very  nicely,  and  there  is  no  difficulty  about 
getting  contact,  but  sleet  is  very  difficult  to  handle.  Our  ex- 
lierience  has  shown  that  we  need  a  better  sleet  scraper,  but  no 
scraper  will  as  yet  open  the  road.  In  fact,  every  road  is  subject 
to  some  sort  of  interruption  during  heavy  storms.  Elevated  rail- 
roads, with  a  frequent  headway,  do  not  have  much  trouble,  but 
roads  not  having  frequent  headway  do. 

Mr.  Ely. — I  was  told  by  a  motorman  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company  the  other  day  concerning 
the  Cohassett  line,  that  they  were  only  bothered  twice  last  winter 
by  snow  or  sleet,  and  that  the  improved  form  of  scraper  which 
they  have  brought  into  use  was  very  efficacious  in  removing  (he 
sleet. 


Col.  Ashley  W.  Cole. — Some  two  years  ago  Colonel  Heft  told 
me  that  he  thought  a  plan  would  be  developed  by  which  the  shoe 
could  be  carried  along  on  the  underside  or  alongside  the  third 
rail.  He  thought  this  arrangement  would  offer  greater  protec- 
tion against  accidental  contact  with  the  rail,  and  that  it  would 
also  protect  the  rail  from  the  sleet  and  ice  trouble.  I  would  like 
to  ask  Mr.  Hoopes  if  he  knows  whether  anything  has  been  done 
in  that  connection,  and,  if  not,  whether  it  has  been  found  imprac- 
ticable? 

Mr.  Hoopes. — There  has  been  no  such  construction  under- 
taken except  experimentally,  and  no  sufficient  experimenting  has 
been  done  to  satisfy  anyone  as  to  the  results  possible.  The  mat- 
ter is  in  the  hands  of  the  engineers  interested  in  the  subject,  and 
I  think  that  such  a  method  of  operation  is  quite  possible.  It 
would  be  very  expensive  for  any  road  to  undertake  to  install  such 
an  equipment  throughout  its  line,  because  if  not  successful  it 
would  have  to  be  changed  over  to  the  standard  construction;  be- 
sides, it  is  rather  difficult  to  try  that  sort  of  experiment,  because 
a  road  has  to  wait  so  long  for  the  critical  weather  conditions. 
Nevertheless,  the  arrangement  of  the  shoe  resting  upon  the  head  of 
a  rail,  and  held  there  by  gravity,  is  very  much  easier  to  employ 
than  any  system  that  substitutes  springs  for  gravity.  For  that 
reason  the  system  that  Colonel  Heft  proposes  is  objectionable, 
but  it  is  not  insurmountably  so.  I  think  it  is  worthy  of  a  trial, 
and  I  am  rather  surprised  that  the  colonel  has  not  tried  it  before 
this  time,  but  I  am  sure  he  has  not. 

Tpie  President. — If  there  is  no  further  discussion  on  this  sub- 
ject we  will  listen  to  the  paper  on  "Storage  Batteries,"  prepared 
by  C.  E.  Roehl,  of  the  Brooklyn  Rapid  Transit.  The  paper  will 
be  read  by  Mr.  Morse.  (This  paper  is  published  elsewhere  in  this 
issue.) 

Mr.  Morse. — I  would  like  to  add  that  our  batteries  have  been 
in  use  for  about  a  year  and  a  half,  and  we  have  not  had  to  make 
any  repairs.  We  have  not  been  obliged  to  remove  any  plates,  and 
have  no  leaky  cells,  so  that  our  expense  in  that  respect  has  been 
very  small;  there  has  been  no  buckling  of  the  plates.  Of  course, 
acid  has  to  be  added  from  time  to  time.  I  think,  since  the  in- 
stallation of  the  batteries  we  have  used  altogether  about  $200 
worth  of  acid. 

Mr.  Ely. — How  about  the  deterioration  in  plates? 

Mr.  Morse. — It  has  not  been  noticable  so  far. 

Mr.  Ely. — Can  you  give  any  idea  of  the  amount  of  material 
deposited? 

Mr.  Morse. — There  is  a  deposit  in  the  bottom  of  all  the  cells, 
hut  we  have  not  measured  it.  In  fact,  it  is  very  hard  to  take  meas- 
urements, because  as  the  deposit  goes  to  the  bottom  of  our  cells 
it  forms  a  very  hard  cake,  and  if  a  person  tried  to  dig  through 
it,  and  he  was  not  careful,  he  would  go  through  the  lead  under- 
neath it.  I  do  not  suppose  the  deposit  amounts  to  more  than  a 
quarter  of  an  inch. 

Mr.  Ely. — Has  it  ever  been  removed? 

Mr.  M  orse. — Not  thus  far.  In  time,  I  suppose,  it  will  fill  up 
so  as  to  come  very  near  the  bottom  of  the  plates,  and  then  it  will 
have  to  be  removed. 

Mr.  Vreeland. — Some  two  years  ago,  while  we  were  erecting 
our  large  power  station,  we  found  that  it  would  be  impossible  to 
get  power  from  it  in  anywhere  near  the  time  required,  so  there 
was  danger  that  we  would  have  to  commence  the  winter  short  at 
least  a  third  of  the  amount  of  current  we  required  to  move  our 
cars.  It  would  have  been  impossible,  of  course,  to  have  con- 
structed an  additional  station  and  erect  smaller  generators  in 
time.  To  meet  the  emergency  we  made  a  contract  for  two  storage 
battery  equipments,  which  were  placed  in  our  car  houses  at  points 
suitable  for  operation.  The  cost  of  fixing  up  the  car  houses  for 
the  batteries  amounted  to  practically  nothing.  The  batteries  were 
contracted  to  be  installed  in  ninety  days.  They  were  in  working 
operation  in  that  time.  They  carried  us  through  the  winter  and 
gave  us  all  the  additional  power  we  required.  We  worked  them 
very  hard,  and,  while  we  put  in  battery  plants  for  the  particular 
reasons  cited,  we  found  an  additional  reason  for  their  continued 
use  irrespective  of  the  original  purpose.  It  was  this:  With  the 
running  of  large  cars,  sometimes  three  to  the  block,  and  some- 
times with  a  block  covered  by  cars  heavily  loaded,  we  could  not, 
with  the  best  system  we  had,  keep  up  our  voltage.  At  intervals 
the  voltage  would  not  remain,  due,  probably,  to  an  inferior  half 
ton  of  coal  or  so  that  went  under  the  boiler*,  or  some  other  rea- 
son. This  fact  reduced  very  materially  our  speed,  and  conse- 
quently our  carrying  capacity.  As  you  all  know,  on  some  very 
heavy  lines  we  have  a  fifteen-second  headway  in  the  busy  part  of 
the  day,  and  any  decrease  in  speed  means  practically  a  congestion 
on  that  line.  By  the  aid  of  the  batteries  we  were  able  to  hold  a 
constant  550  volts.  Such  depreciation  as  appeared  was  due  to  the 
fact  that  the  manufacturers  limited  themselves  in  the  weight  of 
the  plates.    At  the  present  time  the  batteries  are  running  as  high 
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as  600  lbs.  and  700  lbs.  to  the  horse-power.  We  have  found, 
then,  that  there  is  practically  no  deterioration  of  the  battery  at 
all  as  to  capacity,  even  with  the  batteries  worked  hard.  We  know 
this  from  the  fact  that  we  have  taken  the  batteries  apart  and 
moved  them  to  other  locations.  They  were  simply  set  up  at  first 
for  an  emergency,  but  at  the  present  time  we  are  equipping  nearly 
every  rotary  converter  station  with  them.  We  have,  also,  very 
large  batteries  at  our  large  power  station,  and  we  will  add,  during 
the  next  year,  about  a  million  dollars'  worth  of  batteries  to  that 
plant.. 

The  paper  by  Mr.  Barnes,  on  "Brakes  for  Electric  Cars,"  was 
then  read  by  Col.  A.  W.  Cole.    It  was  published  last  week. 

Mr.  Vreeland. — As  a  member  of  the  association  and  member 
of  the  executive  committee,  I  want  to  thank  Mr.  Barnes  for  the 
valuable  paper  he  has  placed  before  us,  and  I  want  to  call  special 
attention  to  one  point  in  it,  and  that  is  the  question  of  proper 
inspection.  That  this  is  not  properly  done  by  a  majority  of  the 
roads  is  very  thoroughly  understood.  I  had  occasion,  a  year  or 
two  ago,  with  Mr.  Barnes,  and  at  his  request,  to  look  at  a  rail- 
road that  is  operated  under  very  severe  conditions,  and  they 
claimed  to  him  that  they  had  satisfactory  appliances  which  would 
stop  their  cars  in  case  of  an  emergency.  We  picked  out  a  car  at 
random  and  tested  it,  and  the  emergency  part  of  it  would  not 
work  at  all;  we  could  not  make  it  work.  I  think  we  examined 
three  or  four  cars  and  not  one  of  them  worked. 

There  was  an  accident  in  a  certain  city  a  few  years  ago  which 
I  was  called  upon  to  look  into.  The  cars  were  equipped  with 
emergency  attachments,  but  you  could  take  any  car  at  random 
and  make  an  effort  to  throw  the  automatic  device,  and  it  would 
not  come  within  5  ins.  of  the  point  where  it  would  be  of  any 
utility.  Not  but  that  it  was  perfect  when  it  was  installed,  but 
from  the  fact  that  it  was  only  to  be  used  in  case  of  an  emergency, 
possibly  only  once  in  a  year,  nobody  paid  any  attention  to  it.  A 
large  proportion  of  the  accidents  due  to  defective  brakes  will  be 
found,  on  close  investigation,  to  have  been  caused  by  careless  or 
improper  inspection,  or  possibly  to  no  inspection  at  all.  The  best 
rules  in  the  world  we  can  formulate  for  the  government  of  our 
motormen  will  be  worthless  if  the  motormen  are  not  kept  up  to 
the  rules.  In  the  same  way,  if  the  inspectors  do  not  do  their  duty, 
there  is  absolutely  no  safety  in  any  brake  we  may  put  on,  no  mat- 
ter how  much  money  we  spend  on  it. 

Me.  Carpenter. — I  think  most  of  you  know  the  short  line  that 
we  have  at  Ithaca.  We  have  a  good  many  very  bad  curves  and 
some  very  severe  grades,  and  the  question  of  the  emergency 
brake  has  been  discussed  by  us  a  great  many  times.  Neverthe- 
less, I  have  practically  come  to  the  conclusion  that  even  on  our 
line  emergency  brakes  are  not  of  much  help.  I  think  the  only 
severe  accidents  we  have  had  on  hills  were  aggravated  at  least 
by  the  use  of  a  shoe-brake.  While,  in  many  cases,  the  shoe-brake 
or  emergency  brake  has  not  worked  at  all  when  we  have  called 
upon  it,  in  these  particular  cases  it  did  work,  yet  the  car  went 
a  long  distance,  and  did  a  considerable  amount  of  damage.  It 
has  seemed  to  me  that,  unless  we  have  something  for  emergency 
use  which  is  also  in  everyday  use,  it  is  pretty  certain  to  be  of  no 
value  when  the  emergency  comes.  We  are  running  cars  about 
18  ft.  in  length 'with  hand  brakes.  Recently  we  have  had  the 
motormen  trained  in  operating  the  motors  as  generators,  so  that, 
in  case  of  an  accident  to  the  brakes,  and  as  a  last  resort,  they  can 
employ  that  method,  and  it  promises  better  for  us  than  any 
emergency  brake  which  we  have  tried  or  with  which  I  am 
acquainted. 

Mr.  Morgan. — During  the  past  year  we  have  equipped  our 
road  at  Niagara  with  the  Price  friction  brake,  and  I  am  glad  to 
say  that  thus  far  it  has  been  very  satisfactory.  I  take  a  certain 
distance  of  road  and  I  require  that  nothing  shall  be  used  but  the 
hand  brake;  on  the  rest  of  the  road  we  allow  the  friction  brake 
only  to  be  used  so  as  to  keep  both  of  these  brakes  in  good  con- 
dition. * 

The  convention  then  adjourned  for  luncheon,  to  meet  at  2:30 
o'clock  p.  m. 

TUESDAY  AFTERNOON  SESSION 
The  President. — The  first  order  of  business  will  be  the  discus- 
sion upon  the  remarks  made  by  Mr.  Vreeland  last  year  on  "How 
to  Increase  Efficiency  of  Employees."    Mr.  Vreeland  has  nomi- 
nated Mr.  Connette  to  speak  first  on  this  subject. 

Mr.  Connette. — I  submitted  a  short  paper  at  the  last  meeting 
of  the  New  York  State  Convention  on  this  particular  subject,  and 
that,  to  a  very  large  extent,  covers  my  views  in  regard  to  how  we 
can  promote  and  increase  the  efficiency  of  our  employees.  Dis- 
cipline is  defined  as  follows:  First,  subjection  to  rule,  submissive- 
ness  to  order  and  control;  second,  training  to  act  in  accordance 
with  established  rules;  third,  the  treatment  suited  to  a  disciple  or 
learner,  education,  development  of  faculties  by  instruction  and 
exercise;  training;  fourth,  correction,  punishment  inflicted  by  way 
of  correction  and  training.    The  United  States  army  has  rules 


and  regulations  which  govern  the  conduct  of  soldiers,  and  I  be- 
lieve that  perhaps  mistakes  are  sometimes  made  by  endeavoring 
to  apply  military  discipline  in  the  government  of  employees  of 
corporations.  The  United  States  army,  of  course,  can  enforce 
its  discipline  by  law,  with  a  penalty  of  imprisonment  or,  perhaps,  a 
more  serious  punishment,  while  with  corporations  that  is  not  the 
case.  You  can  discharge  a  man  for  the  most  severe  act  that  he 
might  possibly  commit,  but  a  discharge  to  some  men  does  not 
count  for  much.  I  would  define  discipline  as  applied  to  private 
corporations  something  like  this:  First,  obedience  to  rules  and 
instruction;  second,  recognition  of  authority;  third,  zeal  and  dili- 
gence in  obtaining  proficiency  of  performance;  fourth,  treatment 
by  means  of  correction  for  any  infraction  of  the  foregoing  stipula- 
tion. 

I  think  strict  obedience  to  a  few  rules  is  proper  discipline.  It 
is,  perhaps,  a  fault  with  a  large  number  of  us  that  we  have  too 
many  rules  which  we  fail  to  enforce.  It  is  the  policy  of  some  to 
issue  rules  containing  ambiguous  sentences,  and  winding  up  with 
threats  of  discharge  or  suspension,  which  are  never  enforced. 
They  consequently  amount  to  nothing  more  than  a  scare-crow, 
and  any  rules  that  are  issued  for  the  purpose  of  a  scare-crow  do 
not  tend  toward  good  discipline.  I  think  that  all  rules  and  regula- 
tions should  be  in  plain,  simple  language;  there  should  be  only  a 
few,  and  those  rules  should  be  enforced. 

The  most  important  matter  though,  I  think,  is  the  question  of 
how  to  handle  the  men.  Some  men  when  they  are  placed  in 
charge  as  foremen  are  liable  to  allow  their  stomachs  or  their  ill- 
temper  or  their  bad  judgment  to  govern.  Men  sometimes,  when 
they  come  out  in  the  morning,  are  afflicted  with,  perhaps,  a  case 
of  indigestion;  they  do  not  feel  good,  and  they  take  out  their  spite 
on  some  particular  employee;  and  we  should,  as  far  as  possible, 
it  strikes  me,  in  the  handling  of  our  employees,  not  allow  any  ill- 
feeling,  or  any  ill-temper,  or  any  favor  or  prejudice  to  govern  or 
to  bias  us  in  trying  to  enforce  the  discipline  of  the  road.  All  men 
are  not  constituted  to  manage  men.  Mistakes  in  appointment  of 
foremen  or  men  in  authority  who  are  not  capable  of  administering 
justice  and  equality  are  many  times  the  source  of  unrest,  discon- 
tent and  disturbance  among  employees.  Some  men  have  the 
capacity  to  govern  and  direct,  but  are  not  equipped  with  that 
diplomacy  and  conservatism  necessary  to  obtain  the  best  results. 

Another  thing  that  should  be  considered  in  the  handling  of 
men,  in  my  judgment,  is  that  we  should  not  only  be  governed 
without  prejudice  or  favor,  but  we  should  recognize  mewit  as  well 
as  neglect  of  duty.  We  are  all  of  us  too  anxious  to  find  fault,  to 
criticize,  to  reprimand,  and  if  we  were  just  as  equally  anxious  to 
commend,  to  say  a  good  word  to  an  employee  when  he  does  his 
duty  faithfully,  honestly  and  conscientiously,  we  would,  perhaps, 
create  a  better  feeling  among  the  men,  because  they  would  recog- 
nize that  merit  and  ability  were  noticed  as  well  as  infractions  of 
the  rules  or  neglect  of  duty.  When  a  man  feels  that  when  he  does 
his  duty  it  is  recognized,  you  get  the  best  result;  that  is,  when 
you  have  got  the  men  co-operating  with  you,  when  you  get  the 
men  in  the  state  of  mind  that  they  feel  that  the  interest  of  the 
company  is  their  interest,  when  they  feel  that  the  success  of  the 
company  means  their  success. 

As  to  the  penalty  for  infraction  of  the  rules  I  believe  that  it 
should  be  administered  in  such  a  manner  as  you  would  like  to 
have  it  inflicted  upon  you  were  you  in  the  other  man's  place.  For 
instance,  if  a  superintendent  or  general  manager  or  any  other 
officer  who  has  control  of  men,  sees  an  employee  violating  a  rule 
or  doing  something  that  he  ought  not  to  do,  he  should  call  his 
employee  to  him  at  a  proper  time  and  say  to  him  he  had  violated 
the  rule.  He  should  speak  to  him  as  man  to  man,  and  convince  him 
that  he  had  trespassed  upon  the  discipline  of  the  company,  and  that 
he  should  be  punished  for  it.  Then  when  you  do  that  it  strikes 
me  that  that  man's  record  ought  to  be  taken  into  consideration; 
if  he  had  been  in  the  employ  of  the  company  for  a  long  time,  and 
has  served  the  company  faithfully  and  honestly  in  the  discharge 
of  his  duties,  and  this  is  his  first  offense,  I  think  that  that  should 
count  for  much  as  to  the  amount  or  the  extent  of  the  penalty 
which  should  be  inflicted  upon  that  particular  employee.  We 
can  not,  in  my  judgment,  make  rules  of  punishment  that  are  ap- 
plicable for  the  same  offense  to  the  entire  corps  of  men,  because 
we  must  recognize  service;  we  must  recognize  that  men  are  not 
infallible,  and  that  some  time  or  other  they  will  go  wrong.  But 
if  it  is  the  first  offense,  or  even  a  second  offense,  we  should  recog- 
nize in  that  man  the  duty  which  he  has  performed  prior  to  this 
time  or  prior  to  the  time  that  he  had  committed  the  particular 
offense,  and  let  that  govern  us  in  the  penalty  which  we  should 
apply  for  the  particular  offense  which  he  has  committed. 

The  President. — Mr.  Root  will  discuss  the  topic,  "Benefits  of 
Associations." 

Mr.  Root. — The  Metropolitan  Street  Railway  Association  was 
formed  in  the  spring  of  1897,  with  a  membership  of  about  fifty,  and 
from  this  it  has  steadily  grown  until  to-day  it  has  a  membership  of 
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over  four  thousand.  Tlie  dues  arc  50  cents  a  month,  which  is  the 
onnly  expense  to  which  its  members  are  liable.  It  pays  a  sick  benefit 
of  $1  per  day,  with  a  maxiinum  amount  of  $90  in  any  one  year,  and 
a  $150  death  benefit  to  a  beneficiary  stipulated  in  the  agreement, 
which  is  signed  by  the  member  upon  entering  the  association.  It 
has  a  library  of  2000  volumes,  donated  by  the  company,  which  is 
free  to  the  members  and  their  families.  It  has  a  physician,  whose 
services  are  free  to  members,  and  who  is  subject  to  call  at  all  times 
of  the  members,  either  at  the  company's  depots  or  at  the  members' 
homes.  It  has  a  bed  in  St.  Vincent's  Hospital,  given  by  President 
■Vreeland.  It  has  six  pool  tables,  located  at  the  different  depots, 
given  by  a  director  of  the  company.  The  general  manager  of  the 
company  is  the  president  of  the  association,  the  treasurer  of  the 
company  is  the  treasurer  of  the  association  and  the  secretary  is  a 
special  officer,  appointed  by  the  president  of  the  association.  The 
board  of  trustees  consists  of  seven  members — the  president,  three 
appointed  by  the  president,  and  three  elected  by  the  members  of 
the  association  at  the  annual  meeting.  The  only  salaried  officer  is 
the  secretary,  who  is  paid  by  the  company.  The  association  has  paid 
during  the  five  years  of  its  existence  over  $60,000  in  sick  and  death 
benefits.  The  association  gives  annually  a  picnic  and  a  ball,  from 
which  $2,000  each  year,  on  an  average,  has  been  turned  into  the 
treasury  of  the  association.  Meeting  rooms,  library,  pool  rooms, 
etc.,  have  been  furnished  by  the  company.  The  association  is  under 
absolutely  no  expense,  except  the  payment  of  sick  and  death  benefits 
and  the  stipulated  salary  of  a  physician.  The  company  gives  to 
the  members  of  the  association,  annually  at  Carnegie  Hall,  an  en- 
tertainment, at  which  the  highest  class  vaudeville  artists  appear. 

The  benefits  derived  from  such  an  association  may  be  divided  into 
two  classes:  (i)  The  benefit  derived  by  the  employee,  and  (2) 
the  benefits  derived  by  the  employer.  There  is  nothing  which  prob- 
ably appeals  more  strongly  to  the  large  majority  of  people,  certainly 
to  those  who  have  to  work  for  a  living,  than  those  things  which  yield 
a  direct  or  indirect  financial  return.  No  one  can  fail  to  see  the 
great  benefit  which  the  distribution  of  from  $10,000  to  $15,000  a 
year  means  to  the  men  who  are  working  for  wages,  on  which,  at  the 
best,  they  are  only  able  to  support  themselves  and  family  in  times 
of  health  and  prosperity.  Besides,  the  service  of  a  physician,  the 
free  use  of  a  library,  the  opportunity  to  play  pool  or  billiards  in  a 
well-lighted  and  well-ventilated  room  at  the  nominal  cost  of  a 
cent  a  cue,  are  indirect  financial  benefits  as  well  as  pleasures,  which 
are  bound  to  be  appreciated  by  any  body  of  intelligent  working- 
men,  such  as  are  employed  by  street  railway  companies. 

The  second  class  of  benefits  from  these  associations — the  benefit 
to  the  employer  or  stockholder — is  not  so  tangible  as  those  received 
by  the  employee,  but,  nevertheless,  exist,  to  a  large  extent,  and  are 
apparent  to  those  who  are  closely  in  touch  with  the  workings  of 
such  associations  and  their  bearing  upon  the  management  of  the 
company's  affairs.  It  may  be  difficult  to  demonstrate  to  an  outsider, 
or  to  put  your  finger  upon  particular  cases,  where  the  use  of  the 
library  or  the  association  rooms  or  the  pool  tables  accrues  to  the 
advantage  of  the  company.  It  is  unquestionably  true  to  my  mind, 
however,  that  all  of  these  things  create  a  certain  sentiment  in  the 
mind  of  the  employee  favorable  to  his  employers,  and  which  in 
times  of  labor  troubles,  when  the  misguided  and  unscrupulous 
agitator  attempts  to  cause  dissatisfaction,  crystallizes  into  a  feeling 
of  loyalty  toward  the  company,  which  could  not  ha^•e  been  gained 
in  any  other  way.  At  t\v^  monthly  meetings  of  the  Metropolitan 
Association,  which  are  held  in  the  association  rooms,  and  at  which 
men  of  prominence,  and  officers  of  the  company,  speak  to  the  men. 
the  employer,  as  represented  by  the  officials  of  the  company,  is 
brought  into  a  personal  relation  with  his  employees,  not  as  em- 
ployer and  employee,  but  as  man  to  man,  a'nd  in  this  way  there  is 
established  a  personal  relation  between  them,  and  a  feeling  of 
friendliness  which  certainly,  in  a  large  company  like  the  Metro- 
politan, is  not  possible  in  any  other  way.  I  believe,  as  illustrated 
in  the  late  trouble  in  Dayton,  Ohio,  which  the  National  Cash 
Register  Company  had  with  its  men,  that  it  is  possible  to  overdo  this 
character  of  work.  I  do  not  believe,  however,  that  we  have  done 
this  in  New  York,  and  as  an  illustration  of  the  spirit  in  which  the 
men  have  accepted  these  innovations,  one  of  the  pool  rooms,  located 
at  Fiftieth  Street  and  Seventh  Avenue,  takes  in,  on  an  average  of 
$45  a  week.  Several  games  of  pool  at  a  cent  a  cue  must  be  played 
in  the  course  of  a  week  to  make  the  receipts  of  a  room  $45. 

There  are,  to  my  mind,  three  predominate  problems  in  the 
handling  of  a  street  railway  property.  First,  is  the  relation  of  the 
management  to  its  employees  ;  second,  its  relation  to  the  public  and 
the  press ;  and,  third,  its  relation  to  the  State  and  city  officials. 
Of  these,  the  relation  of  the  management  to  its  employees  is  of  the 
greatest  importance.  However  unjust  it  may  be  to  the  responsible 
head  of  any  street  railway  property,  nevertheless  how  often  has  it 
been  the  case  that  the  faithful  and  efficient  work  of  years  has  been 
practically  forgotten  and  nullified  by  differences  which  have  arisen 
with  the  company's  employees.    The  fact  that  a  manager  has  been 


able  to  operate  his  road  at  a  less  cost  than  ever  before,  and  has 
brought  the  standard  of  equipment  and  the  roadbed  and  entire 
physical  condition  of  the  property  to  a  higher  level,  is  apt  to  be 
overlooked  by  the  company's  directors  and  stockholders  in  case 
serious  labor  difficulties  arise.  I  believe  that  the  interest  the  em- 
ployees take  in  a  financial  investment  ot  50  cents  a  month  in  an 
association,  and  the  enjoyment  of  the  opportunities  afforded  by  the 
libraries,  pool  rooms  arid  entertainments,  etc.,  together  with  the 
personal  contact  between  the  employees  and  management,  brings 
about  a  relation  between  them  similar  to  that  which  the  millions 
deposited  in  savings  banks  bring  about  between  citizens  and  their 
government.  I  think,  with  rare  exceptions,  that  there  will  be  found 
among  the  savings  bank  depositors  but  few  anarchists,  socialists,  or 
those  who  are  dissatisfied  with  existing  conditions.  The  millions  of 
savings  bank  depositors  are  one  of  the  strongest  influences  toward 
the  proper  government  of  any  country,  and  I  believe  that  the 
financial  and  other  interests  of  employees  in  a  street  railway  com- 
pany, through  their  association,  are  equally  strong  influences  for 
good. 

We  are  living  in  an  age  of  progress  in  which  no  industry  has 
made  more  rapid  strides  than  the  street  railway.  What  was  con- 
sidered ten  years  ago  a  liberal  policy  on  the  part  of  street  rail- 
way companies  toward  their  employees  would  be  considered  con- 
servative to-day.  The  methods  of  ten  years  ago  have  become 
obsolete,  and  can  not  be  used  effectually  at  the  present  time.  The 
relation  of  capital  and  labor,  as  represented  in  street  railway  prop- 
erties, has  undergone  a  radical  change  m  favor  of  the  condition  of 
labor.  The  betterment  of  labor  conditions  has  been  just  and 
fair,  and,  in  my  opinion,  any  street  railway  management  will  do 
well  to  recognize  it  and  meet  it  with  liberality.  There  is  no  better 
way  of  keeping  abreast  of  this  movement  than  the  encouragement 
and  fostering  of  mutual  benefit  associations. 

I  have  heard  managers  of  street  railway  properties  ask  the  ques- 
tion, which  is  a  heritage  from  the  old  street  railway  days:  "Aren't 
you  afraid  to  allow  your  employees  to  get  together  and  discuss  the 
affairs  of  the  company  and  their  feelings  toward  their  employers." 
I  unhesitatingly  say  that  J  believe  that  every  street  railway  com- 
pany should  be  in  a  position  to  say,  with  the  Metropolitan  Street 
Railway  Company,  that  it  has  nothing  to  fear  from  its  employees 
assembling  together.  There  are  many  things  that  are  necessary  in 
order  to  establish  proper  relations  between  the  management  of  a 
company  and  its  employees,  but  I  believe  that  the  most  potent  fac- 
tor of  all  is  the  benefits  received  by  the  employees  through  an  as- 
sociation and  the  relations  which  the  social  side  of  such  an  asso- 
ciation establish  between  the  management  and  its  men. 

The  President. — Mr.  Wheatley  will  now  discuss  the  selection 
and  training  of  employees. 

Mr.  Whe.\tley. — Without  going  into  the  generalities,  I  want 
to  give  you  a  leaf  out  of  my  experience  in  the  selection  of  men,  as 
I  think  that  these  conventions  ought  largely  to  be  statements  of 
experiences;  and  we  can  get  the  most  out  of  them  when  each  man 
comes  here  and  tells  his  own  practical  experience.  In  the  selec- 
tion of  our  conductors  and  motormen  we  require  each  of  them  to 
state  in  his  application  where  he  has  worked,  what  he  has  been 
doing  for  the  past  five  years,  and  to  give  the  names  of  three  or 
more  reputable  persons  to  whom  he  can  refer,  or  bring  from  such 
persons  letters  of  recommendation.  After  that  has  been  done  we 
have  an  investigator  go  to  the  address  given  by  the  applicant  to 
ascertain  whether  he  lives  at  that  address,  and  what  his  neighbors 
and  acquaintances  in  that  vicinity  have  to  say  of  his  reputation 
and  his  character.  In  the  case  of  a  man  who  comes  to  us  from  a 
distant  city  we  naturally  can  not  do  this  directly.  When  we  be- 
come satisfied  of  the  fitness  of  the  applicant  in  that  respect  he  is 
sent  for  and  is  then  put  into  the  school  of  training.  Our  system 
of  training  is  different  for  conductors  and  motormen.  The  con- 
ductors are  first  assigned  to  a  division  on  which  there  may  be 
several  lines;  on  each  of  these  lines  he  is  required  to  go  with  one 
of  the  most  competent  men  we  have  in  the  service  and  make  a 
stated  number  of  trips  by  day  and  by  night,  to  be  certified  to  by 
that  man,  as  well  as  by  the  line  inspector  in  charge  of  that  line. 
In  training  our  motormen  we  pass  them  through  the  same  ex- 
perience as  conductors,  except  that  before  they  are  assigned  to  a 
division  they  are  sent  to  our  electrical  inspector.  He  is  provided 
v/ith  a  school  car  which  has  trap  doors,  exposing  the  motors  and 
the  gearing;  it  is  also  provided  with  ammeters  and  voltmeters, 
and  the  applicant  is  there  given  as  much  instruction  as  he  can 
receive  within  a  week  or  ten  days'  time.  The  instructor  then 
certifies  to  his  competency,  and  he  is  recorded  as  No.  r,  2,  3  or  4. 
He  is  then  assigned  to  a  division  and  lines  in  the  division  in  the 
same  manner  as  a  conductor.  When  he  is  ready  for  work  the  di- 
vision superintendent  takes  him  in  hand,  and  about  the  first  ques- 
tion he  asks  him  is:  "Have  you  a  copy  of  the  book  of  rules;  if 
so,  what  ^ould  you  do  in  this  case  or  that?"  In  this  way  the 
superintendent  goes  through  the  main  points  in  the  book  of  rules 
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to  ascertain  whether  the  applicant  has  made  himself  sufficiently 
familiar,  not  with  all  the  rules,  for  that  would  be  impossible  within 
two  weeks'  time,  but  with  the  main  safety  rules.  Having  satisfied 
himself  that  the  prospective  employee  sufficiently  understands  his 
duties,  the  man  is  put  upon  a  car.  Upon  being  assigned  to  work 
he  is  still  kept  under  the  surveillance  of  the  inspector  of  the  line 
on  which  he  is  running  until  that  inspector  is  satisfied  that  he  is 
fully  competent  to  operate  a  car.  This  brings  us  up  to  the  point 
of  the  discipline  of  our  men. 

Discipline,  as  Mr.  Connette  has  told  you,  is  only  another  name 
for  training.  The  weak  spot  in  most  of  our  systems  is  the  in- 
sufficiency of  training  that  we  give  to  our  men  before  we  permit 
them  to  operate  a  car.  In  the  twenty-five  years  that  I  have  been 
connected  with  steam  railroads  I  have  known  of  no  case  in  which 
the  superintendent  of  a  steam  railroad  would  consider  a  man 
competent  to  go  into  the  train  service,  and  would  call  him  broken 
in  as  a  competent  man,  until  he  had  been  there  at  least  six  months 
or  a  year.  In  the  administration  of  discipline  I  agree  entirely 
with  one  of  the  previous  speakers  who  said  that  you  can  not  make 
a  hard  and  fast  rule  to  be  applied  to  all  men  at  all  times  for  the 
same  offense.  You  must  take  into  consideration  the  individuality 
of  the  man  and  the  effect  that  you  want  to  produce  upon  his  mind. 
There  are  times  when  ten  days  or  thirty  days  must  be  given  in 
order  to  make  the  necessary  impression,  for  there  are  some  men 
upon  whose  minds  you  can  not  make  an  impression  by  talking 
to  them. 

It  was  said  in  one  of  the  discussions  to-day  that  it  was  one 
thing  to  make  rules  and  regulations  and  another  thing  to  know 
that  the  men  always  obeyed  them.  That  is  another  point  in  the 
training  of  the  men  in  which  I  think  we  should  all  be  exceedingly 
careful,  i.  e.,  not  only  to  provide  them  with  the  necessary  rules 
and  regulations,  but  to  have  such  a  system  of  inspection  as  will 
enable  us  to  know  that  the  rules  and  regulations  are  obeyed. 

We  have  another  condition  in  Brooklyn  which  I  think  is  rather 
peculiar  to  our  system.  Our  excursion  business  in  the  summer 
makes  it  necessary  for  us  to  hire  some  1200  to  1500  new  men  every 
spring,  and  we  have  to  put  them  on  the  road  at  the  rate  of  from 
300  to  400  a  month.  We  commence  the  first  of  April  and  we  do 
not  get  through  until  July.  I  would  like  to  have  you  realize 
what  that  means  in  the  operation  of  a  large  system.  A  short 
time  ago  I  asked  an  officer  of  the  Ontario  &  Western  Railroad 
Company  how  many  train  men  they  had  in  their  entire  train 
service.  He  told  me  they  had  480.  Some  of  our  larger  railroad 
systems  do  not  have  more  than  1200  to  1500  men  in  their  train 
service,  and  I  dare  say  that  not  one  of  the  officers  of  any  of  those 
roads  would  look  upon  the  situation  of  breaking  in  an  entire  new 
force  on  his  road  without  a  great  deal  of  fear  and  trembling;  but 
that  is  what  we  have  to  do  in  Brooklyn  each  and  every  spring, 
and  we  will  not  get  the  same  men  next  spring  that  we  had  this 
spring. 

There  is  another  fact  that  is  peculiar  to  street  railway  operation 
as  distinguished  from  steam  railroad  operation,  and  which  has  a 
very  important  bearing  on  training  of  the  men  and  the  efficiency 
of  their  work.  On  steam  railroads  the  train  crews  are  always 
organized  so  that  a  new  man  goes  with  an  old  crew.  It  is  possi- 
ble in  their  system  to  do  it.  On  street  railways,  where  we  are 
governed  strictly  by  seniority,  all  of  the  old  men,  that  is,  the  reg- 
ular men,  have  their  regular  runs.  Then  there  comes  a  call  for 
fifteen  or  twenty  or  fifty  additional  cars  to  go  on  certain  lines 
of  the  system,  and  the  only  men  that  we  have  to  handle  those  cars 
are  the  extra  men — the  new  men.  It,  therefore,  becomes  neces- 
sary to  send  out  a  new  conductor  and  a  new  motorman  on  the 
same  car.  It  is  not  considered  good  practice  to  do  that,  but  we 
have  never  found  a  way  in  handling  our  seniority  list  to  avoid  it. 

To  sum  up  the  discussion  in  regard  to  the  selection  and  train- 
ing of  our  employees,  I  think  you  will  all  agree  with  me  when  I 
say  that  what  we  want  to  strive  for,  and  the  means  by  which  we 
will  attain  the  best  results  are:  to  exercise  the  greatest  care  in 
the  selection  of  the  men;  to  train  them  as  long  and  as  well  as 
we  can;  to  weed  out  those  that  do  not  measure  up  to  the  standard, 
and  then  to  keep  the  balance  as  long  and  as  continuously  as  we 
can.  Continuity  of  service  with  good  training  is  what  gives  us 
good  results. 

Mr.  Cooper.— I  would  like  to  ask  Mr.  Wheatley  one  question: 
What  is  your  practice  in  selecting  men,  as  regards  taking  men 
that  have  been  employed  on  other  roads?  Do  you  make  any 
difference,  supposing  that  the  men  are  equally  as  good? 

Mr.  Wheatley. — Our  practice  in  that  respect  is  that  we  always 
prefer  to  take  an  experienced  man  when  we  can  get  him,  pro- 
vided his  record  on  the  road  where  he  previously  worked  will 
permit  it.  I  have  known  many  cases  where  motormen  on  an- 
other road  would  make  a  mistake,  causing  an  accident,  and  the 
•■equirements  and  discipline  of  that  road  would  not  permit  it  to 
retain  them  in  the  service.    When  I  can  become  satisfied  that 


there  is  nothing  else  against  that  man  I  would  have  no  objection 
to  giving  him  a  trial  on  my  road.  In  case  of  men  who  have  been 
dismissed  for  serious  offenses,  like  dishonesty,  we  would  not  ac- 
cept thern  under  any  conditions.  But  I  do  believe  that  where  a 
man  has  made  a  mistake,  if  he  realizes  the  seriousness  of  his  error, 
he  often  makes  a  better  man  that  he  was  before. 

Mr.  Shiplin. — I  think  roads  take  big  chances  in  hiring  ex- 
perienced men  from  other  roads.  A  good  man  will  hold  his  job, 
and  he  is  always  sure  of  it.  We  have  had  that  experience  on  our 
little  road.  The  first  gang  of  men  we  had  were  experienced  men; 
they  were  reckless,  and  we  had  a  very  serious  accident.  I  think  I 
had  rather  take  a  liealthy,  intelligent,  new  man  and  train  him.  I 
think  he  is  the  most  faithful. 

Mr.  Vreeland. — As  you  know,  last  year  I  spoke  on  the  subject 
of  discipline  and  on  the  advantage  of  mutual  benefit  associations, 
etc.,  and,  as  a  result  of  my  remarks,  there  was  considerable  dis- 
cussion on  the  subject.  The  theoretical  side  of  the  question  is 
one  thing  and  the  practical  is  another.  Nothing  has  been 
advanced  by  our  Mr.  Root  with  reference  to  the  mutual  benefit 
association  work  but  has  had  its  practical  illustration  in  the 
working  of  it  as  a  system  in  our  great  city.  What  Mr.  Wheatley 
has  stated  about  his  method  of  training  his  employees  is,  in  most 
respects,  identical  with  ours,  with  the  exception  that  we  adopted 
four  years  ago  what  is  known  as  the  Brown  system  of  discipline. 
Out  of  190,000  miles  of  steam  railroads  in  the  United  States,  100,- 
000  miles  under  the  control  of  various  systems  have  adopted  that 
system.  The  evolution  of  steam  railroading  has  been  one  of 
scientific  progress,  and  at  the  present  day  it  is  the  result  of  half 
a  century  of  experience,  and  nothing  is  done  theoretically.  Every- 
thing is  studied  in  its  practical  workings.  I  worked  on  a  steam 
railroad  under  the  Brown  system  of  discipline.  It  was  claimed 
by  a  number  of  street  railway  managers  whom  I  have  talked  to 
about  it  that  it  was  impossible  to  handle  street  railway  employees 
under  that  system.  It  was  claimed  by  our  division  superintendent 
that  it  was  impossible  four  years  ago.  If  one  of  you  gentlemen 
go  to  New  York  City  to-day  and  take  charge  of  10,000  employees 
of  the  Metropolitan  system  and  advocate  to  the  superintendents 
the  doing  away  of  that  system,  every  one  of  them  would  stand  up 
and  fight  for  it  to  the  last  breath.  We  have  absolutely  no  system 
for  suspension.  We  suspend  no  employees  under  any  circum- 
stances. If  an  employee  does  anything  that  is  worthy  of  a  thirty- 
day  suspension  we  discharge  him.  We  have  a  record  system,  and 
a  man  stands  or  falls  by  his  record.  He  is  so  advised  when  he 
enters  the  employ  of  the  company.  For  every  infraction  of  the 
rules  investigation  is  made  with  the  man's  record  in  front  of  the 
investigator.  The  other  system  frequently  makes  it  necessary,  in 
the  interest  of  discipline,  to  discharge  men  whom  you  would  a 
great  deal  rather  keep.  I  was  in  a  railroad  office  making  an  in- 
vestigation of  a  system  not  very  long  ago,  where  there  was  an 
order  on  the  bulletin  to  the  effect  that  any  violation  of  a  certain 
rule  would  result  in  the  immediate  dismissal  of  the  offender.  We 
do  not  allow  any  orders  to  be  placed  on  our  bulletins  that  carry 
with  them  any  penalty.  We  put  them  up  to  be  observed.  If  they 
are  violated  we  administer  the  character  of  discipline  that  is  neces- 
sary. To  threaten  discharge  used  to  be  the  old  steam  railroad 
system.  It  has  been  done  away  with  entirely,  because  the  first 
man  that  unfortunately,  perhaps  unconsciously,  violated  that  rule 
might  be  one  of  your  best  employees.  Probably  he  might  be  a 
man  who  had  been  with  you  for  twenty  years,  who  had  run  your 
fastest  express,  a  man  in  whom  you  had  every  confidence,  yet 
you  had  either  to  discharge  him  under  the  circumstances  or  you 
could  not  discharge  the  next  man  that  violated  the  rule  in  ques- 
tion. I  consider  an  employee's  length  of  service,  and  take  into 
consideration  his  record.  It  is  so  exceptional  for  a  man  that  has 
been  six  months  in  our  service  to  be  discharged,  that  a  special 
report  is  always  made  to  me  of  the  fact,  and  the  man's  record 
sent  to  my  office.    These  records  mean  a  great  deal  to  the  men. 

It  is  sometimes  said  that  political  influence  has  a  great  deal  to 
do  in  making  appointments  of  men.  One  of  the  judges  of  our 
Supreme  Court  in  New  York  City  two  years  ago  made  a  personal 
appeal  in  behalf  of  a  man  who  had  been  dismissed.  He  said  he 
had  known  this  man  for  years;  that  he  had  a  large  family,  and  he 
personally  appealed  to  me  to  put  this  man  back.  I  had  a  type- 
written copy  of  this  man's  record  before  me,  which  showed  that 
the  man  had  been  warned  three  times  for  an  infraction  of  the 
rules  before  he  had  been  dismissed,  and  the  third  time  he  received 
notice  that  the  next  time  it  occurred  it  would  result  in  taking  his 
name  off  the  books  of  the  company.  I  sent  this  record  to  the 
judge,  after  writing  on  it  in  blue  pencil,  "After  reading  this  record 
if  you  will  write  a  letter  to  me  requesting  me  to  reinstate  this 
man  on  your  responsibility  I  will  put  him  back  on  the  road." 
The  judge  returned  the  paper,  after  writing  across  the  face  of  it, 
"The  man  ought  to  have  been  discharged  six  months  ago."  We 
have  those  records  in  such  shape  that  when  anybody  who  is  be- 
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hind  a  man  comes  into  our  office  I  always  say  to  him:  "There  is 
the  record;  we  were  justified  in  discharging  that  man,  as  you  can 
see." 

So  far  as  the  question  of  training  is  concerned,  the  training  of 
employees  continues  as  long  as  the  employee  is  in  your  employ. 
A  steam  railroad  conductor  who  has  been  thirty  years  in  the  em- 
ploy of  a  company  is  just  as  much  in  training  to-day  as  he  was 
when  he  started  in  to  work.  It  is  the  same  with  an  engineer. 
Every  new  question  that  comes  up  is  a  new  training,  or  a  char- 
acter of  training  on  subsequent  lines  of  duty.  The  training  of 
every  employee  is  continuous.  I  have  talked  with  a  number  of 
manager.s  of  street  railways  in  the  United  States  who  said  it  was 
impossible,  upon  a  medium-sized  road,  to  adopt  the  system  of  in- 
struction of  employees  that  we  have,  because  of  the  character  of 
their  service,  because  they  employ  so  many  new  men  in  the  sum- 
mer that  they  can't  give  the  time  to  it,  but  I  tell  you  that  50 
per  cent  of  the  total  force  on  our  system  has  been  recruited  in 
the  last  four  years,  and  every  one  of  them  has  gone  under  that 
course  of  instruction. 

With  leference  to  the  point  of  hiring  new  men,  I  think  that  is 
the  greatest  mistake  that  is  made.  We  try  to  impress  upon  our 
men  that  when  they  lose  their  positions  with  us  they  have  lost 
something.  Our  effort  has  been  to  pay  such  a  rate  of  wages,  to 
make  such  arrangements  for  their  comfort,  to  make  the  reserve 
benefit  fund  almost  a  part  of  theil"  home  life,  and  to  make  the 
influences  that  surround  tlieir  work  cf  such  a  character  that  any 
man  who  loses  a  job  knows  he  has  lost  something  that  he  can 
not  get  somewhere  else.  In  steam  railroading,  if  a  conductor 
loses  his  position  to-day,  what  does  he  lose?  He  loses  every- 
thing. He  can  not  go  on  any  steam  railroad  and  get  a  job  as  a 
conductor,  or,  if  he  does  so,  it  is  simply  as  an  extra  man  at  the 
bottom  of  some  list;  he  takes  no  priority  over  anyone  else.  It 
is  the  same  with  an  engineer.  Half  of  the  engineers  and  con- 
ductors that  are  discharged  for  infractions  of  the  rules  of  steam 
railroads  to-day  are  firemen  or  brakemen  on  another  road.  They 
have  lost  something;  they  realize  it.  Make  a  inan's  job  worth 
so  much  to  him  that  he  will  attempt  to  keep  it.  I  have  known  a 
great  many  cases  where  a  man  has  been  hired  because  he  was  an 
experienced  man  on  some  other  road,  and  was  made  superior  to 
the  new  men  on  the  road  on  which  he  was  hired.  No  man  with 
us  takes  any  poskion  other  than  the  lowest  grade  position;  it  is 
immaterial  where  he  comes  from.  I  mean  that  if  there  are  one 
hundred  extra  men  on  the  road,  and  a  man  who  has  had  four 
years'  experience  on  some  other  road  comes  with  us,  he  is  No. 
loi  on  our  extra  list,  and  he  has  got  to  work  himself  up.  The 
great  trouble  on  many  large  systems  is  that  there  is  absolutely  no 
system  for  the  promotion  of  the  men.  I  know  of  one  division 
where  the  men  regularly  paid  the  starter  so  much  apiece  to  get 
a  good  run  right  over  the  heads  of  other  men,  and  I  found  the 
same  condition  of  things  in  the  extra  lists  on  other  lines  of  our 
system  before  they  came  under  our  control.  When  I  assumed 
charge  I  found  that  if  any  man  curried  favor  with  the  starter  he 
could  get  the  first  good  run  there  was  to  give  away,  irrespective 
of  his  position.  We  now  run  under  the  locked  system;  that  is,  we 
have  the  names  of  the  motormen  and  conductors  put  in  a  box, 
and  no  one  can  change  them  but  the  head  man.  Every  man 
knows  his  position.  With  reference  to  the  best  run  on  our  sys- 
tem to-day,  if  it  is  No.  i,  and  if  the  man  who  had  it  was  discharged 
or  left  it,  an  extra  man  is  put  on  that  run  for  the  balance  of  the 
week.  It  is  reported  the  last  of  the  week  by  the  starter  to  the 
inspector  and  by  him  to  the  division  superintendent  that  that  run 
is  vacant.  An  order  is  bulletined  that  run  No.  i  is  vacant,  and  the 
men  who  want  it  can  make  application  for  it  in  the  order  of  their 
seniority.  If  the  man  having  run  No.  2  does  not  want  it,  the 
man  having  No.  3  can  have  it,  and  so  on.  When  the  change  is 
made,  the  list  is  unlocked  and  the  order  is  changed.  The  new 
No.  I  man  knows  his  rights,  and  no  starter  in  the  system,  or  any 
other  man,  can  take  it  away  from  him.  The  same  is  true  of  the 
extra  list.  Our  extra  lists  in  New  York  were  run  entirely,  seven 
years  ago,  by  influence.  A  man  could  be  No.  25  on  the  extra  list, 
and  if  a  day  run  was  to  be  given  away  he  could  just  as  well  get 
that  run  as  the  man  who  was  No.  i  on  the  list. 

The  benefit  association  in  connection  with  our  system  in  New 
York  City  I  consider  one  of  the  most  valuable  adjuncts  of  our 
business,  and  the  faithfulness  and  the  loyalty  of  our  employees  is 
a  matter  well  known  to  those  of  you  gentlement  who  are  in  and 
about  New  York.  I  asked  a  man  who  said  to  me  that  he  did  not 
see  any  advantage  in  mutual  benefit  associations:  "If  you  want  to 
talk  to  1000  of  your  men  how  can  you  do  it  unless  you  talk  to  them 
individually?"  PTe  said:  "I  can'f;  there  is  no  way  of  getting  at 
it."  I  said  to  him:  "I  can  bulletin  a  notice  around  on  our  di- 
vision bulletins  that  T  am  going  to  talk  to  our  employees  next 
Saturday  night  at  8  o'clock,  and  our  association  rooms  will  not 
hold  the  men  who  will  be  there  to  discuss  all  character  of  ques- 


tions. We  discuss  questions  of  discipline  and  railway  manage- 
men,  and  any  question  which  affects  the  general  condition  of  the 
service." 

jVIr.  W.  W.  Cole. — Two  years  ago  I  put  the  Brown  system  of 
discipline  into  effec-t  at  Elmira,  and  among  the  many  advantages 
there  is  one  special  one,  and  that  is,  that  where  a  man  is  laid  off 
for  twenty  or  thirty  days,  as  is  the  case  under  some  of  the  other 
systems,  he  is  apt  to  acquire  idle  habits;  he  is  also  very  apt  to 
run  into  debt.  His  family  suffers  unjustly  through  no  fault  of 
theirs,  and  after  the  man  is  placed  at  work  again  his  creditors 
begin  t,o  harass  him  and  annoy  him  until  he  becomes  careless  in 
his  duty,  and  eventually  you  lose  the  services  of  what  otherwise 
might  have  been  a  good,  efficient  employee.  In  addition  to  recog- 
nizing any  violation  of  discipline  we  keep  a  ledger  recording  all 
the  merits  and  good  acts  that  the  man  has  done  during  the  year. 
At  the  end  of  the  year  the  man  who  has  the  greatest  record  ac- 
count in  his  favor  gets  ten  days'  vacation  on  the  company's  time; 
the  second  best  gets  a  week,  and  the  third,  five  days;  and  the  men 
who  take  a  vacation  on  the  company's  time  seem  to  enjoy  it  very 
much.  There  is  another  point  especially  that  favors  the  use  of  the 
record  system  at  Elmira;  the  consolidation,  which  exists  there 
of  the  waterworks,  gas  companies,  electric  light  companies  and 
the  railroad  companies.  We  have  it  divided  up  into  different  de- 
partments, and  a  man  who  can  bring  in  information  to  the  com- 
pany which  will  increase  its  business  in  any  department  or  in 
any  way  helps  the  operation  of  those  departments  is  given  a  cer- 
tain number  of  merit  marks.  I  have  found  that  motormen  and 
conductors  have  been  able  to  pick  up  more  business  than  those 
in  any  other  department,  and  also  in  giving  notice  of  any  leaks 
or  breaks  in  the  pipes,  either  gas  or  waterworks,  for  which  they 
also  receives  a  merit  mark.  The  system,  I  know,  is  very  much  liked 
among  the  men  over  the  old  system  of  giving  them  their  lay  off, 
and  I  do  not  think  if  it  was  left  to  the  vote  of  the  men  they  would 
ever  go  back  to  the  old  system. 

Mr.  Wheatley. — I  would  like  to  hear  the  experience  of  some 
of  the  other  gentlemen  here  who  have  labored  with  this  question 
of  hiring  and  training  new  men.  I  would  like  especially  to  ask 
those  gentlemen  who  have  the  Brown  system  of  discipline  if,  in 
case  the  new  men,  who  must  necessarily  learn  by  experience,  have 
accidents,  violate  a  rule  or  are  sometimes  perhaps  a  little  reckless 
and  careless,  are  they  given  the  same  demerit  marks  as  the  old 
men? 

Mr.  Cole. — I  think  that  you  can  not  have  any  iron-bound  rule; 
you  have  got  to  use  some  good  business  judgment,  and  to  make 
the  punishment  fit  the  crime.  The  new  men,  of  course,  are  more 
leniently  judged  than  the  older  men  who  have  had  the  chance  to 
study  up  the  rules  and  regulations,  and,  in  fact,  have  had  more 
experience  in  the  entire  operation  of  the  road.  In  our  system,  at 
the  end  of  six  months  we  have  an  examination  blank,  which  is 
sent  out  to  all  the  extra  men.  They  are  called  into  the  meeting 
room  and  have  to  pass  this  examination.  An  extra  man  that  can 
not  pass  the  examination  is  put  back  for  instruction  on  the  road 
again. 

Mr.  Ely. — I  had  rather  a  novel  experience.  A  discharged  man 
was  recommended  by  a  member  of  Congress  for  reinstatement. 
The  recommendation  came  to  me,  and  the  superintendent  of  that 
division  brought  his  record  down,  and  I  was  particularly  desirous 
of  placing  the  matter  frankly  and  fairly  before  the  Congressman, 
as  I  was  a  good  friend  of  his;  so  I  sent  him  a  copy  of  the  record, 
and  I  asked  him  what  he  thought  about  reinstating  that  man  after 
reading  his  record.  Instead  of  writing  me,  as  the  judge  did  to 
Mr.  Vreeland,  the  Congressman  handed  this  communication  over 
to  his  secretary,  who,  with  equal  promptness,  handed  it  to  the 
man  applying  for  reinstatement,  and  he  promptly  sued  me  for 
$2,000.    (Laughter.)    The  suit  is  still  pending. 

Two  years  ago  I  was  much  impressed  by  what  Mr.  Vreeland 
and  some  others  said  at  Ithaca  about  benefit  associations,  and  I 
went  right  back  to  Buffalo  thoroughly  convinced  it  would  be  a 
good  thing  to  have,  and  after  talking  it  over  with  the  general 
manager,  who  agreed  with  me,  we  started  out  to  effect  such  an 
organization.  We  were  to  have  an  exposition  in  that  city,  and 
that  seemed  to  throw  more  difficulties  in  the  way  of  the  scheme 
than  would  usually  be  the  case.  There  seemed  to  be  a  feeling 
among  some  of  the  men  and  their  families  that  there  was  some 
ulterior  object,  but  at  certain  meetings  which  we  had  with  the 
men  and  their  families  through  the  medium  of  outings  and  ex- 
cursions we  were  giving,  the  matter  was  explained  carefully  and 
a  committee  of  twenty-five  conductors  and  motormen  was  ap- 
pointed. These  men  examined  the  rules,  the  bv-laws  and  the  con- 
stitutions of  similar  associations  in  New  York,  Binghamton  and 
elsewhere,  and  finally  compiled  a  constitution  and  by-laws.  The 
organization  was  effected,  and  to-dav  we  have  about  1200  mem- 
bers. The  men  are  in  favor  of  it,  and  the  women  of  their  families 
as  well.    We  fitted  up  very  nice  association  rooms  with  a  large 
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gymnasium  well  equipped,  about  800  lockers  for  gymnasium  pur- 
poses, five  shower  baths,  bath  tubs,  closets  and  all  conveniences, 
a  handsome  parlor,  smoking-room  with  long  tables  for  reading,  all 
the  periodicals,  especially  journals  pertaining  to  electricity  and 
street  railways,  and  a  large  room  in  which  there  are  pool  and 
billiard  tables,  card  tables  and  conveniences  for  the  playing  of 
amusing  games.  These  rooms  are  frequented  by  the  men.  They 
pay  5  cents  apiece  for  a  towel  and  soap  for  the  bath,  and  take  any- 
where from  twenty-five  to  fifty  baths  a  day. 

The  scheme  of  organization  is  about  the  same  as  that  described 
by  the  representative  of  the  Metropolitan  Street  Railway  Com- 
pany. It  has  not  been  self-supporting  financially  as  yet,  but  we 
are  on  the  way  toward  that.  I  think  we  made  a  mistake  by  put- 
ting the  dues  at  40  cents  a  month;  it  should  have  been  50  cents. 
The  representatives  of  the  men  figured  it  out  that  40  cents  a  month 
would  do,  and  we  concluded  to  try  it  because  we  could  raise  it  if 
necessary.  I  think  it  will  have  to  be  raised  to  50  cents.  We  met 
with  a  question  that  any  of  you  would  naturally  meet  in  so  many 
such  organizations,  that  proved  bothersome  at  first,  but  we  solved 
it.  That  was,  there  were  a  lot  of  employees  in  that  system  who 
had  passed  the  age  limit,  but  they  had  been  faithful  men,  were  at 
work  for  the  company,  and  wanted  to  join  the  association.  We 
met  that  by  establishing  an  honorary  class,  and  the  company  made 
good  any  deficits  there  were  in  that  class,  which  would  naturally 
occur  because  of  there  being  so  few  men  in  that  class.  If  a 
man  dies  $150  is  paid  to  his  family,  and  there  are  so  few  men  in 
the  honorary  class  that  40  cents  a  month  does  not  meet  those 
requirements.  The  company  pays  these  extra  dues,  makes  good 
any  other  deficits  for  rooms,  supplies,  books,  etc.,  and  all  the 
operating  expenses,  so  that  the  amount  of  money  that  is  paid  in 
by  the  men  goes  for  the  purpose  of  providing  a  sick  and  death 
benefit  fund.  I  think  I  may  say,  without  any  reservation  what- 
ever, that  it  is  a  very  beneficial  institution.  It  tends  to  make  the 
men  acquainted  with  those  connected  with  the  management,  and 
this  puts  them  in  a  very  different  frame  of  mind  concerning  the 
corporation.  As  illustrative  of  the  type  of  men  that  we  are  get- 
ting and  the  effect  that  these  influences  have  upon  the  minds  of 
the  men,  I  would  say  that  one  of  our  directors,  Francis  Lynde 
Stetson,  on  a  certain  occasion  sent  us  a  check  for  $100,  saying 
that  he  would  like  to  have  me  use  that  in  such  a  way  as  I  thought 
would  be  desirable  for  the  benefit  of  the  association.  So  I  brought 
it  up  at  the  meeting  of  the  board  of  trustees,  composed  of  con- 
ductors and  motormen,  so  far  as  the  elective  part  of  them  were 
concerned,  and  asked:  "What  shall  he  buy  with  it?"  And  they 
said:  "Let  us  buy  a  piece  of  statuary."  So  we  bought  the 
crouching  Venus  and  put  it  up  in  our  room,  and  everybody  that 
comes  in  admires  it  as  much  as  I  do. 

Mr.  Connette. — The  Syracuse  Railway  Company  is  a  com- 
paratively small  company,  when  we  speak  of  the  Buffalo  or  New 
York  City  roads,  but  we  have  a  benefit  association  there  organ- 
ized on  the  same  lines  as  the  other  are.  The  company  pays  for 
the  rooms;  they  are  equipped  with  all  the  paraphernalia,  including 
the  daily  and  weekly  periodicals,  and  the  association  has  $500 
deposited  in  the  savings  bank  drawing  interest,  and  perhaps  $300 
or  $400  in  the  treasury  to  draw  on. 

Mr.  Vreeland. — Before  this  discussion  closes  I  want  to  say 
one  word  on  that  side  that  Mr.  Ely  was  talking  about,  and  con- 
cerning which  Mr.  Connette  spoke.  There  have  been  some  of 
those  associations  formed  around  the  country  that  failed.  Men 
have  come  to  talk  to  me  about  it,  and  within  a  year  a  man  out 
West,  who  is  manager  over  a  large  number  of  employees,  and  who 
had  started  a  benefit  association,  came  to  me  and  said  that  the 
association  had  been  a  failure.  I  said  to  him:  "I  do  not  know 
the  circumstances,  but  I  will  tell  you  why.  The  night  that  the 
association  opened  you  appeared  there  and  had  something  to  say; 
have  you  ever  been  there  since?"  "Oh,  no,"  he  said;  "I  am  too 
busy;  I  have  not  got  the  time."  I  asked:  "Has  your  vice-presi- 
dent been  there?"  "Oh,  no,"  he  said;  "he  wouldn't  go  there." 
"Has  your  general  manager  ever  been  there?"  I  asked.  He  re- 
plied: "No.  I  guess  not."  I  asked:  "Who  runs  this  thing?^' 
He  answered:  "Oh,  the  men  run  it."  I  said:  "We  make  our 
association  just  as  much  a  part  of  our  organization  as  any  of  the 
executive  or  an}'  other  work  of  the  company.  There  has  been 
scarcely  a  meeting  since  the  association  started  at  which,  unless 
I  was  ill,  I  was  not  on  the  platform.  I  never  make  any  other  en- 
gagement for  the  night  of  the  association  meeting;  no  matter  how 
inconvenient,  I  attend  the  meeting.  In  that  audience  you  can 
look  out  and  see  in  the  same  rows  with  the  men  all  of  the  officials 
of  the  road,  who  feel  as  much  interest  in  the  meetings  and  who 
feel  it  their  duty  to  be  there  as  much  as  I  do.  And  you,  gentle- 
men, well  know  that  the  fact  that  the  leading  officers  of  the  road 
are  going  to  be  there  has  its  influence  on  the  employees.  There 
are  men  there  to-day  that  I  know  personally,  know  their  names 
and  can  speak  to  tliem  on  the  street,  whom  I  did  not  know  at  all 


before  they  came  into  the  association.  I  would  see  them  passing 
on  the  cars,  but  there  was  no  opportunity  to  come  in  contact  with 
them.  If  you  are  going  to  consider  a  matter  of  this  kind,  outside 
of  the  railway  proposition,  I  advise  you  do  not  try  to  run  it." 

Mr.  Root. — I  would  like  to  say,  in  the  way  of  suggestion,  a 
point  which  I  should  have  included  in  my  paper  had  I  thought  of 
it,  that  the  Metropolitan  Company  turns  over  to  the  association 
every  year  the  proceeds  of  the  sales  in  the  lost  articles  depart- 
ment. This  amounts  usually  to  about  $2,000  a  year.  Since  the 
inauguration  of  that  system  that  department  has  yielded  to  the 
association  about  $6,000.  I  merely  mention  this  as  an  incident 
of  the  company's  interest  in  the  association. 

The  President. — I  don't  know  whether  the  road  which  I  rep- 
resent was  the  first  one  or  not,  but  we  started  an  association  in 
1889.  That  association  included  all  the  electric  interests  in  Bing- 
hamton,  the  electric  light,  telephone  and  telegraph  companies,  as 
well  as  the  railway  company.  I  will  state  that  it  was  a  failure. 
It  kept  up  for  about  two  years,  got  in  debt,  and  then  went  all  to 
pieces.  One  Sunday  morning  one  of  the  men  came  to  the  office 
and  wanted  to  know  if  they  could  not  start  another;  they  thought 
it  would  be  a  success  if  they  could  run  it  alone.  I  told  him  I 
would  be  very  glad  to  have  them  start  again,  and  asked  him  to 
let  me  see  their  by-laws.  I  told  him  to  come  back  in  a  few  min- 
utes. A  committee  from  the  men  returned,  and  I  said  to  them: 
"I  want  the  pleasure  and  privilege  of  putting  the  first  money  into 
the  treasury."  The  result  of  our  association  has  been  phenome- 
nal. Our  road  is  a  small  road,  about  40  miles,  and  to-day  there 
is  not  a  claim  against  the  road  or  a  lawsuit  except  one,  a  case 
that  has  been  tried  and  sent  back  for  a  new  trial. 

The  President.- — We  have  one  thing  to  do  yet  before  we  ad- 
journ for  the  day,  and  that  is  the  appointment  of  a  committee 
for  the  nomination  of  officers. 

Mr.  Wheatley. — I  move  that  a  nominating  committee  be  ap- 
pointed. 

Motion  seconded  and  carried. 

The  president  appointed  Messrs.  Wheatley,  Morgan  and  Root 
as  such  committee. 

The  convention  then  adjourned  until  Wednesday  morning,  Sept. 
1 1,  1901,  at  9:,30  a.  m. 

WEDNESDAY'S  SESSION 

Convention  convened  pursuant  to  adjournment. 

The  President. — We  will  now  listen  to  the  reading  of  a  paper 
by  Le  Grand  Brown,  of  the  Rochester  Railway  Company,  on 
"Steel  Tie  Concrete  Construction."  (This  paper  is  published 
elsewhere  in  this  issue.) 

Mr.  W.  W.  Cole. — Outside  of  New  York  I  have  a  little  rail- 
road, the  Suburban  Northern  New  Jersey.  We  have  been  putting 
up  two  bridges,  and  we  have  built  our  bottoms  entirely  of  con- 
crete, and  found  that  it  gives  excellent  satisfaction,  especially  in 
a  climate  like  New  Jersey,  where  it  is  freezing  and  thawing  al- 
most constantly  through  the  winter.  In  regard  to  the  steel  ties, 
the  Erie  Railroad  Company  has  been  trying  an  experiment  at 
Elmira.  It  has  taken  some  old  T-rails  and  bent  them  bottom 
side  up.  Two  rails  are  bent  where. the  rails  come  together,  and 
the  other  two  are  spread  at  the  outside  ends.  Up  to  date  it  has 
given  very  good  satisfaction  with  the  exception  of  the  clips,  which 
come  loose.  There  are  several  instances  where  the  company  has 
used  vulcanite  to  keep  the  clips  about  the  locknuts,  and  this  has 
made  them  strong  enough  to  stand  the  jarring  strain  that  is 
brought  upon  them. 

Mr.  Brown. — We  are  putting  the  ties  10  ft.  apart  on  straight 
track,  and  from  3  ft.  to  5  ft.  on  curves.  The  first  we  put  in  were 
about  6  ft.  apart,  but  we  found  this  distance  was  really  unneces- 
sary, especially  with  a  rail  of  a  wide  base.  We  take  particular 
care  to  tamp  thoroughly  under  the  base  of  the  rail,  depending 
more  on  the  base  of  the  rail  to  support  it  than  on  the  tie.  These 
ties  cost  about  $1  apiece. 

Mr.  Nicholl. — The  main  idea  in  this  class  of  construction  is 
that  we  can  get  the  concrete  right  up  against  the  web  of  the  old 
rail,  something'  that  you  can  not  do  in  a  channel  tie,  and  that 
holds  the  track  down,  you  understand.  While  there  is  no  move- 
ment up  and  down,  you  do  not  need  anything  between  as  a  pusher. 
The  very  thing  that  we  try  to  avoid  is  a  cushion  of  any  kind.  We 
made  a  mistake  in  putting  asphalt  under  a  portion  of  our  track 
on  West  Main  Street.  We  find  that  it  does  give  a  little  bit,  and 
allows  the  joint  to  fill  up,  and  in  a  short  time  it  breaks  it  loose. 

The  President. — Are  you  laying  the  asphalt  against  the  rail? 

Mr.  Brown. — Not  unless  we  have  to;  and  the  city  engineer 
agrees  with  us  on  that  subject— that  it  is  a  mistake — so  I  do  not 
imagine  that  we  will  lay  much  more  of  it.  In  some  cases  we  have 
used  brick  in  between  the  tracks,  and  then  a  toothing  across  out- 
side, and  asphalt  outside  of  that.  It  is  a  mistake  to  lay  any  asphalt 
against  the  rail,  no  matter  how  heavy  the  rail  is. 

Mr.  ELy,=There  is  always   some  slight   motion  of  the  rail, 
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enough  to  cause  a  little  breaking  away  of  the  asphalt;  then  water 
runs  in  and  freezes  and  thaws  and  breaks  the  asphalt,  which  then 
disintegrates  and  goes  to  pieces.  We  use  block  stone  toothing 
wherever  we  put  the  asphalt.  Wherever  we  are  required  to  put 
the  asphalt  in  between  the  rails  of  the  tracks  we  use  the  stone 
toothing.  We  believe  that,  although  more  expensive  in  the  first 
instance,  it  is  true  economy  not  to  put  the  asphalt  in  between  the 
tracks  or  the  rails  of  the  track,  but  to  put  in  first  quality  block- 
stone  pavement. 

Mr.  Shaler. — What  supports  the  rails  between  the  ties? 

Mr.  Brown. — The  concrete,  which  is  about  14  ins.  in  width,  a 
solid  beam  thoroughly  tamped  underneath  the  base  of  the  rail. 
With  the  asphalt  against  the  rail,  the  latter,  you  may  say,  is  per- 
fectly solid,  but  the  effect  of  the  temperature  on  that  rail  and  on 
the  asphalt  is,  sooner  or  later,  to  make  an  opening. 

The  President. — We  will  now  listen  to  a  paper  by  W.  J.  Davis 
on  the  subject,  "Use  of  Service  Boosters."  (This  is  published 
elsewhere.) 

The  President. — Would  anyone  like  to  ask  Mr.  Davis  any 
questions?  If  not,  the  next  order  of  business  will  be  the  con- 
sideration of  the  rules  submitted  by  the  rules  committee.  If  you 
have  not  a  copy  of  these  rules,  they  are  on  the  table  here,  and  I 
will  pass  them  to  you. 

Mr.  Connette. — The  committee  does  not  pretend  to  offer  this 
as  a  final  report.  It-  merely  submits  this  code  of  rules  as  a  sug- 
gestion practically  to  bring  out  suggestions  and  recommenda- 
tions from  the  members  of  the  association.  Mr.  Vreeland  very 
well  said  yesterday  that  there  is  no  man,  or  no  set  of  men,  that 
can  perfect  a  system  of  rules  within  any  short  space  of  time.  In 
my  opinion,  it  requires  very  mature  thought,  consideration  and 
experience,  and  it  occurred  to  the  committee  that  it  would  be  well 
for  each  member  to  look  over  these  suggestions  and  see  if  they 
are  applicable  to  his  particular  road.  If  he  sees  any  shortcomings 
or  anything  that  should  be  added  to  these  rules,  he  should  either 
express  himself  here  in  convention,  or  advise  the  committee  in 
some  way,  because  there  will  be  no  final  report  made  at  this  meet- 
ing. The  time  is  too  limited  even  to  discuss  it  in  an  intelligent 
manner,  and  it  has  occurred  to  me  that  it  would  be  well  not  only 
to  discuss  it  here  for  a  few  moments,  perhaps,  but  for  each  mem- 
ber to  go  over  this  matter  carefully  and  give  the  committee  the 
benefit  of  any  ideas  or  thoughts  or  recommendations  that  he  may 
have  that  will  be  applicable  not  only  to  our  own  road,  but  to  the 
interests  of  street  railways  in  the  State  of  New  York  generally.  A 
copy  of  this  pamphlet  has  been  forwarded  to  each  member  of  the 
association  by  the  secretary:  I  suppose  you  have  all  received  one. 

Mr.  Morgan. — In  regard  to  these  rules,  I  agree  thoroughly 
with  what  Mr.  Connette  has  said,  and  I  was  also  brought  face  to 
face  with  another  important  fact  in  these  rules  yesterday  in  the 
remarks  made  about  accident  cases;  that  is,  the  effect  of  a  rule 
as  a  legal  help  in  a  negligence  case.  During  the  past  year  I  have 
gotten  out  some  rules  for  our  road,  and  in  looking  over  these 
rules  since  yesterday  I  noticed  that  in  my  efforts  to  make  these 
rules  applicable  to  our  road,  and  to  have  every  care  exercised 
by  the  motormen,  that  there  is  that  objection  to  rules  in  general. 
These  rules,  as  I  understand  it,  of  this  committee,  are  to  be  the 
rules  of  the  association,  and  will  no  doubt  become  not  exactly  the 
law  of  the  State,  but;  through  the  State  Railroad  Commissioners, 
will  undoubtedly  be  recommended.  I  think  we  should  all  ex- 
amine carefully  the  rules  with  that  idea,  that  we  have  got  to  be 
protected  as  regards  these  negligence  cases,  and  we  can  not  formu- 
late and  have  as  practical,  legal,  standing  rules  those  which 
would  be  detrimental  to  us  in  a  negligence  case.  I  would,  there- 
fore, move  that  the  committee  on  standardizing  a  code  of  rules 
be  continued  as  a  standing  committee,  and  that  the  members  of 
the  association  be  invited  to  send  suggestions  and  additional  rules 
to  this  committee  during  the  coming  year. 

Motion  seconded  and  carried. 

Mr.  W.  W.  Cole.— I  have  just  issued  a  new  set  of  rules  and 
regulations  for  our  road  at  Elmira,  and  there  is  a  point  which 
possibly  might  be  covered  in  the  special  set  of  rules,  and  that  is,  a 
motorman  taking  a  car  out  of  the  house  should  be  instructed  to 
make  his  examination.  In  case  he  finds  any  trouble  with  his  car 
he  should  refuse  to  take  the  car  out,  but  should  give  notice  in 
writing  to  the  foreman  of  the  shop,  and  that  notice  should  be  on 
a  printed  form  so  that  the  foreman  of  the  shop  could  O.  K.  it 
before  the  motorman  takes  the  car  out.  That  would  be  for  use  in 
case  of  an  accident,  because  in  so  many  accident  cases  the  motor- 
man  has  testified  that  his  car  was  out  of  order,  and  it  was  out  of 
order  when  he  took  it  out  of  the  house,  but  he  gave  notice  of  its 
condition  and  no  attention  was  paid  to  it.  I  think  that  all  motor- 
men  should  be  furnished  with  a  form  of  blank,  so  that  any  notice 
given  that  the  car  is  out  of  repair  must  be  in  writing  and  O.  K'ed 
by  the  foreman  of  the  shop. 

One  other  point  which  might  possibly  g(j  into  the  standard 


set  of  rules  would  be  instructions  to  motorman  in  case  of  trouble 
along  the  line,  i.  e.,  general  instructions  as  to  what  he  should  do 
if  a  wire  came  down  on  top  of  his  car,  how  to  handle  it  without 
danger  to  himself  or  the  passengers,  and  what  to  do  in  case  of 
snow  blockades  in  outlying  suburban  districts. 

Mr.  Connette. — I  beg  to  say,  Mr.  Cole,  these  rules  put  the 
conductor  in  charge  of  the  car,  and  if  you  will  notice  rule  No.  19 
provides  that  the  conductor  must  report  to  the  foreman  or  in- 
spector any  cars  not>in  first-class  condition  for  service. 

Mr.  W.  W.  Cole.- — As  I  understand  it,  the  conductors  are  in 
control  of  the  car  body,  including  the  lights,  glass  and  general 
condition  of  the  car,  but  the  mechanism  of  the  car  would  come 
under  the  motorman's  jurisdiction. 

Mr.  Connette. — I  hardly  think  it  is  necessary  to  have  both  of 
them  make  reports.  The  conductor  being  in  charge  of  the  car, 
all  reports  should  be  signed  at  least  by  him,  because  we  hold  him 
responsible.  He  is  in  charge  the  same  as  a  conductor  of  a  steam 
railroad  train,  although,  of  course,  the  engineers  make  reports. 

Mr.  Cole. — An  engineer  makes  reports  of  the  mechanical  con- 
dition of  the  locomotive.  The  conductor  has  not  served  his  time 
in  the  shop  and  does  not  know  anything  about  the  mechanical 
construction  of  the  car,  and  I  should  say  that  that  should  come 
under  the  motorman"s  jurisdiction. 

Mr.  Vreeland. — There  is  one  point  to  which  the  Railroad  Com- 
missioners called  my  attention,  and  I  agreed  with  them  entirely. 
I  have  not  read  these  rules  up  to  the  present  time,  but  I  have 
reference  to  rule  58  on  page  17,  which  does  not  permit  anyone 
to  stand  on  the  step  or  platform  when  there  is  room  inside  the  car. 
That  should  be  made  a  rule.  Do  not  allow  passengers  to  stand 
on  the  steps  at  any  time.    That  is  what  we  do  in  New  York. 

Mr.  Connette. — We  can  m-ake  a  rule  of  that  kind,  but  it  would 
be  impossible  to  enforce  it  under  some  conditions,  especially  on 
small  roads  where  there  are  very  large  crowds. 

Mr.  Powers. — The  rule  is  undoubtedly  a  proper  one,  that  no 
one  should  be  allowed  to  ride  on  the  steps,  and  as  for  the  motor- 
man  being  able  to  enforce  it,  I  should  say  it  is  possible.  For  in- 
stance, on  the  last  Fourth  of  July  we  had  to  carry  something  like 
10,000  people  a  distance  of  6  miles,  on  a  single-track  road,  with  an 
equipment  of  about  six  cars.  It  seems  to  me  it  is  possible  to  en- 
force the  rule,  because  we  enforced  it  at  that  time.  It  can  be 
done  and  is  done,  and  I  think  there  should  be  a  rule  that  no  person 
should  be  allowed  on  the  car  step  or  runningboard  under  any 
conditions  whatever. 

Mr.  Vreeland. — The  steam  railroad  companies  do  not  allow 
passengers  to  stand  on  the  steps  or  the  platform  of  their  cars. 
Every  one  of  us  know  that  there  are  exceptions  to  it  all  through 
the  year,  on  race  days  and  occasions  like  those,  but  the  company 
is  protected  by  the  fact  that  there  is  no  rule  in  existence  to  con- 
front it  in  court  which  permits  a  dangerous  proceeding  of  that 
character.  I  do  not  doubt  but  that  roads  all  over  the  country 
have  to  allow  that  occasionally;  possibly  350  days  in  the  year  you 
would  be  able  to  enforce  the  rule.  So  far  as  New  York  is  con- 
cerned, we  do  not  allow  anyone  to  stand  on  the  steps  of  open 
cars.  In  fact,  the  conductor  would  stop  his  car  and  let  it  stand  if 
anyone  should  stand  on  the  steps  or  runningboard  and  call  a 
policeman,  because  the  danger  there  is  so  great,  not  from  a  pas- 
senger falling  off  the  car,  but  from  passing  trucks,  etc.  Our  in- 
structions are  very  rigid  as  to  that,  and  I  do  not  believe  that  we 
have  hardly  an  accident  that  is  traceable  to  that. 

Mr.  Connette. — Of  course,  the  traffic  on  Broadway  is  im- 
mense. At  the  same  time,  the  Metropolitan  Company  has  ample 
equipment  for  the  handling  of  an  immense  traffic;  it  is  a  proces- 
sion of  cars.  But  you  take  some  of  these  little  country  towns 
like  Syracuse  or  Binghamton,  for  instance,  when  they  have  some 
large  fair  or  show  of  some  kind  in  the  suburbs.  There  is  not 
equipment  enought  to  handle  the  crowd  as  it  should  be  handled, 
and  it  would  not  pay  to  have  the  necessary  equipment  for  emer- 
gencies of  that  kind.  Where  you  have  twenty-five  or  thirty  or 
forty  cars  in  a  row,  and  all  the  people  come  out  at  once,  you 
can,  to  a  certain  extent,  keep  them  off  the  steps,  but  I  have  ob- 
served that  after  the  steps  would  be  cleared  and  the  car  would 
start  a  lot  of  people  would  run  up  iind  get  on  again.  I  believe,  as 
Mr.  Vreeland  has  said,  perhaps  .350  days  out  of  the  365  the  rule 
might  be  enforced.  The  only  question  is  wlu'tlier  we  want  to  in- 
corporate a  rule  that  we  can  not  enforce  lor  365  days.  Perhaps 
it  would  not  be  possible  to  make  the  rule  as  rigid  as  that.  The 
members  of  the  committee  are  open  to  suggestions  and  want  to 
absorb  everything  they  can  on  propositions  of  that  kind. 

Mr.  BtjRT. — It  is  absolutely  possible  to  do  it.  I  have  done  it 
on  four  or  five  small  roads.  If  you  make  your  rule  absolute 
that  the  car  is  to  stop  and  not  go  on  until  your  runningboards  are 
cleared,  the  public  will  soon  get  used  to  it.  What  you  might 
gain  in  that  small  way  would  be  wiped  out  by  one  accident  from 
your  runningboard.    I  have  had  little  roads  that  have  been  per- 
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fectly  swamped  with  that  sort  of  thing,  and  the  rule  was  enforced; 
it  is  safer  to  do  it. 

Mr.  Morgan. — I  would  like  to  state  an  incident  on  the  Buffalo 
road.  The  rule  is  imperative  that  the  runningboard  should  be 
kept  clear  on  both  the  Niagara  Falls  road  and  the  Niagara  Gorge 
road.  We  are  handling  this  j'ear  a  great  deal  more  than  our 
capacity.  If  the  passenger  on  the  runningboard  refuses  to  get 
off,  we  simply  say  that  the  car  can  not  go  on,  and  the  result  is  the 
passengers  make  him  get  off.  That  is  the  way  we  have  found 
it  to  work,  and  I  think  it  is  a  rule  that  should  be  imperative  and 
not  left  to  the  discretion  of  the  manager. 

Mr.  Nicholl. — We  have  difficulty  in  keeping  them  off  the  roof 
on  our  road. 

The  President. — I  have  had  that  trouble.  They  get  on  the 
fender  sometimes. 

Mr.  Ely. — I  took  a  party  off  the  roof  of  one  of  our  cars  at 
Tonawanda.  They  all  came  down.  They  had  been  up  there 
when  the  car  was  going  at  the  rate  of  40  miles  an  hour,  and  one 
fellow  threatened  to  lick  me  when  I  ordered  him  down, 

Mr.  Shiplin.— That  rule  can  be  enforced  in  large  cities  where 
there  is  plenty  of  police  protection,  but  on  a  suburban  line  where 
there  is  no  police  it  is  impossible. 

Mr.  Ely.— You  can  get  the  Sheriff  to  deputize  your  men  and 
make  them  special  deputy  sheriffs.  You  put  a  deputy  sheriff  on 
your  line  and  he  will  keep  order.  Have  your  conductors  and 
motormen  made  special  deputy  sheriffs  by  the  Sheriff  of  your 
county.    He  has  authority  by  law  to  do  that,  and  he  will  do  it. 

Mr.  Shiplin.— When  there  is  a  picnic  or  anything  of  that  kind 
it  is  impossible  to  control  the  car.  We  would  need  deputy  sheriffs 
and  a  whole  regiment  of  soldiers  to  keep  them  off  the  car.  We 
had  a  case  once  when  we  had  only  six  cars,  and  about  1200  people 
piled  on  to  those  cars  and  smashed  the  wheels.  We  did  not  want 
to  start,  and  I  gave  orders  to  hold  the  cars  until  the  people  got 
off.  One  man  jumped  off  and  was  going  to  lick  me.  We  had  to 
start  out  with  that  mob  clinging  to  the  car  all  around.  We 
stopped  again  and  pulled  them  off,  and  when  we  would  start  they 
would  run  ahead  and  jump  on;  people  ran  out  of  saloons  and 
jumped  on;  you  can't  keep  them  off,  unless  you  have  your  car 
built  so  as  to  keep  them  off  the  step."  We  can't  prevent  it.  ^ 

Mr.  Ely. — The  answer  to  that  proposition  is,  if  you  don't  want 
to  keep  order  and  have  the  law  observed,  then  there  is  only  one 
other  thing  to  do,  and  that  is  to  go  out  of  business. 

Mr.  Vreeland. — I  was  not  referring  so  much  as  to  whether  the 
rule  could  or  could  not  be  enforced.  I  was  asking'  whether  a  rule 
of  that  kind  should  be  incorporated  in  the  book  of  rules.  Some- 
times, in  the  course  of  the  year,  you  break  the  rules.  It  is 
only  within  six  weeks  that  we  had  a  decision  in  New  York  City, 
and  it  was  quoted  by  all  the  papers,  where  a  passenger  was  in- 
jured on  the  step  of  one  of  our  cars.  There  was  no  negligence 
on  the  part  of  the  company;  it  was  his  own  fault;  he  had  no  busi- 
ness there,  and  the  rules  of  the  company  did  not  allow  him  to 
stand  on  the  steps;  and  I,  for  one,  do  not  want  to  adopt  any  such 
system  of  rules  that  is  so  permissive  in  its  character  that  it 
can  be  used  against  us.  I  am  not  saying  that  anyone  can  or 
can  not  enforce  the  rule.  We  have  no  unruly  element  in  New 
York  City;  it  is  the  best  governed  city  in  the  world. 
(Laughter.) 

Mr.  Wheatley. — I  have  listened  with  a  great  deal  of  interest  to 
this  discussion,  and  my  conclusion. is  this:  That  while  it  may  be 
very  well  as  a  general  proposition  to  enunciate  in  these  rules  as 
a  principle  we  want  to  carry  out  that  passengers  are  not  allowed 
to  ride  on  the  runningboards  of  cars,  there  are  conditions  and 
circumstances  local  to  certain  systems  of  railways  where  it  would 
be  impossible  to  enforce  the  rule.  It  is  a  question,  from  a  legal 
standpoint,  whether,  after  the  conductor  has  notified  the  pas- 
senger that  it  is  against  the  rules  for  him  to  ride  on  the  running- 
board, and  an  accident  occurs  therefrom,  the  company  would  be 
liable  in  case  of  accident.  My  impression  would  be  that,  after 
receiving  that  notice  from  the  conductor,  should  an  accident 
occur,  the  company  would  not  be  liable.  It  seems  to  me  that  the 
idea  of  the  committee  is  correct  when  it  attempts  to  enunciate 
only  general  principles  in  these  rules,  leaving  each  railway  to 
add  certain  regulations  to  the  rules  to  govern  the  local  condi- 
tions in  the  territory  of  the  service.  In  Brooklyn  we  have  a 
large  excursion  business,  and  we  find  there  are  times  when  it  is 
almost  impossible  for  us  to  keep  the  people  off  the  runningboards. 
It  would  take  an  army  of  policemen  at  different  points  along  the 
line  to  keep  them  off,  and,  although  we  are  in  sympathy  with  the 
idea  of  making  the  passengers  get  inside,  and  we  like  to  have  the 
rule  carried  out,  we  find  that  we  are  utterly  unable  at  certain 
times  and  on  certain  occasions  to  have  the  rule  enforced.  We 
have,  therefore,  come  to  the  conclusion  that  perhaps  we  will  con- 
tent ourselves  with  serving  a  notice  on  them  that  they  are  not 


permitted  to  ride  there,  and  if  they  do  so  they  ride  there  at  their 
own  risk. 

Mr.  Connette. — In  order  that  the  committee  may  have  the 
advice  and  benefit  of  legal  propositions,  I  move  that  the  secretary, 
Mr.  Robinson,  be  added  to  this  committee,  so  that  the  com- 
mittee may  steer  straight  on  all  legal  propositions  that  may  attach 
to  any  of  the  roads. 

Motion  seconded  and  carried. 

The  President. — Is  there  any  further  discussion  under  this 
head?    I  think  it  is  well  to  have  this  public  discussion. 

Mr.  Allen. — Page  2,  Rule  3,  gives  the  conductor  charge  of  the 
car.  I  would  like  to  ask  if  any  members  of  the  association  have 
ever  put  in  force  the  rule  giving  the  motormen  charge  of  the  car? 
I  tried  that  on  an  interurban  property,  and  I  have  found  that  the 
rule  worked  to  great  advantage.  I  would  like  to  know  the  ex- 
perience of  the  other  members  of  the  association  in  that  respect. 

Mr.  Powers. — Our  conductor  has  charge  of  the  car  so  far  as 
operation  is  concerned. 

Mr.  Nicholl. — We  treat  our  conductors  the  same  as  con- 
ductors on  steam  roads  are  treated;  he  is  in  charge  of  the  train; 
the  motorman  is  in  charge  of  the  machinery. 

Mr.  Powers.- — In  running  a  regular  despatch  system  the  con- 
ductor is  furnished  with  a  copy  of  any  special  orders,  and  is  held 
equally  responsible  with  the  motorman  to  see  that  they  are  en- 
forced; that  is  merely  to  help  the  motorman's  memory,  but  in  all 
other  respects  the  motorman  has  control  of  the  car  and  oper- 
ates it. 

Mr.  Cooper. — In  regard  to  that,  I  always  found  it  unwise  to 
give  the  motorman  charge  of  the  car,  because  he  is  a  fixture,  just 
as  an  engineer  is  on  the  locomotive.  The  free  man,  the  conductor, 
should  be  the  man  who  should  have  charge  of  the  car. 

The  President. — Mr.  Powers  has  something  to  lay  before  the 
association. 

Mr.  Powers. — It  is  with  great  pleasure  that  I  offer  the  place 
for  the  next  convention,  which  is  Caldwell,  on  Lake  George.  The 
railway  which  I  represent  runs  now  from  Troy  and  Albany  over 
the  tracks  of  the  United  Traction  Company,  following  the  Hudson 
River  to  Lake  George;  and  the  railway  has  purchased  and  owns 
the  property  formerly  known  as  the  Fort  William  Henry  Hotel, 
and  the  large  park  surrounding  it.  We  also  control  the  Saratoga 
property,  and  it  is  now  a  part  of  our  railroad.  It  will  be  con- 
nected up  before  next  year  with  the  main  line,  and  will  enable 
you  to  see  Saratoga,  should  you  desire,  and  go  sailing  on  the  lake 
at  that  point.  We  have  a  casino  there  with  a  seating  capacity 
sufficient  to  seat  this  assemblage,  and  we  have  plenty  of  room 
mside  in  case  of  inclement  weather.  I  extend  this  invitation  in 
the  name  of  the  Hudson  Valley  Railway  Company,  including 
transportation  from  Troy  or  Albany,  as  our  cars  will  be  in  oper- 
ation in  Troy  or  Albany,  or  both,  by  the  time  the  convention 
next  meets,  so  you  may  take  a  trip  directly  from  Albany,  some  60 
miles  to  the  lake,  and  there  receive  the  hospitalities  of  Mine  Host 
Pike.  Mr.  Colvin,  president  of  the  company,  and  myself,  both  of 
us,  extend  our  most  cordial  wishes  to  you  that  you  will  make  that 
your  next  place  of  meeting.  (Applause.) 

Mr.  Ely. — I  move  that  the  invitation  be  accepted. 

Motion  seconded  and  carried. 

Mr.  Ely. — I  move  that  a  vote  of  thanks  be  extended  to  Messrs. 
Colvin  and  Powers  for  their  courtesy. 
Motion  seconded  and  carried. 

The  President. — Is  there  any  further  discussion  on  the  rules? 

Mr.  Vreeland.- — While  we  are  picking  the  rules  to  pieces  it 
inight  be  proper  for  me  to  state  that  there  is  one  rule  here  which, 
if  enforced,  would  tie  up  a  good  many  roads.  Our  road  would  be 
completely  tied  up  by  Rule  14  on  page  4,  the  one  in  reference  to 
one  car  passing  another  on  curves. 

Mr.  Wheatley. — I  do  not  know  that  I  am  called  upon  to  ap- 
pear here  as  a  defender  of  this  committee,  but  I  think  I  can  see 
the  object  of  the  committee  in  putting  that  rule  into  the  book.  I 
have  known  a  great  many  cases  where  cars  jump  the  track  going 
around  curves.  Where  the  car  on  the  inside  of  the  track  jumps 
a  track,  and  at  the  same  time  a  car  is  passing  on  the  opposite 
rail,  when  you  might  have  a  serious  collision.  Certain  railways 
have  other  local  conditions  that  might  make  it  necessary  for  them 
to  have  this  rule.  In  certain  cities  where  the.  streets  are  narrow 
the  cars  will  not  always  clear  one  another  in  passing  around 
curves,  and  it  is  necessary  for  them  sometimes  to  have  the  rule 
that  cars  must  not  attempt  to  pass  upon  curves.  It  is  another 
one  of  those  things  that  might  very  well  be  left  to  each  railway 
to  make  a  rule  to  suit  its  local  conditions,  but  as  a  general  proposi- 
tion it  would  be  better  if  we  had  the  rule  not  to  pass  on  curves 
unless  the  traffic  of  the  railways  will  permit. 

Mr.  Morgan.^ — It  seems  to  me  that  the  great  majority  of 
roads  are  in  such  a  position  that  that  rule  would  interfere.  It 
seems  to  me  it  would  be  better  if  that  portion  of  the  rule  were 
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stricken  out,  and  that  the  portion  of  the  rule  desired  can  be  added 
and  marked  14-A.  If  any  of  you  have  been  over  my  road  you 
would  see  that  it  would  be  difficult  for  us  to  operate  under  that 
rule,  as  our  line  is  made  up  of  curves. 

Mr.  Nicholl. — We  have  a  number  of  streets  where  we  are 
obliged  to  have  double  tracks  and  double-track  curves,  and  the 
streets  are  so  narrow  that  we  can  not  get  the  proper  distance  be- 
tween the  tracks,  so  we  are  compelled  to  have  all  cars  stop  before 
they  go  around  the  curve;  that  is,  on  some  of  the  curves.  Another 
reason  is  that  we  have  sometimes  to  operate  longer  cars  on  one 
road  than  another  with  greater  overhang,  and  they  are  liable  to 
collide.  I  think  it  is  a  good  thing  to  have  that  rule  stricken  out 
and  leave  it  to  the  option  of  the  local  roads,  and  make  it  14-A. 

Mr.  Reed. — Our  tracks  are  9  ft.  in.  between  centers  on  nar- 
row streets;  that  is,  4  ft.  4  ins.  between  gage  lines.  On  avenue 
lines  our  standard  distance  is  10  ft.  ^  in.  between  centers,  or  5 
ft.  4  ins.  between  gage  lines.  On  all  curves  we  arrange  to  ,give 
ample  clearance  between  cars,  so  that  they  can  pass  each  other 
safely.  The  distance  between  tracks  on  curves  varies  according 
to  local  conditions  and  radius  of  curves.  Where  the  distance  is 
4  ft.  4  ins.  between  tracks,  it  is  generally  necessary  in  entering 
curves  to  widen  this  distance  to  4  ft.  6  ins.  just  before  the  true 
P.  C.  is  reached. .  The  distance  between  tracks  on  curves  thus 
varies.  It  is  often  necessary,  in  order  to  get  sufficient  clearance 
for  cars  between  curves,  to  increase  the  radius  of  curves,  and  in 
the  city  of  New  York  the  department  of  highways  encourages 
the  cutting  of  the  corners  of  the  curbs,  so  that  we  may  have  ample 
clearance  in  passing  around  the  corners.  Our  minimum  distance 
between  the  track  and  the  curb  is  3  ft.  6  ins.  on  the  inside  curve. 
We  make  no  attempt  to  leave  room  for  vehicles  to  pass  between 
track  and  the  curb.  All  curves  are  compounded.  Our  standard 
begins  at  loo-ft.  radius  and  compounds  to  40-ft.  minimum  radius 
where  necessary.  There  are  no  places  on  any  of  our  lines  where 
cars  can  not  pass  safely,  except  in  one  or  two  places  on  Broad- 
way, where  the  tracks  were  designed  for  the  short  cars.  It  would 
be  impossible  for  our  long  double-truck  cars  to  pass  with  the 
fenders  down.  We  are  arranging  at  present  to  increase  the  dis- 
tance between  tracks  at  these  points.  In  New  York  City  avenues 
are  100  ft.  in  width — that  is,  60  ft.  between  curb  lines — and  the 
streets  are  60  ft.,  or  30  ft.  between  curb  lines.  The  width  of 
Broadway  varies,  the  regular  distance  between  tracks  on  Broad- 
way being  4  ft.  6  ins. 

Mr.  V REEL.'\ND. — There  is  one  point  in  connection  with  our 
road  which  probably  would  not  be  the  same  as  other  systems,  that 
is  that  we  must  allow  between  our  tracks  room  for  a  passenger 
or  anybody  else  to  stand:  The  Broadway  policeman  never  leaves 
the  center  of  the  tracks.  Two  of  our  cars  can  pass  on  Broadway, 
and  the  average  New  York  Broadway  policeman  is  about  as  big 
around  as  they  make  them,  and  still  there  is  room  for  them;  it  is 
the  same  on  all  our  lines.  We  would  have  a  great  many  accidents 
if  we  did  not  allow  room  so  that  people  could  stand  in  between 
the  cars.  That  makes  our  situation  different  from  that  of  anyone 
else.  When  we  are  running  under  ten-second  headway,  if  per- 
sons could  not  get  in  between  the  cars  once  in  awhile  he  would 
never  get  across  the  street.  Our  Broadway  cars  are  7  ft.  wide. 
We  are  allowed  only  4  ft.  between  the  tracks. 

I  would  like  to  suggest  that  as  the  special  subject  arranged 
with  reference  to  employees  has  brought  out  more  discussion 
than  anything  we  have  had  before  us  this  year,  I  believe  that  and 
the  subject  of  dealing  with  accidents  are  the  most  important  ques- 
tions we  have  to  consider  in  the  operation  of  our  roads,  and  the 
practice  on  this  point  of  the  various  cities,  large  and  small,  is  very 
valuable.  I  move  that  the  president  be  empowered  to  appoint  a 
special  committee  on  accidents,  to  be  subdivided  as  may  be  sug- 
gested during  the  year,  and  assigned  by  either  Mr.  Robinson  or 
myself,  or  anyone  that  the  president  sees  fit  to  appoint.  It  wifl 
be  arranged  the  same  as  these  topics  yesterday:  that  is,  a  short 
presentation  to  open  it  up  for  a  general  discussion. 
Motion  seconded  and  carried. 

Mr.  Whe.atley. — I  move  that  the  same  disposition  be  made 
of  the  subject  of  the  economical  use  of  power  by  the  motormen. 
I  think  another  committee  ought  to  be  appointed  in  the  same 
manner  to  handle  this  subject,  and  report  upon  it,  so  that  we  can 
discuss  it  at  the  next  meeting;  I  think  it  will  be  very  beneficial  to 
all  of  us. 

Motion  seconded  and  carried. 

The  President. — There  are  three  or  four  iiapcrs  yet  to  be  read, 
but  our  time  is  so  limited  that  we  can  not  listen  to  them  now. 
I  have  spoken  to  the  authors  of  these  papers,  and  they  have  con- 
sented to  have  them  printed. 

Mr.  Ely. — I  move  that  they  he  printed  and  sjircad  upon  the 
minutes  of  the  meeting. 

Motion  seconded  and  carried. 


Mr.  Ely.— I  move  that  a  vote  of  thanks  be  extended  to  all  those 
who  have  prepared  and  presented  papers  to  this  convention. 
Motion  seconded  and  carried. 

Mr.  Vreeland. — The  supplies,  in  my  opinion,  are  the  best  that 
we  have  ever  had  in  connection  with  any  convention  of  the  Street 
Railway  Association  of  the  State  of  New  York,  and  I  move  that  a 
vote  of  thanks  of  the  association  be  extended  to  the  supply  men 
for  the  interest  they  have  taken,  and  the  character  of  exhibits 
they  have  given  us;  and  also  that  a  vote  of  thanks  of  the  associa- 
tion be  extended  to  the  Rochester  Railway  Company  fpr  the 
splendid  entertainment  they  have  given  us.  It  certainly  has  been 
the  best  meeting  of  either  the  State  or  American  Association  in 
point  of  interest  in  convention  proceedings  that  I  have  ever  at- 
tended, and  there  is  no  question  about  both  the  liquid  and  solid 
entertainment  we  have  had. 

The  motions  were  seconded  and  carried  by  a  rising  vote. 

AIr.  Nicholl.— On  hehalf  of  the  Rochester  Railway  Company 
I  thank  you  very  much  for  your  kind  expression. 

Mr.  Wheatley. — The  nominating  committee  submits  the  fol- 
lowing report:    It  nominates  for  the  officers  of  the  association 

G.  Tracey  Rogers  for  president;  E.  G.  Connette,  first  vice-presi- 
dent; A.  B.  Colvin,  of  the  Hudson  Valley  Railway  Company, 
second  vice-president;  Henry  A.  Robinson,  secretary  and  treas- 
urer; for  members  of  the  executive  committee,  G.  Tracy  Rogers, 

H.  H.  Vreeland,  T.  J.  Nicholl,  W.  Caryl  Ely  and  J.  L.  Great- 
singer. 

Mr.  Vreeland. — I  move  that  the  report  of  the  nominating 
committee  be  received,  and  that  the  secretary  be  instructed  to  cast 
one  ballot  for  the  election  of  the  officers  named. 

Motion  seconded  and  carried. 

Secretary  Robinson  stated  that  he  had  cast  the  ballot  as  directed 
and  the  president  declared  the  gentlemen  named  elected  as  the 
officers  of  the  association  for  the  coming  year. 

The  convention  then  adjourned. 



A  Long  Trolley  Trip 


At  the  invitation  of  J.  S.  Hamlin,  master  mechanic  of  the  Union 
Traction  Company,  of  Indiana,  a  party  of  street  railway  men  took 
an  extended  trip  of  inspection  over  the  lines  of  that  company  Sept. 
4.  The  trip  was  made  in  the  private  car  of  the  company,  the 
"Martha,"  which  is  provided  with  every  convenience,  including 
sleeping  berths.  In  all,  a  distance  of  245  miles  was  covered.  The 
party  included  the  following:  F.  J.  J.  Sloat,  of  the  Southern  Ohio 
Traction  Company;  W.  C.  Kelly,  of  the  Metropolitan  Elevated 
Railway  Company  of  Chicago;  Charles  Romelius,  of  .the  In- 
dianapolis Street  Railway  Company;  A.  B.  Hogue,  of  the  In- 
dianapolis, Greenwood  &  Franklin  Railway  Company;  W.  H. 
Gray,  of  the  Peckham  Manufacturing  Company,  and  James 
Campbell. 

The  start  was  made  from  Indianapolis  at  9  a.  m.,  and  a  quiet 
run  was  made  to  Anderson  and  then  to  Muncie.  The  car  then 
returned  to  Anderson,  where  a  visit  was  made  to  the  power  sta- 
tion of  the  company.  Hence  the  party  traveled  to  Marion,  stop- 
ping off  at  the  Soldiers'  Home  in  that  city.  They  then  returned 
to  Anderson  and  then  to  Indianapolis,  which  was  reached  at  9:20 
p.  m. 

Lunch  was  served  on  board  the  car,  which  carries  a  porter  and  a 
cook.  The  trip  was  highly  enjoyed  by  all,  and  was  voted  by  them 
an  innovation  which  was  highly  popular. 



Openingf  of  Boyd  Park  on  the  Wabash 


The  Wabash  River  Traction  Company,  which  completed  its  line 
from  Wabash  to  Peru,  Ind.,  this  summer,  last  month  opened  up 
Boyd  Park  on  the  banks  of  the  Wabash  River,  near  Rich  Valley. 
The  business  men  of  Peru  and  Wabash  were  the  guests  of  honor. 
The  location  is  said  to  be  an  ideal  one  for  a  pleasure  resort  of  this 
kind.  A  $4,000  casino  is  being  erected  and  a  stage  has  already 
been  put  up,  where  performances  are  given  each  afternoon  and 
evening.  The  power  house  and  car  house  of  the  company  are 
also  located  at  this  point.  At  the  time  of  the  opening  a  special 
car  took  guests  from  Peru  and  Wabash,  and  a  lunch  was  served 
by  the  company  at  the  park,  followed  by  speeches  from  prominent 
guests.  Boyd  Park  is  named  after  the  vice-president,  F.  C.  Boyd, 
of  the  Wabash  RiverTraction  Company,  who  is  also  well  known  to 
street  railway  men  through  his  connection  with  the  New  Haven 
Car  Register  Company.  The  general  offices  of  the  company  are  at 
New  Haven,  Conn.  D.  A.  Blakelee  is  president;  F.  C.  Boyd,  vice- 
Iircsident;  S.  C.  Moorhouse,  secretary  and  treasurer,  and  L.  T^ 
Law,  general  manager. 
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The  Application  of  Storage  Batteries  to  the  System  of 
the  Brooklyn  Heights  Railroad  Company* 


BV  FRANKLIN  L.  MOUSE 
Superintendent   of   I'ower,    Brooklyn    Heights    i<;iilroad  Cumpany 


The  Storage  battery  equipment  of  the  Brooklyn  Heights  Rail- 
road  Company  consists  of  three  chloride  accumulator  batteries 
of  24S  cells  each,  installed  by  the  Electric  Storage  Battery  Com- 
pany. 

Battery  No.  i  is  located  at  the  Brooklyn  terminal  of  the  New 
York  and  Brooklyn  Bridge.  Each  of  the  cells  contains  fifty-one 
plates,  approximately  isVi  ins.  square,  anil  has  a  discharge  capacity 
of  2000  amps,  for  one  hour,  1500  amps,  for  two  hours,  or  500 
amps,  for  three  hours. 

Battery  No.  2  is  a  portaljle  battery  nidnntcd  on  cars,  the  cells 
containing  twenty-seven  plates.  15' S  ins.  scpiare.  with  a  discharge 
capacity  of  looo  amps,  for  one  hour,  750  amps,  for  two  Imuts,  i  r 
500  amps,  for  three  hours. 

Battery  No.  ^  is  a  stationary  Ijattery  of  the  same  ca;  acily  as 
No.  2,  located  at  East  New  York,  at  a  load  center  formed  liy  the 
junction  of  several  elevated  and  surface  lines. 

The  batteries  were  intended  mainly  for  regulator  work,  to  take 
up  the  excessive  fluctuations  in  voltage  and  amperes  upon  lines 
over  which  electric  trains  were  operated,  and  for  some  time  they 
were  thus  used  with  excellent  results;  but  for  the  last  nine  months 
or  more,  on  account  of  a  shortage  of  power  caused  partly  by  the 
destruction  of  one  of  the  company's  power  stations  by  fire,  it  has 
become  necessary  to  use  them  for  peak  work,  completely  dis- 
charging them  during  the  morning  and  evening  rush  hours,  and 
charging  them  during  the  hours  of  lighter  travel.  Used  in  this 
manner,  the  combined  capacity  of  the  three  batteries  is  4000  amps, 
for  one  hour,  30CO  amps,  for  two  hours,  or  2000  amps,  for  one 
hour.  As  a  general  rule  they  have  been  discharged  at  the  two- 
hour  rate,  and  they  have  proved  to  be  a  valuable  addition  to  the 
station  capacity. 

Battery  No.  i  occupies  two  of  the  arches  which  support  the 
masonry  forming  the  Brooklyn  approach  of  the  Bridge;  these 
arches  are  quite  high  and  roomy,  and  only  required  to  ha\  e  the 
ends  enclosed  to  make  ideal  battery  rooms — warm  in  winter  and 
cool  in  summer.  With  the  exception  of  a  few  cells  supported  by 
a  gallery,  the  entire  battery  rests  on  wooden  stringers  imbedded 
in  a  cinder  floor.  Operated  in  connection  with  the  battery,  there' 
is  a  motor-driven  booster  used  for  regulating  the  charge  and 


had  before  been  hardly  sufficient  for  the  operation  of  the  elevated 
service  alone. 

The  power  plant  which  formerly  supplied  current  for  the  Bridge 
trains  had  a  capacity  of  but  1000  kw,  and  on  account  of  its  small 
capacity  and  its  being  some  distance  from  the  water  front,  where 
there  was  no  water  available  for  condensing,  and  where  coal  and 
ashes  had  to  be  hauled  in  wagons,  it  was  very  expensive  in  oper- 
ation.   Upon  the  installation  of  the  battery,  the  saving  effected, 
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after  allowing  for  depreciation,  maintenance,  operation  and  the 
cost  of  current  at  the  eastern  station,  amounted  to  a  very  profita- 
ble interest  on  the  investment. 

The  Bridge  train  load  during  the  rush  hours  in  the  morning 
and  evening  fluctuated  between  a  minimum  of  250  amps,  and  a 
maximum  of  1800  amps.,  with  an  average  of  850  amps.  The  load 
on  the  lower  section  of  the  Brooklyn  Elevated,  when  fed  from  the 
eastern  station,  fluctuated  between  100  amps,  and  2000  amps.,  with 
an  average  of  750  apips.,  and  during  the  higher  fluctuations  the 
voltage  dropped  so  much  that  it  seriously  interfered  with  the 
operation  of  the  trains.  After  the  installation  of  the  battery,  the 
combined  load  of  the  Bridge  and  elevated  trains  amounted  to  an 
average  of  but  1600  amps.,  which  was  ,  divided  up  between  the 
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discharge,  and  located  together  with  the  switchboard  in  a  small 
building  on  the  Bridge  deck  about  1000  ft.  from  the  battery. 

This  battery  was  installed  for  two  purposes;  (i)  to  allow  the 
small  power  plant  which  supplied  current  for  the  Bridge  trains 
to  be  dispensed  with,  and  (2)  to  take  the  fluctuations  of  current 
on  the  adjacent  lower  section  of  the  Brooklyn  Elevated  Railway, 
and  maintain  the  even  voltage  necessary  for  the  satisfactory  oper- 
ation of  both  the  elevated  and  Bridge  trains.  The  lower  section 
of  the  elevated  was  previously  fed  from  the  eastern  power  station 
at  a  distance  of  about  3  miles  from  the  load  center.  After  the 
installation  of  the  battery,  both  the  Bridge  and  elevated  train 
service,  requiring  approximately  equal  amounts  of  current,  were 
fed  from  the  eastern  station  through  the  same  feed  wires,  which 


*  Paijcr  read  at  Rochester  Convention  of  New  York  State  Street  Railway 
Association,  Sept.  10-11,  1901. 


battery  and  the  eastern  station,  the  battery  carrying  a  load  which 
fluctuated  between  500  amps,  and  3000  amps.,  averaging  iioo 
amps.,  and  the  eastern  station  a  fairly  constant  load  of  500  amps, 
in  place  of  its  former  fluctuating  load  of  from  100  amps,  to  2OGO 
amps.  A  steady  voltage  was  maintained  on  both  the  Bridge  and 
elevated,  and  no  further  trouble  experienced  in  operating  the 
trains. 

Curve  No.  I  shows  an  evening's  work  on  this  battery  when 
operated  as  above,  the  average  load  on  the  battery  being  1016 
amps. — the  maximum  1450  amps,  and  the  minimum  500  amps. 
The  curve  shows  that  between  5  p.  m.  and  8  p.  m.  the  battery, 
besides  regulating  the  fluctuations,  discharged  an  average  of  1016 
amps.,  somewhat  more  than  its  rated  capacity. 

On  account  of  the  shortage  of  power,  caused  partly  by  the 
burning  of  the  Ridgewood  power  house  in  December,  1900,  it 
became  necessary  to  operate  the  Bridge  power  station  again 
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during  the  morning  and  evening  peaks.  It  is  a  rather  interesting 
fact  that,  by  operating  in  muhiple  with  the  battery,  the  effective 
capacity  of  the  station  is  nearly  doubled;  for  by  properly  adjust- 
ing the  proportion  of  current  flowing  through  the  series  coils  of 
the  generators,  the  station  is  enabled  to  get  a  steady  load  of  1600 
amps.,  the  maximum  at  which  the  engines  will  maintain  their 
speed,  instead  of  its  former  fluctuating  load  of  from  250  amps,  to 
1800  amps.,  which  gave  an  average  of  only  850  amps. 
Diagram  No.  2  shows  the  work  done  by  the  battery  for  twenty- 
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ation.  No  attendance  is  required  for  the  battery  itself,  except 
hydrometer  readings  at  beginning  and  ending  of  charge  and  dis- 
charge. In  order  to  reduce  the  line  loss  connection  has  been 
made  with  all  the  feed  wires  available,  and  they  are  drawn  upon 
during  the  charge. 

The  portable  battery.  No.  2,  is  rather  unique  in  its  character, 
and  was  designed  to  meet  peculiar  conditions.  The  Brighton 
Beach  road  is  a  line  over  which  the  traffic  is  very  heavy  for  about 
three  months  during  the  summer  and  very  light  during  the  re- 
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four  hours.  The  curve  is  plotted  from  average  reading  taken 
every  fifteen  minutes,  except  between  the  hours  of  5  p.  m.  and  6 
p.  m.,  when  the  readings  were  taken  every  minute  and  a  half.  You 
will  note  that  the  battery  is  being  charged  from  9  o'clock  at  night 
until  6  o'clock  in  the  morning,  and  discharged  to  its  full  capacity 
from  6  o'clock  until  10  o'clock  in  the  morning;  then  charged  from 
10  o'clock  in  the  morning  and  5  o'clock  in  the  afternoon  and  dis- 
charged to  its  full  capacity  between  5  o'clock  and  9  o'clock  in  the 
evening.  This  is  a  curve  of  average,  and  does  not  show  the 
momentary  fluctuation.  These 
are  shown  on  curve  No.  3. 
which  is  a  record  of  one  hour 
during  the  evening  peak,  the 
readings  being  taken  as  rap- 
idly as  it  was  possible  to  read 
the  meters.  This  curve  shows 
a  variation  of  1300  amps,  at 
one  jump. 

The  above  curves  show 
(|uite  conclusively  that  if  the 
battery  were  not  operated  it 
would  have  to  be  replaced  by 
a  generator  at  the  Bridge  sta- 
tion, having  a  capacity  of  at 
least  1200  amps.,  together  with 
engines  and  boiler  equipment; 
or,  if  installed  at  the  eastern 
station,  there  would  be  a  con- 
siderable additional  expense 
incurred  for  feed  wire. 

The  booster  used  with  the  bat- 
tery has  a  capacity  of  120  kw, 

and  has  a  large  range  in  both  voltage  and  amperage.  It  is  operated 
almost  continuously  day  and  night,  and  the  booster  has  a  shunt- 
field  rheostat,  by  means  of  which  the  polarity  may  be  reversed 
without  cutting  the  machine  out,  and  the  voltage  may  be  varied 
from  zero  to  a  maximum  in  either  direction.  The  heaviest  charg- 
ing is  done  when  the  load  on  the  generating  station  is  lightest, 
the  aim  being  to  keep  the  voltage  on  the  line  at  as  high  an  average 
as  possible,  and  at  the  same  time  get  the  battery  fully  charged 
ready  for  the  rush  hours.  If,  during  the  period  allowed  for 
charging,  the  line  voltage  drops  on  account  of  a  momentary 
heavy  load,  the  booster  allows  the  battery  to  discharge:  and  if 
there  is  a  brief  let-up  in  the  load  during  rush  hours,  it  allows  the 
battery  to  charge.    Thus,  it  is  practically  automatic  in  its  opcr- 


Bi'iglitoii  Ct-ach 
Race  Track 

<SV«e(  Railwaif  Jnur-nal 
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mainder  of  the  year.  At  East  New  York  the  service  is  heaviest  in 
the  winter.  For  these  reasons  it  was  decided  to  place  the  battery 
in  cars,  so  that  it  could  be  used  on  the  Brighton  Beach  line  in 
summer  and  at  East  New  York  in  the  winter.  Accordingly  it 
was  installed  in  seven  discarded  passenger  cars.  They  were  open 
cars,  39  ft.  long  and  8  ft.  wide,  inside  measurements,  double  truck, 
and  were  used  when  the  road  was  operated  as  a  steam  road. 
The  cross  seats  were  removed  and  the  cells  set  up  in  two  rows 
along  the  sides,  with  an  aisle  214  ft.  wide  through  the  center.  Six 
of  the  cars  contain  thirty-six  cells  each  and  the  seventh  contains 
thirty-two  cells,  with  a  switchboard  room  at  one  end.  As  the 
load  on  the  cars  was  to  weigh  about  40,000  lbs.,  the  sills  were  re- 
inforced by  the  addition  of  heavy  truss-rods.  The  car  bodies  and 
parts  liable  to  be  attacked  by  the  acid  fumes  were  painted  with 
asphaltum  and  the  sides  left  open.  The  seven  cars  were  coupled 
as  a  continuous  train  and  side-tracked  in  a  shed  close  to  the  main 
line.  The  end  cells  in  each  car  were  connected  by  rubber-covered 
wire,  the  negative  connected  to  the  tracks  and  the  positive  to  the 
side  feed  wires. 

The  Brighton  Beach  Railway  is  an  overhead  trolley  line,  double 
track,  yyi  miles  in  length,  over  which,  in  summer,  trolley  cars 
are  run  at  a  high  speed  on  i  1-3-minute  headway,  and  five-car 
electric  trains  on  20-minute  headway.  It  carries  passengers  to 
and  from  the  Brighton  Beach  and  Sheepshead  Bay  race  tracks 
and  to  the  Brighton  Beach  and  Manhattan  Beach  hotels.  The 
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nearest  point  of  feed  is  2  miles  from  the  power  station,  and  the 
most  distant  point  8J<^  miles.  For  the  proper  operation  of  the 
trains  it  was  essential  that  the  voltage  should  not  drop  below  450 
amps,  on  any  part  of  the  line.  To  prevent  local  drops  in  the 
trolley  wires,  they  were  supplemented  by  two  500,000  circ.  mil 
cables,  run  the  entire  length  of  the  road  and  joined  together  at 
frequent  intervals. 

The  current  was  brcniglil  from  the  stations  over  eight  500,000 
circ.  mil  cables,  tapped  into  the  supplementary  wires  in  pairs,  at 
points  very  nearly  equidistant.  The  two  nearest  points  of  feed — 
2'4  miles  and  2}i  rniles  from  the  station — were  fed  from  the  sta- 
tion bus.  The  more  distant  points — 4^/4  miles  and  yyl  miles — 
were  sup])h\'cl  thron^li  boosters  in  the  power  station,  one  boost- 
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ing  150  volts  and  the  other  from  350  volts  to  450  volts.  The 
storage  battery  was  connected  at  the  point  where  the  last  booster 
fed  into  the  line,  about  i  mile  from  the  terminal.  The  service  at 
this  terminal  is  of  the  most  exacting  nature,  trolley  cars  and 
trains  being  sidetracked  to  await  the  crowds  at  the  race  tracks 
and  started  up,  fully  loaded,  at  short  intervals.  Notwithstanding 
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the  heavy  character  of  the  service,  by  means  of  the  battery  the 
voltage  was  maintained  at  a  very  even  pressure. 

During  the  day  the  battery  fluctuated  between  1500-amp.  dis- 
charge and  500-amp.  charge,  being  kept  practically  full  most  of 
the  time.  At  the  periods  of  heaviest  load,  however,  a  complete 
discharge  was  sometimes  efTected  in  one  hour. 

Curve  4  shows  graphically  the  regulation  of  this  battery  on 
July  21,  1900,  between  the  hours  of  6:45  a.  m.  and  11:25  p.  m. 
During  this  time  variations  of  from  1000  amps,  to  1800  amps,  on 
the  line  in  the  vicinity  of  the  battery  produced  no  greater  fluctua- 
tions than  200  amps,  on  the  booster  at  the  southern  station. 

Curve  No.  5  represents  a  discharge  taken  June  15,  1900,  at  an 
average  rate  of  430  amps,  for  four  hours  and  thirty-five  minutes, 
a  considerable  excess  over  the  rated  capacity  of  the  battery. 
During  this  discharge  the  current  fluctuated  between  100  amps, 
and  1300  amps.,  and  the  voltage  averaged  474  amps. 

If  the  battery  had  not  been  used  in  connection  with  this  line, 
and  the  same  service  maintained,  it  would  have  required  the  addi- 
tion of  another  booster  at  the  southern  station,  having  a  capacity 


York,  and  have  remained  there  up  to  the  present  time,  the 
Brighton  Beach  electric  train  service  having  been  abandoned  this 
summer  on  account  of  the  shortage  of  power,  and  a  steam-train 
service  substituted.  At  East  New  York  it  is  operated  in  multiple 
with  battery  No.  3.  which  has  the  same  capacity.  It  has  been 
left  standing  on  a  side  track  out  of  doors,  the  sides  of  the  cars 

having  been  enclosed  with  heavy  tar 
paper.  It  was  anticipated  that  the  acid 
might  freeze  up  during  severe  winter 
weather,  and  each  car  was  supplied 
with  electric  heaters,  but  it  was  not 
found  necessary  to  use  them. 

For  a  time  these  two  batteries  were 
charged  from  the  Ridgewood  station,  a 
distance  of  2  miles,  one  of  the  300-kw 
generators  being  converted  into  a 
booster,  during  the  hours  of  light  load, 
by  means  of  special  transfer  switches. 
After  the  burning  of  the  Ridgewood 
station  they  were  charged  for  a  time 
from  the  eastern  station,  a  distance  of 
4  miles.  In  order  to  do  this  with  the 
amount  of  feed  wire  available,  it  was 
necessary  to  split  each  battery  in 
halves  while  charging,  thus  converting 
two  batteries  of  248  cells  each  into 
four  batteries  of  124  cells  each.  This 
was  undoubtedly  a  wasteful  method, 
but  it  answered  as  a  makeshift. 

They  were  afterward  charged  from 
the  Third  Avenue  station,  using  a  gen- 
erator converted  in  a  booster,  and  are 
now  charged  from  the  Halsey  sub-sta- 
tion, a  distance  of  i  mile,  by  means  of 
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of  1000  amps,  and  160  volts,  together  with  additional  generator 
engine  and  boiler  capacity.  Besides  this,  there  would  have  been 
the  expense  of  running  additional  feed  wire. 

At  the  end  of  the  season  the  cars  were  hauled  to  East  New 


a  motor-driven  booster. 

Curve  No.  6  shows  the  rapid  dis- 
charge readings  taken  on  these  bat- 
teries between  5  :30  p.  m.  and  6:30  p.  m. 

As  stated  before,  they  are  now  used 
altogether  for  peak  work.  If  not  used 
they  would  need  to  be  replaced  by  the 
addition  of  1000  amps,  in  rotary  ca- 
pacity at  the  Halsey  Street  sub-station, 
and  I  mile  of  1,000,000  circ.  mil  feed 
wire. 

In  conclusion  it  may  be  stated  that, 
aside  from  its  operation,  as  above  out- 
lined, the  battery  equipment  has  been 
of  great  service  during  emergencies, 
having  been  cut  in  at  various  times  on 
short  notice  on  account  of  accidents  to 
power  station  machinery.  Storage  bat- 
teries adapt  themselves  very  readily  to 
this  kind  of  service,  as  they  can  be  oc- 
casionally discharged  at  an  excessive 
rate  and  exhausted  beyond  their  ca- 
pacity v/ithout  apparent  injury. 

Combined  output  of  storage  bat- 
teries for  two  hours  =  3000  amps,  at 
575  volts  =  1267  hp ;  cost  about  $75  per  horse-power ;  20,000  hp  at 
Third  Avenue  cost  $60  per  hp ;  24,000  hp  at  Fulton  Ferry,  $75  per 
hp;  acid,  one  year,  T500  gals..  $200  =  one-eighth  of  I  per  cent  of 
cost. 
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The  Use  of   Series  Boosters  in  Connection  with  Street 
Railways''- 

BY  W.  J.  DAVIS,  JR. 


One  of  the  problems  frequently  arising  in  street  railway  work 
is  the  proper  maintenance  of  voltage  on  certain  lines  operating 
normally  with  a  small  number  of  cars,  but  occasionally  calling 
for  increase  in  service  greatly  exceeding  the  average  requirements. 
Common  illustrations  of  this  class  of  service  are  to  be  found  on 
lines  running  to  race  tracks,  parks,  or  other  pleasure  resorts 
within  reasonable  distance  from  the  center  of  population.  The 
infrequency  of  the  service  during  the  greater  part  of  the  year 
will  not  permit  heavy  expenditure  for  an  overhead  feeder  system 
of  sufficient  capacity  to  operate  the  cars  satisfactorily  during  times 
of  abnormal  service.  Obviously,  when  the  cars  are  crowded  with 
passengers,  the  cost  of  power  is  so  small  an  item,  compared  to  the 
gross  receipts,  that  little  attention  need  be  paid  to  securing  high 
economy  in  power  consumption,  especially  where  the  demand  is 
only  for  a  few  days  in  the  year;  and  it  is  in  this  class  of  work  that 
the  very  effective,  although  inefficient,  return  feeder  series  booster 
finds  its  especial  field.  The  usual  connections  for  this  highly 
useful  piece  of  apparatus  are  shown  in  the  accompanying  diagram. 
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From  this  diagram  it  will  be  seen  that  the  ampere-load 
carried  by  the  booster  will  be  between  one-half  and  two-thirds 
of  the  total  load  on  the  line,  according  to  the  location  of  the  point 
at  which  the  booster  feeder  is  tapped  into  the  trolley  circuit.  On 
account  of  economical  considerations,  it  is  the  practice,  where 
possible,  to  arrange  the  booster  feeder  connections  in  such  manner 
that  when  the  booster  is  not  in  service  the  feeder  may  be  thrown 
directly  on  to  the  generator  bus-bars  for  effective  use  as  an 
ordinary  trolley  feeder.  In  order  that  the  potential  at  the  point 
where  the  booster  feeder  is  tapped  into  the  line  may  be  exactly 
equal  to  the  potential  of  the  generator  in  the  power  house,  the 
booster  and  booster  feeder  should  be  so  designed,  relative  to  each 
other,  that  at  full  load  the  voltage  generated  in  the  booster  will 
equal  the  drop  in  the  booster  feeder  plus  the  drop  in  the  track 
return.  For  reasons  hereinafter  stated,  it  is  advisable,  where  high- 
voltage  boosters  are  used,  to  partially  or  entirely  neglect  the 
track  drop,  so  that  in  practice  the  voltage  at  the  terminal  of  the 
booster  feeder  will  be  somewhat  less  than  at  the  generating  station. 

The  IR  drop  in  the  booster  feeder  is,  of  course,  directly  pro- 
portional to  the  current  flowing  therein,  and,  theoretically,  the 
voltage  at  the  terminals  of  the  series  booster  should  also  be  di- 
rectly proportional  to  the  current.  In  other  words,  the  booster 
should  have  a  straight  line  characteristic  curve;  but,  owing  to  the 
variable  permeability  of  the  iron  at  different  densities,  it  is  im- 
possible to  build  a  booster  meeting  'these  conditions.  A  straight 
line  characteristic  may  be  approximated,  however,  closely  enough 
for  practical  purposes  by  providing  liberal  sections  in  the  magnet 
frame  of  the  booster,  and  thus  working  well  below  the  knee  of 
the  saturation  curve  for  the  iron.  While  such  a  design  adds  to 
the  cost  of  the  machine,  the  advantage  of  close  regulation,  as 
affecting  the  life  of  the  car  lamps  and  causing  possible  injury  to 
motors  and  controllers,  due  to  the  high  voltage  to  which  they  may 
be  subjected  when  the  ampere-load  is  reduced,  makes  the  addi- 
tional cost  an  insignificant  item.  Experience  has  determined  that 
the  maximum  departure  of  the  booster  characteristic  from  a 
straight  line  at  fractional  loads,  referred  to  full-load  voltage  as  a 
basis,  should  not  exceed  the  following  values: 

Full-Load  Voltage  Maximum  Variation  in 

of  Booster  Characteristic  Curve 


50  to  100  volts  20% 

100  to  ISO    "  15% 

150  to  250    "  I2l^% 

250  to  500    "  10% 


To  illustrate:  a  300-volt  booster,  according  to  the  above  table, 
should  have  a  characteristic  departing  not  more  than  30  volts 
from  a  straight  line,  so  that,  at  partial  load,  the  maximum  poten- 
tial upon  the  line  would  not  exceed  605  volts,  with  575  volts  at 
the  generator  bus-bars.    There  is  a  practical  limit  to  the  amount 
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of  this  variation,  which  is  fixed  by  economical  requirements  in 
the  electrical  design  of  the  booster.  This  limit  is  about  10  per 
cent,  and  consequently,  where  the  boosting  potential  exceeds  300 
volts,  the  resistance  of  the  feeder  should  be  made  such  that  the 
IR  drop  is  5  per  cent,  or  possibly  10  per  cent  greater  than  the 
booster  voltage.  This  provision  will  result  in  preventing  in- 
juriously high  voltage  at  the  lamps  and  motor  at  the  expense  of 
a  small  reduction  in  line  potential,  which  is  not  of  sufficient  mag- 
nitude to  seriously  affect  the  schedule  speed  of  the  cars. 

Having  now  given  the  principal  requirements  of  a  series  booster 
from  the  standpoint  of  the  designing  engineer,  it  may  be  of  in- 
terest to  define  the  exact  field  of  the  machine  in  practical  oper- 
ation and  the  limitations  of  its  economical  use. 

As  stated  above,  the  series  booster  becomes  especially  valuable 
in  maintaining  the  line  voltage  where  large  crowds  are  to  be 
transported  quickly  and  eft'ectively  on  very  infrequent  occasions 
over  lines  which  normally  may  be  operated  with  a  reasonable 
amount  of  feeder  copper,  and  where  a  good  rail  return  is  secured. 
The  maximum  length  of  line  which  may  be  fed  with  economy  is 
entirely  dependent  upon  the  power  to  be  transmitted  and  to  the 
resistance  of  the  track.  Generally  speaking,  with  modern  equip- 
ments employing  heavy  double-truck  cars,  it  is  not  practicable  to 
feed  further  than  12  miles,  while  in  some  cases  requiring  the  oper- 
ation of  a  very  large  number  of  cars  on  short  headway  the  maxi- 
mum practicable  length  of  feed  may  not  exceed  6  miles  or  7  miles. 

Economically  considered,  the  booster  simply  affords  a  means 
of  saving  line  copper  by  drawing  on  the  coal  pile,  and  it  ceases 
to  be  economical  when  the  cost  of  power  lost  exceeds  the  interest 
on  the  additional  copper  required  by  a  direct  feed.  Every  case 
involving  the  permanent  installation  of  a  booster  requires 
thorough  study,  and  consideration  should  be  given  not  only  to 
the  question  of  economy,  but  to  probable  future  increase  in  the 
traffic  and  to  extensions  of  the  line.  The  chief  objections  to  the 
booster  as  a  permanent  fixture  are  the  inability  of  the  machine 
to  respond  to  demands  greatly  exceeding  the  requirements  for 
which  it  may  have  been  designed  and  the  limitations  to  the  area 
to  be  covered.  In  many  cases  full  investigation  of  all  the  elements 
entering  into  the  problem  will  show  the  alternating-current  sys- 
tem employing  a  rotary  converter  sub-station  to  be  preferable 
to  a  booster,  especially  where  the  service  is  to  continue  for  several 
months  in  the  year.  There  are  even  occasions  when  such  service 
as  that  existing  at  race  tracks,  usually  lasting  only  ten  or  fifteen 
days,  may  best  be  handled  by  a  portable  sub-station  consisting 
of  a  rotary  converter  and  static  transformers  mounted  on  a  flat 
car  and  operated  from  a  high-potential,  three-phase  transmission 
line. 

For  quick  or  temporary  service,  or  where  three-phase  alternat- 
ing current  is  not  available,  the  series  booster  is  a  most  valuable 
auxiliary.  Frequently  a  single  machine  may  be  temporarily 
adapted  for  use  on  either  of  a  number  of  lines  where  the  condi- 
tions differ  considerably,  by  varying  the  resistance  of  the  booster 
feeder,  shunting  the  series  field,  or  varying  the  speed.  This  makes 
the  booster  a  great  help  where  demands  are  made  requiring  large 
increase  in  service  on  certain  lines  which  may  last  only  a  few  days 
at  a  time,  and  it  is  in  this  particular  class  of  work  that  the  series 
booster  will  be  found  to  possess  the  greatest  value  to  the  street 
railway  manager. 

 ^>  

Steel  Tie,  Concrete  Construction* 

BY  LE  GRAND  BROWN 
Cliief  Engineer  Rocliester  Railway  Company 


During  the  last  four  years  tile  city  of  Rochester  has  made  exten- 
sive improvements  in  the  pa^■ements)of  several  of  the  principal  streets 
occupied  by  the  tracks  of  the  Rochester  Railway  Company,  and,  in 
co-operation  with  the  city  engineer,  E.  A.  Fisher,  the  railway 
company  has  endeavored  to  construct  as  perfect  a  roadbed  as  it 
w-as  possible  to  make.  In  addition  to  the  ordinary  method  of 
putting  concrete  under  or  between  the  wooden  ties,  considerable 
concrete-beam  and  steel-tie  construction  has  been  laid,  and  I  will 
briefly  describe  the  inethod  adopted  and  cost  of  the  same.  In  all 
new  construction  great  care  has  been  taken  to  provide  as  perfect 
drainage  for  the  track  as  possible  by  the  use  of  gravel  and  porous 
tile  connected  with  the  sewers.  This  matter  of  drainage  is  one 
of  the  most  important,  as  well  as  often  the  most  neglected,  point 
in  track  maintenance,  for  the  best  gravel  or  stone  ballast  and 
heavy  rail  availeth  little  without  proper  drainage. 

For  ties  we  have  used  old  4^/-in.  girder  rails  cut  into  yl^-it. 
lengths,  inverting  the  rails  and  fastening  them  with  bolts  and 
clips  to  the  main  rail,  as  shown  in  Fig.  I  and  Fig.  2,  these  steel 

*  Paper  1  cail  at  Rochester  Convention  of  New  Yorl<  State  Street  Railway 
Association,  Sept.  10-11,  IflOl. 


344 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL 


No.  12. 


September  2t,  iQdi.] 


STREET  RAILWAY  JOURNAL. 


345 


tics  being  bedded  in  concrete.  Underneath  the  rails  are  concrete 
beams  12  ins.  in  depth  and  14  ins.  in  width.  Where  the  ties  are 
located,  a  trench  is  excavated  4K'  ins.  below  the  tie  and  about  12 
ins.  in  width,  and  is  filled  with  concrete,  the  remainder  of  the 
pavement  being  on  a  6-in.  concrete  base.  Under  the  whole  is  a 
4-in.  layer  of  stone  chips.  Drain  tile  is  laid  parallel  with  the 
track  and  connected  with  the  sewers.  The  paving  is  laid  upon  a 
cushion  of  sand  i  in.  in  depth.  In  brick  or  asphalt  paving  the 
concrete  is  carried  slightly  above  the  base  of  the  rail.  Since  1897, 
when  this  construction  was  first  tried,  we  have  laid  considerable 
similar  construction  with  6-in.,  7- 
in.  and  9-in.  rail,  in  asphalt,  brick 
and  Medina  stone  pavements. 

On  tangent  the  steel  ties  are  laid 
10  ft.,  on  curves  from  3  ft.  to  5  ft. 
apart.  Where  double  track  was 
laid  on  East  Main  Street,  over  a 
newly  constructed  sewer,  every 
third,  and  all  joint,  ties  extended 
under  both  tracks,  as  shown  in 
Fig.  3.  These  have  a  slight  ver- 
tical bend  in  them  to  conform  to 
the  crown  of  the  street.  A  few 
channel-steel  ties  were  tried  but 
found  unsatisfactory,  it  being  dif- 
ficult to  tamp  concrete  properly 
under  them  without  raising  the 
track,  while,  with  the  old  rail  or 
any  form  of  I-beam  tie  of  proper 
depth,  the  concrete  anchors  the 
track  down,  thus  preventing  heav- 
ing, which  will  eventually  occur 
with  any  form  of  channel  tie  or 
simple  tie-rod  or  angle-bar  con- 
struction without  ties. 

The  track  is  raised  and  blocked  to  grade,  and  lined  before  con- 
creting, and  little  trouble  has  been  experienced  in  keeping  it  in 
place  during  the  concreting.  Care  is  taken  to  have  the  concrete 
well  tamped  under  the  base  of  the  rail  and  around  the  ties,  a  rail 
having  a  6-in.  base  being  preferred.  At  present,  on  St.  Paul 
Street,  we  are  laying  a  7-in.  rail  with  steel  tie  concrete  construc- 
tion. 

The  cost  at  present  prices  of  steel  tie  construction  with  7-in. 


FIG.  4.— PROPOSED  8-IN.  RAIL 
FOR  THE  ROCHESTER  RAIL- 
WAY COMPANY,  WEIGHT 
ABOUT  86  LBS.  PER  YD. 


possible  to  keep  the  asphalt  joining  the  rail  in  proper  condition, 
even  with  a  very  heavy  rail,  except  where  a  toothing  course  of 
stone  is  laid  between  the  rail  and  asphalt,  in  which  case  it  wears 
much  better.  We  have  also  had  some  trouble  with  the  pavement 
cutting  down  next  to  the  tram  of  the  rail  and  settling  under  the 
rail  head.  For  this  and  other  reasons  a  section  has  been  sug- 
gested something  like  the  section  shown  in  Fig.  4.  In  this  sec- 
tion the  edge  of  the  tram  or  flange  allows  considerable  wear  of 
the  pavement  without  danger  of  the  wagon  wheels  cutting  down 
between  pavement  and  rail.  In  this  section  the  tram  is  slightly 
lower  than  the  regular  form  of  Trilby  rail,  allowing  the  groove 
to  clean  more  readily.  With  this  section  it  is  proposed  to  have 
the  plates  rolled  with  less  projection  on  the  center  ribs,  thus 
allowing  the  plates  to  be  brought  to  a  tighter  fit  on  top  and  bot- 
tom, as  we  find  in  many  cases  the  rib  comes  up  against  the  web 
of  the  rail  before  a  proper  bearing  is  obtained  at  top  and  bottom 
of  plate.  From  our  experience,  I  think  it  economy  to  use  steel- 
tie  construction,  with  6-in.  rail  in  brick  or  asphalt,  and  8-in.  in 
Medina  stone  pavements,  a  lower  rail  being  used  than  would  be 
required  with  wooden  ties,  and  I  believe  the  time  not  far  distant 
when  the  wooden  tie  in  paved  streets  will  be  a  thing  of  the  past. 


Track  Construction  in  Brooklyn 


BY  EDW.  H.  P.VCKE 
Engineer  Maintenance  of  Way,  Brooklyn  Heights  Railroad  Company 

The  traffic  conditions  in  Brooklyn  are  unlike  those  obtaining  in 
any  other  city,  at  least  in  America.  We  have  suburban  lines  run- 
ning for  long  distances  at  a  high  rate  of  speed;  these  converge, 
and  the  same  cars  and  equipment  run  through  outlying  streets 
where  a  high  speed  can  still  be  maintained  until  on  lower  Fulton 
Street.  Here,  during  rush  hours,  both  morning  and  night,  the  cars 
form  almost  one  continuous  train,  and  can  barely  crawl  along. 
The  number  of  cars  on  the  New  York  and  Brooklyn  Bridge  road- 
ways is  still  greater,  and  'without  exaggeration  it  can  be  said  that 
on  these  roadways  the  mrximum  of  service  is  reached  which  any 
street  railway  track  is  called  upon  to  carry. 

When  it  was  definitely  decided  to  operate  cars  over  these  road- 
ways, it  was  known  that  the  service  would  be  exceptionally  severe, 
and  the  subject  of  rail  section  was  thoroughly  investigated  by  J.  C. 
Brackenridge,  at  that  time  chief  engineer  of  the  track  department  of 
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FIG.  3.— STEEL  TIE  CONSTRUCTION  ON  EAST  MAIN  STREET 


go-lb.  rail  would  be  about  between  $4  and  $4.10  per  foot  of  double 
track.  This  includes  excavation,  concrete,  drainage  tile,  labor 
and  material,  but  no  pavement.  The  steel  ties  are  worth  what 
they  would  bring  for  old  steel,  and,  as  they  weigh  aliout  116  lbs. 
each,  they  would  cost  from  71  cents  to  75  cents;  cutting  and  drill- 
ing, 12  cents  to  13  cents;  bolts  and  clips,  about  15  cents;  thus 
making  the  cost  average  about  $1  each;  the  excavation,  drainage 
tile  and  concreting  costing  from  $1.25  to  $1.35  per  foot  of  double 
track.  In  1898  these  ties  cost  about  60  cents  each,  owing  to  the 
low  price  of  old  steel. 

We  have  considerable  track  paved  with  asphalt,  ami  find  it  im- 


FIG.  I.— SECTION  OF   ORIGINAL  RAIL 
AND  WORN  RAIL  AFTER  PASSAGE 
OF  FIVE  MILLION  CARS 

the  Brooklyn  Heights  Railioad,  and  chief  engineer  of  the  associated 
trolley  companies.  He  found  that  in  the  sections  of  9-in.  girder  rail 
then  in  use  the  head  of  the  rail  was  too  far  off  center,  and  not  prop- 
erly supported  by  the  web.  In  fact,  from  the  gage  line  to  the  center 
of  the  web  was  only  3-32  of  an  inch.  On  taking  this  matter  up 
with  the  steel  companies,  and  sending  them  a  sketch  of  the  section 
designed  by  Mr.  Brackenridge,  the  steel  companies  claimed  they 
could  not  roll  such  a  section.  Mr.  Brackenridge  made  a  trip  to 
Steelton,  saw  the  rollmaker,  and  the  latter  said  of  course  the  rolls 
cotdd  be  made.  A  5000-ton  order  was  placed  with  them,  the  rolls 
were  made,  and  the  first  g-in.  girder  r.iils,  in  which  the  licid  was 
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properly  supported  by  the  web,  was  laid  on  the  roadways  of  the 
New  York  and  Brooklyn  Bridge  in  December,  1897. 

How  well  this  section  was  designed,  and  how  closely  the  actual 
wear  has  followed  the  lines  theoretically  designed,  is  shown  in 
the  accompanying  drawing.  Fig.  i,  which  shows  the  original  sec- 
tion of  the  rail  and  the  section  after  5,000,000  cars  have  passed 
over  it  in  three  and  one-half  years  from  the  date  of  opening,  Jan. 
23,  1898,  to  Aug.  I,  1901. 

Another  feature  of  this  groove  rail  is  that  it  is  self-cleaning,  so  to 
speak.  Mr.  Brackenridge  had  written  to  various  railroad  com- 
panies, requesting  their  experience  and  an  expression  of  their 
opinion  as  to  the  merits  of  groove  rails  then  in  use  ;  all  informed  him 
that  the  rails  of  such  sections  were  uneconomical,  as  the  grooves 
filled  with  dirt  to  such  an  extent  as  to  cause  the  wheels  to  run  on 


FIG.  2 —BRIDGE  RAIL  AFTER  PASSAGE  OF  FIVE  MILLION  CARS 

their  flanges,  thus  making  poor  contacts,  and  costing  20  per  cent 
more  to  operate.  On  account  of  the  almost  perpendicular  gage-side 
of  the  treads  and  small  fillets  at  the  flat  bottoms  of  the  grooves, 
this  objection  could  not  be  remedied. 

In  his  design  for  a  groove  rail,  Mr.  Brackenridge  overcame  this 
difficulty  by  making  the  gage-side  of  the  head  more  oblicpie,  and 
the  bottom  of  the  groove  the  arc  of  a  circle,  whose  radius  is  9-16 
in.,  more  than  twice  that  of  the  fillet  in  previous  sections.  By  giving 
this  shape  to  the  head,  the  flanges  of  the  wheels  plow  into  any  dirt 
which  collects  in  the  groove,  and  crowd  it  out  over  the  lip  of  the 
rail,  thus  keeping  it  free  and  clean,  and  preserving  the  good  elec- 
trical contact  which  is  desired. 

This  rail,  in  60-ft.  lengths,  is  laid  on  the  bridge  approaches  on 
a  6-in.  bed  of  concrete,  with  tie-rods  every  3  ft.,  and  paved  between 
rails,  and  outside  as  well,  with  granite  block  paving  on  the  con- 
crete bed,  with  pitch  and  gravel  joints. 

On  the  suspended  structure,  another  specially  designed  rail  sec- 
tion was  laid,  on  stringers  of  creosoted  yellow  pine,  and  bolted 
down  with  7-in.  x  in.  bolts,  with  head  countersunk  in  flange- 
way  of  rail,  and  a  2yj-'m.  x  sl^-in.  x  jX-in.  washer,  and  spiral-split 
nutlock.  The  wear  on  this  section  of  rail  is  sliown  on  the  ac- 
companying drawing.  Fig.  2.  This  has  had  the  same  number  of 
cars  pass  over  it  that  the  9-in.  section,  No,  241,  had,  i.  e.,  5,000,000 


CONCRETE  BEAM  CONSTRUCTION 


cars  in  three  and  a  half  years.  Although  the  specifications  for  the 
steel  were  the  same  in  both  cases,  the  much  greater  wear  on  the 
rail  on  the  concrete  foundation  is  notable,  amounting  to  about 
double  the  amount  of  metal. 

The  standard  construction  of  the  Brooklyn  Heights  Railroad 
Company  in  streets  where  the  pavement  is  granite  block  on  con- 
crete foundation  is  as  follows  : 

The  street  is  excavated  to  the  sub-grade,  which  is  leveled  off 
with  sand.  On  this  are  laid  the  ties,  6  ins.  x  8  ins.  x  7  ft.,  with 
'tamped  foundations.  On  these  are  spiked  the  9-in.  girder  rails,  60ft. 
long,  section  a:^  shown  in  Fig.  i.  with  brace  tie-plates  every  third 
tie,  as  shown',  Weber  joints  being  used  for  splicing.  After  the 
rails  are  spiked  down,  and  surfaced  and  lined,  Portland  cement 
concrete  is  rammed  in  between  the  ties,  and  around  the  ends  of 
ties,  forming  a  solid  bed  of  6  ins.  above  the  sub-grade  between  the 
tracks  and  rails,  and  2  ft.  outside.  On  this  is  laid  an  inch  of  sand, 
in  which  to  bed  the  paving.  Hemlock  rail  filler  is  placed  between 
the  flange  and  head,  and  flange  and  tram  of  the  rail,  and  granite 
blocks  are  paved  in.  The  joints  are  then  filled  in  with  heated 
gravel  and  hot  paving  pitch  is  poured  in  the  joints  to  fill  up  the 
voids. 

On  the  heaviest  line,  Fulton  Street,  below  Flatbush  Avenue,  tie- 
rods,  spaced  every  5  ft.,  are  used  in  addition  to  the  brace  tie-plates. 

In  the  summer  of  1899,  in  relaying  the  double-track  line  on  Court 
Street,  it  was  decided  to  lay  one  track  (the  northbound  on  a  con- 
crete beam  construction,  shown  in  Fig.  3,  and  the  other,  or  south- 


bound, track  on  regular  tie  construction  without  tie-rods,  from 
Joralemon  Street  to  Atlantic  Avenue. 

The  old  paving  was  removed,  old  track  and  ties  torn  up  and  the 
trenches  for  concrete  beam  excavated,  and  the  beams  laid  by  means 
of  molding-  boards  for  the  sides  of  the  beams,  accurately  leveled 
on  the  upper  edge  to  the  pioper  grades  for  the  base  of  the  real,  the 
sides  being  taken  off  and  moved  ahead  as  each  section  of  beam 
set.  The  rails  were  laid  on  this  in  60-ft.  lengths,  with  Weber  joints, 
whose  sole  plates  were  sunk  flush  with  top  of  beam ;  tie-rods  were 
spaced  3  ft.  apart. 

The  cost  of  the  concrete  beam  track  was  nearly  double  that  of  the 
track  on  tie  work,  though  some  of  this  extra  cost  was  undoubtedly 
due  to  the  unfamiliarity  of  the  men  with  this  style  of  work,  and 
also  to  unavoidable  delays.  However,  the  extra  cost  does  not  seem 
to  be  justified,  in  view  of  the  increased  wear  of  the  rails  on  the 
■unyielding  concrete  foundation,  as  exemplified  on  the  bridge  ap- 
proach and  the  suspended  structure,  although  after  two  years  the 
line  and  surface  are  still  perfect. 

On  streets  where  the  city  has  not  yet  adopted  granite  block 
])aving  110  concrete  foundation  is  used,  and  the  pavement  is  laid  on 
t.md,  well  tamped,  and  with  sand  joints  The  sand  used  is  dug  by 
our  own  men  from  a  sand  bank  on  our  own  property,  loaded  in 
our  flat  ca'.s  and  hauled  direct  from  the  bank  to  the  poini  r?, 
cpjircd.    Material  is  also  handled  on  flat  cars  wherever  possible. 

On  the  Coney  Island  lines,  on  our  private  rights  of  way,  in 
several  cases,  electric  and  steam  trains  are  operated  simultaneously 
with  trolley  cars.  This  renders  the  conditions  regarding  track 
work  peculiarly  exacting,  as  T-rail  construction  is  used,  which 
must  pass  steam  wheel  flanges  at  all  frogs  and  switches,  and  yet 
must  not  drop  the  smaller  treads  of  the  trolley  wheels  and  derail 
the  cars.  In  such  cases  spring  rail  frogs  are  used,  so  placed  that  in 
the  single  spring-rail  type  the  open  flangeway  is  parallel  with  the 
trolley  run,  making  a  practically  unbroken  main  line  for  the  nar- 
r<)\v  treads  of  the  surface  street  car  wheels.  Where  both  runs  in 
a  l)ranch-of¥  curve  are  used  by  surface  street  cars,  double  spring- 
rail  frogs  are  put  in,  and  in  crossings  of  acute  angles  the  side 
frogs  are  of  the  movable-point  type,  operated  simultaneously  with 
the  throwing  of  the  switches,  which  is  done  either  from  a  tower  or 
by  ground  throws,  depending  on  the  importance  of  the  junction. 
All  our  T-rail  track  is  so  constructed  as  to  be  capable  of  carrying 
heavy  steam  road  traffic.  The  foundation  for  the  ties,  which  are 
6  ins.  X  8  ins.  8  ft.,  is  sand,  well  tamped  under  and  around  the  ties. 
A  ballasting  of  cinders  is  spread  over  the  top  of  the  roadbed  to  a 
depth  of  half  the  height  of  the  rail ;  this  prevents  dust  from  flying 
at  the  rear  of  a  rapidly  mo\-ing  train  or  car. 

 *^  


B-nding  in  Rochester 

N]':w  York,  Sept.  17,  1901. 

Editors  Street  Railway  Journal: 

I  have  just  read  the  article  upon  "Track  Bonding,"  by  Alfred 
Green,  master  mechanic  of  the  Rochester  Street  Railway  Company, 
published  in  your  number  of  Sept.  14,  and  note  his  references  to 
plastic  bonds.  It  is  possible  that  he  has  overlooked  the  record 
made  by  the  plastic  bonds  upon  his  own  road. 

In  September,  1896,  I  received  from  this  road  an  order  for  fifty 
bonds,  to  be  used  on  their  St.  Paul  Street  Railway  line,  and  425  for 
their  West  Avenue  line.  I  was  given  to  understand  that  the  rail 
weighed  90  lbs.  to  the  yard,  and  had  a  clearance  of  in.  between 
web  of  rail  and  angle  plate. 

The  bonds  that  were  shipped  were,  therefore,  fitted  to  this  size 
of  rail.  A  short  time  afterward  the  manager  of  the  road,  who 
has  since  left  them,  informed  me  that  the  clearance  was  about 
half  the  size  above  stated,  and  that  the  bonds,  therefore,  had 
hardened  under  the  pressure  put  upon  them. 

I  told  him  that  though  the  mistake  was  not  mine,  I  should  assume 
the  responsibility  of  any  trouble  which  occurred  within  three  years. 
I  have  before  me  letters  recently  written  by  T.  J.  Nicholl,  the  pres- 
ent general  manager  of  the  road,  in  which  he  states  that  the  depre- 
ciation of  these  bonds,  after  practically  five  years'  service,  is  shown 
to  be  5  per  cent. 

This  is  but  i  per  cent  per  annum,  and  proves  that  the  track 
work  was  excellently  well  done,  and  that,  therefore,  none  of  the 
troubles  have  occurred  which  Mr.  Green  fears  from  any  kind  of 
bond.  Mr.  Green  is  right  in  his  statement  that  if  the  joints  are  al- 
lowed to  come  loose  any  type  of  bond  will  give  out,  but  in  this  case 
the  blame  should  be  laid  upon  the  joint,  and  not  upon  the  bond. 

There  are  several  rail-joints  upon  the  market  which  will  not 
loosen  in  service,  and  there  are  efficient  spring  lock  washers  for 
keeping  ordinary  splice  bars  tight.  When  these  are  used,  or  even 
when  as  much  as  %  of  an  inch  leeway  is  allowed  for  joint  expan- 
sion or  contraction,  plastic  bonds  can  be  applied  that  will  give  prac- 
tically the  full  conductivity  of  the  rail,  and  maintain  it  for  years. 

The  bonds  at  Rochester  are  applied  under  one  angle-plate  only, 
and  their  conductivity,  therefore,  could  not  be  greater  than  that  of 
the  plate  itself.  Harold  P.  Brown. 
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The  Metropolitan  Express  and  the  Convention 


It  is  illustrative  of  the  scope  of  the  express  business  now  being 
done  on  the  lines  of  the  Metropolitan  Street  Railway,  New  York, 
that  the  Metropolitan  Express  Company,  which  gives  the  service, 
has  sent  out  a  circular  letter  to  the  exhibitors  at  the  coming  street 
railway  convention  offering  to  quote  prices  on  the  shipment  of 
exhibits  in  the  city  to  the  convention  hall  at  Madison  Square 
Garden  by  means  of  its  trolley  express  cars,  electric  vehicles, 
horses  and  trucks. 



Annual   Report   of   the   Metropolitan  Street  Railway 
Company 

The  annual  report  of  the  Metropolitan  Street  Railway  Company 
for  the  year  ending  June  30,  1901,  furnished  to  the  Railroad  Com- 
missioners at  Albany  on  Sept.  14,  makes  the  following  showings 
and  comparisons : 


Gross  earnings   

Operating  expenses  

1901 

 $14,063,781.92 

  6,755,130.94 

1900 
$13,785,083.94 
6,631,253.66 

Surplus  

Fixed  charges   

  $7,308,650.98 

  4,534,068.22 

$7,153,830.28 
4,445,720.44 

Net  earnings   

Other  income   

 $-',774,582.76 

  056,984.63 

$2,7o8,i09!84 
652,049.70 

Net  income   

Dividends  declared   

 $3,431,567-39 

  3,393,262.25 

$3,360,159.54 
3,145,891.00 

Surplus  over  dividends  

  $38,305.14 

$214,268.54 

These  figures  are  based  on  the  same  track  mileage  as  last  year, 
and,  except  for  the  final  thirty  days,  cover  operation  on  main  lines 
by  the  old  cable.  This  practically  excludes  from  the  showing  any 
of  the  economies  resulting  from  the  conversion  from  cable  to  elec- 
tric traction,  the  full  effect  of  which  will  be  apparent  during  the 
current  year. 

During  the  last  half  of  the  year  covered  by  the  report  dividends 
were  paid  on  $52,000,000  instead  of  $45,000,000,  as  formerly.  The 
increased  cost  of  operation  was  made  in  the  period  during  which 
the  company's  main  lines  on  Broadway,  Columbus  Avenue  and 
Lexington  Avenue  were  under  alteration  from  cable  to  electric 
traction. 

 ♦^.»  

A  New  Electrical  and  Steam  Supply  House 


The  firm  of  the  Charles  E.  Dustin  Company  commenced  busi- 
ness on  Sept.  17.  The  president  of  the  company,  Charles  E. 
Dustin,  was,  until  that  date,  president  and  general  manager  of 
Rossiter,  McGovern  &  Company.  It  has  been  known  for  some 
months  that  Mr.  Dustin  would  sever  his  connection  with  Ros- 
siter, McGovern  &  Company,  but  that  he  is  to  start  .h  new 
company  in  the  same  line  comes  as  something  of  a  sur- 
prise to  his  numerous  friends  in  both  the  railway  and  general 
electrical  field.  The  new  company  has  secured  offices  at  the 
Bowling  Green  Building,  11  Broadway,  New  York  City,  and  pro- 
poses to  engage  in  the  purchase  and  sale  of  all  kinds  of  electrical 
machinery,  engines,  boilers,  etc.,  and  also  to  undertake  a  general 
engineering  business  such  as  the  construction  of  electric  and 
steam  plants  and  other  work.  W.  S.  Barstow,  formerly  general 
manager  of  the  Edison  Electric  Illuminating  Company,  of  Brook- 
lyn, whose  recent  start  as  a  consulting  engineer  was  noted  in  these 
pages  last  week,  has  been  retained  as  consulting  engineer  for  the 
new  company,  and  will  devote  a  large  part  of  his  time  to  its  in- 
terests. The  capital  stock  ol  the  Charles  E.  Dustin  Company  is 
$250,000,  and  the  company  will  be  fully  prepared  to  cover  all 
special  branches  of  the  business  which  it  expects  to  undertake. 
Mr.  Dustin,  who  is  the  president  of  the  new  organization,  is  pe- 
culiarly fitted  for  the  business  of  buying  and  selling  second-hand 
material,  having  long  been  identified  with  electrical  companies  as 
a  confidential  financial  expert  in  these  lines.  He  was  the  founder 
of  the  well-known  Schuyler  Electric  Company,  which  was  after- 
ward absorbed  by  the  General  Electric  Company,  and  was  later 
made  receiver  of  the  Excelsior  Electric  Company,  of  New  York, 
during  the  negotiations  which  were  then  being  made  to  purchase 
the  Plxcclsior  Company  by  the  General  Electric  Company.  It  was 
through  his  recei vershij)  in  this  comjiany  that  he  became  connected 
with  Rossiter,  McGovern  &  Company,  when,  as  it  will  be  remem- 
bered, they  bought  the  Brooklyn  plant  of  the  Excelsior  Company 
for  their  own  repair  business.  The  new  firm,  therefore,  starts  out 
under  the  most  satisfactory  conditions,  Mr.  Dustin's  large  ac- 
f|uaintance  making  him  an  ideal  man  for  its  head,  and  the  many 


,iilv;uUages  offered  by  this  field  tor  a  company  competent  to  main- 
lain  a  business  of  this  kind  will  undoubtedly  make  it  a  success. 



Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  SEPT.  10,  1901 

682,165.  Contact  Device  for  Electric  Railways;  W.  M.  Brown, 
Johnstown,  Pa.  App.  filed  Jan.  8,  1901.  A  stud  contact  system  in 
which  the  connection  inside  of  contact  boxes  is  made  by  means  of 
a  magnet  carried  by  the  car. 

682,187.  Trolley  Wire  Support ;  W.  Gerard,  St.  Bernard,  Ohio. 
App.  filed  Jan.  17,  1901.  A  clamp  forces  the  wire  into  a  deflected 
groove  in  the  clip  and  holds  it  in  place. 

682,267.  Gripping  Device  for  Suspended  Cable  or  Rope  Railways ; 
R.  Pfaffenbach,  Leipsic,  Germany.  App.  filed  May  11,  1901.  To 
insure  equal  pressure  of  both  wheels  of  a  trolley  which  traverses  the 
cable,  one  of  the  jaws  of  the  gripping  device  is  attached  to  the 
framework  of  the  hanger  carrying  the  load,  instead  of  the  frame 
connecting  the  driving  wheel,  the  other  parts  being  correspondingly 
arranged  to  retain  the  automatic  action  of  the  grip  in  all  other 
respects. 


PATENT  NO.  682,381 


682,273.  Car  Truck;  W.  E.  Prindle,  Johnstown,  Pa.  App.  filed 
Oct.  24,  1900.  The  truck  is  constructed  so  that  the  length  of  the 
wheel  base  can  be  changed  without  changes  in  the  pattern  and  frame 
castings. 

682,348.  Car  Truck ;  A.  A.  Ambler,  Chicago,  111.  App.  filed  Nov. 
24,  1900.  A  rigid  wheel  encompassing  frame,  a  bolster  having  the 
pivot  seat  for  the  car  body ;  a  plate  having  an  aperture  to  accom- 
modate such  pivot  seat ;  and  four  diagonal  strain  rods,  located  in 
line  two  and  two  through  the  axis  of  the  bolster  pivot,  and  con- 
nected at  their  opposite  ends  respectively  to  such  apertured  center 
plate,  and  to  the  wheel  pedestal. 

082,381.  Electric  Traction  Road;  L.  Dion,  Boston,  Mass.  App. 
I'led  Jan.  28,  1901.  A  continuous  conductor  located  in  a  sealed 
conduit,  has  upward  extensions,  reaching  near  to  the  surface,  so 
that  they  may  be  lifted  by  a  magnet  carried  by  the  car,  to  close  the 
circuit  to  the  studs  on  the  surface. 

682,400.  Rail-Joint;  A.  W.  Beach,  Knoxville,  Pa.  App.  filed 
Jidy  12,  1901.  Tlie  fish-plate  interlocks  with  openings  in  the  web 
of  the  rail. 


PATENT  NO.  6iS2,4o6 

682,406.  Roller  Side  Bearing ;  E.  K.  Eassett,  St.  Louis,  Mo.  App. 
filed  March  13,  1901.  The  rollers  are  hung  in  an  endless  chain,  and 
are  brought  successively  into  action  between  the  bearing  surfaces. 

682,413.  Switch  Operating  Mechanism  ;  T.  B.  Kelsay,  Meadville, 
Pa.  App.  filed  Jan.  16,  1901.  The  switch  is  moved  mechanically  by 
pressure  from  the  car  upon  one  or  the  other  of  two  levers. 

682,428.  Station  Indicator;  E.  A.  Russell,  Newark,  Ohio.  App. 
filed  Aug.  16,  1900.  Trolley  current  is  utilized  through  a  solenoid 
to  nio\'e  an  endless  belt  containing  the  names  of  the  streets  or 
stations. 

682,  457.  Emergency  Brake  ;  J.  L.  Gushing,  Lowell,  Mass.  App. 
filed  Oct.  II,  1900.  The  brake  is  a  wedge,  adapted  to  be  inserted  be- 
Iwecn  a  fixed  frame  and  the  rim  of  the  wheel. 

682,540.  Electric  Switch  ;  C.  E.  Gaffney,  Pawtucket,  and  F.  A. 
Tibbetts,  Providence,  R.  I,  App.  filed  May  20,  1901.  Devices  for 
easing  the  motion  of  the  switch  point. 
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ENGINEERING  SOCIETIES 


THE  FRANKLIN  INSTITUTE.— A  State  meeting  of  the  physi- 
cal section  of  the  In.stitute  will  be  held  Wednesday,  Sept.  25.  Pro- 
gramme:  Crystallization  under  Electro-Static  Stress.  (Second 
communication.)  Dr.  Paul  R.  Heyl.  A  series  of  reviews  of  recent 
progress  in  the  following  branches  of  physical  science:  "Light," 
Dr.  Horace  C.  Richards,  University  of  Pennsylvania.  "Electricity," 
Dr.  Morton  G.  Lloyd,  LTniversity  of  Pennsylvania.  "Heat,"  William 
McClellan,  University  of  Pennsylvania.  "Sound  and  Molecular 
Physics,"  Dr.  George  F.  Stradliiig,  Northeast  Manual  Training 
School. 

 ^>  


PERSONAL  MENTION 


PROF.  WILLIAM  ESTY,  formerly  of  the  University  of  Illi- 
nois, has  become  connected  with  Lehigh  University  in  its  De- 
partment of  Electrical  Engineering. 

MR.J. H.GREEN,  formerly  superintendent  of  the  Bangor,  Hamp- 
den &  Winterport  Street  Railway,  has  been  appointed  superin- 
tendent of  construction  for  the  Bangor  Street  Railway,  Bangor, 
Hampden  &  Winterport  Street  Railway,  and  Bangor,  Orono  &  Old 
Town  Street  Railway,  and  he  will  lia\e  entire  charge  of  these 
properties.  .  i 

MR.  WILLIAM  H.  SNOW,  for  the  past  several  years  superin- 
tendent of  the  Bangor  Street  Railway,  has  been  appointed  superin- 
tendent of  operations  of  the  Bangor.  Hampden  &  Winterport  Street 
Railway,  and  Bangor,  Orono  &  Old  Town  Street  Railway.  Mr. 
Snow  will  continue  to  act  in  the  same  capacity  for  the  Bangor 
Street  Railway. 

^  MR.  WILLARD  A.  COCKLEY,  formerly  with  the  Shelby  Steel 
Tube  Company,  and  lately  sales  agent  for  the  Runskool  Metal 
Company,  has  accepted  a  position  on  the  selling  staff  of  the  Mayer 
&  Englund  Company,  of  Philadelphia.  Mr.  Cockley  will  take 
charge  of  sales  in  New  York  State  and  Northern  New  Jersey,  with 
headquarters  at  the  company's  office,  8s  Liberty  Street,  New  York 
City. 

MESSRS.  H.  F.  PARSHALL  AND  PHILIP  DAWSON,  of 
London,  have  Iieen  retained  by  Mr.  C.  T.  Yerkes  to  report  on  the 
applicability  of  the  three-phase  systems  of  electric  traction  in  use 
on  the  Continent  to  London  underground  work.  In  carrying  out 
this  undertaking  Messrs.  Parshall  and  Dawson  will  visit  the  various 
installations  in  Europe  on  which  three-phase  motors  are  being  em- 
ployed. 

MR.  CURTIS  J.  HARRINGTON,  well  known  in  the  street  rail- 
way trade,  formerly  with  Elmer  P.  Morris  &  Company,  and  re- 
cently manager  of  the  electric  railway  department  of  F.  H.  Lovell  & 
Company,  has  taken  an  interest  in  the  firm  of  H.  M.  Shaw  &  Com- 
pany, IIS  Broadway,  New  York.  Mr.  Harrington's  experience  in 
the  electrical  field  will  place  this  firm  in  the  foremost  ranks  of 
manufacturers  of  high-grade  material  for  electric  railway  pur- 
poses. 

MR.  M.  F.  BLTRKE,  who  has  been  superintendent  of  the  Terre 
Haute  Electric  Company,  of  Terre  Haute,  Ind.,  since  1889,  has  re- 
signed, to  become  general  superintendent  of  the  El  Paso  &  Juarez 
Avenue  Street  Railway  Company,  of  El  Paso,  Tex.,  recently  pur- 
chased by  Messrs.  Stone  &  Webster,  of  Boston.  Mr.  Burke  re- 
cently passed  through  New  York  en  route  for  Boston,  where  he 
will  confer  with  Messrs.  Stone  &  Webster,  and  he  will  then  start 
for  El  Paso,  and  will  assume  his  new  duties  immediately  after  his 
arrival  in  that  city. 

MR.  WILLIAM  A.  LIOUSE,  general  manager  of  the  United 
Railways  &  Electric  Company,  of  Baltimore,  has  been  appointed 
assistant  to  the  president  in  connection  with  his  managerial  duties. 
The  duties  of  the  assistant  to  the  president  will  be  to  carry  out  all 
the  orders  of  the  executive,  thus  relieving  the  head  of  the  com- 
pany to  that  extent.  The  other  officers  will  report  to  the  assistant, 
and  will  be  subject  to  his  orders,  with  the  approval  of  the  president. 
He  will,  in  a  word,  have  direct  and  full  supervision  of  the  practical 
workings  of  the  company. 

MR.  C.  O.  SIMPSON,  who  has  recently  been  elected  to  an  im- 
portant position  with  the  Birmingham  Railway,  Light  &  Power 
Company,  was  formerly  auditor  of  the  Augusta  Railway  &  Electric 
Company,  of  Augusta,  Ga.  Mr.  Simpson  was  connected  with  the 
Augusta  company  for  three  years,  and  previous  to  that  time  he  was 
associated  with  a  company  at  Kansas  City.  The  employees  of  the 
Augusta  Railway  &  Electric  Company  sincerely  regret  that  Mr. 


Simpson  has  se\'ered  his  connections  with  the  company,  but  they 
extend  to  him  their  best  wishes,  and  hope  for  his  future  success. 

.  MR.  J.  WILLIAM  HELM,  formerly  secretary  and  treasurer  of 
the  North  Chicago  Street  Railroad  Company,  and  who,  for  more 
than  ten  years,  was  connected  with  the  North  and  West 
Chicago  Street  Railroad  Companies  and  the  Chicago  Union 
Traction  Company,  has  taken  the  position  of  general  man- 
ager of  the  Green  Engineering  Company,  of  Chicago,  under  the 
reorganization  of  the  Green  Engineering  Company,  manufacturers 
of  the  Green  traveling-link  chain  grates.  The  officers  of  the  com- 
pany are:  P.  Albert  Poppenhusen,  president,  and  Thomas  A.  Pop- 
penhusen,  secretary  and  treasurer,  while  the  office  force  and  corres- 
pondence is  in  charge  of  J.  William  Helm. 

MR.  S.  ROY  WRIGHT,  who  will  be  remembered  by  street 
railway  men  as  formerly  superintendent  of  the  West  End  road  at 
Denver,  Col.,  before  the  consolidation  there,  has  become  general 
manager  of  the  Colorado  Springs  Rapid  Transit  Railway,  which 
is  undergoing  a  much-needed  reconstruction.  Mr.  Wright  is  the 
right  man  to  handle  the  Colorado  Springs  property  at  this  im- 
portant period  of  changes  and  extensions.  These  changes  were 
necessitated  not  only  by  the  condition  of  the  system,  but  by  the 
prosperity  and  rapid  growth  now  going  on  in  Colorado  Springs 
and  vicinity. 

MR.  WILLIAM  S.  ALDRICH,  consulting  engineer  of  To- 
ronto, Canada,  has  been  appointed  to  the  directorship  of  the 
Thomas  S.  Clarkson  School  of  Technology,  Potsdam,  N.  Y.  This 
school  has  been  undergoing  a  reorganization  of  the  courses,  new 
instructors  have  been  appointed  and  additional  equipment  pro- 
vided. There  are  to  be  regular  four-year  engineering  courses  in 
theoretical  and  practical  work  leading  to  the  degree  of  Bachelor 
of  Science  in  Civil,  Electrical  and  Mechanical  Engineering.  The 
appointment  of  Mr.  Aldrich  as  director  insures  a  thorough  school. 

MR.  and  MRS.  H.  A.  EVERETT,  accompanied  by  James  Fitz- 
gerald, Mr.  Everett's  private  secretary,  have  left  Cleveland  for  a 
tour  of  inspection  over  a  number  of  the  properties  of  the  Everett- 
Moore  syndicate.  They  v/ent  first  to  London,  Ontario,  where 
they  will  inspect  the  city  lines  of  that  place,  and  will  attend 
Western  Ontario  fair.  From  there  they  go  to  Port  Huron;  to 
Detroit  over  the  Detroit  &  Port  Huron  Shore  Line  &  Rapid 
Railway.  The  Detroit  city  lines  and  the  other  Michigan  inter- 
urbans  will  be  inspected,  and  then  the  party  will  run  to  Toledo, 
vvliere  the  city  lines  will  be  inspected.  The  route  to  Cleveland 
will  he  o\  er  the  Toledo,  Fremont  &  Norwalk,  Sandusky,  Norwalk 
&  Southern,  Sandusky  &  Interurban  (as  far  as  completed),  and 
then  over  the  Lorain  &  Cleveland.  The  runs  over  the  various 
lines  will  be  made  in  special  cars,  which  will  be  given  right  of  way 
with  a  view  to  making  fast  time.  The  inspection  tour  will  extend 
I  iver  a  week. 

MR.  WILLIAM  WAMPLER  has  recently  resigned  from  the 
Peckham  Manufacturing  Company  to  act  as  New  York  repre- 
sentative of  the  Stuart-Howland  Company,  of  Boston,  dealers  in 
electrical  supplies  and  specialties.  Mr.  Wampler,  who  is  thirty- 
two  years  of  age  and  a  native  of 
Crawford  County,  Pa.,  has  had 
an  experience  of  twelve  years  in 
electric  railway  work.  His  first 
experience  in  electrical  work  was 
with  the  roads  at  Pittsburgh,  and 
before  he  left  that  city  he  was 
a  division  superintendent.  Then 
for  a  year  and  a  half  he  was  me- 
chanical superintendent  of  the 
Union  Railway  Company,  of  New 
York,  but  resigned  that  position 
to  accept  that  of  master  mechanic 
of  the  Atlantic  Avenue  Railway 
Pompany,  of  Brooklyn,  now  a 
part  of  the  Brooklyn  Heights 
Railroad  Company.  He  con- 
tinued with  this  company  till  1894 
when  he  accepted  the  position  of 
superintendent  of  rolling  stock 
and  equipment  of  the  Union  Traction  Company,  of  Philadelphia. 
This  company  at  the  time  had  3000  complete  car  equipments  and 
sixteen  car  houses  and  shops.  He  remained  with  that  company 
for  four  years,,  then,  in  1898,  joined  the  forces  of  the  Peckham 
Manufacturing  Company,  for  whom  he  has  acted  as  traveling 
salesman  and  also  as  superintendent  of  the  Price  Brake  Company. 
Mr.  Wampler  has  many  friends  in  the  street  railway  business.  He 
will  act  for  the  Stuart-Howland  Company  as  traveling  salesman 
in  New  York,  Pennsylvania,  New  Jersey,  Delaware  and  Maryland. 


WILLIAM  WAMPLER 


September  21,  1901.] 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  Market 

Wall  Street,  Sept.  18,  1901. 
Thanks  to  the  efforts  of  the  leading  New  York  bankers  and  to 
the  efficient  co-operation  of  the  heads  of  the  Treasury  Depart- 
ment, the  money  market  has  passed  through  a  critical  period  with- 
out the  least  trace  of  disturbance  and  with  scarcely  any  departure 
from  normal  conditions.  The  preparations  which  were  made 
against  the  first  shock  occasioned  by  the  shooting  of  the  late 
President  two  weeks  ago,  proved  to  be  an  ample  safeguard  in  the 
second  crisis  which  his  sudden  and  unexpected  death  precipitated 
at  the  close  of  last  week.  During  the  last  five  days  upward  of 
$8,500,000  has  been  paid  over  by  the  local  Sub-Treasury  direct  to 
the  banks  on  account  of  the  tender  of  bonds  advertised  in  Mr. 
Gage's  $20,000,000  redemption  offer  of  last  week.  In  addition  to 
this,  the  Secretary  announced  on  Monday  that  interest,  amount- 
ing to  $4,700,000  on  the  government  debt  due  the  first  of  October, 
would  be  paid  immediately.  The  release  of  these  Treasury  funds, 
coming  on  top  of  a  heavy  loan  contraction  which  at  the-  close  of 
last  week  had  served  to  counterbalance  further  currency  with- 
drawals by  the  interior  banks,  has  naturally  caused  a  decided  re- 
laxation in  the  money  market.  Rates  for  money  on  call,  which 
ran  up  as  high  as  9  per  cent  last  Friday,  have  fallen  to  S  per  cent 
and  under,  while  the  supply  of  time  money  at  5  per  cent  for  all 
dates  is  fairly  large.  It  is  commonly  realized,  however,  that  the 
relief  so  far  obtained  at  the  Treasury  is  only  temporary,  and  that 
any  further  help  from  the  same  quarter  is  a  very  uncertain  de- 
pendence. Even  though  the  time  for  presenting  government 
bonds  for  redemption  under  the  emergency  ofTer  has  been  freely 
extended,  it  is  doubtful  whether  anything  like  the  entire  $20,000,- 
000  will  be  forthcoming.  The  government  interest  might  be  an- 
ticipated for  several  months,  as  was  done  in  the  autumn  of  1899. 
But  at  the  present  rate  of  surplus  revenue  absorption,  the  sum 
thus  returned  to  the  market  would  be  inconsiderable.  There  is 
no  doubt  that  financial  sentiment  is  fully  aroused  to  the  necessity 
of  some  radical  change  in  the  fiscal  and  bankmg  laws,  and  that 
strong  pressure  will  be  brought  to  bear  upon  the  Congress  which 
meets  in  December  for  suitable  legislation.  But  in  the  meantime 
the  main  source  of  relief  lies  rather  in  the  foreign  money  markets 
than  in  extraordinary  action  by  the  Treasury.  The  rate  for 
sterling  exchange  has  declined  still  further  during  the  past  week, 
and  is  now  within  a  half  cent  in  the  pound  of  the  recognized  level 
of  specie  imports.  But  the  chances  for  immediate  imports  of  gold 
have  been  somewhat  diminished  by  the  easing  of  the  local  money 
market,  and  it  is  a  question  whether  the  gold  movement  will  begin 
until  money  rates  harden  again.  At  the  same  time  the  banks  of 
England  and  France  have  raised  their  selling  price  of  gold,  in- 
dicating that  while  they  will  not  oppose  gold  exports  to  this 
country,  they  will  endeavor  to  keep  them  within  moderate  limits. 
Summing  up,  it  would  seem  that  the  New  York  banks  have 
enough  to  go  on  for  another  fortnight  with  what  they  have  re- 
ceived from  the  Treasury,  and  that  afterward  they  will  be  able 
to  sustain  their  resources  until  the  end  of  the  crop-moving  season 
by  drawing  gold  from  abroad.  The  situation,  however,  calls  for 
the  exercise  of  the  utmost  conservatism  in  restricting  the  demands 
of  borrowers,  and  for  this  reason  maintenance  of  the  present  com- 
paratively high  money  rates  is  to  be  expected. 

The  Stock  Harket 

The  period  since  the  last  of  these  articles  was  written  lias  wit- 
nessed a  sensational  decline  and  an  even  more  sensational  recovery 
upon  the  Stock  Exchange.  When  the  approaching  death  of 
President  McKinley  was  first  realized  on  Friday  morning  a  good 
part  of  Wall  Street  looked  forward  to  a  panic.  Liquidation  by  spec- 
ulative holders  went  on  enormously  during  Friday's  session,  and 
prices  of  the  leading  stocks  dropped  from  4  to  7  points.  But 
while  the  market  was  extremely  weak,  it  was  prevented  from  be- 
coming badly  demoralized  by  the  support  of  banking  interests 
and  the  other  great  financial  houses,  which  were  openly  buying 
in  seemingly  unlimited  quantity  throughout  the  day.  Wall  Street 
has  probably  never  seen  a  more  striking  case  where  powerful  and 
well-organized  capital  has  stepped  in  to  avert  a  panic  and  has 
been  more  completely  successful.  The  assurance  of  this  support 
and  the  time  allowed  for  quiet  deliberation  by  the  suspension  of 
business  on  Saturday,  served  by  the  opening  on  Monday  to  ])ro- 
duce  a  complete  change  in  financial  sentiment.  Liquidation 
among  outside  holders  of  stocks  ceased  immediately,  investment 
.buying  orders  poured  in  from  all  sources,  and  the  large  profes- 
sional contingent  which  had  sold  short  in  anticipation  of  a  serious 


break  hastened  to  bid  in  their  contracts.  The  result  of  these 
combined  influences  was  one  of  the  most  remarkable  recoveries 
ever  witnessed  on  the  Stock  Exchange.  The  whole  share  list  by 
yesterday  morning  was  back  to  where  it  was  a  week  ago,  and  in 
numerous  instances  prices  were  even  higher.  That  President 
Roosevelt's  pledge  to  follow  consistently  the  policies  of  his 
predecessor  had  a  good  deal  to  do  with  this  recuperative  move- 
ment, can  not  be  doubted.  But  beyond  this  it  was  a  most  notable 
expression  of  confidence  in  the  stability  of  investment  values  in 
securities  and  in  the  prosperity  of  the  country.  The  time  is  not 
propitious  for  a  continuance  of  the  upward  tendency  more  than  as 
it  has  retraced  the  ground  lost  a  week  ago.  But  there  is  no  ques- 
tion that  the  great  demonstration  of  rallying  power  has  largely 
increased  confidence  in  the  underlying  strength  of  the  market  for 
the  future. 

Among  the  local  traction  stocks,  Manhattan  has  been  one  of 
the  most  conspicuous  feature  in  the  recent  recovery.  The  7-point 
rise,  in  less  than  two  days,  bears  out  the  assertion  frequently  made 
in  these  columns  that  the  stock  has  never  been  more  closely  held 
at  any  time  in  its  history,  and  that  the  reason  for  this  is  that  the 
majority  of  the  present  holders  are  convinced  that  values  will  be 
considerably  higher  when  electrical  equipment  is  finally  installed, 
and  are  content  to  wait  for  this  time  to  come.  A  large  amount  of 
buying  has  come  from  brokers  who  usually  handle  inside  accounts, 
and  in  addition  local  politicians  are  believed  to  have  purchased 
heavily.  Apart  from  the  general  and  technical  considerations 
already  described,  however,  no  reason  for  the  week's  movement 
is  apparent.  Metropolitan  and  Brooklyn  Rapid  Transit  have  re- 
sponded only  indifferently  to  the  rise  in  Manhattan.  The  execu- 
tion of  a  large  liquidating  order  "at  the  market"  is  what  caused 
the  extreme  break  in  the  Brooklyn  specialty  on  Friday.  The 
stock  was  taken  by  the  interests  which  have  been  active  in  sup- 
porting it  in  the  past.  Trading  in  Metropolitan,  both  during  the 
decline  and  the  rally,  was  comparatively  light,  showing  no  partic- 
ular desire  either  to  sell  or  to  buy  the  stock. 

The  Curb  Market 

The  general  disturbance  of  the  past  week  did  not  affect  the 
curb  market  for  street  railway  issues.  The  demand  for  United 
Railways  of  St.  Louis  preferred  continues  to  absorb  all  offerings. 
Seven  hundred  shares  have  sold  during  the  last  few  days  at  82^. 
New  Orleans  common  is  back  again  to  29,  following  a  similar 
reaction  in  the  New  Orleans  market.  Reports  from  that  center 
would  seem  to  indicate  that  the  decline  was  due  to  realizing  by 
those  who  had  bought  in  anticipation  of  the  change  of  control 
and  combination  plans  announced  a  week  ago.  It  was  then  un- 
officially stated  that  the  purchase  price  was  $35,  or  6  points  above 
the  present  quotation.  There  is  no  change  in  Columbus  com- 
mon, but  the  preferred  has  risen  2  points  to  104.  North  Jersey 
is  up  a  point  to  221^2,  and  the  bid  on  Indianapolis  has  been  lowered 
from  45  to  44^. 

Philadelphia 

Consolidated  Traction  of  Pittsburgh  sold  as  high  as  237^^  last 
Wednesday,  but  during  the  rest  of  the  week  the  quotation  was 
nearer  23.  Trading  in  the  stock  was  unusually  active,  but  the 
way  in  which  the  price  hangs  shows  that  the  speculative  com- 
munity is  still  uncertain  about  the  deal  with  the  Philadelphia 
Company  going  through.  As  has  already  been  pointed  out,  the 
equivalent  of  conversion  into  Philadelphia  Company  stock  is  about 
$25  per  share,  and  the  inducement  held  out  to  the  present  Pitts- 
burgh stockholders  is  that  the  new  stock  will  pay  a  dividend, 
while  the  present  stock  does  not.  It  would  appear,  however,  that 
many  of  the  traction  company  shareholders  are  skeptical  about 
the  consolidated  company  being  able  to  pay  dividends  on  the 
common  stock  for  very  long,  and,  considering  that  their  road  is 
earning  now  some  3  per  cent  on  its  common  issue,  are  rather 
disinclined  toward  the  proposed  exchange.  Union  Traction  has 
followed  the  course  of  the  general  market  consistently,  breaking 
to  27/s  on  Friday  and  rallying  to  29  when  the  general  list  recov- 
ered. There  is  no  fresh  news  about  the  property,  but  the  specu- 
lative gossip,  for  which  there  is  some  apparent  foundation,  is  that 
the  stock  is  held  uncommonly  close,  and  that  insiders  are  liaving 
no  trouble  in  supporting  it.  Philadelphia  Traction,  "ex"  tlie  (juar- 
terly  dividend  of  2  per  cent,  is  fractionally  lower  at  95^4.  Ameri- 
can Railways  is  firm  with  little  doing  around  40.  Railways  Gen- 
eral is  unchanged  at  2^.  The  company's  meeting,  which  is  ex- 
pected to  authorize  the  proposed  reduction  in  the  capital  stock, 
has  been  postponed  until  Sept.  30.  In  bonds,  sales  are  reported  of 
Consolidated  of  New  Jersey  5's  at  logVj,  Indianapolis  4's  at  83 
and  Electric  People's  4's  at  an  advance  from  96  to  96^. 
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Chicago 

The  four  business  days  since  last  Wednesday  have  brought  little 
change  to  the  Chicago  traction  market.  Elevated  stocks  are  sell- 
ing practically  at  the  same  figures  as  a  week  ago,  and  dealings  in 
them  have  been  trifling.  The  negotiations  for  the  lease  of  the 
St.  Paul's  Evanston  branch  by  the  Northwestern  Elevated  are 
progressing  favorably,  and  Mr.  Earling,  the  St.  Paul  president, 
says  the  hitch  is  in  the  price  only.  There  has  been  some  talk  of 
a  general  strike  among  the  elevated  lines.  The  newly-formed 
union  of  the  employees  claims  to  have  certain  grievances  which, 
unless  compromised,  threaten  to  cause  trouble.  Union  Traction 
securities  are  a  fraction  lower  on  the  week.  The  road  has  made 
a  protest  against  the  recent  raising  of  its  assessment,  and  it  is  also 
probable  that  the  elevated  companies,  whose  aggregate  tax  valua- 
tion has  been  increased  from  $6,600,000  to  $29,657,000,  will  carry 
the  matter  before  the  courts.  This  tax  question,  however,  like  the 
one  of  renewing  the  franchises,  will  doubtless  hang  fire  for  a  con- 
siderable length  of  time,  and  will  keep  the  whole  traction  market 
more  or  less  unsettled. 

Stock  Quotations 


The  following  table  shows  present  bid  Cjuotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 


Jan.  1, 

1900 

1901 

To  Date 

Closing 

;  Bid 

High 

Sept.  11  Sept.  17 

American  Railways  Co  

48% 

401/2 

40 

Boston  Klevated   

192 

b95 

167 

172 

887/8 

471/8 

67% 

651/4 

t2S5 

200 

207 

a205 

17 

16% 

Chicago  Union  Tr.  (preferred)  

58 

58 

48 

20 

45 

45 

103 

80 

102 

104 

Consolidated  Traction  of  N.  J  

691/2 

57 

66 

06 

Consolidated  Traction  of  N.  J.  5s  

110 

1091/4 

109 

Consolidated  Trac.  of  Pittsburgh  (common). 

301/4 

20% 

231/2 

23% 

48?4 

15 

45 

441/2 

161^ 

61/2 

12% 

121/2 

Manhattan  Ry  

131% 

84 

116% 

1191/8 

431/4 

15 

381/4 

35 

Massachusetts  Elec.  Cos.  (preferred)  

96 

'70 

a94 

921/2 

Metropolitan  Elevated,  Chicago  (common).. 

38 

241/2 

37 

37 

98M, 

70 

93 

92 

182 

143% 

164 

162 

971/2 

971/2 

971/2 

331/2 

I81/4 

33 

29 

108 

90 

107 

1041/2 

*106 

*74 

96 

97 

36 

21 

221/2 

231/2 

Northwestern  Elevated,  Chicago  (common). 

52 

41 

40 

Northwestern  Elevated,  Chicago  (preferred). 

.  971/2 

88 

85 

.  31% 

12 

30 

30 

35 

I61/2 

26 

261/2 

South  Side  Elevated  (Chicago)  

119 

93 

110 

1091/2 

b23 

101/2 

23 

b65 

25 

63 

63 

Third  Ave  

1351/8 

451/4 

120 

120 

Twin  City,  Minneapolis  (common)  

.  1051/4 

581/2 

102 

1021/4 

United  Railways,  St.  Louis  (preferred)  

82 

80 

82 

.  911/2 

89 

89% 

Union  Traction  (Philadelphia)  

.  401/8 

24% 

29 

28% 

United  Traction  (Providence)  

110 

107 

109 

109 

a  Asked.  b  Bid.  *  Quotation  of  new  ;tock.  t  High  quotation  previous 
to  the  issue  of  new  stock. 


Iron  and  Steel 

The  great  strike  of  the  steel  workers  is  at  an  end,  and  the  in- 
dustry can  safely  look  ahead  to  an  indefinite  period  of  freedom 
from  labor  disturbances.  It  is  too  early  yet  to  judge  what  the 
effect  will  be  on  the  trade  markets.  The  mills,  however,  will  be 
rushed  to  their  utmost  limit  to  catch  up  with  business  on  hand,  and 
this  shotild  have  a  tendency  to  check  the  advance  in  prices,  which 
has  made  considerable  headway  during  the  last  month.  Consump- 
tion of  all  finished  materials  continues  very  heavy.  The  situation 
in  the  lower  handlers  of  the  industry  is  also  healthy.  The  Iron 
Age  reports  a  decrease  from  297,269  to  293,256  tons  in  the  weekly 
capacity  of  the  coke  and  anthracite  furnaces  during  August  and 
a  further  decrease  of  10,000  tons  in  furnace  stocks. 

Bessemer  pig  is  quoted  at  $15. 50(n  $15.75,  steel  billets  at  $25  and 
steel  rails  at  $28. 

Metals 

Quotations  are  as  follows:  Copper,  i6i/<  cents;  lead,  4^^  cents; 
tin,  25.40  cents,  and  spelter,  4  cents. 


SAN  FRANCISCO,  CAL.— The  negotiations  that  were  being  conducted 
for  the  sale  of  the  INlarket  Street  Railway  to  an  Eastern  syndicate  have  been 
dropped.  J.  T.  Blackwell  and  G.  R.  Webb,  of  Baltimore,  and  R.  G.  Hanford, 
of  San  Francisco,  were  acting  as  promoters  of  the  deal.  It  is  reported  that 
the  best  offer  made  was  to  put  up  a  sixty-day  option  of  $100,000  to  take  a  bare 
majority  of  the  stock  at  $105  per  share,  which  would  make  the  purchase  price 
about  $9,774,000.  It  is  said  that  H.  E.  Huntington  refused  to  consider  any 
offer  of  less  than  $120  per  share. 

BOULDER,  COL.— The  Boulder  Railway  &  Utility  Company  has  had 
filed  for  record  a  mortgage  for  $200,000  that  covers  its  entire  plant  and  equip- 
ment. The  mortgage  is  given  in  favor  of  the  Royal  Trust  Company,  of 
Chicago,  and  the  proceeds  of  it  will  be  used  to  retire  an  outstanding  issue 
of  bonds  and  for  the  general  improvement  of  the  property.  Only  a  portion 
of  the  bonds  will  be  issued  at  this  time. 

BLOOMINGTON,  ILL.— There  has  been  a  reorganization  of  the  Bloom- 
ington  &  Normal  Railway  Company,  and  its  capital  stock  has  been  increased 
from  $250,000  to  $600,000.  The  name  of  the  company  has  been  changed  to  the 
Blomington  &  Normal  Railway,  Power,  Light  &  Heating  Company,  and  the 
object  of  the  reorganization  is  said  to  be  to  perfect  the  consolidation  of  the 
company  with  the  Bloomington  Electric  Light  Company  and  the  City  District 
Heating  Company. 

BOSTON,  MASS. — In  accordance  with  the  provisions  of  the  lease  of  the 
West  End  Street  Railway  Company  to  the  Boston  Elevated  Railway  Com- 
pany, a  dijVidend  rental  of  $1.75  per  share  will  be  paid  to  holders  of  record  of 
West  End  Street  Railway  common  stock  on  Oct.  1. 

AMHERST,  MASS.— The  stockholders  of  the  Amherst  &  Sunderland 
Street  Railway  Company  have  voted  to  issue  additional  stock  to  the  amount 
of  $5,000  to  pay  for  the  extension  to  Mill  Valley,  and  also  to  issue  $30,000  of 
bonds  to  pay  for  the  extension  to  Sunderland.  A  committee  consisting  of 
President  Cowles,  Treasurer  Mason  A.  Dickinson  and  Superintendent  L.  N. 
Wheelock  has  been  instructed  to  push  to  a  favorable  ending  the  movement  to 
extend  the  company's  lines  from  Mill  Valley  to  the  South  Hadley  line  to 
connect  with  the  Holyoke  line. 

BILOXI,  MISS. — The  stockholders  of  the  Biloxi  Street  Railway  Company 
have  unanimously  agreed  to  dissolve  the  corporation  and  divide  the  moneys 
on  hand.  There  were  assets  sufficient  to  pay  50  per  cent  of  the  par  value  of 
the  stock,  which  have  been  distributed  pro  rata.  There  are  still  other  assets 
on  hand,  which,  when  realized  upon,  will  give  the  stockholders  about  $500 
more  for  distribution.  The  company  has,  however,  determined  to  retain  its 
charter.    The  company  lias  been  inoperative  for  about  a  year. 

KANSAS  ClTY,  MO. — The  formal  consolidation  of  the  Leavenworth 
Electric  Railway  Company,  Kansas  City-Leavenworth  Railway  Company, 
Kensington  Railway  Company,  Leavenworth  &  Lansing  Railway  Company 
and  the  Kansas  City  &  Leavenworth  Traction  Company  has  been  perfected 
and  approved  by  the  State  authorities.  The  consolidated  company  is  known 
as  the  Kansas  City-Leavenworth  Railway  Company.  The  officers  of  the  com- 
pany are:  David  H.  Kimberly,  of  Cleveland,  president;  W.  H.  Gabriel,  of 
Cleveland,  first  vice-president;  Henry  C.  Ellison,  of  Cleveland,  second  vice- 
president;  Herbert  W.  Walcott,  of  Leavenworth,  secretary;  Charles  O.  Evarts, 
of  Cleveland,  treasurer.  The  officers  and  Charles  F.  Hutchins,  of  Kansas 
City,  Kan.;  Charles  H.  Wheeler,  of  Akron,  Ohio,  and  U.  G.  Walker,  of 
Cleveland,  constitute  the  board  of  directors. 

NEW  YORK,  N.  Y.— It  is  stated  that  application  will  be  made  to  the 
Stock  E.xchange,  probably  in  October,  to  list  the  securities  of  the  American 
Light  &  Traction  Company.  The  company  was  organized  in  New  Jersey  to 
acquire  the  capital  stocks  of  other  corporations.  The  authorized  capital  stock 
is  $40,000,000,  divided  into  $25,000,000  of  preferred  stock  and  $15,000,000  of  com- 
mon stock.  About  $6,000,000  of  preferred  stock  and  about  $4,000,000  of  com- 
mon stock  have  so  far  been  issued.  The  following  is  a  list  of  the  companies 
in  which  a  majority  of  the  capital  stocks  have  been  acquired:  The  Western 
(Milwaukee)  Gas  Company,  Grand  Rapids  (Michigan)  Gas  Light  Company, 
St.  Joseph  (Missouri)  Gas  Company,  Madison  (Wisconsin)  Gas  &  Electric 
Company,  St.  Paul  Gas  Light  Company,  Binghamton  (New  York)  Gas  Works, 
and  the  Southern  (San  Antonio,  Tex.)  Light  &  Traction  Company.  These 
companies  have  issued  bonds  aggregating  about  $13,200,000. 

BUFFALO,  N.  Y. — Justice  Lambert,  in  Special  Term  of  the  Supreme 
Court,  has  granted  to  George  W.  Houck,  temporary  receiver  of  the  Buffalo, 
Harburg  &  Aurora  Railway  Company,  power  to  issue  $10,000  worth  of  receiv- 
er's certificates,  the  money  to  be  used  for  the  operation  of  the  road. 

UTICA,  N.  Y.— The  Utica  &  Mohawk  Valley  Railroad  Company  has  pur- 
chased of  the  Herkimer  &  Little  Falls  and  the  Utica  &  Frankfort  Railway 
Companies  their  stocks  and  all  the  rights,  franchises  and  privileges  to  con- 
struct a  road  between  Little  Falls  and  Herkimer.  Three  companies,  the 
Mohawk  Valley  Traction,  the  Utica  &  Mohawk  Valley  Railroad  Company 
and  the  Herkimer  &  Little  Falls  Railroad  Company,  were  trying  to  construct 
lines  between  Little  Falls  and  Herkimer,  and  the  Herkimer  &  Little  Falls 
Company,  whose  principal  stockholder  was  Thomas  O'Shea,  of  New  York, 
held  franchises.  The  other  two  tried  to  obtain  franchises  over  the  sarne 
route.  The  authorities  did  not  take  to  granting  two  or  three  franchises,  and 
two  companies  were  unsucessful  in  their  efforts.  The  Mohawk  Valley  Trac- 
tion Company  claimed  the  O'Shea  franchises  were  void.  The  Cleveland 
capitalists  looked  the  matter  up  and  found  them  to  be  valid.  At  a  hearing 
before  the  Little  Falls  Common  Council  the  local  company  made  the  an- 
nouncement that  it  had  bought  up  the  O'Shea  franchises.  By  doing  this  the 
Cleveland  people  gained  a  decided  victory  over  the  Mohawk  Valley  Traction 
Company.  This  move  was  not  looked  for  by  any.  The  Cleveland  people 
also  attained  the  rights  to  construct  a  line  through  the  streets  of  Little  Falls. 
Work  has  already  been  started  on  this  branch. 
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HUDSON,  N.  Y.— The  annual  report  of  the  Albany  &  Hudson  Railway  & 
Power  Company  for  the  year  ending  June  30  shows: 

Gross  receipts    $102,810 

Operating  expenses    91,871 

Earnings  from  operalion    $10,936 

Receipts  froru  other  sources    19,575 

Gross  income   $30,512 

Fixed  charges    205,213 

Net  earnings    *$174,701 

Total  deficit   126,902 

•  Deficit. 

CLEVELAND,  OHIO. — The  first  report  of  receipts  ever  compiled  by  the 
Lake  Shore  Electric  Railway  has  been  issued,  and  indicates  that  the  gross 
earnings  for  the  month  of  August  were  $44,900.  This  company  is  the  recent 
consolidation  of  the  Lorain  Cleveland  Railway,  Sandusky  &  Interurban 
Railway,  Sandusky,  Norwalk  &  Southern  Railway  and  Toledo,  Fremont  & 
Norwalk  Railway.  The  entire  system  is  not  fully  in  operation,  but  the  links 
are  rapidly  being  closed  up,  and  it  is  announced  that  through  cars  will  be 
placed  in  operation  from  Cleveland  to  Toledo  by  Oct.  15. 

CLEVELAND,  OHIO.— The  Southern  Ohio  Traction  Company  reports 
earnings  as  follows: 

August                                                                         1901  1900 

Gross  receipts                                                                       $39,915  $30,201 

Operating  expenses                                                                18,450  15,205 

Earnings  from  operation   $21,465  $14,996 

Jan.  1  to  Sept.  1 

Gross  receipts    $218,736  $188,056 

Operating  expenses      122,479  98,888 

Earnings  from  operation    $96,257  $89,168 

CLEVELAND,  OHIO.— The  Toledo  &  Western  Railway,  of  which  Hon. 
Luther  Allen  is  president,  has  filed  a  mortgage  in  Toledo  in  favor  of  the 
Western  Reserve  Trust  Company,  of  Cleveland,  securing  the  payment  of 
an  issue  of  $1,250,000  of  5  per  cent  gold  bonds.  The  mortgage  covers  all  the 
property  of  the  company  in  Lucas  and  Fulton  counties,  Ohio  and  Lenawee 
County,  Mich.    The  road  is  already  in  operation  in  these  counties. 

STEUBENVILLE,  OHIO.— A  newspaper  report  intimates  that  the  Everett- 
Moore  syndicate  has  secured  control  of  the  Steubenville,  Mingoe  &  Ohio  Val- 
ley Traction  Company,  which  operates  about  12  miles  of  road  running 
through  Steubenville,  and  which  is  being  extended  to  Brilliant.  Neither 
Mr.  Everett  nor  Mr.  Moore  is  in  Cleveland,  but  Guy  S.  Walker,  statistician 
for  the  syndicate,  states  that  the  Everett-Moore  combination  is  making  no 
attempt  to  acquire  property  in  that  section  of  the  State.  The  report  prob- 
ably arose  from  the  fact  that  Mr.  Moore  is  a  director  in  the  Wheeling  Trac- 
tion Company,  which  is  planning  a  number  of  extensions  into  Ohio,  among 
them  a  road  to  Steubenville  from  Bridgeport.  The  road  above  referred  to 
covers  a  portion  of  this  route.  The  Wheeling  Traction  Company  has  nothing 
in  common  with  the  Everett-Moore  syndicate  as  a  whole,  none  of  the  mem- 
bers of  the  syndicate  being  identified  with  it  except  Mr.  Moore. 

CLEVELAND,  OHIO.— It  is  again  stated  the  Everett-Moore  syndicate 
will  shortly  gain  control  of  the  Cleveland  City  Railway  Company.  It  is 
.stated  that  a  meeting  of  officials  of  both  of  the  Cleveland  companies  was 
held  last  week,  when  the  Everett-Moore  syndicate  is  said  to  have  made  a 
proposition  of  125  for  a  controlling  interest  in  the  stock  of  the  Cleveland  City 
Railway  Company.  It  is  said  that  150  was  demanded.  The  Cleveland  Elec- 
tric, an  Everett-Moore  property,  is  earning  5  per  cent  on  a  stock  valuation 
of  88,  while  the  other  company  is  earning  the  same  per  cent  on  a  stock 
valuation  of  130.  It  is  said  that  the  Everett-Moore  syndicate  is  very  con- 
fident that  the  Hanna  pool  in  the  Cleveland  City  Railway  Company  can 
not  be  long  maintained,  and  if  a  break  in  the  members  of  the  pool  occurs 
the  Everett-Moore  syndicate  is  certain  to  secure  a  controlling  interest,  as 
its  holdings  are  already  very  large. 

CLEVELAND,  OHIO.— A  report  comes  from  Toledo  to  the  efTect  that  the 
Everett-Moore  syndicate  has  acquired  the  Toledo  &  Maumee  Valley  Rail- 
way running  from  Toledo  to  Perrysburg.  It  is  said  that  $750,000  was  paid 
for  the  property,  which  consists  of  a  loop  line  running  on  both  sides  of  the 
Maumee  River  to  Perrysburg,  and  it  is  over  this  road  that  a  number  of  roads 
now  building  propose  to  operate  into  Toledo.  The  story  can  not  be  verified 
at  the  Everett-Moore  headquarters,  as  the  heads  of  the  syndicate  are  all 
out  of  the  city,  but  it  has  been  known  for  some  time  that  the  Cleveland 
people  have  been  negotiating  for  the  property. 

PITTSBURGH,  PA. — The  Consolidated  Traction  Company  reports  earn- 
ings as  follows: 

August  1901  1900 

Gross  receipts    $260,384  $240,934 

Operating  expenses    125,759  109,1.32 

Earnings  from  operation                                                        $134,(;2.j  $131,802 

Five  months 

Gross  receipts   $1,305,351  $1,227,865 

Operating  expenses                                                              626,193  584,.515 

Earnings  from  operation   $679,158  $643,350 

PHILADELPHI-A,  PA.- The  dividend  of  $2  per  share  on  the  stock  of  the 
Union  Traction  Company  is  payable  Oct.  1. 


Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Cleveland  &  Eastern.  . .  . 
Cleveland  El.  Ry.  Co. . . 
Cleve.,  Elyria  &  Western 
Cleveland,  Painesville  & 

Eastern  

Consolid.Tr.  (Pittsburgh) 
Denver  City  Tramway. 

Detroit  United  Ry  

Duluth  Superior  Tr  . . . 
Herkimer,  Mohawk,  IHon 

&  Frankfort  Ry.  Co. 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 
Twin  City  Rapid  Transit. 
United  Tr.  Co.  (Albany). 
United  Tr.Co.(Pittsburgh) 


Latkst  Gross  Earnings 


Week 

or 
Monch 


Aug. 
July 
Julv 
July 

June 
July 
Aug. 
July 
Aug. 

July 
Aug. 
July 
July 
July 

May 
July 
[uly 
June 
Aug. 
July 
July 
May 
Aug. 
Aug. 
June 
July 
July 
Mar. 


1901 


1900 


$91,176 
22,480 

1,203,761 
23,459 

72,201 

3,873 
10,671 
210,329 
27,307 

19,143 
289,103 
143,223 
291,388 

45,983 

4,508 
528,936 

15,303 
180,371 

67,693 
5,954 
23,543 
80,401 

63,763 
39,915 
56,952 
290,649 
134,370 
157.792 


Latest 
Nrt  Earnings 


1901 


$81,813 
19,875 

1,145,189 
18,378 

73,965 


5,363 
181,856 


16,605 
268,919 
1 19,910 
231,247 


4,146 
250,999 
11,159 
168,244 

57,954 
5,115 
20,979 

75,749 
57,647 
30,201 
48,211 
249,842 
126,121 
148,009 


12,328 
^445,266 
15,770 

42,452 

e  260 

6,133 
101,210 

14,936 

11.393 
163,345 

64,320 
148,427 

23,866 

1,935 
287,601 

6,531 


1900 


33,669 
3,748 
8,569 

32,9  o 

30,019 
21,465 

26,010 

155,299 
54,732 
70,741 


"-35I 
474,541 
13,232 

42,700 

'  3,781 
87,977 


11,057 

159,788 

59,026 
110,615 


908 
127,152 

3,818 

24,064 

3.199 

ir,434 
26,011 

27.713 
14,996 

21,305 
129,331 
47,466 

65,  SI  I 


NAME 


American  Rys.  Co. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co 

Chicago  &  Milwau 
kee  El.  Ry.  Co.. 

Cincinnati,  Newport 
&  Covington  Ry. 
Co  

City  El. (Rome, Ga. ) 

Cleveland  El. Ry.Co 

Cleveland,  Elyria  & 
Western  Ry.  Co  . 

Cleveland,  Paines- 
ville &  Eastern 

Consolid.  Tr.  Co. 
(Pittsburg)  

Denver  City  Tram 
way  

Detroit  United  Ry.. 

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . 

London  St.  Ry.  . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Olean  St.  Ry.  Co... . 

Richmond  Trac. Co. 

Rochester  Ry  

Scranton  Ry.  Co . . . 

Seattle  Elec.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Twin  City  R.  T.'  Co. 

United  Tr.  Co.  (Al- 
bany)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


Aug.  31 
June  30 
June  30 

a  July  31 


ajune30 
<zjuly  31 
rt  July  31 

aAug.31 

a  July  31 

a'Aug.31 

a  July  31 
a July  31 


May  31 
May  31 
a  July  31 

t/June  30 
*Iune  30 

June3o 
cjuly  31 

May  31 

Aug.  31 
dMay  31 
a  Aug. 31 

June  30 
a  July  31 


1901 


$180,834 
190,910 
12101 198 

88,920 


1900 


1 166,412 
176,210 
II751595 

71,565 


86,835 

'?4 1 30, 563 
46,829 


Net  from  July  1  to 
Latest  Date 


1901 


79,108 
^3-758,369 

40,828 


384,638 
24,138 

1,264,620 

369,938 

223,546 
e  2,970 
565,227 

220, 145 

1,147,653 

511,572 

158,563 

TI2,l86 

70,122 

40,349 

84,592 

74,854 

40,614 

35,715 

1,448,854 

1,379,544 

822,662 

785,039 

838,502 

1,554,934 

722,301 
1,381,976 

378,268 
717,462 

304,849 
603,864 

48,895 
2,698,332 
75,416 

47,026 
2,331,632 
60,629 

20,247 
1,303,216 
26,698 

21,063 
1,085,748 
13,475 

June  30 


918, 104 
1349,214! 
52,018: 

175,594! 

898,156! 

127,9581 

514,386! 

218,7361 

621,299 
1,748,182 

1,340,356 


830,674 
1.256,1 16 
48,700 
164,197 
835.543 
116,843 
412.705 
188,056 

552,403 
1,575,64] 


426,071 


1900 


25,790 
66,948 

337,248 
62,318 

193,192 

96,257 
280,469 
924,502 

186,131 


389.333 


22,997 
77,064 
328,021 
55,507 
97.253 
89,168 
233,268 
807,433 


*  Nine  months.  +  Caused  by  strike  of  employees.        a  From  Jjn.  1. 

i  Three  months,    c  Ten  months,     d  Fi  fe  months.     t-ExcIuding  ta.xes. 
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MOBILE,  ALA.— The  County  Commissioners  have  granted  the  Mobile 
Light  &  Railroad  Company  rights  of  way  for  the  extension  of  its  lines  to 
Whistler,  a  distance  of  5  miles,  and  also  for  some  distance  out  both  Govern- 
ment Street  and  Dauphin  Way. 

BIRMINGHA^L  ALA. — Ihe  work  of  extending  and  improving  the  rail- 
way system  of  the  Birmingham  Railway,  Light  &  Power  Company  is  progress- 
ing rapidly.  Gangs  of  men  are  daily  employed  in  placing  ties,  new  rails  and 
changing  grades,  turnouts  and  tracks.  A  contract  has  recently  been  closed 
by  the  company  with  William  Kingston,  the  Southern  representative  of  the 
Lorain  Steel  Company,  for  rails  to  the  amount  of  $52,000. 

SACRAMENTO,  CAL.— A  sensational  newspaper  story  says  that  Senator 
Clark,  the  Montana  Copper  King,  is  planning  to  construct  an  electrict  rail- 
way from  Salt  Lake  City  to  San  Francisco.  The  report  says  that  the  route 
of  the  line  has  been  laid  out,  and  that  the  road  will  extend  through  Sacra- 
mento. 

OAKLAND,  CAL. — The  Oakland  Transit  Company  has  made  arrangements 
with  the  Bay  Counties  Electric  Power  Company  for  securing  additional 
power  from  that  company.  The  contract  is  for  five  years,  with  tlie  power  of 
renewal  for  five  years. 

VALLEJO,  CAL.— If.  F.  Hartzell  and  J.  W.  Ilartzell  have  been  granted 
a  fifty-year  franchise  to  construct  and  operate  an  electric  railway  between 
Vallejo  and  Bcnicia.  It  has  been  learned  from  an  authoritative  source  that 
tne  Bay  Counties  Power  Company,  whose  power  lines  reach  both  towns, 
will  furnish  power  foi"  the  line  if  constructed,  and  that  it  will  also  undertake 
to  furnish  or  procure  part  of  the  capital  for  the  enterprise. 

ARVADA,  COL.— Plans  are  now  being  discussed  for  the  construction  of 
an  electric  railway  here.  Ihere  have  recently  been  several  meetings  of  the 
citizens,  and  from  the  general  interest  displayed  the  construction  of  the  pro- 
posed new  lines  is  practically  assured.  Senator  IL  R.  Brown  and  R.  C.  Green 
have  interested  themselves  in  the  project. 

DOVER,  DEL. — The  directors  and  stockholders  of  the  Delaware  General 
Electric  Railway  Company  elected  directors  and  officers  for  the  ensiung 
year  Sept.  10.  The  directors  elected  were  as  follows:  Leo  Belmont,  Morris 
Bernheimer,  S.  F.  Nixon,  B.  I.  DeYoung  and  William  Graham,  all  of 
Philadelphia;  Robert  C.  White,  of  Georgetown,  Del.;  Dr.  E.  W.  Cooper,  of 
Camden,  Del.;  James  Lord,  of  Dover,  Del.;  H.  Huffmann  Brown,  Esq., 
of  New  York  City.  The  directors  elected  the  following  officers:  Leo  Bel- 
mont, presiaent;  Robert  C.  White,  vice-president;  William  Graham,  secre- 
tary: Morris  Bernheimer,  treasurer.  Enough  material  has  arrived  here 
for  the  construction  of  over  half  of  the  35  miles  of  the  road  through  Kent 
County,  and  as  soon  as  the  work  is  commenced,  which  will  be  in  a  few  days, 
the  balance  of  the  rails,  poles,  etc.,  will  be  shipped. 

ATLANTA,  GA.— The  City  Council  has  granted  a  franchise  to  the  Atlanta 
Rapid  Transit  Company  to  construct  an  electric  railway  connecting  with  its 
power  house.  The  route  of  the  line  is  from  the  corner  of  Gray  Street  on 
Jones  Avenue  to  Davis  Street,' thence  to  Rock  Street,  there  connecting  with 
another  line  of  the  company.    The  franchise  is  for  forty-eight  years. 

ATLANTA,  GA. — The  Mayor  has  vetoed  the  Boulevard  franchise,  which 
gives  the  Atlanta  Rapid  Transit  Company  the  right  to  construct  an  electric 
railway  along  the  Boulevard  from  Forest  Avenue  to  Linden  Street  or  North 
Avenue.  It  is  understood  that  the  principal  reason  for  tlie  veto  is  the  length 
of  the  franchise,  the  term  being  for  forty-eight  years. 

CHIC.XGO,  ILL.— Much  of  the  material  to  be  used  in  the  Douglas  Park 
extension  of  the  Metropolitan  Elevated  Railroad  has  arrived,  and  the  re- 
mainder will  be  shipped  as  required.  It  is  expected  that  the  formal  work 
uf  erecting  the  structure  will  be  begun  Oct.  1.  Work  on  the  short  Garfield 
Park  extension  has  not  begun,  but  this  will  be  completed  as  soon  as  the 
.\urora,  Wheaton  &  Chicago  Railway  is  ready  for  operation. 

CHICAGO,  ILL.-— Fifteen  motor  cars  and  forty-five  trailers  were  recently 
ordered  for  the  Northwestern  Elevated  Railroad. 

WINCHESTER.  IND.— The  County  Commissioners  have  granted  the 
franchise  to  the  Eastern  Indiana  Traction  Company  for  the  right  of  way 
through  the  county  for  the  proposed  line  between  Richmond  and  Portland. 

GOSHEN,  IND.— The  Goshen  &  Southern  Traction  Company  has  filed 
articles  of  incorporation  with  the  Secretary  of  State.  The  purpose  of  the 
company  is  to  build  an  electric  railway  to  extend  from  Goshen  to  Winona 
Park,  touching  Warsaw,  Leesburg,  Milford  and  New  Paris. 

WABASH,  IND. — The  County  Commissioners  of  Wabash  have  granted  a 
franchise  to  the  Wabash  River  Traction  Company  to  extend  its  line  from  its 
western  terminus  to  the  Cass  County  line.  The  company  is  to  begin  work 
by  June  1,  1902,  and  will  be  given  two  years  from  that  date  to  complete  the 
line  and  have  cars  in  regular  operation. 

HOWELL,  IND.— A.  D.  Jones,  of  Howell,  is  interested  in  organizing  the 
Evansville,  Mt.  Vernon  &  New  Harmony  Railroad  Company.  The  company 
will  be  organized  with  a  capital  stock  of  150,000,  and  its  purpose  will  be  to 
construct  an  electric  railway  to  connect  Evansville,  Mt.  Vernon  and  New 
Harmony. 

INDIANAPOLIS,  IND.— The  Indianapolis,  Plainfield  &  Western  Rail- 
way Company  has  awarded  the  contract  for  the  construction  of  its  proposed 
road  to  Plainfield  to  an  Eastern  company.  The  line  will  be  14  miles  in  length, 
and  the  contract  stipulates  that  construction  work  shall  begin  within  sixty 
days.  The  company  has  franchises  for  the  use  of  the  National  Road  in 
Marion  and  Hendricks  Counties.    No  private  rights  of  way  will  be  needed. 


The  line  will  pass  through  Ben  Davis  and  Bridgeport.  B.  F.  Nysewander  is 
president  of  the  company. 

DES  MOINES,  lA. — The  officials  of  the  Interurban  Railway  Company,  of 
this  city,  have  anounced  that  the  surveys  for  the  extensive  system  of  electric 
railways  centering  in  Des  Moines  and  extending  over  a  considerable  portion 
of  the  State  of  Iowa  will  be  completed  early  next  year,  and  that  arangements 
had  already  been  completed  for  financing  the  roads;  also  that  the  work  of 
constructing  one  or  two  of  the  lines  composing  a  portion  of  the  system  will  be 
commenced  this  fall,  and  that  it  is  their  intention  by  this  time  next  year  to 
have  in  operation  200  miles  of  railway,  if  not  more.  They  also  stated  that 
they  expected  ultimately  to  operate  over  50O  miles  of  electric  railways  in  the 
State.  The  following  is  the  programme  of  the  company  as  outlined  by  the 
officials:  The  completion  of  grading  on  the  Army  Post  line  will  be  followed 
with  construction  work  on  the  extension  of  that  line  to  Indianola.  The  work 
of  grading  the  line  from  Des  Moines  to  Nevada,  which  is  being  constructed 
by  the  Des  Moines,  Eldora  S:  Northern  Railway  Company,  will  also  be  rushed, 
so  as  to  have  the  roadbed  completed  into  Indianola  and  Nevada,  thus  ad- 
mitting of  track  laying  early  in  the  spring.  It  is  the  ultimate  intention  to 
extend  the  Nevada  line  through  Eldora  to  Waterloo  and  to  absorb,  if 
possible,'  a  line  now  under  construction  from  Waterloo  to  Denver.  The  line 
from  Des  Moines  to  Winterset  will  also  be  constructed  next  year,  and  it  is 
the  intention  to  extend  the  line  through  Greenfield  to  Creston.  The  line  to 
Winterset  will  be  an  extension  of  the  presnt  \^alley  Junction  line.  From 
Valley  Jimction  another  line  is  to  be  constructed  west  through  Adel,  Panora, 
Guthrie  Centre,  Audubon  and  Harlan,  the  terminal  not  having  been  decided 
upon.  Surveys  have  already  been  completed  for  the  Indianola,  Nevada  and 
Winterset  extensions,  and  franchises  have  been  secured  in  the  towns  through 
which  the  lines  will  pass.  Franchise  ordinances  have  already  been  sub- 
mitted to  the  authorities  of  the  towns  through  which  the  Harlan  extension 
will  pass,  with  the  expectation  that  they  will  be  voted  on  at  the  city  elec- 
tions next  spring.  If  the  franchises  are  voted'  the  surveyors  will  be  placed 
in  the  field  at  once  to  find  a  practicable  route.  All  the  roads  will  be  put  in 
first-class  condition.  They  will  be  standard  gage,  and  will  be  laid  with  70-lb. 
or  80-lb.  rails.  The  company  has  prepared  an  issue  of  nearly  $2,000,000  of 
bonds  under  the  same  trust  deed  recently  recorded  against  the  property  of 
the  Des  Moines  City  Railway  Company  to  provide  funds  for  building  the 
lines,  and  this  amount  will  be  available  as  fast  as  it  is  needed  for  the  con- 
struction work. 

WINTERSET,  lA. — A  special  election  on  the  proposition  to  vote  a  tax 
in  favor  of  the  Des  Moines  Southern  Railway  Company  was  held  here  Sept. 
10,  and  the  proposition  was  carried  by  a  large  majority. 

THIBODEAUX,  LA.— L.  H.  Lancaster,  Dr.  H.  S.  Smith,  C.  P.  Young 
and  Thomas  A.  Badeau.x,  who  are  interested  in  a  plan  to  construct  an  electric 
railway  between  Houma  and  Thibodeaux,  have  been  granted  a  ninety-nine- 
year  franchise  in  Houma.  The  right  comprises  two  routes,  one  over  the 
Bayou  Black  Road  and  the  other  over  the  Terrebonne  Road.  The  company  has 
one  year  in  which  to  begin  building  the  road  and  three  years  to  complete 
same.  It  is  expected  that  conditions  will  warant  the  placing  of  contracts  in 
November  or  December.    About  130  miles  of  line  will  be  constructed. 

AUGUSTA,  MAINE.— The  Augusta,  Hallowell  &  Gardiner  Railroad  Com- 
pany has  purchased  the  charter  of  the  Augusta,  Winthrop  &  Lewiston  Rail- 
way, and  it  is  announced  that  the  road  to  Winthrop  will  be  constructed  and 
in  operation  by  July  1,  1902. 

ALTGUSTA,  MAINE. — The  Railroad  Commissioners  have  approved  articles 
of  association  of  the  Augusta  &  Warren  Railway.  This  road  will  practically 
be  an  extension  of  the  line  from  Augusta  to  Togus,  and  it  will  extend  from 
Togus,  through  Chelsea,  Whitefield,  Jefferson  and  Waldoboro,  to  Warren. 
This  road  will  make  a  connection  with  the  Georges  Valley  Railroad  (steam), 
which  runs  from  Warren,  on  line  of  the  Maine  Central  Railroad,  to  Union. 
The  length  of  the  line  will  be  about  27  miles.  The  capital  stock  of  the  com- 
pany is  $300,000,  and  the  directors  are:  Governor  John  F.  Hill,  George  E. 
Macomber,  George  W.  Vickery,  P.  O.  Vickery  and  Thomas  J.  Lynch. 

SOUTH  BERWICK,  MAINE.— The  South  Berwick,  Eliot  &  York  Street 
Railway  Company  has  been  incorporated,  with  a  capital  stock  of  $80,000,  to 
build  an  electric  railway  from  South  Berwick  through  Eliot  and  York.  The 
line  will  be  20  miles  in  length.  The  directors  of  the  company  are:  Hon. 
John  F.  Hill,  H.  M.  Heath,  C.  R.  Hall,  Marcellus  Shaw  and  George  W. 
Vickery,  of  Augusta. 

HOLYOKE,  MASS.— The  Ludlow  &  Holyoke  Street  Railway  Company, 
which  was  recently  organized,  is  rapidly  perfecting  its  plans,  and  will  shortly 
apply  for  incorporation.  The  company  will  be  capitalized  at  $65,000.  It  will 
build  an  electric  railway  from  the  terminus  of  the  Ludlow  &  Palmer  Street 
Railway  Company's  tracks  in  Ludlow  to  the  Holyoke  Street  Railway  Com- 
pany's tracks  in  Fairview,  extending  through  Chicopee.  The  entire  line  will 
be  6V2  miles  long.  It  is  said  that  power  to  operate  the  road  will  be  secured 
from  outside  sources,  the  company  not  intending  to  erect  a  plant  of  its  own. 

WORCESTER,  MASS.— The  Worcester  Consolidated  Street  Railway  Com- 
pany has  placed  orders  for  a  new  engine  and  generator  that  are  to  be  in- 
stalled in  the  power  house  to  increase  the  capacity  of  the  plant.  The  new 
engine  will  be  provided  by  the  Allis-Chalmers  Company,  of  Milwaukee,  and 
the  generator  will  be  supplied  by  the  General  Electric  Company,  of  New 
York. 

LOWELL,  MASS.— The  Lowell  &  Boston  Street  Railway  Company,  the 
new  electric  'road  which  operates  between  Billerica,  Burlington  and  Woburn, 
connecting  with  the  Boston  &  Northern  Street  Railway  and  the  Lexington 
&  Boston  Street  Railway,  thus  forming  a  direct  line  to  Boston,  has  been 
placed  in  operation. 
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President  Rogers 

The  very  valuable  work  accomplished  by  the  New  York  State 
Street  Railway  Association,  and  of  which  our  readers  have  had 
ample  evidence  this  year,  in  the  report  of  the  convention,  as  pub- 
lished in  our  last  two  issues,  deserves,  we  believe,  more  than  pass- 
ing recognition  by  the  street  railway  industry  in  general.  It  is 
not  too  much  to  say  that  it  has  been  almost  entirely  through  the 
active  personal  efTorts  of  its  president,  and  the  fidelity  with  which 
he  has  performed  his  many  exacting  duties,  that  the  meetings  of 
the  association  have  been  so  largely  attended  and  have  been  pro- 
ductive of  results  of  such  great  importance.  When  Mr.  Rogers 
was  elected  president  nine  years  ago,  the  association,  while  still 
an  important  and  influential  body,  yet  lacked  the  unity  of  purpose 
and  strength  which  could  be  given  to  it  by  the  unremitting  efforts 
of  one  directing  officer.  The  first  year  of  Mr.  Rogers'  incum- 
bency of  the  office  of  president  was  productive  of  such  good  results 
that  he  was  re-elected,  and,  despite  the  fact  of  his  many  other 
engagements,  his  interest  in  the  association  has  been  such  that  he 
has  consented  to  occupy  the  arduous  post  of  president  ever  since. 
While  the  effect  of  his  efforts  come  to  public  view  only  at  the 
time  of  the  annual  convention,  the  office  of  president  is  one  on 
which  there  are  constant  demands  during  the  year,  and  too  much 
credit  cannot  be  given  Mr.  Rogers  for  his  devotion  to  the  in- 
terests of  the  association. 

Asleep 

The  City  Council  of  Bonham,  Tex.,  has  refused  to  grant  a 
franchise  for  the  construction  of  an  electric  railway  through  that 
city,  having  arrived,  so  it  is  said,  at  the  conclusion  that  the  con- 
struction of  an  electric  railway  will  work  to  the  detriment  of  the 
city.  Similar  decisions  have  been  arrived  at  by  other  cities,  but 
they  are  in  striking  contrast  with  those  of  the  progressive  cities 
and  towns  of  the  country,  which  are  willing  to  grant  subsidies  to 
aid  the  construction  of  electric  railways,  realizing  the  benefit  to  be 
derived  by  the  community  at  large,  and  appreciating  that  the 
promoters  building  such  lines  are  investing  their  money  in  enter- 
prises that  give  little  prospects  of  early  returns  to  the  investor. 
The  vision  of  the  residents  of  such  cities  as  Bonham,  or  those 
who  grant  franchises  so  restricted  as  to  prohibit  their  acceptance 
by  the  capitalist  ready  to  invest  his  money  in  so  uncertain  an 
enterprise,  is  either  entirely  obscured  or  else  it  is  impossible  for 
them  to  see  beyond  the  confines  of  their  own  city.  Such  cities 
will  no  doubt  in  the  future  be  most  willing  to  accept  less  favor- 
able terms  than  they  could  now  receive,  but  will  then  find  that 
the  capitalists  are  adverse  to  investing  under  the  most  inviting 
conditions.  Not  until  the  residents  of  these  cities  are  thoroughly 
aroused  from  their  Rip  Van  Winkle  sleep  will  they  fully  realize 
the  cause  of  the  advance  of  their  progressive  sister  cities. 

A  Horseless  State 

So  far  as  street  railways  are  concerned,  Massachusetts  is  now 
a  horseless  State.  This  month  the  last  horse  cars  in  the  Bay  State 
those  running  down  to  Buzzard's  Bay,  where  Grover  Cleveland 
goes  fishing,  gave  way  to  the  trolleys,  and  they  were  the  last  of 
their  kind  that  could  be  found  from  the  Rhode  Island  border  to 
that  of  Maine.  And  yet  to  some  of  us  it  seems  only  yesterday 
that  we  were  personally  encouraging  Mr.  Richards  and  Mr.  H.  M. 
Whitney  to  try  electricity,  and  promising  them  good  results  in 
doing  so.  We  believe  that  every  word  we  said  has  since  come 
true,  although  the  odds  did  look  rather  long.  It  was  a  case  of 
betting  not  against  one  horse,  but  against  the  entire  equine  tribe; 
but  here,  at  least,  our  faith  in  electricity  was  well  justified,  al- 
though we  had  only  the  crude  earlier  work  of  Van  Depoele, 
Sprague,  Plenry,  Short  and  one  or  two  others  to  bank  upon,  when 
not  one  of  their  "roads'^  was  earning  enough  to  meet  fixed  charges. 
Massachusetts  is  the  first  State,  it  is  said,  from  which  the  horse 
car  has  wholly  disappeared.  This  may  possibly  be  challenged, 
although  not  by  New  York  State;  but  Massachusetts  is  to  be 
congratulated  upon  its  own  emancipation  from  the  "ancient 
regime"  of  "brute  force"  in  the  domain  of  traction. 
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Educating  Passengers 

The  daily  newspapers  hold  a  perpetual  brief  for  telling  the  street 
railway  companies  what  to  do,  and  instructing  them  as  to  the 
horrible  practices  they  must  drop  at  the  word  of  reproach  ;  but  never 
a  daily  yet  tried  to  teach  the  passenger  what  his  end  of  the  5-cent 
contract  was.  It  is,  of  course,  clearly  vmderstood  that  the  papers 
conduct,  and  that  the  passengers  own,  the  roads ;  but  even  on  that 
tenable  supposition  it  would  seem  that  traveling  in  a  street  car 
might  invohe  some  modicum  of  the  education  that  goe>  with 
riding  a  bicycle  or  driving  an  automobile.  We  make  free  to  say 
that  many  people  will  never  learn  how  to  use  a  street  car,  any 
more  than  others  can  use  the  telephone  or  send  a  telegram  without 
spoiling  three  preliminary  blanks.  President  Rogers,  of  the  New- 
York  State  Association,  recently  suggested,  solely  in  tlie  interest  of 
passengers,  making  the  direction  of  travel  uniform  with  lhat  in 
Canada  and  England.  He  barely  realizes  that  this  will  be  resented 
by  some  passengers,  who  have  notions  of  their  own  on  that  point. 
There  is,  of  course,  a  good  deal  of  missionary  work  of  the  kind 
attempted  by  Mr.  Rogers  to  be  done  ;  hut  prayer  should  he  offered 
for  the  missionaries.  Some  companies  have  made  an  effort  to 
instil  the  elements  of  good  traveling  into  their  passengers  by  notices 
in  the  car,  asking  them  to  "step  li  vely  when  leaving  or  boarding  a 
car,"  or  showing  them  how  to  '^tep  off  properly.  Anybody  who 
travels  in  the  cars  knows  that  the  great,  good  natured,  intelligent 
majority  disciplines  itself  readily  to  all  the  requirements  that  help 
toward  rapid  transit,  and  a  regulai'  schedule,  and  that,  with 
them,  such  instructions  will  be  of  \alue,  but  in  no  city  can  the 
crank,  the  kicker,  the  anarchist,  or  the  Madam  Facing  Backward 
be  ever  or  wholly  cured  of  their  stupidity  or  viciousness  by 
placard  or  plea. 

Science  and  Swindles 

There  may  be  more  carefully  cultivated  fields  of  swindling  than 
those  in  which  the  complainants  against  street  railway  companies 
work  up  their  suits  for  damages,  but,  if  so,  they  have  escaped  our 
notice.  For  example,  the  suits  for  damage  claims  and  legal  ex- 
penses consequent  thereto  on  the  Brooklyn  Heights  system  figure 
out.  it  is  said,  2^4  per  cent  on  the  capital  for  the  year,  and  9  per 
cent  of  gross  earnings.  It  is  evident  at  once  that  any  amount 
of  fraud  and  swindle  must  lie  "behind  the  record"  in  such  a  show- 
ing; but  the  trouble  is  to  run  down  the  defects  in  the  evidence. 
Once  in  a  while,  however,  a  company  does  svicceed  in  making  a 
"holy  show"  of  the  complainant,  and  then,  as  Louis  Mann,  in  the 
comic  opera,  says,  "It  is  to  laugh."  Such  a  case  occurred  recently 
in  Syracuse,  where  a  bicyclist  brought  action  for  damages  because 
he  had  sustained  injury  in  coming  in  contact  with  a  "strain"  wire 
of  the  Syracuse  Rapid  Transit  Company  while  riding  on  an 
asphalted  street.  Even  casually  it  will  at  once  be  seen  how 
lovely  and  easy  it  was  for  the  current  to  prove  an  alibi,  and  happily 
the  court  rose  to  the  occasion.  The  evidence  showed  that  the 
wire  was  being  handled  by  wiremen  with  bare  hands,  but.  aside 
from  evidence,  the  court  felt  compelled  to  remark,  with  scientific 
insight: 

This  street  is  covered  with  asphalt  pavement,  and  between  the 
gutters  is  40  ft.  in  width,  with  an  unimpeded  space  of  13  ft.  be- 
tween each  outer  rail  of  the  defendant's  track  and  the  curb.  The 
plaintiff  testified  with  much  positiveness  that  the  asphalt  was  ab- 
solutely dry;  and  his  own  statement  is  that  it  was  a  nice  day,  and 
this  is  corroborated  by  the  records  of  the  Weather  Bureau  in 
Syracuse.  Several  electrical  experts  testified  that  asphalt,  when 
dry,  is  a  non-conductor  of  electricity,  and  that  the  concrete  which 
forms  the  base  of  this  pavement  is  also  a  non-conductor  in  that 
state,  as  is  the  rubber  which  was  the  tiring  of  the  wheels  of  the 
plaintiff's  bicycle.  While  this  may,  in  a  measure,  be  expert  testi- 
mony, yet  the  witnesses  testified  to  a  scientific  fact,  and  their  testi- 
mony is  entirely  undisputed. 

We  recall  a  similar  case  in  the  early  days  of  the  trolley,  when  a 
w-oman  over  in  Jamaica.  Long  Island,  wanted  damages  for  light- 
ning shock  in  a  trolley  car,  when  it  was  proved  that  the  only 
shock  she  could  have  sustained  might  have  been  due  to  the 
noise  made  by  one  of  Mr.  Van  Depoele's  crude  overrunning  trol- 


leys dropping  off  the  wire  and  hitting  the  top  of  the  car  with  a 
dull  thud.  There  is  no  doubt  that  many  of  these  Brooklyn  cases 
are  in  the  same  category,  and  it  may  confidently  be  expected  that 
intelligent  courts  and  juries  will  dispose  of  them  accordingly. 

'  Taking  It  Out"  of  the  Trolleys 

It  is  a  well-known  fact  that  when  municipal-ownership  apostles 
and  self-styled  reformers  commence  looking  around  for  something 
on  which  to  put  an  additional  tax,  they  never  overlook  so  conspicu- 
ous an  object  as  the  street  railway  in  their  city.  Hence  the  trolleys 
are  peculiarly  inviting  to  those  who  delight  in  "soaking"  corpora- 
tions, to  use  their  own  popular  phrase.  A  vivid  idea  as  to  the  degree 
to  which  this  policy  of  "taking  it  out"  of  the  trolleys  can  go  is  fur- 
nished by  Boston,  where,  in  the  short  period  from  1889  to  1901,  the 
taxes  of  the  Boston  Elevated  system  have  increased  500  per  cent,, 
while  the  earnings  have  only  doubled.  It  is  true  that  electricity 
enables  the  heavier  burden  to  be  borne,  but  is  it  not  evident  to  any 
fair-minded  man  that  sucli  taxes  can  only  be  characterized  as  an 
exaction  ?  Boston  once  threw  tea  overboard  for  a  much  smaller 
injustice. 

Out  in  San  Francisco  the  old  plan  of  varying  the  tax  gouge  by 
some  paving  or  lighting  ordinance  has  just  been  resorted  to.  A 
measure  has  been  introduced  in  the  local  board  requiring  the  trolley 
roads  to  maintain  an  arc  lamp  at  every  crossing  traversed  by  their 
wires.  This,  it  is  proposed,  to  substitute  for  the  requirement  that 
the  trolley  lines  shall  keep  up  the  pavement  between  their  tracks  and 
2  ft.  on  each  side  of  them.  On  the  principle  that  an  exchange  is  na 
robliery,  this  may,  perhaps,  be  acceptable  to  the  companies,  but 
when  one  considers  that  the  trolley  car  never  wears  one  ten 
thousandth  of  an  inch  off  any  street  paving,  and  helps  regulate 
the  other  vehicular  traffic,  it  is  hard  to  see  why  the  paving  exaction 
is  virtuous  in  itself.  The  great  point  that  is  overlooked  in  all  these 
plans  for  loading  burdens  on  the  trolley  system  is  that  they  are 
just  that  much  a  handicap  against  better  service.  The  trolley  is  not 
an  .A.laddin's  lamp  that  can  give  up  untold  millions  every  time  a 
tax  reformer  rubs  it  hard.  The  city  official  out  in  San  Francisco 
has  doubtless  taken  it  for  granted  that  those  arc  lights  "won't 
cost  an^'thing,"  because  the  company  has  .to  turn  out  so  much 
current  anyhow.  Well,  every  arc  lamp  on  the  street  means  at  least 
I  hp  more  capacity  in  the  power  house,  to  run  which  means,  at  the 
lowest,  $50  a  year,  where  coal  is  cheap.  One  of  the  city  officers  has 
estimated  that  the  city  will  save  $90,000  annually  in  lighting  bills, 
which  would  mean  1000  arcs  at  $go  a  year.  And  yet  failure  tO' 
meet  this  gouge  carries  with  it  a  forfeiture  of  the  right  to  main- 
tain trolley  wires  ! 

The  Moving  Platform 

Pr(iba])l_\  most  of  us  have  watched  with  admiration  the  agile 
brakesman  of  a  long  freight  train  pass  from  car  roof  to  car  roof,  as 
though  the  whole  train  were  but  a  moving  platform,  in  order  that 
he  might  set  the  brakes — or  possibly  to  get  a  plug  of  tobacco. 
The  dazzling  feats  on  the  tight  rope  or  the  high  trapeze  of  the 
circus  can  barely  hold  their  own  with  such  agility,  but,  of  course, 
it  would  not  be  possible  for  the  brakesman  to  indulge  in  such 
displays  of  equitation  if  the  cars  were  not  coupled  close  together. 
We  have  heard  it  said  that  when  Broadway  in  New  York  gets 
congested  with  a  block  of  traffic,  it  is  possible  for  a  conductor 
to  pass  over  the  roofs  of  half  a  mile  of  Metropolitan  cars,  so 
closely  are  they  packed  together,  and  so  short  is  the  headway 
at  all  times.  This  is  indeed  less  an  exaggeration  than  it  may 
seem  to  the  outsider,  for  the  service  in  New  York  by  electric  car 
on  the  main  routes  of  travel  comes  nearer  to  the  "moving  side- 
walk" than  any  other  development  of  transportation.  This  feature 
of  American  street  railway  work  has  impressed  foreign  observers, 
although  it  will  never  enjoy  the  admiration  of  the  man  who, 
when  the  cars  are  running  on  ten-second  headway,  growls  be- 
cause he  can't  get  a  seat.  In  a  recent  Cantor  lecture  Major  P. 
Cardew,  a  well-known  authority  in  England,  said: 

Electric  traction  tends  toward  the  ideal  of  the  continuously 
moving  platform,  and  one  may  say  that  the  more  nearly  a  railway 
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tends  toward  the  same  ideal  the  more  Hkely  is  the  adoption  of 
electricity  as  its  motive  power.  In  those  most  closely  approach- 
ing this  limit,  namely,  the  metropolitan  railways,  all  other  sys- 
tems at  present  known  have  long  been  seen  (by  all  except,  per- 
haps, the  directors  of  the  London  underground  and  district  rail- 
ways) to  be  doomed.  The  reason  lies  in  the  essential  difference 
between  steam  and  electric  driving,  namely,  that  in  the  one  case 
the  train  must  carry  its  own  power  generator,  while  in  the  other 
the  power  is  generated  in  bulk  for  a  number  of  trains.  Since  the 
generation  of  power  in  bulk  is  much  cheaper  than  in  detail,  the 
tendency  with  steam  locomotives  is  to  make  each  detail  as  large 
as  possible,  and,  therefore,  to  run  heavy  trains  at  long  intervals. 
With  electric  working,  on  the  other  hand,  it  is  desirable  to  make 
the  load  on  the  generating  station  as  constant  as  possible,  which 
can  only  be  done  when  the  number  of  trains  is  large  and  each 
only  takes  a  small  fraction  of  the  total  load;  for  in  such  a  case 
the  stopping  and  starting  of  individual  trains  will  only  have  a 
small  percentage  effect  on  the  output  of  power.  It  will  readily 
be  seen,  therefore,  that  for  long-distance  trafific  the  steam  locomo- 
tive is  likely  for  some  time  to  come  to  hold  its  own,  for  here  the 
number  of  passengers  is  not  so  great  as  to  be  able  to  support 
a  very  frequent  service  of  light  trains,  and,  moreover,  the  time 
taken  over  the  journey,  being  nearly  the  whole  of  the  day  or 
night,  practically  fixes  the  starting  times.  With  lines  communi- 
cating between  important  towns  not  too  far  apart,  about  100  miles, 
electric  traction  could  be  introduced  with  advantage;  in  this  case 
a  frequent  service  of  light  trains  would  be  a  great  benefit,  espe- 
cially if  a  number  of  important  centers  lie  on  the  route  between 
the  termini,  and  if  there  is  a  field  for  metropolitan  traffic  at  the 
ends  of  the  line.  In  such  lines  our  small  but  densely  populated 
country  abounds. 

In  other  words.  Major  Cardew  has,  with  characteristic  insight, 
grasped  the  idea  that  the  transition  from  steam  to  electricity  on 
trunk  lines  must  build  up  from  the  practice  that  the  great  Ameri- 
can street  railway  trolley  lines  have  been  developing  these  ten 
years  past.  For  us  in  America  the  problem  of  the  change  is  an 
enormous  one,  and  will  take  years  to  work  out;  but  little  England 
ought  to  have  been  on.  a  trolley  basis  long  ago,  with  her  short 
hauls  and  dense  population.  The  movement  of  traffic  there  is  so 
continuous  as  to  need  the  service  which  Major  Cardew  himself 
describes  as  approximating  to  that  of  a  moving  platform,  and 
which  in  this  country  finds  its  closest  analogy  in  the  "rapid-fire" 
service  of  our  street  cars  in  the  great  cities. 

Saving  of  Power  by  Motormen 

One  of  the  notable  actions  of  the  recent  New  York  State  Con- 
vention was  provision  for  the  appointment  of  a  committee  on 
saving  of  power  by  motormen.  The  subject  is  certainly  one  worthy 
of  study,  for  although  it  is  now  over  four  years  since  this  question 
began  to  be  actively  agitated,  the  progress  in  the  last  three  years 
toward  better  practical  results  in  the  operation  of  cars  has  been 
practically  nil,  in  spite  of  a  considerable  amount  of  investigation. 
These  investigations  have,  however,  proved  that  the  waste  of 
power  by  the  majority  of  motormen  exceeds  even  the  most  radical 
claims  made  by  those  who  first  agitated  the  subject.  The  investi- 
gations and  attempts  made  to  remedy  this  evil  of  an  unnecessary 
waste  of  power  by  motormen  have  mainly  served  to  demonstrate 
that  the  majority  of  motormen  take  from  10  to  50  per  cent  more 
power  per  car  mile  than  is  necessary  to  get  their  cars  over  the 
road  on  time.  Though  the  facts  as  to  the  existence  of  the  evil 
have  become  thoroughly  established,  and  various  devices  striking 
more  or  less  deeply  at  the  root  of  the  evil  have  been  exploited, 
the  best  way  to  remedy  it  is  far  from  settled.  One  class  of  devices 
proposed,  and  used  to  some  extent,  limited,  or  had  a  tendency  to 
limit,  the  current  taken  in  starting  a  car.  As  only  part  of  the 
energy  wasted  by  motormen  is  wasted  in  too  rapid  advancement 
of  the  controller  in  starting,  none  of  these  devices  could  go  more 
than  part  way  toward  stopping  the  evil.  Recording  wattmeters  on 
each  car  have  been  used  in  most  of  the  experiments  that  have  been 
carried  on,  with  a  view  to  economy  on  the  part  of  the  motormen. 
As  matters  stand  at  present,  the  question  in  the  minds  of  those 
considering  the  matter  seems  to  be  whether  the  saving  possible  will 
pay  for  the  large  amount  of  expert  and  clerical  labor  that  must  be 
expended  in  maintaining  a  system  of  power  consumption  records 
for  each  motorman.    The  simple  clerical  labor  is  very  small,  com- 


pared with  the  saving  possible,  but  to  make  the  records  just  and 
valuable  the  meters  must  be  kept  calibrated,  which,  with  meters 
on  each  car,  means  much  work.  Another  plan  proposed  and  tried 
has  been  to  have  a  few  cars  on  the  system  equipped  with  recording 
wattmeters,  and  pass  these  cars  around  in  rotation  among  the 
motormen.  This  plan  is  based  on  the  idea,  which  is  to  a  large 
extent  true,  that  economical  car  operation  is  a  habit  on  the  part 
of  a  motorman  rather  than  due  to  unusual  care.  If  this  is  the  case 
the  motormen's  habits  will  show  up  the  days  they  have  the  test 
car,  and  reform  can  be  called  for  where  it  is  needed.  It  has  been 
maintained  by  some  that  all  that  is  needed  is  careful  instruction, 
but  that  plan  has  been  tried  and  found  wanting  so  many  years  that 
there  is  not  much  to  hope  for  from  it. 

Perhaps  one  reason  that  motormen  have  not  done  better  has 
been  that  misty  ideas  prevail  in  many  quarters  as  to  exactly  what 
constitutes  economical  controller  handling.  Instruction  on  this 
point  should  be  simple  and  easily  understood.  Reduced  to  its  ele- 
ments, the  problem  of  operating  a  street  car  with  the  least  amount 
of  energy  is  a  very  simple  one.  Briefly  stated,  it  is  simply  one  of 
using  the  brakes  as  little  as  possible.  The  less  energy  wasted  on 
the  brakes  the  less  required  by  the  car.  The  motorman  who  spends 
the  least  of  his  own  energy  in  applying  the  brakes  is  also  the  most 
economical  with  current.  Many  chapters  might  be  written  on 
the  matter,  but  the  basis  of  the  whole  lies  in  the  two  preceding 
sentences.  We  would  suggest  for  the  consideration  of  the  com- 
mittee on  rules  that  the  part  of  the  rules  which  apply  to  the  eco- 
nomical use  of  current  could  perhaps  be  made  simpler  and  shorter, 
and  consequently  easier  for  new  men  to  understand,  without  de- 
tracting from  the  ground  covered  by  the  paragraphs  of  the  rule, 
although  the  essence  of  all  necessary  instructions  in  this  matter 
is  contained  in  the  rules  as  they  now  stand. 



The  Question  of  Anarchism 


San  Antonio  Traction  Company, 
San  Antonio,  Tex.,  Sept.  18,  1901. 
Editors  Street  Railway  Journal: 

I  wish  to  compliment  you  upon  the  article  in  the  Street  Rail- 
way Journal  of  Sept.  14,  "Anarchism  and  Those  Who  Are  Re- 
sponsible for  It."  I  thoroughly  agree  with  you  on  all  points 
taken,  and  think  the  sooner  the  leading  journals  of  the  country 
put  this  matter  in  the  proper  shape  before  the  public  the  sooner 
we  shall  have  control  of  such  individuals.  I  am  glad  to  see  a 
"spade  called  a  spade,"  for  it  is  high  time  that  these  subjects  were 
treated  in  this  manner.  E.  H.  Jenkins,  President. 

 *^  

The  Pennsylvania  State  Convention 


The  annual  convention  of  the  Pennsylvania  Street  Railway 
Association,  which  is  usually  held  during  the  first  week  in  Sep- 
tember, has,  by  vote  of  the  executive  committee,  been  postponed. 
The  date  of  the  holding  of  the  convention  has  not  yet  been  set- 
tled, but  it  will  probably  be  between  Oct.  16  and  Oct.  23. 


Annual  Convention  of  the  Massachusetts  Street  Railway 
Association 

At  the  annual  meeting  of  the  Massachusetts  Street  Railway  As- 
sociation, held  at  Young's  Hotel,  Boston,  Sept.  11,  1901,  the  fol- 
lowing offices  were  elected:  President,  Elwin  C.  Foster,  Lynn, 
Mass.;  first  vice-president,  Edward  P.  Shaw,  Newburyport,  Mass.; 
second  vice-president,  Francis  H.  Dewey,  Worcester,  Mass.; 
treasurer,  Fred  H.  Smith,  Quincy,  Mass.;  secretary,  Charles  S. 
Clark,  Boston,  Mass. 

The  executive  committee  elected  was  composed  of  the  follow- 
ing: John  R.  Graham,  Quincy,  Mass.;  Edward  P.  Shaw,  New- 
buryport, Mass.;  Elwin  C.  Foster,  Lynn,  Mass.;  Francis  H. 
Dewey,  Worcester,  Mass.;  P.  F.  Sullivan,  Lowell,  Mass.;  H.  H. 
Crapo,  New  Bedford,  Mass.;  William  S.  Loomis,  Holyoke,  Mass.; 
Robert  S.  Goff,  Fall  River,  Mass.  The  following  auditing  com- 
mittee was  also  elected:  W.  W.  Sargent,  Fitchburg,  Mass.;  Hor- 
ace B.  Parker,  Newton,  Mass.;  George  W.  Cook,  Springfield, 
Mass. 
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Tempofafy  Bridge  at  New  Castle 


An  ingenious  method  of  temporarily  repairing  a  bridge,  which 
had  been  swept  away  by  a  flood,  so  as  to  form  a  foot  bridge  and 


allow  passengers  to  cross  the  river  and  make  connections  between 
two  sections  of  an  electric  road  separated  by  the  river,  was  re- 
cently employed  at  New  Castle,  Pa. 

The  disaster  which  caused  this  temporary  expedient  happened 
late  at  night  on  Aug.  19  last.    On  that  and  the  preceding  day 
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there  was  a  heavy  rain- 
fall, which  lasted  from 
9  p.  m.  on  Aug.  i8  to 
I  a.  m.  on  Aug.  19,  and 
caused  a  flood  on  Big 
Run,  a  creek  emptying 
into  the  Shenango 
River,  just  above  a 
three-span  bridge.  As 
the  river  did  not  rise  in 
proportion,  the  water 
from  Big  Run  Creek  swept  across,  and,  striking  the  second  pier, 
undermined  it.  The  last  car  of  the  New  Castle  Traction  Company 
passed  over  the  bridge  at  11:30  p.  m.  on  Aug.  19,  and  the  bridge 
fell,  as  shown  in  the  engraving,  five  minutes  later. 

To  repair  the  bridge  it  was  necessary  to  take  off  the  first  two 
panels  of  each  span  at  the  points  marked  in  the  engravings,  thus 
cutting  ofif  communications  between  the  two  shores.  J.  M'. 
Walker,  superintendent  of  the  traction  company,  immediately 
decided  to  build  a  foot  bridge  240  ft.  long  across  the  river,  75  ft. 
or  80  ft.  south  of  the  old  bridge  to  transfer  passengers  from  one 
side  to  the  other.  By  doing  this  traffic  would  not  be  interrupted, 
as  the  company  had  been  able  to  transfer  two  of  its  cars  to  the 
south  side  of  the  river  over  the  Pennsylvania  Railroad  within  two 
hours  after  the  accident. 

As  the  method  employed  in  constructing  this  foot  way  may  be 
of  interest  to  others  who  may  get  into  the  same  predicament, 
sketches  are  published  showing  the  construction.  The  piers  for 
the  foot  bridge  were  constructed  with  ties  in  the  form  of  a  trian- 
gular crib  and  floated  to  place  40  ft.  apart.  After  the  bridge  was 
built  they  were  filled  with  large  stones.  The  pier  in  the  channel 
was  also  anchored  at  the  top  with  a  5-16-in.  span  wire  to  a  tree 
above  the  bridge  on  the  bank.  The  beams  were  composed  of  6-in. 
girder  rail  in  6o-ft.  lengths,  connected  end  to  end  together,  with 
joint  plates  and  tied  across  the  bridge  with  standard  tie-rods,  with 
oak  plank  to  act  as  spreaders  and  floor  timbers.  This  construc- 
tion proved  entirely  satisfactory,  and  there  was  very  little  vibra- 
tion. The  entire  bridge  was  built  at  a  labor  cost  of  $37,  and  noth- 
ing but  stock  material  was  used  in  the  construction,  consequently 
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there  was  no  cutting  and  no  waste  except  for  the  posts  for  the 
hand  railings.  The  accompanying  illustrations  are  published 
through  the  courtesy  of  J.  M.  Walker,  superintendent  of  the  New 
Castle  Traction  Company. 


Schenectady-Albany  Trolley  Line 


As  Schenectady  is  the  headquarters  of  the  General  Electric 
Company,  and  as  the  Schenectady  Railway  Company  is  controlled 
by  that  corporation,  the  completion  during  August  of  the  exten- 
sion of  the  trolley  line  from  Schenectady  to  Albany  is  of  special 
interest,  and  can  be  considered  as  representing  the  latest  improve- 
ments in  electric  railway  engineering  as  exemplified  by  that 
company. 

It  is  an  interesting  fact  that  the  line  runs  over  the  old  and  well- 


6  ins.,  and  a  small  sleeping  room  and  kitchen  for  the  attendant, 
and  on  the  left  the  power  room. 

The  power  room  is  a  model  for  its  neat,  compact  arrangement, 
for  its  safe  and  simple  working  machinery,  and  for  its  perfect 
reliability  in  the  furnishing  of  power  to  the  line.  As  shown  in 
the  diagrams,  the  transformers  are  on  one  side  of  this  room,  the 
switchboard  in  the  center,  and  on  the  other  side  a  rotary  con- 
verter and  a  small  motor  in  the  rear  which  drives  an  air  com- 
pressor used  for  charging  the  storage  reservoirs  of  the  cars 
equipped  with  G.  P.  Magann  air  brakes.  Considerable  space  is 
reserved  open,  so  that  when  the  traffic  of  the  road  increases  ad- 
ditional transformers  and  rotary  converters  can  be  installed  to 
likewise  increase  the  power  of  the  sub-station. 

The  power  for  the  Schenectady  line  comes  i8  miles,  from 
Mechanicsville,  at  10,000  volts,  allowing  for  a  drop  of  2000  volts  in 
transmission.  The  power  for  the  Karner  sub-station  comes  7 
miles,  from  a  branch  of  the  Mechanicsville  line  at  Schenectady, 


DETAIL  OF  A.C.  CABLE  ANCHORAGE 
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known  Albany  and  Schenectady  turnpike,  which  was  used  as  a 
toll-road  over  a  hundred  years  ago,  long  before  trains  were  ever 
run.  The  old  settlers  who  remember  the  great  traffic  of  those 
times  are  pleased  to  see  the  road  again  take  on  new  life  with  the 
advent  of  the  trolley.  By  trolley  it  is  just  15  miles  from  the 
center  of  Schenectady  to  the  center  of  Albany,  a  ride  through  a 
beautiful  green  and  undulating  section  of  country.  The  speed  on 
the  new  line  is  much  greater  than  on  the  old  turnpike — forty-five 
minutes  for  the  entire  distance — rather  slow  in  the  two  cities,  but 
fast  running  in  the  open  country — at  times  a  mile  a  minute.  The 
fare  is  25  cents  either  way  and  40  cents  for  a  round  trip.  The 
distance  is  divided  into  five  districts,  within  which  it  is  possible  to 
ride  for  a  single  fare.  The  dividing  points  are  the  Stamford  farms, 
the  old  toll-gate  house,  the  Catholic  Cemetery  near  Van  Rensse- 
laer and  the  city  line  at  Albany. 

The  most  interesting  feature  of  the  new  line  is  the  sub-station 
at  Karner,  half-way  between  the  two  cities.  It  is  a  neat  story 
and  a  half  frame  structure  36  ft.  x  45  ft.  It  contains  on  the  right 
side  from  the  track  a  waiting  room  for  passengers  24  ft.  x  12  ft. 


also  at  10,000  volts.  It  is  carried  on  three  hard-drawn  .163-in. 
bare  copper  wires  on  triple  petticoated  glass  and  porcelain  in- 
sulators, generally  about  18  ins.  apart  on  the  cross-arms  of  the 
poles. 

The  wires  enter  the  sub-station  insulated  with  rubber  3-16  in. 
thick.  They  enter  the  sub-station  at  an  ascending  angle  by  means 
of  a  loop  on  the  pole  and  a  tower  built  at  one  end  of  the  structure 
for  this  purpose,  as  shown  in  the  photograph.  The  advantage 
of  this  arrangement  is  that  any  water  which  may  come  upon  the 
line  in  wet  or  rainy  weather  will  not  drip  through  into  the  power 
room.  The  wires  are  thoroughly  insulated,  and  by  means  of 
glass  and  slate  are  not  allowed  to  touch  the  woodwork  at  any 
point. 

From  the  tower  the  wires  go  to  an  oil  switch  worked  auto- 
matically by  an  overload  relay  in  such  a  way  that  as  soon  as  there 
is  an  overload  on  the  line  the  circuit  is  thrown  open.  Between 
the  oil  switch  and  the  station  transformers  is  a  current  trans- 
former. An  overload  in  the  current  transformer  sends  up  a 
plunger  in  the  overload  relay,  which  closes  the  circuit  for  the 
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tripping  coil,  which,  in  turn,  throws  open  the  oil  switch.  From 
the  oil  switch  the  line  goes  to  the  station  transformers  through 
cables  11-32  in.  in  diameter,  with  a  rubber  insulation  11-32  in. 
thick,  all  enclosed  in  a  lead  cover.  The  ammeter  and  current 
coil  of  the  power  factor  meter  are  connected  to  the  secondary  of 
the  current  transformer  and  to  the  earth  in  order  to  avoid  con- 
necting the  high-tension  circuit  to  the  switchboard.  The  voltage 
across  the  current  transformer  is  small.  The  potential  side  of 
the  power  factor  meter  is  connected  to  a  secondary  of  a  trans- 
former, which  is  connected  to  the  secondary  of  the  station  trans- 
former. 

The  synchronizing  of  the  rotary  is  done  by  means  of  a  circuit 
from  the  high-potential  transformer,  No.  i,  to  a  four-plug  switch 
on  the  board,  underneath  the  voltmeter,  connected  to  a  low- 
tension  potential  transformer.  By  changing  the  connections  of 
the  four-plug  switch,  the  voltage  of  the  rotaries  can  be  read  direct 
by  reading  the  voltage  of  the  low-tension  potential  transformer. 
No.  2. 

The  three  station  transformers  are  the  General  Electric  A  B 
type,  three-phase,  38  cycles,  no  kw,  10,000  to  325-406  volts.  The 
secondaries  of  the  transformers  are  tapped  at  center  and  con- 
nected from  the  center  and  from  the  end  to  the  top  and  bottom, 
respectively,  of  a  triple-pole  double-throw  switch.  The  rotary 
converter  is  started  from  the  alternate  current  side  by  throwing 
the  switch  in  the  top  row,  connecting  with  the  175-volt  terminals 
of  the  transformer.  When  the  rotary  reaches  synchronism  the 
switch  is  rapidly  thrown  from  the  top  to  the  bottom  row,  con- 
necting with  the  high  375-volt  terminals  of  the  transformers.  As 
the  rotary  is  running  light,  the  arc  is  small.  This  method  of 
starting  the  rotary  is  simple  and  easy,  and  does  away  with  the 
starting  induction  motors  and  compensators  formerly  used  to  a 
great  extent.  The  reactive  coils  used  for  raising  the  voltage  and 
compounding  are  also  done  away  with.  The  field  of  the  rotary 
is,  of  course,  broken  up  in  order  to  reduce  the  high  induced 
potential  on  the  spools  when  starting.  The  negative  and  rail 
side  of  the  line  is  connected  to  the  series  field  of  the  rotary.  This 
makes  it  easier  and  safer  to  adjust  the  German-silver  shunt,  which 
has  a  number  of  taps  connected  to  a  switch  for  regulation  pur- 
poses. The  rotary  converter  is  the  General  Electric  type,  six-pole, 
300-kw,  three-phase. 

The  rotary  is  protected  from  lightning  by  two  kicking  coils  at 
the  switchboard.  By  the  diagram  it  will  be  seen  the  kicking  coil 
is  connected  in  such  a  way  as  to  drive  the  lightning  to  the  earth. 
An  additional  lightning  arrester  is  also  used  as  a  safeguard.  There 
are  four  panels  at  the  switchboard,  one  panel  for  the  alternate 
current  on  the  rotary,  one  panel  for  the  direct-current  side  of  the 
rotary,  and  one  panel  for  each  of  the  feeders  toward  Albany  and 
toward  Schenectady.  Each  trolley  line  is  connected  to  a  separate 
switch  at  the  station,  so  that  in  case  one  line  is  open-circuited  the 
other  remains  alive.  The  sub-station  feeds  the  line  for  5  miles  in 
each  direction. 

The  completion  of  the  line  to  Albany  adds  11  miles  of  double 
track  or  22  miles  of  single  track  to  the  mileage  of  the  Schenectady 
line.  The  completion  of  the  18-mile  extension  to  Troy,  the  ex- 
tension to  Scotia,  to  Athens  Junction,  to  Mount  Pleasant  and  a 
iiumber  of  suburbs  will  give  the  Schenectady  Railway  Company 
about  70  miles  of  track. 

The  track  is  of  the  usual  steam-railroad  construction,  built  in 
the  most  substantial  manner,  with  4-ft.  8^-in.  gage  and  70-lb. 
T-rails.  On  account  of  the  softness  of  the  soil  the  poles  had  to 
be  sunk  7  ft.  instead  of  5  ft.  into  the  ground,  and  in  many  places 
4-ft.  sleepers  were  placed,  as  stays  at  right  angles  to  the  poles,  4  ft. 
underground. 

The  cars  are  the  large  new  style  convertible  cars  built  by  the 
St.  Louis  Car  Company,  recently  described  in  the  Street  Rail- 
way Journal.  They  are  equipped  with  the  23-A  trucks  of  the 
St.  Louis  Car  Company,  the  air  brakes  of  the  G.  P.  Magann  Air 
Brake  Company,  four  G.  E.  57  motors,  and  the  General  Electric 
train  control  system.  Three  of  the  cars  for  this  line  are  to  be 
equipped  with  electric  brakes  and  the  balance  with  K-6  controllers, 
to  be  used  temporarily. 

For  the  building  and  equipping  of  the  new  lines  and  the  retiring 
of  the  present  bonds  an  issue  of  $2,000,000  of  4^/2  per  cent  bonds 
will  be  authorized  and  issued  as  required.  The  amount  of  stock 
to  be  issued  has  not  yet  been  decided. 

The  Schenectady  Street  Railway  Company  was  incorporated 
Feb.  25,  1886,  and  on,July  16,  1887,  began  the  operation  of  a  horse 
car  line.  July  i,  1891,  the  line  was  changed  to  an  electric  road, 
and  in  June,  1894,  went  into  the  hands  of  a  receiver.  A  new 
corporation,  the  Schenectady  Railway  Company,  bought,  and  on 
Feb.  17,  1895,  took  over,  the  Hne.  The  officers  and  directors  of 
the  Schenectady  Railway  Company  are  nearly  all  prominent  Gen- 
eral Electric  officials.  They  are:  President,  Hinsdill  Parsons; 
vice-president  and  manager,  R.  H.  Eraser;  secretary  and  treasurer, 


James  O.  Carr;  superintendent,  M.  H.  Schermerhorn;  directors, 

E.  W.  Rice,  Jr.,  J.  R.  Lovejoy,  G.  E.  Emmons,  W.  L.  R.  Emmet, 

F.  O.  Blackwell,  A.  L.  Rohrer,  Theodore  Stebbins,  H.  C.  Wirt 
and  Hinsdill  Parsons. 

 ♦♦♦  

The  Claim  Department* 

BY  D.  W.  PATTERSON 


Accidents  have  always  been  a  vexatious  and  trying  problem 
for  the  manager  of  a  railroad,  whether  steam  or  surface,  and  it  is 
not  the  object  of  this  paper  to  attempt,  in  the  short  time  allowed 
for  its  preparation,  even  to  hint  at  any  fixed  method  or  formula 
whereby  they  may  all  be  avoided,  not  to  theorize  and  indulge  in 
fancies,  but  rather  to  recapitulate  a  few  experiences  during  the 
preceding  year,  from  which  it  is  to  be  hoped  members  of  the  asso- 
tiation  may  deduce  suggestions  for  the  handling  of  their  accident 
cases. 

Now  that  electricity  is  the  universal  motive  power,  the  number 
of  miles  of  street  railroad  is  much  greater  than  a  few  years  ago, 
and  the  public  is  more  than  ever  compelled  to  use  the  street  rail- 
way as  a  means  of  transportation,  and,  inasmuch  as  we  have  all 
reconciled  ourselves  to  the  fact  that  accidents  are  bound  to  hap- 
pen, the  best  for  the  present  will  be  to  decrease  the  number  of 
such  occurrences  and  narrow  (or  harrow,  if  you  will)  the  path 
of  our  enterprising  friend,  the  ambulance  chaser. 

It  would  seem  that  the  first  step  toward  this  end  would  be  the 
careful  selection  of  employees  to  operate  the  road,  it  being  as- 
sumed that  the  latest  and  best  appliances  are  furnished.  The 
qualities  most  needed  are  obedience,  patience,  good  judgment  and 
faithfulness;  a  servant  of  a  higher  degree  of  intelligence  than  re- 
quired a  few  years  ago.  To  equip  a  road  with  such  employees 
requires,  of  course,  much  time  and  attention;  in  fact,  a  separate 
department  should  be  maintained  for  hiring  of  employees  and 
investigating  the  past  habits  and  life  of  the  applicant.  He  can 
be  had,  and  when  secured,  will  remain  in  the  service  so  long  as 
the  proper  inducements  are  held  out  to  him,  such  as  a  scale  of 
wages  in  accordance  with  the  length  of  service,  the  proper  recog- 
nition of  merit,  the  reasonable  protection  and  assurance  of  his 
position  in  the  event  of  illness,  benefit  societies  or  the  like.  In 
the  case  of  the  Metropolitan  Street  Railway  Company,  there  is 
an  appointing  agent  for  the  entire  system,  who  has  assistants  to 
investigate,  as  far  as  possible,  the  habits  of  the  applicant,  with  a 
view  of  determining  his  fitness  for  the  service.  Another  requisite 
being  competency,  after  meeting  the  requirements  of  the  appoint- 
ing agent,  he  is  turned  over  to  the  chief  instructor,  who  person- 
ally educates  the  would-be  motorman  or  conductor,  explaining 
in  minute  detail  the  mechanism  of  the  car  and  motive  power,  and 
giving  him  practical  lessons  in  the  operation  of  cars,  the  object 
being  to  make  him  perfectly  familiar  with  their  working.  After 
this  he  is  put  on  the  road  under  personal  supervision,  and  after 
one  or  two  weeks  of  this  tuition,  he  is  qualified  to  take  charge 
of  a  car.  In  all,  the  time  occupied  is  considerable.  Even  then 
the  chief  instructor  does  not  lose  sight  of  him,  but  requires  reports 
concerning  his  progress  from  time  to  time. 

No  matter  how  careful  the  servant  may  be,  there  will  come  a 
time  when  some  woman  will  step  off  his  car  in  her  well-known 
way  before  it  comes  to  a  standstill,  or  some  pedestrian,  deeply 
engaged  in  mentally  agitating  the  subject  of  municipal  owner- 
ship, will  momentarily  forget  the  existence  of  a  particular  electric 
road,  with  the  certain  result  of  a  lawsuit.  Then  comes  the  time 
when  our  labors  will  be  rewarded,  and  we  have  a  man  of  experi- 
ence, who  is  intelligent,  and  who  will  be  capable  of  relating  what 
he  saw  in  a  manner  which  carries  conviction  with  it. 

In  passing,  it  might  be  noted  that  it  seems  to  be  the  general 
practice  of  jurors  to  disregard,  in  part,  if  not  wholly,  the  testimony 
of  employees  because  of  their  implied  interest,  and  that  they  like- 
wise take  as  gospel  truth  any  statement  of  an  employee,  made 
usually  through  confusion  or  lack  of  intelligence,  which  tends  in 
the  slightest  degree  to  corroborate  the  facts  sworn  to  on  behalf 
of  the  plaintiff.  Oftentimes,  where  the  plaintiff  stands  all  alone 
as  against  two  or  three  disinterested  witnesses,  the  road  loses 
because  of  the  blundering  of  the  employee.  It  is  but  fair  to  say 
that,  as  a  rule,  jurors  try  to  perform  their  duty  in  a  conscientious 
manner,  but  somehow  when  he  sits  in  judgment  on  his  first  acci- 
dent case  a  juror  is  inclined  by  disposition  or  natural  tendency 
to  lean  toward  the  side  he  considers  unfortunate  as  against  the 
corporation;  yet,  according  to  our  records,  that  same  juror,  during 
the  second  week  of  his  term,  will  render  more  verdicts  for  the 
defendant  than  for  the  plaintiff,  for  the  reason  that  four  out  of 
five  cases  on  our  calendar  are  accident  suits,  and  it  takes  but  a 

•  Paper  read  before  the  Rochester  convention  of  the  New  York  State  Street 
Railway  Association,  Sept.  10-11,  1901. 
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week  of  experience  to  acquaint  him  with  the  practices  of  that 
class  of  the  profession  that  thrives  on  such  litigation,  and  the 
plaintifT's  case  is  discounted  accordingly.  In  New  York  County 
jurors  are  usually  required  to  serve  two  weeks,  and  in  some  in- 
stances only  five  days,  which  is  disadvantageous  for  the  reason 
stated.  It  would  be  a  decided  improvement  if  jurors  were  paid 
more  for  their  services  and  compelled  to  serve  for  a  full  month. 

It  is  well  known  that  lawyers  in  New  York  who  make  a  specialty 
of  negligence  cases  do  not  sit  idly  in  their  offices  and  wait  for 
clients,  but  hover  about  Police  Headquarters,  to  which  point  all 
accidents  are  immediately  reported  from  the  various  precincts 
throughout  the  city,  or  he  turns  over  a  monthly  sum  to  the  in- 
formation bureau,  and  the  joyful  news  of  the  deaths  and  amputa- 
tions is  carried  to  him  within  an  hour  or  two  after  the  occurrence. 
So  thoroughly  bold  is  the  preparation  of  the  up-to-date  "special- 
ist" that  he  does  not  hesitate  to  of¥er  your  conductor  or  motorman 
a  better  paying  position,  together  with  a  percentage  of  the  re- 
covery, v/hen  he  has  a  case  of  serious  injury.  This  is  the  time 
when  the  employee  will  show  his  appreciation  of  the  terms  of 
his  employment,  and  will  remain  faithful  to  the  company. 

A  case  in  mind  was  tried  in  the  first  department  last  winter, 
which  resulted  in  a  verdict  for  the  plaintifif,  a  boy,  who  claimed 
that,  while  crossing  the  street,  he  was  run  over,  necessitating  the 
amputation  of  his  leg.  The  driver,  in  compliance  with  the  rules 
in  such  cases,  upon  his  return  trip  made  a  verified  report  of  the 
accident,  in  which  he  was  required  to  set  forth  fully  all  that  had 
transpired.  Some  time  after  this,  before  the  trial,  the  driver  was 
discharged  and  lost  sight  of  until  the  eve  of  the  trial,  when  he 
was  produced  as  plaintiff's  witness,  and  testified  that  he  was  un- 
able to  arrest  the  motion  of  his  car  owing  to  the  defective  con- 
dition of  the  brakes.  He  explained,  upon  cross-examination,  as 
his  reason  for  not  stating  the  defective  condition  of  the  brakes  in 
his  report  that  he  was  required  to  make  the  statement  set  forth 
in  his  report  or  lose  his  job.  The  same  attorney,  some  time 
previous  to  this,  offered  money  to  another  employee  while  the 
suit  was  pending,  and  the  employee  reported  the  same  at  the 
office. 

The  management  of  the  roads  in  a  neighboring  city  were  taught 
a  lesson  in  the  frailty  of  human  nature  this  spring,  when  a  motor- 
man  who  had  been  in  their  employ  for  over  a  year,  testified  on 
behalf  of  the  plaintiff  that  he  ran  into  the  rear  end  of  his  leader, 
thereby  killing  the  conductor  of  that  car,  because  he  was  blind 
in  the  right  eye  and  short-sighted  in  the  other  and  could  but  in- 
distinctly distinguish  objects  when  within  a  very  short  distance 
of  his  car.  He  helped  this  statement  along  by  adding  that  similar 
accidents  had  happened  to  him  before  for  the  same  reason,  and  to 
make  certain  that  they  would  not  be  non-suited  because  of  the 
negligence  of  a  fellow  employee,  he  finished  with  the  statement 
that  his  disability  was  known  to  the  corporation,  and  that  they 
retained  him  after  such  knowledge.  It  is  likely  that  would-be 
motormen  in  that  city  will  hereafter  submit  to  a  severe  optical 
examination  before  their  names  are  placed  upon  the  pay  rolls. 

Similar  attempts  have  been  made  several  times  during  this  year, 
and  oftentimes,  for  the  purpose  of  inducing  a  motorman  to  un- 
faithfulness, political  influence  is  employed  to  secure  his  indict- 
men  for  manslaughter.  It  is  needless  to  say  that  a  conviction 
is  never  had  under  these  circumstances,  but  your  motorman  is 
thoroughly  terrified  in  the  interim  and  may  be  disloyal.  Our 
friends  at  best  have  an  opportunity  to  stir  up  in  the  newspapers 
a  little  public  feeling,  thereby  poisoning  the  minds  of  the  people, 
from  which  jurors  are  drawn.  This  condition  of  affairs  will  con- 
tinue because,  by  reason  of  long  practice,  many  have  become  pro- 
ficient in  the  trial  of  these  cases,  and  have  associated  themselves 
with  shrewd  detectives  and  runners.  Such  talent,  with  plenty  of 
money  at  hand  and  unscrupulous  persons  as  clients,  bids  fair  to 
become  quite  formidable,  both  because  they  seem  to  have  no 
regard  for  an  oath,  and  will  not  hesitate  to  manufacture  evidence, 
both  lay  and  medical,  but  will  resort  to  all  the  tricks  and  devices 
which  human  ingenuity  can  conceive  to  further  their  ends.  Un- 
less you  are  constantly  on  the  alert  they  will  build  up  from  a 
trifle  a  case  which  will  sustain  a  substantial  verdict.  They  have 
put  a  premium  upon  accidents,  and  will  pay  the  plaintiff  a  sum 
of  money  when  he  signs  the  contract  of  hiring,  and  oftentimes 
support  his  family  until  the  trial,  as.  against  the  old  healthy  prac- 
tice of  receiving  a  retainer.  And  again,  they  will  pay  a  stated 
sum,  according  to  the  nature  of  the  accident,  to  any  person  pro- 
curing a  client. 

Very  often  the  first  maneuver  in  this  battle  of  wits  is  to  move 
the  plaintiff,  at  the  firm's  expense,  to  another  county,  so  that  a 
trial  may  be  had  in  a  few  months,  whereas,  if  the  litigant  had 
remained  in  a  county  like  New  York,  where  the  calendars  are 
crowded,  his  case  would  not  be  reached  for  two  or  three  years. 
Meanwhile,  the  investigating  staff  of  the  railway  would  have 
ample  time  to  look  up  the  plaintiff,  which  would  usually  lead  to 


unpleasant  disclosures  and  furnish  valuable  material  to  the  de- 
fendant's counsel  on  the  trial.  Then  again,  witnesses  are  moved 
from  time  to  time  for  the  same  reason.  The  object  of  all  this  is 
to  frustrate  the  efforts  which  they  know  will  be  made  on  behalf 
of  the  railway  to  investigate  fully  into  the  facts,  both  as  to  the 
happening  of  the  accident,  the  character  of  the  client  and  his  wit- 
nesses, and  the  nature  and  extent  of  the  injury.  A  further  rea- 
son for  this  jockeying  is  to  keep  out  of  the  way  of  a  subpoena 
any  witnesses  to  the  occurrence  whom  they  can  not  press  into 
their  service.  It  frequently  happens  that,  although  the  plaintiff 
obtains  the  names  of  several  witnesses,  he  or  she  will  take  the 
stand  alone,  relying  in  a  measure  on  the  prejudices  and  sympa- 
thies of  the  jury,  and  hoping  that  under  the  skilful  examination 
of  their  counsel,  the  railway's  witnesses  might  be  shaken  some- 
what in  their  testimony  whereby  interest  or  bias  may  be  inferred, 
and  so  obtain  a  verdict  against  the  corporation. 

Recently  there  have  been  many  claims  and  suits  growing  out 
of  accidents,  resulting,  as  the  plaintiffs  allege,  from  some  de- 
fective condition  of  the  car  or  of  the  track,  and  usually  it  is  a 
condition  which  is  incapable  of  discovery  except  through  the 
most  thorough  and  methodical  examination. 

In  order  that  we  may  meet  such  a  claim  for  injury  resulting 
from  alleged  defective  condition  of  the  cars,  tracks  or  .roadbed, 
there  should  be  a  thorough  daily  examination  of  the  entire  car 
and  its  appurtenances,  as  well  as  of  the  roadbed  and  the  track,  and 
a  complete  and  minute  record  of  the  same,  so  that  you  can  turn 
back  and  learn  the  condition  of  every  car  as  it  left  the  barn  on 
any  day;  for,  ordinarily,  litigants  who  are  injured  by  tripping  over 
a  loose  rail  on  the  roadbed  or  a  protruding  bolt  of  the  step  do  not 
commence  their  actions  until  some  considerable  time  thereafter. 
The  reason  for  this  is  obvious,  because  if  notice  is  given  to  the 
company  on  the  day  of  the  accident,  an  investigation  might  be 
made  forthwith,  and  the  examination  would  probably  disclose 
the  fact  that  the  car  or  track  had  been  out  of  order  but  a  short 
time,  perhaps  for  a  few  hours  before,  or  that  it  was  insignificant, 
and  the  defendant  would  be  furnished  with  a  good  and  substantial 
defense.  On  the  other  hand,  if  the  company  is  kept  in  ignorance 
of  the  occurrence  for  several  months  and  it  was  not  the  company's 
practice  to  make  daily  examinations  and  keep  records,  any  search 
will  be  without  avail  after  such  lapse  of  time,  thus  leaving  the 
railway  company  without  any  positive  evidence  for  a  defense,  and 
open  to  the  maws  of  medical  sharps. 

A  novel  and  interesting  case,  somewhat  connected  with  the 
question  of  construction,  which  recently  came  to  our  notice,  is 
that  of  one  Samuel  Brown,  who  claimed  that  while  riding  a  bicycle 
along  Broadway,  the  front  wheel  fell  in  the  cable  slot,  becoming 
wedged  therein,  and  throwing  him  over  the  handlebars,  causing 
severe  injuries.  The  action  was  brought  as  for  a  nuisance,  the 
evidence  being  that  the  usual  width  of  the  cable  slot  was  from 
5^  in.  to  54  in.,  hut  at  this  point,  owing  to  the  fact  that  several 
lines  crossed  here,  the  slot,  as  it  had  been  originally  constructed, 
was  from  i^^  ins.  to  2  ins.  in  width,  and  that  it  continued  for  that 
width  for  a  very  short  distance.  Upon  these  facts  it  was  con- 
tended that  the  construction  of  the  slot  was  an  unnecessary  defect. 
The  defendant  tried  the  case  on  the  theory  that  it  maintained  the 
slot  under  a  special  authorization  or  license  from  the  municipality, 
and  rested  its  case  after  proving  the  special  franchise.  A  motion 
to  non-suit  was  denied,  and  the  Appellate  Division  affirmed  the 
decision  by  a  divided  court,  holding  that  not  only  must  the  de- 
fendant prove  the  authority,  but  also  that  the  excavation  which 
it  claims  it  was  authorized  to  make  was  properly  made  in  pur- 
suance of  the  authority:  that  if  it  appears  that  the  opening  was 
made  in  such  a  way  as  to  create  a  nuisance  the  defendant  is  not 
protected  by  the  grant  of  the  authority  to  interfere  with  the  high- 
way, and  that  it  is  still  liable  for  the  nuisance,  not  because  it  has 
interfered  with  the  highway  without  authority,  but  because  it  has 
exceeded  its  legal  right  to  construct  a  slot  by  making  it  larger 
than  required,  and  in  so  doing  endangered  the  safety  of  the  pub- 
lic, and  the  jury  having  found  the  fact  that  the  defendant  exercised 
its  authority  in  a  manner  other  than  that  permitted  by  the  license, 
in  favor  of  the  plaintiff,  the  judgment  should  not  be  disturbed. 
In  a  dissenting  opinion  it  is  stated  that  no  evidence  having  been 
adduced  proving  that  the  slot  at  the  intersection  of  the  several 
lines  was  wider  than  was  necessary  for  the  proper  management 
of  the  road  at  the  location  of  these  switches  and  no  evidence  that 
the  municipal  authorities  had  imposed  any  condition  limiting  the 
size  of  the  slot,  the  bare  proof  that  at  the  particular  point  where 
the  accident  happened  the  slot  was  wider  than  at  any  other  place 
was  not  sufficient  to  warrant  a  recovery.  The  case  is  now  in  the 
Court  of  Appeals. 

A  word  as  to  rules.  If  you  have  rules  for  the  operation  of  your 
road,  let  them  be  good  ones,  and  see  that  they  are  rigidly  en- 
forced. Failure  of  a  master  to  adopt  rules  as  to  precautions  to 
be  used  by  employers  does  not  render  him  liable  for  negligence 
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of  servants,  unless  from  the  nature  of  the  business  the  master,  in 

the  exercise  of  reasonable  care,  should  have  foreseen  the  ncessity 
of  such  precautions. 

If  a  rule  is  unnecessary,  strike  it  out,  for  it  can  do  no  good,  and 
may  tend  to  establish  a  cause  of  action  where  otherwise  the  case 
would  fall.  For  instance,  a  rule  prohibiting  passengers  from  rid- 
ing on  any  particular  part  of  the  car  should  be  enforced  in  each 
instance,  because  an  invitation  to  ride  in  that  position  may  be 
implied  if  your  servant  fails  to  enforce  that  rule.  So,  if  passengers 
are  continually  permitted  to  ride  on  the  step  or  runningboard 
without  notification  from  the  conductor  to  step  up  in  the  car, 
while  the  Court  of  Appeals  has  held  that  a  person  taking  such  a 
position  assumes  any  risk  incident  thereto,  which,  in  the  event 
of  injury,  will  amount  to  carelessness  contributing  to  such  injury, 
yet  if  the  company  has  issued  an  order  to  its  employees  to  com- 
pel passengers  to  get  into  the  cars  and  it  is  not  enforced,  such 
rule  may  be  introduced  in  evidence  for  the  consideration  of  the 
jury  in  arriving  at  a  verdict  in  support  of  plaintiff's  proof  of  ab- 
sence from  contributory  negligence.  Such  a  rule  does  the  road 
no  good,  and  the  failure  to  enforce  it  only  assists  the  jury  in  find- 
ing against  the  company,  and  it  is  quite  soothing  to  the  conscience 
of  the  juror  sentimentally  inclined,  who  believes  that  there  should 
be  no  recovery,  but  so  like  human  nature  when  dealing  with  the 
unfortunate  he  will  grasp  at  this  opportunity  presented  by  the 
defendant  and  give  the  plaintiff  a  little  something.  Why  lay  down 
a  rule  as  the  standard  of  care  or  negligence  and  thus  aid  the  cause 
of  the  other  side?  From  our  point  of  view,  the  principle  upon 
which  rules  are  made  is  to  avoid  the  charge  that  the  railway  is 
negligent  in  not  making  proper  rules.  So,  where  the  highest 
appellate  tribunal  has  held  that  the  action  of  the  employee  called 
for  in  a  rule  is  not  necessary,  it  would  seem  that  to  indulge  in 
rule  making  in  relation  to  that  point  would  be  dangerous. 

Take  the  rule:  "When  passing  standing  cars,  cars  must  be 
slowed  to  a  speed  where  an  instant  stop  can  be  made."  This  is 
an  excellent  precautionary  measure  to  avoid  accidents,  but  in  the 
event  of  an  injury  brought  about  by  a  person  suddenly  appearing 
on  the  track  from  behind  another  car  (and  there  are  many  such 
occurrences),  the  court  will  refuse  to  dismiss  the  complaint  on 
the  ground  that  your  servant  violated  a  rule  of  care  laid  down 
by  you,  and  would  allow  the  jury  to  find  on  the  question  of  fact; 
and  it  is  reasonable  to  believe  that  this  branch  of  the  administra- 
tion of  justice  would  find,  without  much  hesitation,  that  plaintiff 
relied  upon  the  rule  that  the  car  should  be  stopped  "instantly" 
(thus  acquitting  the  plaintiff  of  the  charge  of  contributory  negli- 
gence), and  that  because  it  wasn't  stopped  plaintiff  was  hurt,  and 
the  company  pays,  in  the  face  of  the  doctrine  that  there  is  no 
cause  of  action  where  a  person  steps  out  from  behind  one  car 
immediately  in  front  of  another. 

It  seems  to  be  the  general  rule,  however  deplorable  the  prac- 
tice, that  litigants  seeking  damages  will  make  the  facts  fit  the 
case,  and  it  is  quite  unnecessary  for  the  railway  to  facilitate  their 
case. 

I  can  frankly  say  in  this  connection  that  nine  out  of  ten  cases 
which  go  to  trial  are  cases  of  non-liability  on  the  part  of  the  rail- 
way, but,  nevertheless,  few  are  dismissed,  owing  to  the  good  care 
and'  guidance  of  such  combinations  heretofore  referred  to. 
Plaintiffs  and  their  witnesses  have  come  to  believe  that  either  it 
is  no  crime  to  commit  perjury  against  a  wealthy  corporation,  or 
that  in  the  rush  of  business  the  offense  will  be  forgotten,  or  that 
our  criminal  procedure  in  cases  of  perjury  or  subordination  of 
perjury  is  such  as  practically  to  afford  immunity  against  con- 
viction. 

As  an  instance  of  what  chances  these  persons  will  take,  on  Aug. 
2,  1892,  an  action  was  commenced  against  the  Metropolitan  Street 
Railway  Company  by  John  Tamplin,  and  it  appeared  upon  the 
calendar  for  trial  about  March  7,  1901.  The  plaintiff's  attorney 
opened  negotiations  for  a  settlement  on  the  eve  of  the  trial  and 
a  settlement  of  the  claim  was  arranged.  At  first  the  suggestion 
was  made  that  judgment  be  allowed  for  the  agreed  amount.  His 
proposition  being  refused,  in  a  day  or  two  this  jurist  attended 
at  the  office,  and  a  general  release  purporting  to  be  signed  by  his 
client  and  acknowledged  by  him  before  a  notary  public  was  de- 
livered to  us  in  exchange  for  a  check  made  payable  to  John 
Tamplin,  which  in  due  time  was  returned  from  the  bank  properly 
endorsed.  The  peculiarity  of  the  signatures  led  to  an  investiga- 
tion, which  resulted  in  the  discovery  that  the  injured  man  had 
died  of  consumption  in  or  about  1895.  Here  they  knew  plaintiff 
to  be  dead,  committed,  or  obtained  some  one  to  commit,  forgery, 
both  on  the  release  and  the  check.  The  notary,  who  is  associated 
with  the  attorney,  must  have  violated  his  oath,  someone  obtained 
money  under  false  pretenses  and  somebody  misappropriated  trust 
funds.  It  can  not  be  claimed  that  the  release  was  executed  prior 
to  plaintiff's  demise,  for  the  paper  on  which  it  is  printed  v/as 
manufactured  in  1900, 


This  would  seem  to  be  about  the  limit,  but  here  is  another:  An 

action  was  brought  on  Jan.  23,  1901,  which  was  one  day  before 
the  expiration  of  the  statute  of  limitations  to  recover  for  injuries 
sustained,  as  alleged  in  the  complaint,  at  Broadway  and  Twelfth 
Street,  on  Jan.  24,  1897.  On  opening  of  the  trial  in  February, 
1901,  plaintiff's  counsel  moved  to  amend  the  complaint  by  chang- 
ing the  date  of  the  accident.  Of  course  this  was  a  clerical  error; 
it  couldn't  be  that  this  attorney  had  any  motive  in  intentionally 
describing  the  accident  erroneously.  However,  the  motion  was 
granted;  the  plaintiff  testified  to  having  stopped,  looked  and 
listened,  and  it  being  safe  proceeded  to  cross,  when  the  jugger- 
naut, all  teeth  and  no  fender,  swooped  down  from  a  clear  sky  and 
rendered  him  permanently  "sick,  sore,  lame  and  disabled."  We 
had  no  report  of  the  occurrence,  but  learned,  after  much  inquiry, 
that  on  the  night  of  the  accident  the  plaintiff  was  seen  to  fall  on 
the  sidewalk  while  in  a  state  of  intoxication  on  Third  Avenue, 
which  is  two  city  blocks  east  of  Broadway,  causing  such  injuries 
as  were  set  forth  in  the  complaint.  He  was  removed  from  that 
spot  to  a  hospital  in  an  ambulance.  The  police  officer  and  am- 
bulance surgeon  proved  our  case.  In  this  case  we  learned  of  the 
facts  through  the  merest  chance,  there  being  no  blotter  report  at 
the  precinct  station  embracing  the  territory  about  Broadway  and 
Twelfth  Street,  because  of  the  erroneous  allegations  in  the  com- 
plaint. 

In  conclusion,  the  honest  claim  is  not  to  be  feared,  for  all  roads 
expect  to  pay  a  percentage  of  their  earnings  for  accidents,  but 
the  dishonest  claimant  who  falls  into  the  hands  of  cunning  and 
unscrupulous  attorneys  is  to  be  dreaded,  and  the  aim  of  all  should 
be  to  successfully  meet  such  rascality.  To  that  end  we  should 
fortify  from  within  with  faithful  and  courteous  servants,  and  try 
again  when  apparently  unsuccessful  in  efforts  to  please  the 
public,  for  it  contains  the  jurors  who  sit  in  judgment.  For  the 
same  reason  we  should  enlighten  the  general  public,  from  time  to 
time,  in  the  methods  of  those  practicing  dishonesty,  and  never 
expect  more  than  an  even  chance,  for  justice,  though  blindfolded, 
is  aware  that  you  have  been  given  perpetual  succession,  but  that 
you  do  not  prossess  a  soul. 

 *^  

Report  on  Rules 


Below  will  be  found  the  report  of  the  committee  on  a  standard 
code  of  rules  for  the  government  of  conductors  and  motormen, 
submitted  at  the  annual  meeting  of  the  Street  Railway  Associa- 
tion of  the  State  of  New  York,  at  Rochester,  Sept.  10  and  11,  1901. 
The  committee  consisited  of  E.  G.  Connette,  of  Syracuse;  Oren 
Root,  Jr.,  of  New  York;  J.  C.  Brackenridge,  of  Brooklyn;  Edgar 
S.  Fassett,  of  Albany,  and  J.  P.  E.  Clark,  of  Binghamton.  In 
explanation  of  the  report  the  committee  says:  "The  following 
code  of  rules  for  the  government  of  conductors  and  motormen 
of  the  street  railways  of  the  State  of  New  York  is  respectfully 
submitted  for  your  consideration.  Your  committee  has  endeav- 
ored to  embrace  in  these  rules  all  of  the  principal  and  necessary 
requirements  for  the  proper  and  safe  operation  of  street  railways, 
and  so  that  they  will  be  applicable  to  all  roads  in  the  State  irre- 
spective of  size.  These  rules  do  not  regulate  or  embody  the 
method  or  means  of  punishment  for  a  violation  or  for  breach  of 
discipline  of  any  character,  as  local  conditions,  record  of  service 
and  nature  of  the  misdeed  should  govern  in  each  instance.  Your 
committee  recommends  that  when  a  standard  code  of  rules  is 
adopted  by  the  association,  that  they  should  not  be  changed  or 
altered  by  any  of  the  street  railways  that  are  members  of  the  asso- 
ciation without  authority  and  approval  of  the  association.  If  local 
conditions  should  require  any  additions,  they  should  be  placed 
under  the  proper  heads,  using  the  same  rule  which  relates  to  that 
particular  subject  and  affix  a  letter  of  the  alphabet  to  the  number. 
For  instance,  if  an  addition  is  necessary  to  rule  No.  50,  it  should 
be  added  as  rule  No.  50-A,  all  additions  to  be  reported  to  the  sec- 
retary of  the  association." 

GENERAL  RULES 

1.  Knowledge  of  Rules. — Conductors  and  motormen  are  required 
to  be  familiar  with  the  rules,  and  with  every  special  order  issued. 
The  bulletin  board  must  be  examined  daily  for  special  orders. 
Entrance  into  the  service  of  the  company  implies  acceptance  of 
its  rules  and  regulations,  and  ignorance  of  rules  will  not  be  ac- 
cepted as  an  excuse  for  neglect  or  remission  of  duty.  If  in  doubt 
as  to  the  exact  meaning  of  any  rule  or  special  order,  application 
must  be  made  to  the  proper  authority  for  information. 

2.  Record. — The  length  of  an  employee's  service  with  this  com- 
pany depends  upon  his  record.  (This  record  is  made  by  each  man 
for  himself,  and  whether  it  is  good  or  bad  depends  entirely  upon 
himself.)  In  every  case  where  an  employee  is  under  consider- 
ation, either  for  advancement  or  for  discipline,  his  record  is  taken 
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into  account.    Employees  who  show  an  interest  in  the  welfare 

of  the  company  by  obedience  to  its  rules  and  by  careful  and  com- 
petent handling  of  its  cars  and  property  are  considered  desirable 
men  to  retain  in  the  service.  Employees  who  show  a  lack  of  in- 
terest, by  disobedience  of  and  inattention  to  the  rules,  or  by  reck- 
lessness and  incompetency,  are  considered  undesirable. 

All  employees  will  be  considered  as  in  line  for  promotion,  pro- 
vided their  abilities  and  records  show  them  eligible. 

3.  Conductor  in  Charge  of  Car. — The  conductor  is  in  charge  of 
car,  and  the  motorman  is  subject  to  his  orders  when  they  do 
not  conflict  with  the  rules  or  with  special  orders. 

4.  Report  for  Duty. — Regular  conductors  and  motormen  must 
report  for  duty  ten  minutes  before  leaving  time  for  their  first  trip, 
or,  if  for  any  good  reason  unable  to  so  report,  must  give  notice 
ten  minutes  before  such  leaving  time. 

Extra  men  must  report  at  such  time  as  ordered,  or  must  give 
notice  ten  minutes  before  such  time.  They  must  not  absent  them- 
selves after  answering  roll  call  without  permission. 

5.  Personal  Appearances. — Motormen  and  conductors  must  re- 
port for  duty  clothed  in  full  regulation  uniform,  and  must  be  clean 
and  neat  in  appearance. 

6.  Politeness. — Treat  all  passengers  with  politeness;  avoid  diffi- 
culty, and  exercise  patience,  forbearance  and  self-control  under 
all  conditions.  Do  not  use  uncivil,  indecent  or  profane  language 
even  under  the  greatest  provocation. 

7.  Habits  and  Personal  Conduct. — Drinking  intoxicating  bever- 
ages of  any  kind,  or  entering  any  place  where  the  same  is  sold 
as  a  beverage;  carrying  of  any  intoxicating  drink  about  the  person 
or  the  bringing  of  same  on  to  the  premises  of  the  company;  or 
smoking  tobacco  during  hotirs  of  duty,  or,  the  constant  frequenting 
of  drinking  places  or  entering  such  places  wearing  uniform,  or 
the  indulgence  to  excess  in  intoxicating  liquors,  when  off  duty,  is 
positively  prohibited. 

Smoking  is  not  permitted  on  any  part  of  the  company's  prem- 
ises, except  in  the  rooms  set  apart  for  use  of  motormen  and  con- 
ductors. 

All  forms  of  gambling,  including  bets  and  raffles,  are  forbidden 
upon  the  premises  of  the  company. 

8.  Correct  Time. — Conductors  and  motormen  will  keep  their 
watches  set  to  Eastern  Standard  time. 

9.  Run  on  Time. — Cars  must  never  be  run  ahead  of  schedule 
time,  but  must  pass  time  points,  and  leave  terminals,  promptly  on 
time  unless  unavoidably  delayed. 

10'.  Report  Reckless  Running. — Reckless  running  or  handling  of 
car  by  motorman  must  be  promptly  reported  by  conductor  to 
foreman  or  inspector. 

11.  Railroad  Crossings. — Cars  must  be  brought  to  a  full  stop,  at 
a  safe  distance,  at  all  steam  railroad  crossings  at  grade,  and  motor- 
men  must  not  proceed  until  conductor  has  gone  ahead  to  the 
center  of  crossing,  looked  both  ways,  and  given  the  "Come-ahead" 
signal;  but  before  starting  the  motorman  will  look  back  to  see 
that  no  passengers  are  getting  on  or  off;  and  in  no  case  proceed 
even  after  conductor's  signal  until  you  also  have  examined  the 
crossing. 

When  there  is  more  than  one  track,  the  conductor  must  be  in 
advance  of  the  car  until  the  last  track  is  reached. 

12.  Current  Off  or  Blockades. — In  the  event  of  current  being  oflf 
the  line,  or  blockade  of  cars  from  any  cause,  the  car  will  not  be 
started  until  the  one  ahead  has  gone  at  least  300  ft.  The  starting 
of  a  number  of  cars  at  the  same  time  at  one  point  on  the  line  is 
injurious,  hence  the  necessity  of  a  careful  observance  of  this  order. 

13.  Passenger  Cars. — Cars  must  not  pass  on  curves.  Meeting 
points  on  cross  streets  are  strictly  forbidden. 

Never  run  against  a  switch  point  when  meeting  a  car,  but 
slacken  the  speed  of  your  car  and  allow  the  car  moving  in  the 
opposite  direction  to  pass  before  striking  switch  point.  This  rule 
refers  particularly  to  all  cross-overs  and  curves  having  switch 
points  facing  opposite  to  that  in  which  your  car  is  going. 

14.  Returning  Property  of  Company. — Employees,  when  leaving 
the  service  of  the  company,  must  sign  receipt  for  their  final  pay 
and  return  to  the  company  all  the  company's  property  with  which 
they  have  been  entrusted. 

15.  Discharged  Employees. — Any  employee  discharged  from  the 
company's  service  will  not  be  re-employed  in  any  other  depart- 
ment without  the  consent  of  the  head  of  the  department  from 
which  he  was  dicharged. 

16.  — Hearing  hy  Superintendent. — A  hearing  by  the  superintendent 
awaits  every  employee  who  has  any  grievance  to  make,  and  re- 
ports or  suggestions  for  the  betterment  of  the  service  will  always 
receive  consideration. 

RULES  FOR  CONDUCTORS 

17.  Conductor  on  Rear  Platform. — When  not  collecting  fares, 
conductors  must  remain  on  the  rear  platform  to  keep  a  vigilant 


lookout  for  passengers  on  both  sides  of  the  street.  They  must 
also  keep  careful  watch  of  passengers  in  car  to  note  requests  to 
stop  for  those  desiring  to  leave  car,  and  must  be  careful  to  re- 
member requests  of  passengers  to  stop  at  points  ahead,  stopping 
car  and  notifying  such  passengers  when  the  point  is  reached. 

When  car  is  standing  conductor  must  be  on  rear  platform  as 
much  as  possible  to  give  information  to  passengers. 

When  stops  are  made  at  principal  streets,  places  of  amusement, 
churches,  or  at  any  point  where  a  considerable  number  of  pas- 
sengers enter  or  leave  the  car,  conductors  must  be  on  rear  plat- 
form until  such  point  is  passed. 

18.  Care  of  Cars. — Conductors  must  report  to  foreman  or  in- 
spector any  cars  not  in  first-class  condition  for  service.  Running 
gear  must  be  in  good  order,  doors  roll  easily,  windows,  lamps, 
floors,  etc.,  be  clean.  Conductors  must  keep  papers  and  rubbish 
picked  up,  lights  burning  after  dark,  cars  properly  ventilated  and 
curtains  or  blinds  raised  or  lowered  to  give  proper  shade  from 
sun.  At  the  end  of  route,  where  necessary,  they  must  change 
gates,  assist  motormen  in  changing  signs,  turn  seats  on  open  cars, 
etc.  In  general,  they  must  see  that  cars  are  in  good  order,  neat 
and  clean.  In  cold  weather  front  doors  and  windows  must  be 
kept  closed,  and  rear  doors  as  much  as  possible. 

19.  Reporting  Defects.— ConAncior  will  report  to  foreman  or  in- 
spector any  defect  in  car,  track  or  wire  which  needs  immediate 
attention,  and  make  written  report  of  same  to  superintendent  at 
end  of  run. 

20.  Removing  Trolley. — Conductors  will  not  remove  trolley  from 
wire  at  end  of  run  or  elsewhere,  at  night,  until  passengers  have 
alighted  from  car. 

21.  — Armouncements. — Conductors  will  announce  the  names  of 
streets,  public  places  and  transfer  points  when  approaching  the 
same. 

22.  Route  Signs. — Conductors  must  see  that  route  signs  are 
properly  displayed  on  each  half-trip. 

23.  Carrying  Packages. — Passengers  must  not  be  allowed  to 
bring  bulky  packages  aboard  cars. 

Conductors  must  not,  in  any  way,  assume  responsibility  for  any 
package  which  a  passenger  may  bring  on  to  a  car. 

24.  Watching  the  Trolley. — Conductors  must  be  on  the  rear  end 
of  their  cars  when  passing  over  switches,  crossings  or  going 
around  curves,  with  hand  upon  the  trolley  rope.  Should  the  trol- 
ley leave  the  wire,  the  conductor  must  at  once  pull  down  the  trolley 
and  signal  the  motorman  to  stop.  After  the  car  has  stopped,  re- 
place the  trolley  on  the  wire,  ring  two  bells  for  the  motorman  to 
start,  first  looking  carefully  around  and  through  the  car  to  see 
if  any  persons  are  leaving  or  boarding  same.  They  must  see 
that  passengers  keep  their  hands  off  of  trolley  cord. 

25.  Keeping  Gates  Closed. — Front  and  rear  gates  on  closed  cars 
on  the  side  between  the  tracks  must  always  be  kept  closed  and 
securely  fastened  when  running  on  the  road.  On  open  cars  the 
chains  and  rods  must  be  kept  fastened  on  the  side  between  the 
tracks.  When  gates  or  chains  or  their  fastenings  are  broken  or 
out  of  order,  conductor  must  report  it  to  foreman  or  inspector. 

26.  Feet  Off  Seat. — Do  not  permit  passengers  to  put  their  feet 
on  the  seats. 

27.  Leaving  Car. — Never  leave  your  car  to  make  returns  at  the 
office  or  for  other  purposes  without  notifying  the  motorman,  to 
insure  safety  of  passengers  and  care  of  car. 

28.  Housing  Cars. — When  car  is  run  in  the  house  in  the  day  or 
night,  always  shut  ofif  lights,  remove  trolley  from  the  wire  and  turn 
up  seats  of  closed  cars  before  leaving  car. 

29.  Grades. — When  on  down  grade  you  must  be  ready  to  apply 
brake  in  case  of  accident. 

30.  Moving  Forward. — On  closed  cars,  when  standing  pas- 
sengers crowd  the  rear  door,  you  will  request  them  to  please  step 
forward  in  car. 

31.  Seating  Passengers. — Standing  passengers  should  be  directed 
to  vacant  seats  if  any. 

32.  Assisting  Passengers. — Elderly  and  feeble  persons  and 
women  with  children  should  be  given  assistance  getting  on  and 
off  car  when  possible. 

RULES  FOR  MOTORMEN 

33.  Stopping  for  Passengers. — Motormen  must  keep  a  careful 
lookout  on  both  sides  of  the  street  and  bring  the  car  to  a  full  stop 
for  every  person  who  signals,  except  that  when  a  car  has  con- 
siderable headway,  is  overcrowded,  and  another  car  with  more 
room,  follows  within  the  same  block  (or  200  ft.),  the  motorman 
may  request  passengers  to  take  the  following  car. 

Cars  will  stop  on  signal  at  corners  only,  on  further  crossing;  at 
car  stations;  transfer  points,  and  in  front  of  places  of  amusement 
and  churches,  and  at  points  provided  in  special  orders. 

Do  not  stop  car  so  as  to  block  cross  streets  or  crosswalks. 

34.  Churches  and  Hospitals. — When  passing  a  church  during  the 
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hours  of  service,  and  at  all  times  when  passing  a  hospital,  do  not 
use  the  current  or  ring  the  gong  when  it  can  be  avoided. 

35.  Reversing  Car. — Never  use  the  reversing  lever  to  stop  car 
except  to  avoid  a  collision  or  running  over  a  person  or  animal, 
or  when  the  brake  rigging  is  disabled. 

Do  not  reverse  the  power  when  brake  is  set,  but  first  release 
the  brake  (if  it  is  set)  and  reverse  the  power  simultaneously  and 
when  the  reverse  lever  is  thrown  to  position  apply  the  current  one 
point  at  a  time,  otherwise  the  fuse  will  melt  or  the  breaker  will 
release.    Sand  should  be  used  when  making  an  emergency  stop. 

36.  Leaving  Car. — Motormen  must  never  leave  platform  of  car 
without  taking  controller  handle  with  them,  throwing  off  the  over- 
head switch  and  applying  brakes.  They  must  be  careful  to  see  that 
the  hands  point  to  the  "off"  mark  before  taking  ofif  controller 
handle. 

37.  Economical  Use  of  Current.— In  order  to  effect  an  economical 
use  of  the  electric  current,  it  is  necessary  that  the  continuous 
movements  of  starting  and  changing  speed  should  be  made  grad- 
ually. An  economical  start  does  not  jerk  a  car,  and  is  thus  im- 
portant from  a  good-service  standpoint. 

38.  Saving  Powfr. — When  starting  car  let  it  run  until  the  maxi- 
mum speed  of  each  notch  has  been  attained  before  moving  handle 
to  the  next  notch. 

Do  not  apply  brakes  when  the  current  is  on. 

Do  not  apply  current  when  brakes  are  applied. 

Do  not  stop  on  curves  except  where  there  is  a  foot  walk,  and 
only  then  when  the  street  is  muddy. 

Do  not  allow  the  current  to  remain  on  when  car  is  going  down 
grade.  Endeavor  to  run  car  with  the  least  amount  of  current, 
allowing  the  car  to  roll  without  the  use  of  the  current  when  it 
can  be  done  and  maintain  schedule  time. 

Motormen  can  save  a  great  amount  of  power  by  using  some 
judgment  and  discretion  in  approaching  stopping  places  and 
switches  by  shutting  off  the  power  so  as  to  allow  the  car  to  roll 
to  the  stopping  place  or  switch  without  a  too  vigorous  use  of  the 
brake. 

39.  Throwing  Overhead  Switch. — An  overhead  switch  must  never 
be  thrown  unless  power  handle  is  turned  entirely  ofif,  and  must  be 
thrown  by  hand  only! 

40.  Removing  Handles. — Motormen  must  never  leave  platform, 
even  for  an  instant,  without  throwing  ofif  the  overhead  switch  and 
taking  ofif  both  handles. 

When  any  unusual  delay  occurs,  overhead  switch  must  be 
thrown  ofif. 

41.  Power  Off  Line.— When  the  power  leaves  the  line,  the  con- 
troller must  be  shut  off  and  the  overhead  switch  thrown,  the  light 
switch  turned  on  and  the  car  started  only  when  the  lamps  burn 
brightly. 

42.  Release  Brakes  Before  Stop. — When  brakes  are  set  to  make  a 
stop  they  should  always  be  released,  or  nearly  so,  just  before  the 
car  comes  to  a  standstill. 

43.  Water  on  Track. — When  there  is  water  on  the  track  run  the 
car  very  slowly,  as  there  is  danger  of  burning  out  the  motors. 

44.  Sanded  Rails. — Never  run  on  freshly  sanded  rails  with 
brakes  full  on,  except  to  prevent  an  accident,  as  the  wheels  are 
liable  to  be  flattened  when  this  is  done.  On  cars  provided  with 
sand-boxes,  in  case  of  slippery  rail,  always  sand  the  track  for  a 
short  distance  before  applying  the  brakes. 

45.  "Spinning"  of  Wheels. — During  snow  storms  much  damage 
is  done  by  "spinning"  of  the  wheels  with  no  forward  or  backward 
movement  of  the  car.  When  the  car  is  "stalled"  trainmen  will 
clean  the  rail  before  or  behind  the  wheels,  and  thus  avoid  this 
damage. 

46.  Don't  Slide  Wheels. — On  a  slick  rail  motormen  must  not 
allow  wheels  to  slide;  as  soon  as  the  wheels  commence  to  slide 
the  brake  must  be  released  and  reset. 

47.  Don't  Oil  Car. — Motormen  must  not  oil  or  grease  any  part 
of  a  car. 

SIGNALS  AND  THEIR  APPLICATION 
The  following  code  of  bell  signals  will  be  used  in  the  operation 
of  cars: 

48.  Bell  Signals. — From  conductor  to  motorman. 

1  Bell — "Stop  at  next  crossing  or  station." 

2  Bells — "Go  ahead." 

3  Bells — "Stop  immediately." 

3  Bells,  given  when  car  is  standing,  "Back  car  slowly." 
From  motorman  to  conductor. 

1  Bell — "Come  ahead." 

2  Bells— "Watch  the  trolley." 

3  Bells — "Throw  cut-out  switch  on  rear  end  of  car." 

4  Bells— "Set  brake." 

5  Bells — Warning — "Pull  trolley  down  to  roof." 

All  of  the  above  signals  are  to  be  given  on  the  conductor's 
signal  bell. 


When  the  car  is  standing  and  motorman  desires  to  back,  for 
any  reason,  he  will  give  the  conductor  three  bells,  but  must  not 
move  the  car  until  the  conductor  has  answered  with  three  bells 
to  signify — "All  is  clear  behind." 

Whenever  a  car  in  service  is  stopped  the  motorman  will,  as  soon 
as  he  is  ready  to  go  forward,  give  two  taps  of  the  gong;  after 
which,  if  the  conductor  is  ready  to  proceed,  he  will  give  the  reg- 
ular "go  ahead"  signal — two  bells. 

The  motorman  will  answer  the  signal  to  stop  from  conductor 
by  one  loud  tap  of  gong;  also  two  loud  taps  of  gong  after  receiv- 
ing the  signal  to  go  ahead. 

49.  Lamp  and  Flag  Signals. — A  lamp  swung  across  the  track  is 
a  signal  to  stop. 

A  lamp  raised  and  lowered  vertically  is  a  signal  to  go  ahead. 

A  lamp  swung  vertically  in  a  circle  across  the  track,  when  car 
is  standing,  is  a  signal  to  back  up. 

A  flag  or  the  hand  moved  in  any  of  the  directions  given  above 
will  indicate  the  same  signal  as  given  by  lamp. 

50.  Danger  Signals. — Red  lights  or  flags  indicate  danger,  and 
when  they  are  placed  alongside  the  track  cars  must  be  run  slowly 
and  with  caution.  When  placed  on  the  track,  cars  must  come  to 
a  full  stop  until  such  signal  is  removed. 

51.  Signal  Before  Passing  Obstructions  Near  Track. — Before 
passing  any  vehicle  or  obstruction  close  to  the  track,  where  pas- 
sengers or  conductor  are  liable  to  be  injured  while  standing  on 
the  step  of  an  open  car,  motorman  must  give  two  taps  of  bell  as 
warning. 

52.  Starting. — Motorman  must  never  move  car  (whether 
stopped  on  signal  or  for  any  other  reason)  without  signal  from 
conductor,  and  then  only  when  assured  that  no  one  is  getting  on 
or  ofif  front  platform. 

Conductors  must  never  give  signal  to  start  unless  they  can  see 
rear  steps,  and  know  that  passengers  leaving  car  are  clear  of  same, 
and  that  passengers  boarding  car  have  both  feet  on  rear  platform. 
They  must  be  careful  not  to  give  start  signal  when  passengers 
approaching  are  close  to  car  and  about  to  board  it. 

Conductors  must  never  give  signal  to  back  a  car  unless  he  is  on 
rear  platform  and  knows  track  is  clear  behind  the  car. 

53.  Passengers  Ring  Bell. — Passengers  have  a  right  to  ring  the 
bell  to  stop  a  car,  and  conductors  should  bear  this  in  mind.  They 
must,  however,  try  in  a  polite  way  to  discourage  passengers  from 
doing  so. 

PRECAUTIONARY  RULES— ACCIDENTS 

54.  Safety.- — The  safety  of  passengers  is  the  first  consideration. 
All  employees  are  required  to  exercise  constant  care  to  prevent 
injury  to  persons  or  property,  and  in  all  cases  of  doubt  take  the 
safe  side. 

55.  Persons  Between  Cars. — In  case  there  are  persons  between 
tracks,  cars  moving  in  opposite  direction  must  not  pass.  One 
car  must  stop  until  such  persons  have  crossed  the  tracks. 

56.  Fire  Patrols. — When  any  fire  department  vehicle  or  com- 
pany patrol  is  observed  approaching  in  any  direction,  cars  must  be 
stopped  until  such  vehicle  has  passed. 

57.  Ambulances.— Amhu\dince.s  must  be  allowed  right  of  way, 
and  when  approaching  or  passing,  cars  must  be  kept  under  com- 
plete control  to  avoid  collision. 

58.  Warning  to  Passengers.- — Conductors  and  motormen  must, 
in  a  polite  way,  endeavor  to  keep  people  from  jumping  on  and  off 
cars  while  in  motion.  If  they  attempt  to  get  on  or  off  the  car 
while  it  is  in  motion,  call  out  to  them:  "Please  wait  until  the  car 
stops."  When  passengers  are  alighting  from  your  car  and  you 
see  a  car  approaching  in  an  opposite  direction,  notify  them  politely 
to  look  out  for  car  on  other  track.  In  approaching  curves  they 
must  always  give  the  warning  to  standing  passengers,  "Hold  fast." 

59.  Standing  on  Steps. — Do  not  permit  anyone  to  stand  on  the 
steps  when  there  is  room  inside  the  car  or  on  the  platform,  and 
never,  under  any  circumstances,  permit  a  woman  or  child  to  ride 
on  the  steps.  They  should  be  fully  inside  of  the  car  before  the 
signal  is  given  to  start. 

60.  Exercise  Care.- — Motormen  are  cautioned  to  exercise  great 
care  when  a  vehicle  is  passing  alongside  of  track  ahead  of  car. 
Ring  the  gong  vigorously  to  attract  the  attention  of  the  person 
driving,  as  a  warning  not  to  pull  in  ahead  of  car;  and  run  guardedly 
until  vehicle  is  passed  in  safety. 

61.  Drivers  of  Vehicles  in  Danger. — Whenever  persons  or  vehicles 
ahead  of  the  car  are  in  a  dangerous  position,  do  not  rely  upon 
them  to  get  out  safely,  but  get  the  car  under  full  control  or  stop 
at  once. 

62.  — Passing  Cars. — When  passing  standing  cars  gong  must  be 
rung  and  car  slowed  to  a  speed  where  an  instant  stop  can  be  made. 

63.  Handling  Car  with  Care. — Motormen  must  avoid  starting  or 
stopping  car  with  a  jerk;  slacken  speed  on  entering  and  going 
around  curves  so  that  passengers  standing  on  rear  platform  will 
not  lose  their  foothold. 
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64.  Steps  Clear  of  Persons. — Conductors  must  see  that  the  steps 
or  running  board  are  clear  before  giving  the  "Go  ahead"  signal. 

65.  Care  at  Crossings. — When  cars  stop  at  railroad  crossing  and 
conductor  has  gone  ahead  to  flag  the  car  across,  motorman  must 
not  start  car  until  he  knows  that  the  step  and  running  board  are 
clear  of  passengers  getting  on  or  off. 

66.  Drop  Fender  First. — When  it  becomes  apparent  that  there 
is  liable  to  be  an  accident,  such  as  a  collision  with  a  vehicle  or 
person;  or  when  in  the  judgment  of  the  motorman  an  accident 
can  not  be  avoided,  always  drop  the  fender  before  reversing 
power,  or  making  any  effort  to  stop  the  car. 

67.  Render  Assistance. — In  case  of  accident,  however  slight,  to 
•persons  or  property,  in  connection  with  or  near  any  car,  the 
motorman  and  conductor  in  charge  of  the  same  will  render  all 
assistance  necessary  and  practicable,  and  make  the  best  of  the 
situation.  In  no  case  will  they  go  away  leaving  injured  persons 
without  first  having  seen  that  they  are  cared  for. 

68.  Medical  Attendance. — Motormen  or  conductors  will  not  au- 
thorize medical  attendance,  except  for  the  first  visit  in  severe  cases 
of  personal  injury;  nor  will  they  visit  injured  persons  at  any  time 
afterward,  unless  specially  instructed  so  to  do  by  an  officer  of  the 
company. 

69.  Fatal  Accidents. — In  the  event  of  a  fatal  accident,  it  will  not 
be  necessary  to  blockade  the  line  awaiting  the  arrival  of  the 
coroner  or  any  other  ofTicial.  If  any  accident  occurs  where  it  is 
impossible  to  carry  the  body  to  a  place  of  shelter  and  security, 
motorman  and  conductor  will  put  the  body  on  the  car  and  carry 
it  to  some  suitable  place. 

70.  Reports  to  Be  Full  and  Complete. — .\  full  and  complete  report 
of  every  accident,  no  matter  how  trivial  apparently,  and  whether 
on  or  near  the  car,  will  be  made  by  the  conductor,  as  accidents, 
which  the  conductor  may  not  consider  worth  reporting,  are  often 
the  most  serious,  troublesome  and  expensive. 

In  all  cases  full  data  must  be  obtained  and  stated  in  the  report 
as  follows: 

The  date,  exact  time,  exact  place,  run  and  car  number  and  the 
direction  in  which  the  car  was  moving,  the  nature  of  the  accident 
or  collision  and  the  cause  of  its  occurrence. 

The  full  name  and  address  of  the  party  injured  or  whose  vehicle 
was  in  collision  (giving  the  name  of  both  the  driver  and  the  owner 
of  the  vehicle). 

Ascertain  the  extent  of  injuries  or  damages,  if  any,  before  leav- 
ing the  spot. 

In  case  there  has  been  an  accident  on  the  car  and  the  con- 
ductors change  ahead,  the  conductor  taking  the  car  on  which  the 
accident  happened  must  secure  the  name  of  witnesses  as  above. 

In  case  a  person  is  struck  by  a  car  after  passing  around  the 
rear  of  a  standing  car,  the  numbers  of  both  cars  must  be  obfainecl. 

If  accident  is  caused  by  any  defect  or  damaged  condition  of  car, 
conductor  must  report  same. 

.'Vccidents  to  employees  will  be  reported  the  same  as  accidents 
to  passengers. 

The  conductor  will  obtain  the  name  and  residence  in  full  of  all 
witnesses  on  or  near  the  car. 

The  motorman  will  assist  the  conductor  in  securing  the  names 
of  witnesses  whenever  practicable,  and  he  will  be  held  jointly  re- 
sponsible for  the  observance  of  this  rule. 

Any  trouble  or  disturbance  of  a  boisterous  or  quarrelsome  char- 
acter which  occurs  on  a  car  or  the  ejectment  of  a  person  from  a 
car  will  be  reported  as  an  accident. 

71.  Report  Accidents  to  Inspectors. — Conductors  and  motormen 
will  make  a  verbal  report  to  the  first  inspector  or  official  of  the 
company  they  meet  of  any  accident,  blockade  or  mishap  of  any 
kind. 

72.  Give  Information  to  Proper  Persons. — No  employee  shall, 
imder  any  circumstances,  give  any  information  whatever  concern- 
ing any  accident,  delay,  blockade  or  mishap  of  any  kind  to  any 
person  except  to  a  properly  authorized  representative  of  the  com- 
pany. 

7,3.  Telephone  Information. — In  case  of  a  serious  blockade,  where 
assistance  is  required  to  get  cars  moving,  conductor  of  car  first  in 
block  must,  in  absence  of  any  inspector  or  official,  telephone  at 
once  to  nearest  depot  and  give  notice  and  particulars  of  block. 
Expense  of  Iclcplionc  message  will  be  refuTided  n[)on  application 
at  office. 

74.  Rest'iinsiln'lily  for  Diimii);rs.-~~T<.m]t\r>ycc';  will  be  held  '^trictly 
nrconntablc  for  any  daiii;ig(">  (■.•inscil  In  llirlr  nrglccl  nr  rnreless- 
iiess,  III  b\'  dis<')hedi(  n(  r  of  rules  The  (nnipnin  n"-,ri  vp-,  )b'~ 
fight  to  charge  emnloyee;  for  such  damage? 

75.  Disabled  Cars. — The  motorman  or  conductor  '^f  anv  disabled 
car.  withdrawn  from  the  track,  must  remain  with  the  -.qr  u-:tl! 
rel-eveJ  '.y  proper  authority,  or  until  car  reaches  depot. 


■  EJECTMENTS 

76.  Using  Force. — When  ejectment  is  made,  the  passenger 
should  be  conducted  to  the  steps  and  requested  to  alight,  or 
assisted  down  the  steps  to  the  ground  with  care. 

Force  should  never  be  used  in  ejecting  a  passenger  from  a  car 
unless  it  becomes  absolutely  necessary.  When  force  is  neces- 
sary, conductors  must  be  very  careful  to  use  only  such  force  as  is 
necessary  to  put  the  passenger  off  the  car,  and  should  never  strike 
a  passenger,  nor  in  any  way  use  violence. 

77.  Refuses  to  Pay  Fare. — When  a  passenger  refuses  to  pay  fare 
he  should  be  requested  to  leave  the  car  when  the  car  has  been 
stopped.  If  he  fails  to  comply  with  such  request  within  a  reason- 
able time,  he  should  then  be  put  off  the  car  with  the  care  above 
specified,  but  if  a  conductor  is  not  sure  whether  or  not  a  person 
has  paid  fare,  and  passenger  insists  that  he  has  paid,  he  must  be 
allowed  to  ride.  This  rule  also  applies  to  a  passenger  who  pre- 
sents a  defective  transfer  and  refuses  to  pay  cash  fare  when  de- 
manded.    (See  Rule  No....  regarding  transfer  tickets.) 

78.  Use  Persuasion. — When  ejecting  a  passenger,  all  means  to 
persuade  him  to  leave  the  car  without  assistance  from  the  con- 
ductor should  be  used  before  taking  hold  of  the  passenger. 

79.  Profanity  and  Fighting. — Any  person  who  uses  profane  lan- 
guage, or  who  fights  or  offers  to  fight,  on  a  car,  to  such  an  extent 
as  to  frighten  or  endanger  other  passengers,  must  be  ejected. 

80.  Intoxication. — No  person  will  be  ejected  from  a  car  for  mere 
intoxication,  unless  he  becomes  dangerous  or  offensive  to  the 
other  passengers;  then  he  must  be  ejected  with  great  care  and 
must  be  guided  until  free  from  probable  injury  from  the  car. 

81.  Dogs. — No  dogs  or  other  animals  are  allowed  on  a  car 
without  a  permit.  If  any  person  insists  on  carrying  the  same 
within  a  car,  he  should  be  requested  to  leave  the  car,  or  to  put 
the  animal  off  the  car;  if  he  refuses  so  to  do  he  will  be  ejected. 

82.  Stealimg  Rides. — Any  person  caught  stealing  a  ride  on  a  car 
will  never  be  pushed  from  car  while  car  is  in  motion.  When  a 
person  who  refuses  to  pay  fare  requests  that  he  may  be  allowed 
to  leave  car,  the  car  must  be  stopped  and  the  person  permitted  to 
alight. 

83.  Spitting.- — No  passengers  will  be  ejected  from  the  car  for 
spitting  on  the  floor.  When  a  passenger's  attention  has  been 
called  to  the  rule  prohibiting  spitting,  if  such  passenger  persists 
in  disobeying  the  rule,  the  conductor  will  call  the  nearest  police- 
man and  have  said  passenger  arrested. 

84.  Get  Witnesses. — In  case  of  ejectment,  always  get  names  of 
witnesses,  the  same  as  in  case  of  accident. 

85.  IVhere  to  Eject.- — Any  person  ejected  from  a  car  must  be  put 
off  at  a  regular  stopping  place. 

No  passenger  will  be  put  off  at  a  point  where  he  will  be  exposed 
to  danger. 

Particular  attention  must  be  paid  to  this  rule  during  bad  and 
inclement  weather,  late  at  night,  or  when  a  passenger  is  into.xi- 
cated. 

FARES  AND  TRANSFERS 

86.  Collection  of  Fare. — As  soon  as  a  passenger  is  seated,  con- 
ductor must  collect  fare.  When  more  than  one  passenger  or 
party  enters  at  a  time,  each  fare  must  be  collected  separately  and 
rung  up  on  the  register  in  the  presence  of  the  party  who  paid  it, 
before  any  more  fares  are  collected.  Several  fares  must  not  be 
collected  and  rung  up  in  a  bunch.  Conductor  must  ring  each 
fare  from  the  place  where  he  collects  it.  Thus,  a  fare  paid  inside 
of  car,  or  on  platform,  must  be  rung  up  inside  oi  car  or  from 
platform,  as  the  case  may  be. 

Do  not  collect  fare  when  approaching  any  railroad  crossing, 
curves,  switches  or  transfer  points. 

87.  Change. — When  necessary  to  give  change,  conductors  must 
first  register  fare,  and  immediately  thereafter  give  change. 

88.  Note  Total  Register. — Conductors  will,  before  taking  the  car 
from  the  car  house,  note  the  "total  register"  on  their  trip-sheet, 
and  do  the  same  when  returning  the  car  to  the  house;  also  when 
being  relieved.  At  all  changes  during  the  day  the  conductor  tak- 
ing the  car  will,  in  the  presence  of  the  conductor  leaving  the  car, 
decide  on  register  number,  mutually  agreeing  as  to  its  exactness; 
this,  in  order  that  there  may  be  no  discrepancy  in  their  reports. 
On  being  relieved,  note  the  relieving  conductor's  number  or  name 
on  the  trip  report. 

8g.  Turning  Back  Register. — Turn  the  register  back  at  the  be- 
ginning of  each  half-trip;  not  before,  so  as  to  indicate  in  which 
direction  the  car  is  going.  When  the  relief  is  at  other  than  ter- 
minal points,  collect  and  register  all  fares  as  usual,  but  do  not 
sr(  \hc  regisler  back  until  the  end  of  the  line  is  reached.  The 
'  ondurtor  who  is  relieved  will  h^xc  all  f.nrrs  rollprted  .nnd  tran<;- 
\i  r-  icsiied  before  leaving  the  car 

90  Register  Rings. — Conductors  must  be  careful  to  see  that 
r-gi:*:cr  r\r\ss  each  fare,  and  that  dial  shows  it. 

91.    Rcgi.^ter  Cut  of  Order. — In  case  the  register  (jets  cut  of  order 
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the  conductor  must  stop  using  it,  make  memorandum  of  fares  on 
back  of  trip  report,  and  report  the  fact  to  the  first  inspector  or 
starter  met  on  the  road  or  at  the  station. 

92.  Transfer  Tickets. — In  accepting  transfer  tickets  where  the 
time  limit  has  expired,  or  where  the  ticket  is  presented  on  a  date 
later  than  that  punched,  conductors  must  use  judgment  as  to  the 
action  to  take.  If  it  is  clear  to  the  conductor  that  the  person  pre- 
senting same  is  endeavoring  to  secure  transportation  where  not 
entitled  to  it,  he  should  not  be  allowed  to  ride  without  payment 
of  fare;  but  if  there  is  any  fair  reason  to  believe  that  the  error  is  on 
the  part  of  the  conductor  or  agent  who  issued  the  ticket,  or  that 
the  time  limit  has  expired  on  account  of  a  blockade,  the  passenger 
should  be  allowed  to  ride. 

93.  Transfers  in  Blockades. — In  case  any  line  is  blocked,  it  is 
the  desire  of  the  company  to  carry  passengers  to  their  destination 
on  other  lines.  Under  such  circumstances  conductors  of  parallel 
or  intersecting  lines  will  accept  transfer  tickets  accordingly,  and 
will  issue  a  transfer  on  a  transfer  if  necessary.  They  will  also 
accept  transfer  passengers  without  tickets  on  orders  from  any 
inspector  or  authorized  representative  of  the  company. 

94.  Transfer  Po-int  Meetings. — Motormen  and  conductors  will 
be  held  equally  responsible  for  leaving  a  transfer  point  when  a  car 
of  the  connecting  line  is  approaching  so  as  to  prevent  proper 
transferring  of  passengers. 




Traffic  Records  Broken  in  Cleveland 


Every  traffic  record  for  the  street  railway  lines  of  Cleveland 
and  the  interurban  lines  radiating  from  that  point  was  broken 
during  the  G.  A.  R.  convention  in  that  city,  Sept.  9  to  13.  Not  only 
were  all  records  broken,  but  it  is  safe  to  say  that  the  figures  reached 
during  that  period  will  not  be  approached  for  a  number  of  years, 
unless  under  extraordinary  circumstances.  There  were  fully  350,- 
000  strangers  in  the  city  during  the  week.  Thousands  of  the  vis- 
itors were  provided  lodgings  in  the  school  buildings  in  the  outlying 
sections  of  the  city,  so  that  they  used  the  cars  many  times  during 
the  week,  while  probably  all  of  the  strangers  utilized  the  cars  in 
visiting  the  various  points  of  interest.  Had  there  been  continued 
fine  weather,  the  traffic  would  doubtless  have  been  larger,  but  as  it 
was  the  roads  were  taxed  to  their  full  capacity.  The  arrangements 
made  by  both  of  the  city  lines  were  admirable.  The  Cleveland 
Electric  Railway  doubled  its  schedule  on  all  lines,  while  on  the 
Euclid  Avenue  (the  most  popular  because  it  leads  to  Garfield's 
Monument)  a  one-minute,  and  one  of  the  days  a  half-minute, 
schedule  was  maintained.  The  Cleveland  City  Railway  operated 
about  225  cars,  and  the  Cleveland  Electric  about  300 ;  on  one  of  the 
days  this  was  increased  to  325. 

The  arrangement  of  the  roads  in  Cle\eland,  all  of  which  center 
at  the  Public  Square,  made  it  extremely  difficult  to  keep  cars  con- 
stantly in  motion  at  the  congested  point.  Both  companies  had 
large  forces  of  inspectors  and  despatchers  constantly  in  attendance 
at  congested  points,  and  by  good  work  cars  were  kept  moving  all 
the  time.  On  Ontario  Street,  between  the  Square  and  Prospect 
Street,  cars  passed  at  the  rate  of  one  every  30  seconds.  An- 
nouncers were  stationed  at  all  the  crosswalks  in  the  business  por- 
tions of  the  city,  whose  duty  it  was  to  announce  the  routes  of  the 
cars  and  assist  passengers  aboard  as  quickly  as  possible. 

In  order  that  conductors  might  not  be  troubled  with  unnecessary 
questions  as  to  routes  and  streets,  the  Cleveland  Electric  Railway 
maintained  an  information  bureau  in  the  Square.  Here  several 
attendants  were  kept  constantly  busy  giving  information.  Direc- 
tions were  written  out  on  a  card,  which  was  handed  to  the  ques- 
tioner with  a  neat  folder  giving  a  map  of  the  city,  with  the  rortes 
of  the  various  lines  and  the  points  of  interest  on  each.  Many  thou- 
sands of  these  were  distributed,  in  addition  to  which  the  company 
presented  many  of  the  visitors  with  a  handsome  souvenir  booklet. 
These  were  in  great  demand,  and  they  proved  an  excellent  adver- 
tisement for  the  company. 

At  the  power  houses  of  both  companies  every  available  piece  of 
machinery  was  called  into  service.  The  contractors  for  the  new 
storage-battery  station  of  the  Cleveland  Electric  managed  to  com- 
plete it  on  Monday  evening,  Sept.  9.  and  it  assisted  greatly  in 
taking  care  of  the  load.  On  Wednesday  afternoon.  Sept.  11,  the 
power  house  of  the  Cleveland  Electric  Railway  was  loaded  to  its 
full  capacity. 

Neither  of  the  companies  has  compiled  full  returns  of  the  re- 
ceipts for  the  entire  week,  but  it  is  figured  that  from  Sunday  to 
Friday,  six  days,  the  Cleveland  Electric  carried  1,250,000  passen- 
gers, while  it  is  probable  that  the  Cleveland  City  Railway  carried 
at  least  800,000.  The  report  of  the  Cleveland  Electric  Railway  for 
the  five  big  days  of  the  convention  follows; 


Gain  over  same 
day  last  year. 

.M.niday,  Sept.  9   $10,143.00  $4,000.00 

Tuesday,  Sept.  10   14,036.38  8,296.42 

Wednesday,  Sept.  11   15.S28.00  9.861.75 

Thursday,  Sept.  12   ii,443-04  5,786.8o 

Friday,  Sept.  13   9.729-65  4.626.9S 

Total  Convention  Week   $60,880.07  $32,571.92 

On  Wednesday,  the  big  day  of  the  convention,  the  Cleveland 
Electric  carried  342,000  passengers,  not  including  transfers,  com- 
pared with  187,000,  the  previous  high-water  mark. 


The  Annual  Report  of  the  Union  Traction  Company  of 
Philadelphia 


The  annual  meeting  ol  the  Union  Traction  Company,  of  Phila- 
delphia, was  held  Wednesday,  Sept.  18,  and  the  annual  report  of 
the  company  was  presented  at  the  meeting,  and  the  directors  were 
re-elected  to  serve  for  one  year.  President  John  B.  Parsons,  of 
the  company,  in  presenting  the  report,  said  in  part: 

"The  increase  in  receipts  from  passengers  is  considerably  less 
than  in  the  report  for  the  previous  year,  owing  to  the  fact  that 
in  the  fall  of  1899  the  Export  Exposition  and  other  similar  features 
l)rought  the  road  considerable  gross  earnings.  The  increase  in 
operating  expenses  is  due  to  increase  in  wages  of  employees." 

Mention  of  the  new  line  completed  by  the  company  during  the 
past  year  is  made,  the  lines  now  under  construction  are  referred 
to,  and  mention  is  made  of  the  increase  in  the  power  facilities  of 
the  company.  Continuing,  Mr.  Parsons  says:  "Six  per  cent  and 
7  per  cent  bonds  of  the  underlying  companies,  aggregating  $324,- 
500.  fell  due  and  were  replaced  with  3^^^  per  cent  bonds. 

"The  property  of  your  company  is  in  first-class  condition.  The 
streets  upon  which  your  tracks  are  laid  have  been  kept  in  thor- 
ough repair  and  condition;  many  betterments  to  your  property 
have  been  made  during  the  year  under  review,  the  cost  of  which 
has  been  charged  direct  to  the  operating  account." 

The  operating  report  for  the  year  follows: 

Year  ending  June  30  J90f  190" 

Gross  receipts   $13,269,465  $12,996,297 

Operating  expenses    5,836,186  5,624,905 

Earnings  from  operation   $7,433,279  $7,371,392 

Receipts  from  other  sources   162,215  253,528 

Gross  income    $7,595,495  $7,624,921 

Fixed  charges,  tax,  license,  etc   6,734,228  6,686,899 

Xet  earnings    $861,267  $938,022 

The  general  balance  shd-et,  dated  June  30,  shows: 

Assets  1901  1900 

Cash    $194,608  $216,582 

Cash  in  agents'  hands   20,000  20,000 

Fire  insurance  fund   242,995  242,995 

.Advanced  to  leased  lines   5.880,573  5.S56.839 

Supplies    190,709  277,285 

Construction  and  equipment   3,847,868  3,227,232 

Real  estate    432,275  398,586 

.Accounts  receivable    27,273  30,518 

Stocks  and  bonds   5,584,091  S.Si6,758 

Franchise  account    90,248  90,248 

I'otal   $16,510,640  $15,583,046 

Liabilities 

Capital  stock   $10,499,912  $10,499,912 

Increase  fire  insurance  fund                         12,400  13, ,305 

-Accounts  payable                                      111,466  140,701 

.\ccrued  maintenance  account                     382,265  274,255 

Fixed  charges  and  taxes  not  due              1,450,203  1,331,693 

Open  accounts                                          800,000  i,73i,473 

Open  accounts  leased  lines   1,004,102   

Deposits  underlying  companies                 215,790  231,215 

Trustee  accounts                                            120  176 

Profit  and  loss                                            2,034,381  1,360,313 

Total   $16,510,640  $15,583,046 
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The  Annual  Report  of  the  American  Railways  Company 


The  annual  report  of  the  American  Railways  Company,  of  Phil- 
adelphia, for  the  year  ending  June  30,  1901,  has  just  been  made 
public.  The  report  shows  that  the  net  income  for  the  year  was 
$226,106,  equal  to  over  6  per  cent  on  the  capital  stock  of  the  com- 
pany, and  it  is  also  showed  that,  in  addition  to  the  dividends  de- 
clared by  the  subsidary  companies,  they  earned  undivided  income 
fully  equal  to  an  additional  i  per  cent  on  the  stock  of  the  Ameri- 
can Railways  Company.  The  subsidiary  companies,  with  one  ex- 
ception, each  yielded  a  handsome  increase  in  gross  earnings,  the 
total  increase  for  the  year  being  $66,255.  Two  of  the  subsidiary 
companies,  not  being  owned  until  March,  1901,  the  whole  of  these 
earnings  did  not  inure  to  the  American  Railways  Company. 
Many  important  improvements  were  made  in  the  various  proper- 
ties of  the  company,  the  most  important  being  those  made  in  the 
city  lines  at  Joliet  and  the  construction  of  the  new  line  from 
Joliet  to  Chicago.  This  road  has  just  been  placed  in  operation, 
its  construction  being  greatly  delayed  by  the  inability  of  the 
company  to  secure  the  necessary  material  to  prosecute  the  work. 
The  total  mileage  of  the  various  properties  of  the  company,  on 
June  30,  1900,  was  91  miles,  while  on  June  30,  1901,  the  total 
number  was  162,9  miles,  showing  an  increase  of  71.9  miles.  The 
general  report  of  the  company  follows: 

REPORT  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1901 

JNCOM  E 

Interest  on  bonds  owned  by  the  company.  ..  .  $35,041.58 

Dividend  on  stocks  owned  by  the  company.  .  160,124.15 

Miscellaneous  income   79,458.08 

Gross  income   $274,623.81 

DEDUCl  lONS  FRO.M  INCOMF, 

General  expenses    $37,741.26 

Printing  and  registration  of  .stock,  stamp  tax.  4,957.41 

Expense,  legal    897.42 

Taxes    4,187,75 

Depreciation  of  office  furniture  and  fixtures 
and  of  engineering  department  instru- 
ments   733-52 

Total  deductions  from  income   48,517.36 

Net  income    $226,106.45 

Dividends  paid    112,530.00 

Surplus    $113,576.45 

Profit  and  loss  account,  balance  June  10,  1900  $94,736,58 
Less  item  of  expense  belonging  in  year  end- 
ing June  30,  1900,  not  ascertained  in  that 
year    2,000.00 

Surplus  as  of  June  30,  1900   92.736.58 

Surplus  June  30,  1901   $206,313.03 

GENERAL  BALANCE  SHEET— JUNE  30,  1901 

AS.SETS 

Total  cost  of  stocks  and  bonds  owned  by  the  com- 
pany  $3,414,849.69 

Bills  receivable,  accounts  receivable,  etc   164.409,23 

Tax  on  capital  stock  paid  from  July  i,  to  Dec.  31,  igox  1.687.75 

Office  furniture  and  fixtures   2,502,08 

Engineering  department  instruments   108,00 

Discount  on  loans,  paid  but  not  due   I.555-54 

Dividends  on  stock  owned,  declared  but  not  due   31,681.00 

Du  Page  Construction  Company,  advances   1,603,702.01 

Port  Norris  extension,  Bridgeton  &  Millville  Trac- 
tion Company    4,870.74 

Cash  on  hand   71,041.94 

$5,296,407.98 

I  IKS 

Capital  stock   $3,751,000,00 

Bills  payable    1,225,000,00 

Bills  audited  but  not  paid   20,630.70 

Accident  insurance  fund   20,294.05 

Interest  accrued  but  not  due   1,350.02 

Balance'  due  sub-companies   71,820.18 

I'lnlil  and  loss,  sur])]us  as  per  (ipcradn.i;  report   206,313,03 

$5,296,407.98 


The  following  are  the  railway  properties  controlled  by  the  com- 
pany: Springfield  Railway  Company,  of  Springfield,  Ohio; 
Bridgeton  &  Millville  Traction  Company,  Bridgeton,  N.  J.; 
People's  Railway  Company,  of  Dayton,  Ohio;  Chicago  &  Joliet 
Electric  Railway  Company  (city  line),  in  Joliet  and  to  northern 
limits  of  Lockport,  111.;  Chicago  &  Joliet  Electric  Railway  Com- 
pany— extension  from  Lockport  to  Cook  County  line,  111.;  Chi- 
cago &  Desplaines  Valley  Electric  Railway  Company,  from  Will 
County  line  to  city  of  Chicago;  Altoona  &  Logan  Valley 
Electric  Railway  Company,  of  Altoona,  Pa.;  City  Passenger 
Railway  Company,  of  Altoona,  Pa.  The  following  are  the  light 
and  power  companies  controlled  by  the  company:  The  Spring- 
field Light  &  Power  Company,  of  Springfield,  Ohio;  Bridgeton 
Electric  Company,  of  Bridgeton,  N.  J. 

 ^♦^  


Chisholm  &  Moore  at  the  Pan-American 


The  attractive  exhibit  of  Chisholm  &  Moore  in  the  Machinery 
and  Transportation  Building,  Pan-American  Exposition,  consists 
of  apparatus  and  material,  all  of  which  is  of  interest  to  street 
railway  men,  and  especially  to  those  about  to  equip  repair  shops 
with  rapid  hoisting  apparatus.  The  principal  feature  of  the  exhibit 
is  a  pneumatic  traveling  crane  of  5  tons  capacity,  operated  by  one 
of  their  recently  patented  pneumatic  switchboards,  which  enables 
a  person  to  operate  it  either  from  a  cage  attached  to  the  crane  or 
from  a  station  on  the  floor.  With  this  device  one  person  can  op- 
erate any  number  of  cranes  from  the  same  station.  The  crane  thej' 
have  on  exhibition  is  supported  on  I-beams  resting  upon  the  top 
of  four  iron  columns  12  ft.  in  height.  It  is  18  ft.  in  length,  and 
travels  a  distance  of  20  ft. 

Other  exhibits  are  four  pneumatic  wire-rope  hoists  of  1^2  to 
10  tons  capacity;  eleven  "Moore's'  differential  anti-friction  hoists 
of  one-half  to  15  tons  capacity;  six  "Direct"  chain  hoists  of  one- 
fourth  to  3  tons  capacity;  three  trolleys — one  combined  geared 
yoke  with  a  2-ton  block  attached,  one  geared  trolley,  and  one 
plain  trolley;  two  stationary  pneumatic  motors — one  running  and 
one  open  to  show  the  different  parts ;  two  pneumatic  drills — one  of 
three  cylinders  and  one  of  two  cylinders ;  thirty-five  American 
standard  rail  joints,  for  tee  and  girder  rails  for  sections  40  to  100 
lbs. ;  rail  and  curve  braces,  malleable  castings,  etc.  The  pneumatic 
crane,  hoists,  motors  and  drills  are  at  all  times  in  operation,  giving 
parties  interested  an  opportunity  to  see  them  in  motion. 

 ♦♦♦  


A  Prosperous  Electrical  Machinery  Business 


The  many  friends  of  Rossiter,  MacGovern  &  Company,  of  New 
York,  will  be  glad  to  learn  that  certain  changes  have  been  made 
in  the  personnel  and  financial  equipment  of  the  company  that 
will  place  this  well-known  house  in  a  better  position  than  ever 
before  to  carry  on  its  extensive  business  of  buying  and  selling 
electrical  and  steam  machinery.  Announcement  has  recently  been 
made  of  the  election  of  Clinton  L.  Rossiter,  formerly  president  of 
the  Brooklyn  Rapid  Transit  Company,  to  the  presidency  of  Ros- 
siter, MacGovern  &  Company,  and  that  the  capital  stock  of  the 
firm  has  been  materially  increased.  Mr.  Rossiter  has  taken  a 
large  interest  financially  by  securing  a  portion  of  the  increased 
stock,  and  will  devote  a  part  of  his  time  in  assisting  in  the  admin- 
istration of  the  company's  affairs. 

The  company  plans  to  extend  and  enlarge  the  scope  of  its  busi- 
ness, and  has  already  established  a  branch  office  and  warehouse 
in  St.  Louis,  and  is  about  opening  another  like  establishment,  as 
a  second  branch  office,  at  Cincinnati.  These  branches  are  estab- 
lished for  the  purpose  of  enabling  the  company  to  come  in  closer 
touch  with  customers  in  that  \icinity,  and  make  more  prompt 
deli\'eries, 

Mr.  Rossiter's  great  executive  ability,  his  wide  acquaintance  and 
his  experience  as  president  of  one  of  our  largest  street  railways 
gives  him  a  thorough  knowledge  of  the  railway  situation  and  the 
immense  possibilities  of  the  development  of  street  railway  enter- 
prises. Of  Vice-President  Frank  MacGovern,  whose  genial  per- 
sonality is  known  to  nearly  every  street  railway  man  in  the  coun- 
try, it  need  only  be  said  that  he  will  continue  to  devote  to  the 
firm  the  same  untiring  energy  that  has  marked  him  in  the  past. 
Starting  at  an  early  age,  Mr.  MacGovern  has  built  up  a  phe- 
nomenal business  in  street  railway  machinery  by  his  remarkable 
aliility  and  by  his  great  popularity  in  the  trade.  He  has  always 
been  a  familiar  figure  at  street  railway  conventions,  and  at  the 
New  York  meeting  of  the  .Anu'ric.in  Street  Railway  Associ.i(inn 
this  year  an  additional  reason  for  congratulation  is  offered  to  his 
numerous  friends  1>\-  the  recenl  cxpasion  in  his  financial  prospects. 
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The  Potter  Mesh  Separator  and  Superheater 

The  most  radical  and  important  peculiarity  of  the  Potter  sep- 
arator is  that  it  is  designed  to  be  placed  in  the  steam  space  of  the 
boiler  or  in  the  dome,  thereby  dispensing  with  the  usual  piping 
for  the  separator.  The  separator,  an  engraving  of  which,  with  one 
section  cut  away,  is  shown  herewith,  consists  of  a  number  of  metal 
bands  with  a  piece  of  wire  cloth  between  each  pair  supported  by 
heavy  end  castings.  The  whole  is  bolted  together  and  fitted  to 
the  steam  outlet  inside  of  the  boiler.    The  shape  of  the  separator 


ing  and  Hanging  of  large  and  small  pipe  and  for  pipe  bending.  It 
is  located  at  497  to  505  Cherry  Street,  connecting  in  the  rear  with 
the  pipe  storage  warehouse  at  742  and  744  Water  Street,  and  being 
opposite  the  main  warehouse  at  490  and  502  Cherry  Street.  Being 
directly  on  the  East  River,  and  very  easily  accessible  to  lighters,^ 
it  is  in  an  exceptionally  convenient  location  for  handling  heavy 
work.  The  building  is  125  ft.  x  100  ft.,  the  main  shop  being 
110  ft.  X  63  ft.,  and  devoted  to  the  cutting,  threading  and 
flanging  of  large  pipe.  The  rear  shop  is  devoted  to  the  handling 
of  small  pipe  and  to  pipe  bending.  A  paved  driveway  runs 
through  the  building  at  one  end  from  the  pipe  storage  yard  to 
Cherry  Street.  The  pipe  is  brought  from  the  yard  to  the  machine 
on  trolleys  with  air  lifts,  and,  when  ready,  is  loaded  into  the  trucks 
in  the  same  way.  There  are  thirteen  pipe  machines  in  the  main 
shop,  and  in  addition  to  these  there  are  machines  for  screwing 
up  flanges  of  all  sizes  and  facing  lathes  for  refacing  flanges  after 
they  are  screwed  on.  Its  convenient  location  and  large  and  dis- 
tinctly inodern  equipments  make  it  fully  equal  to  any  shop  "in  the 
East  for  the  handling  of  pijae  work,  and  practical  sketch  work, 
which  is  made  a  specialty. 


The  Heil  Cast  Welding  Outfits 


THE  POTTER  SEPARATOR 

can  be  altered  to  suit  any  conditions.  The  separator  being  placed 
inside  tlie  boiler  no  return  traps  or  drain  pipes  are  necessary. 
The  explanation  of  the  action  of  this  separator  is  that  the  steam,  in 
passing  through  the  wire  gauze,  has  its  moisture  broken  up  by  the 
successive  layers  of  gauze,  until  upon  the  application  of  a  little 
heat  the  moisture  is  in  shape  to  be  flashed  into  steam  again.  This 
heat  is  obtained  by  a  small  amount  of  wire  drawing,  which  re- 
duces the  pressure  about  i  per  cent.  The  layers  of  wire  mesh 
also  reduce  the  drag  on  the  water  in  the  boiler  at  the  point  of 
outlet  and  reduce  the  tendency  to  suck  up  foam.  The  Potter 
separator  has  a  long  list  of  users  among  large  and  small  steam 
plants.  It  is  manufactured  by  the  Potter  Separator  Company, 
New  York. 




New  Pipe-Cutting:  Plant 


The  Crane  Coniijany,  New  York,  a  brancli  of  the  Crane  Com- 


THE  PORTABLE  FURNACE  OF  THE  HEIL  RAILJOINT  WELDING  CO. 


pany,  Chicago,  manufacturer  of  valves,  fittings,  pipe,  etc..  has 
added  to  it;  already  lartjc  quarters  a  plant  for  the  cutting  thread- 


As  previously  noted  in  the  columns  of  the  Street  Railway 
Journal,  the  Heil  Rail-Joint  Welding  Company,  of  Milwaukee,  has 
recently  entered  the  cast  welding  field.  An  engraving  of  one  of  its 
new  cupolas  is  shown  herewith.  This  cupola  can  be  run  either  by 
electricity  or  steam.  It  has  a  capacity  of  10  tons  of  iron  in  six 
hours.  It  is  claimed  that  25,000  to  50,000  joints  can  be  cast  from 
this  cupola  before  extensive  repairs  are  needed.  The  cupola  has  a 
heavy  sheet  steel  shell,  and  is  equipped  with  a  30-in.  blower,  with  a 
6-in  outlet.  The  electric  motor  furnished  is  of  hp,  running 
1800  r.  p.  m.,  and  with  which  a  Cutler  Hammer  automatic  rheostat 
is  supplied.  The  cupola  is  mounted  on  a  heavy  steel  frame,  and  is 
supported  on  eighteen-leaf  springs.  The  running  gear  has  2j/2-in. 
axles  and  wheels,  with  Archibald  patent  hubs  and  tires  6  ins. 
wide.  Special  provisions  are  made  for  catching  slag  or  iron.  The 
receiving  pan,  on  wheels  below  the  cupola,  prevents  the  iron  or 
slag  from  running  out  and  injuring  asphalt  pavements.  It  is  in- 
tended to  be  drawn  by  three  horses  abreast.  The  platform  around 
the  cupola  has  a  carrying  capacity  of  3000  lbs.  of  iron,  with  an  extra 
box  arranged  to  carry  500  lbs.  of  coke.  With  this  welding  outfit,  a 
^and  blast  outfit  is  used  for  cleaning  rail  ends.   This  is  mounted  on 

a  very  strong  plat- 
form, consisting  of 
a  heavy  6-in.  x  6- 
in.  frame,  on  which 
is  erected  the  air 
compressor  and  a 
15-hp  500-volt  elec- 
tric motor,  with  a 
storage  reservoir, 
to  supply  the  sand 
hopper  with  suffi- 
cient air  for  clean- 
ing the  rails.  From 
])ractical.  experi- 
ence the  best  re- 
sults are  obtained 
in  operating  with 
a  pressure  of  18  lbs. 
to  22  lbs.  for  clean- 
i  n  g  rails.  The 
third  part  of  the 
welding  outfit  con- 
sists of  a  grinder 
mounted  on  two 
wheels  from  a 
crank  axle,  with  a 
small  platform  ar- 
ranged to  carry  a 
2yi-hp  motor,  to 
which  is  connected 
a  special  flexible 
shaft  of  this  com- 
pany's design.  This 
operates  a  2-in.  x 
2-in.  emery  wheel 
for  filing  the  rail 
and  joints.  The 
shaft  is  said  to  be 

something  especially  suited  to  these  requirements,  and  is  made  by 
the  Heil  Rail-Joint  Welding  Company  on  purpose  for  this  work. 
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The  Hendley  Truck 


The  accompanying  engraving  shows  a  view  of  the  Hendley  truck 
for  heavy  high-speed  service,  manufactured  by  the  St.  Louis  Car 
Company.  This  truck,  which  is  the  standard  on  the  Northwestern 
elevated,  is  conspicuous  as  comprising  the  minimum  of  component 


devoted  to  the  products  of  forty-four  electrical  manufacturers  that 
did  not  care  to  go  to  the  expense  of  making  an  individual  exhibit 
and  sending  a  representative.  It  is  arranged  in  an  interesting  and 
attractive  manner.  Some  of  the  exhibits  and  exhibitors  of  interest 
to  street  railway  men  are : 

Harold  P.  Brown,  120  Liberty  Street,  New  York,  N.  Y.  Plastic 
rail-bond. 


THE  HENDLEY  TRUCK 


parts.  As  will  be  seen,  the  frame  is  of  cast  steel.  The  casting 
is  an  elaborate  one,  and  one  which  would  not  have  been  thought 
possible  a  few  years  ago.  The  combination  of  the  spring  arrange- 
ment is  such  that  the  track  carries  the  car  bodies  smoothly  over 
the  tracks. 

These  trucks  have  been  used  on  the  Northwestern  elevated  since 
1898,  and  their  cost  for  maintenance  has  been  practically  nothing. 


Collective  Electric  Exhibit,  Pan-American  Exposition 


W.  Jac.  Marland,  electrical  engineer,  132  Nassau  Street,  New 
York,  is  the  curator  of  a  collective  electrical  exhibit  section  at  the 


H.  P.  Cameron  Electric  Manufacturing  Company,  Syracuse,  N. 
Y.    Assembled  commutators  and  separate  parts. 

Chicago  Fuse  Wire  &  Manufacturing  Company,  Chicago,  111. 
Strip  fuses,  etc. 

Edison-Johnson  Manufacturing  Company,  50  Broadway,  New 
York,  N.  Y.   Trolley  harps  and  wheels. 

P.  H.  Gilbert,  Scranton,  Pa.  Up-to-date  trolley  pole  and  ice 
cleaning  wheel. 

Hart  Manufacturing  Company,  Hartford,  Conn.  Well-known 
"Diamond  H."  switches. 

Jaeger's  well-known  soldering  salts  and  samples  of  work  done 
with  same. 

Jenkins  Brothers,  New  York,  N.  Y.   Magnetic  lamp  holder. 


COLLECTIVE  ELECTRICAL  EXHIBIT,  ELECTRICITY  BUILDING,  PAN-AMERICAN 


Pan-American  Exposition.  It  is  an  exhibit  which  it  has  taken  an 
immense  amount  of  work  to  get  together,  and  Mr.  Marland  cer- 
tainly deserves  the  thanki  of  the  exposition  for  the  energy  he  has 
displayed  in  getting  such  an  extensive  collection.    The  exhibit  is 


J.  Jones  &  Son,  64  Cortlandt  Street,  New  York,  N.  Y.  Electrical 
supplies. 

Montauk  Fire  Detecting  Wire  Company,  100  Broadway,  New 
York,  N.  Y.    Demonstration  of  their  well-known  products. 
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Pj  lc  Xatioiial  Electric  Headlight  Company,  Chicago,  111.  Loco- 
motive headlight. 

Queen  &  Company,  loio  Chestnut  Street,  Philadelphia,  Pa.  Test- 
mg  sets,  switchboard  instruments,  etc. 

Sage  Brothers,  120  Liberty  Street,  New  York,  N.  Y.  Ohm- 
meters. 

Railway  Equipment  &  Supply  Company,  Cincinnati,  Ohio. 
Specially  constructed  poles. 

Speer  Carbon  Company,  St.  Marys,  Pa.  Arc  lamp  carbons,  tele- 
jihone  carbons  and  the  well-known  self-lubricating  carbons. 

Sprague  Electric  Company.  Full  line  of  interior  conduits  and 
appliances. 

Stow  Manufacturing  Company,  Binghamton,  N.  Y.  Multi-speed 
electric  motor  and  Stow  flexible  shaft. 

Utica  Drop  Forge  &  Tool  Company,  Lltica,  N.  Y.  Electricians' 
drop  forges,  tools,  etc. 

An  electrical  engineer  of  Mr.  Marland's  experience  is  able  to 
present  and  arrange  an  exhibit  to  best  advantage  to  be  attractive 
to  both  the  engineer  and  general  public.  As  far  as  possible  one 
device  works  upon  another. 


Street  Railway  Patents 


UNITED  STATES  PATENTS  ISSUED  SEPT.  17,  1901 

682,603.  Trolley;  F.  A.  Crans,  Waverly,  N.  Y.  App.  filed 
June  18,  1901.  Laterally  movable  spring  actuated  grooved  rollers 
embrace  the  wire  at  the  rear  of  the  trolley  wheel  to  prevent  it 
leaving  the  wire. 

682,625.  Car  Fender;  S.  Leivy,  East  St.  Louis,  Mo.  App. 
filed  April  12,  1901.  The  fender  is  mounted  on  curved  guides  so 
as  to  swing  laterally  when  the  car  passes  around  a  curve. 

682,639.  Trolley;  D.  J.  Rosen,  Brooklyn,  N.  Y.  App.  filed 
June  13,  igoi.  Two  wheels  mounted  in  a  yoke  and  counter- 
balanced by  weight  to  maintain  them  in  a  horizontal  plane  are 
]iivotaIly  connected  with  the  pole. 

682,643.  Car  Fender;  R.  Salomone,  Paterson,  N.  J.  App. 
filed  May  2,  1901.  The  fender  is  constructed  so  that  its  outer 
portion  will  raise  when  an  obstacle  falls  into  it  to  thereby  prevent 
the  body  from  falling  out  of  the  fender. 

682.705.  Contact  Device  for  Conduit  Electric  Railways;  W.  F. 
Jenkins,  Richmond,  Va.  App.  filed  Feb.  7,  1901.  The  block  to 
which  the  contact  screws  are  pivoted  is  connected  by  a  piA'Oted 
link  with  the  plow. 

682.706.  Contact  De\-ice  for  Conduit  Electric  Railways;  W.  F. 
Jenkins,  Richmond,  Va.  App.  filed  Feb.  7,  igoi.  The  contact 
shoe  carrier  has  a  vertical  movement  on  the  rigid  plow. 

682.707.  Contact  Device  for  Conduit  Electric  Railways;  W.  F. 
Jenkins,  Richmond.  Va.  App.  filed  Feb.  7,  1901.  The  arm  pro- 
jecting from  the  car  into  the  conduit  is  pivotally  connected  with 
the  car  and  trails  rearward. 


PATENT  NO.  682,828 

682.708.  Suspensory  Device  for  Trailing  Contacts  for  Conduit 
Electric  Railways;  W.  F.  Jenkins,  Richmond,  Va.  App.  filed 
Feb.  7,  1901.  The  device  consists  of  two  parallel  rods  projecting 
from  one  side  of  the  car,  to  the  ends  of  which  the  contact  device 
is  secured. 

682.709.  Insulator;  W.  F.  Jenkins,  Richmond,  Va.  App. 
filed  Feb.  7,  1901.  Means  for  securing  the  cable  holder  to  the  top 
of  an  insulator. 

682.710.  Bond  for  Electric  Railway  Conductors;  W.  F.  Jenkins, 
Richmond.  Va.  App.  filed  Feb.  7,  1901.  The  conductor  is 
tubular,  the  ends  being  joined  and  bonded  by  two  bars  located,  re- 
spectively, inside  and  outside  of  the  joint  and  connected  together 
1)\-  a  bolt. 


682,711.  Conduit  for  Electric  Railways;  W.  F.  Jenkins,  Rich- 
monds,  Va.     App.  filed  Feb.  7,  1901.  Details. 

682,716.  Car  Truck;  P.  M.  Kling,  Elizabeth,  N.  J.  App.  filed 
Feb.  13,  1901.  The  sides  of  a  frame  have  sockets  containing- 
spring-supported  plungers,  and  stirrups  pivoted  to  the  plungers 
support  a  beam  carrying  springs  upon  which  the  bolster  rests. 

682,731.  Railway  Snow  Plow;  K.  C.  Munson,  Winthrop,  Mass. 
.\pp.  filed  Nov.  5,  1900.  A  lookout  house  is  mounted  on  the  plow 
immediately  above  the  mouth  of  the  elevator,  the  latter  delivering 
to  two  crosswise  carriers,  which  deposit  the  snow  at  the  roadside. 

682,771.  Fender  for  Vehicles;  W.  F.  Weiss,  Camden,  N.  J. 
.'\pp.  filed  Dec.  10,  1900.  A  vehicle  fender  having  a  flexible  sup- 
port for  its  front  end  and  a  counterweighted  translative  pivotal 
support  for  its  rear. 

682,828.  Electropueumatic  Controlling  System;  E.  R.  Hill, 
Wilkinsburg,  Pa.  App.  filed  Jan.  13,  1900.  The  controllers  on 
the  several  cars  of  a  train  are  caused  to  move,  step  by  step,  auto- 
matically by  electropueumatic  means  set  in  motion  by  the  closure 
of  a  hand  switch. 


PERSONAL  MENTION 


MR.  ALFRED  BAKER,  general  manager  of  the  London 
County  Council  Tramways,  and  Mr.  John  H.  Rider,  electrical  en- 
gineer of  the  I.^ondon  Council  Tramways,  have  been  spending  a 
short  time  in  this  country,  and  returned  to  London  Sept.  18. 

MR.  H.  P.  BRADFORD,  formerly  general  manager  of  the 
Compania  Limitada  de  Ferrocarriles  del  Distrito  Federal  de 
Mexico,  has  accepted  a  responsible  position  with  the  prominent 
Anglo-American  syndicate  headed  by  Mr.  H.  A.  Butters,  to  act 
as  an  expert  and  adviser  in  the  various  tramway  properties  con- 
trolled by  them.  These  properties  are  located  in  Mexico,  South 
Africa,  Switzerland,  France,  and,  in  fact,  are  scattered  widely 
throughout  Europe,  with  several  other  continents  represented. 
Mr.  Bradford  is  well  known  to  American  street  railway  man- 
agers, having  for  a  long  time  been  general  manager  of  the  Cin- 
cinnati Inclined  Plane  Railway,  and  has  recently  been  connected 
with  the  Exploration  Company,  of  I^ondon. 

MR.  BENJAMIN  FRICK,  formerly  secretary  of  the  New  York 
State  Street  Railway  Association  and  at  one  time  secretary  and 
treasurer  of  the  Atlantic  Avenue  Railway  Company,  of  Brooklyn, 
died  recently  in  Sullivan  County,  N.  Y.  Mr.  Frick  had  been  ill 
for  some  time  before  his  death. 

MR.  WILLARD  .■\.  COCKLEY,  whose  appointment  to  a  posi- 
tion on  the  selling  staff  of  the 
Mayer  &  Englund  Company, 
of  Philadelphia,  was  mentioned 
in  our  last  issue,  has  had  quite 
an  extended  experience  in  the 
metal  and  allied  trades.  He 
was  formerly  connected  with 
the  Shelby  Steel  Tube  Com- 
pany, and  later  acted  as  sales- 
agent  for  the  Runskool  Metal 
Company.  His  position  with 
the  Mayer  &  Englund  Com- 
pany will  be  that  of  New  York 
agent,  with  headquarters  at  the 
company's  New  York  office,  85 
Liberty  Street.  Mr.  Cockley 
will  take  charge  of  the  sales  in 
New  York  State  and  Northern 
New  Jersey  for  the  well-known 
specialties  manufactured  by  the 
Mayer  &  Englund  Company. 
MR.  J.  H.  .'\D  ELM  ANN,  formerly  superintendent  of  the  Plain- 
field  Street  Railway  Company,  will,  on  Oct.  i,  become  superin- 
tendent of  the  Dunnellen  and  Westfield  lines  of  the  Elizabeth, 
Plainfield  &  Central  Jersey  Railroad  Company,  of  Elizabeth, 
which  now  controls  the  Plainfield  Street  Railway  Company. 

PROF.  YEIJI  NAKAJIMA,  chief  engineer  of  the  city  of 
Tokio,  Japan,  spent  several  days  in  Cincinnati  last  week  examin- 
ing the  r;peration  of  the  lines  of  the  Cincinnati  Traction  Company, 
giving  particular  attention  to  the  principles  of  the  double-trolley 
system  which  is  in  use  in  that  city.  Professor  Nakajima  states 
that  a  company  had  recently  been  organized  in  Tokio  to  replace 
the  horse  cars  in  use  in  that  city  with  electricity.  The  city  insisted 
on  the  use  of  the  double-trolley  system  as  a  preventive  against 
electrolysis,  and  Professor  Nakajima  accompanied  the  engineers 
of  the  company  to  make  a  study  of  the  system  in  Cincinnati,  one 
of  the  few  large  cities  where  the  double-trolley  system  is  in  use. 
He  will  also  make  an  inspection  of  sanitary  engineering,  water- 
works and  sewerage  systems  in  use  in  large  cities  of  this  country. 


WILLARD  A.  COCKLEY 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Sept.  25,  1901. 
In  spite  of  a  further  accumulation  of  bank  reserves,  under  the 
recent  Treasury  relief  measures,  the  general  money  situation  is 
less  favorable  than  it  was  a  week  ago.  The  foreign  markets  have 
suddenly  taken  a  turn  for  the  worse  under  the  influence  of  tlie 
gloomy  reports  from  South  Africa,  the  outbreak  of  fresh  liquida- 
tion at  Berlin,  and  the  weakness  lately  revealed  in  the  copper 
trade.  As  a  result,  Europe  has  been  a  heavy  seller  of  American 
stocks,  and  the  selling  has  led  to  a  sharp  recovery  in  sterling  ex- 
change, definitely  removing  for  the  present  all  prospect  of  gold 
imports.  We  have  so  far  had  no  reflection  of  this  change  in  the 
local  money  market.  The  banks  reported  on  Saturday  last  an 
increase  of  over  $6,000,000  in  surplus  reserve,  due  in  part  to  the 
Treasury's  disbursements  on  bond  redemption  and  interest,  and  in 
part  to  the  decrease  in  loans  and  corresponding  liabilities  accom- 
panying the  liquidation  of  speculative  accounts  on  the  Stock  Ex- 
change. This  addition  to  resources  has  been  sufficient,  in  view  of 
the  light  demand  for  speculative  credits,  to  keep  money  rates  com- 
paratively easy.  Call  money  has  ruled  steady  between  y/2  and  4 
per  cent,  and  time  money  for  all  periods  is  abundant  at  5  per  cent. 
Nevertheless,  the  unexpected  moveinent  of  exchange  away  from 
the  gold  import  point  arouses  some  concern  as  to  what  the  posi- 
tion will  be  a  few  weeks  hence,  when  help  will  probably  be  needed 
from  the  foreign  markets.  The  interior  continues  to  draw  heavily 
upon  this  center,  the  shipments  averaging  between  three-quarters 
of  a  million  and  a  million  daily,  and  no  return  of  the  funds  sent 
out  can  be  expected  before  Nov.  i.  The  disposition  to  hold  back 
cotton  in  the  South  is  increasing  the  pressure,  because  the 
more  the  sale  of  the  staple  is  restricted,  the  more  money  has  to 
be  borrowed  by  the  dealers  and  commission  merchants  who  buy 
from  the  growers.  Under  these  circumstances,  and  with  little 
likelihood  of  much  further  assistance  from  the  Treasury,  the  mid- 
dle of  next  month  threatens  fair  to  find  the  local  banks  with  sur- 
plus reserves  again  reduced  to  a  minimum,  and  with  the  for- 
eign markets  as  the  only  real  source  of  supply.  It  can  hardly  be 
doubted  that  even  with  the  unfavorable  conditions  which'  have 
lately  arisen  abroad,  gold  can  be  imported.  But  the  resump- 
tion of  the  foreign  security  selling,  the  rise  in  German  discounts 
and  the  generally  unsettled  state  of  European  financial  sentiment, 
are  all  reasons  why  the  import  movement  must  be  more  limited 
than  was  expected  a  short  while  ago;  and,  as  such,  they  are  in- 
centives to  caution  in  local  operations  requiring  credit,  and  de- 
terrents to  any  further  relaxation  in  money  rates. 

The  Stock  flarket 

Apart  from  the  precipitate  unloading  of  copper  shares,  which 
has  overshadowed  the  general  market,  the  rise  in  Manhattan 
Elevated  has  been  the  notable  feature  of  the  week's  security  deal- 
ings. The  stock  has  been  rising  steadily  under  heavy  buying,  and 
yet  there  is  nothing  in  the  way  of  news  or  expected  developments 
to  account  for  the  advance.  The  most  plausible  explanation  is 
the  one  that  has  already  been  mentioned  quite  frequently  in  these 
columns,  namely,  that  the  stock  is  held  very  largely  by  people 
who  are  convinced  that  when  the  electrical  equipment  is  finally 
installed  the  company  will  be  able  to  pay  dividends  at  the  very 
least  of  6  per  cent;  and  they  are  unwilling  to  sell  even  at  a  price 
which,  on  the  basis  of  current  dividends,  is  entirely  excessive. 
With  the  greater  part  of  the  issue  as  if  it  were  permanently  lodged, 
it  has  been  easy  for  a  strong  speculative  clique  to  control  the  rest 
of  the  floating  supply  well  enough  to  advance  the  price  at  will. 
Whether  the  buying  of  the  last  fortnight  has  been  altogether  of 
this  character  may  perhaps  be  disputed.  But  as  it  looks  now 
the  operations  for  a  rise  have  been  simply  a  speculative  cam- 
paign, the  purpose  of  which,  in  the  estimation  of  many  good 
judges,  is  to  steady  speculative  sentiment  in  other  quarters. 
Metropolitan  and  Brooklyn  have  both  made  some  sympathetic 
response  to  the  advance  in  Manhattan,  but  in  the  case  of  the 
Brooklyn  specialty  the  improvement  has  been  restricted  by  the 
fear  that  the  company's  annual  report,  which  is  about  to  be  issued, 
will  not  afford  much  encouragement  for  "bulling"  the  stock. 

At  no  time  this  year  have  opinions  regarding  the  general  market 
been  any  more  mixed  than  they  are  at  present.  On  the  one  hand, 
stocks  are  held  in  strong  hands,  trade  and  railway  earnings  are 
good,  and  there  are  prospects  for  other  big  railway  deals  which, 
for  the  time  being,  at  least,  would  have  a  stimulating  effect  on 
the  speculation.  On  the  other  hand,  there  is  the  rather  critical 
outlook  in  the  money  market  which  is  averse  to  any  si^eculati vc 


revival;  there  is  the  uncertainty  of  the  consequences  of  the  corn 
crop  failure,  and  lastly  the  ever-present  fact  that  prices  by  com- 
parison with  all  former  standards  are  exceedingly  high.  "What 
justification  would  there  be  for  putting  stocks  higher?"  the  Wall 
Street  pessimists  ask.  The  optimistic,  on  the  other  hand,  submit 
that  there  are  no  signs  of  diminishing  prosperity,  and  they  ask: 
"What  basis  would  there  be  for  a  reactionary  movement?"  The 
greater  part  of  the  financial  community  are  not  willing  at  the  mo- 
ment to  commit  themselves  to  either  one  or  the  other  of  these 
conflicting  points  of  view.  They  prefer  to  maintain  a  neutral 
attitude,  and,  in  consequence,  the  market  is  moving  with  great 
irregularity.  The  break  ^n  the  copper  stocks  was  a  disturbing 
factor,  because  it  came  so  unexpectedly.  The  incident  has  left  a 
very  disagreeable  impression,  and  has  led  to  some  discrimination 
being  shown  against  the  industrial  shares. 

The  Curb  Market 

A  steady  demand  for  the  St.  Louis  company  securities  has  been 
the  only  feature  of  the  week  in  the  outside  traction  dealings.  The 
buying  is  not  aggressive,  but  simply  serves  to  take  whatever 
otferings  there  are  around  current  figures.  The  common  stock 
has  sold  at  27  in  New  York  and  at  27}^  in  St.  Louis,  the  preferred 
at  82^  and  the  4  per  cent  bonds  at  89^.  Reports  from  St.  Louis 
indicate  that  holders  of  the  securities  are  exceedingly  reluctant  to 
sell.  According  to  latest  advices  New  Orleans  City  Railroad  shares 
are  being  steadily  bought,  on  a  growing  appreciation  of  the  fact 
that,  under  the  recent  consolidation  deal,  present  prices  are  a 
minimum,  rather  than  a  maximum,  of  the  exchange  value.  The 
common  rose  from  29  to  30-)^.  This  is  for  stock  outside  the  pool. 
The  pooled  stock  is  not  offered  on  the  market,  and  it  is  expected 
that  it  will  bring  35.  New  Orleans  preferred  is  up  from  104^/2  to 
106.  Reports  from  the  local  markets  state  that  Louisville  common 
is  strong,  offerings  being  made  at  noli,  and  that  Indianapolis 
is  inactive  and  lower  at  43.  New  York  specialists  have  advanced 
to  bid  price  on  Syracuse  common  from  23  to  25. 

Philadelphia 

The  annual  statement  of  Union  Traction  issued  during  the 
week  shows  somewhat  less  favorable  results  than  had  been  ex- 
pected. Gross  earnings  were  $300,000  larger  in  1901  than  in  1900, 
but,  in  consequence  of  the  higher  wages  paid,  which  raised  the 
operating  ratio  from  42.28  to  43.98  per  cent,  the  net  earnings  are 
only  $60,000  larger.  Moreover,  in  spite  of  a  liberal  deduction 
from  current  earnings  for  improvements,  the  capital  account  has 
grown  so  that  fixed  charges  have  risen  $40,000.  And  this,  with 
a  decrease  of  $90,000  in  other  income,  has  left  a  surplus  of  only 
$861,000,  against  $938,000  last  year,  and  against  $1,000,000  com- 
monly anticipated  for  this  season.  The  actual  surplus  is  equiva- 
lent to  less  than  3  per  cent  on  the  capital  of  the  road.  The  move- 
ment of  the  stock  during  the  week  has  been  comparatively  in- 
different to  this  report;  it  has  scarcely  varied  more  than  half  a 
point,  between  28^  and  29.  The  market  for  Consolidated  Trac- 
tion, of  Pittsburgh,  has  reflected  a  more  confident  feeling  than 
prevailed  a  week  ago,  that  the  terms  of  the  transfer  to  the  Phila- 
delphia Company  will  be  accepted  by  enough  of  the  shareholders 
to  insure  the  success  of  the  deal.  The  common  stock  has,  accord- 
ingly, risen  from  23J4  to  245^8.  At  the  same  time  there  is  a  senti- 
ment against  the  scheme  which,  whether  it  is  a  minority  sentiment 
or  not,  is  very  strong.  As  we  have  already  pointed  out,  the  basis 
of  this  opposition  lies  in  the  earnings  of  the  traction  company, 
which  are  steadily  increasing,  and  which  seem  to  suggest  that  the 
time  when  dividends  might  be  paid  on  the  common  stock  is  not 
so  far  off.  Under  the  terms  of  conversion,  as  now  proposed, 
holders  of  the  common  are  making  a  heavy  sacrifice  in  order  to 
own  a  dividend  instead  of  a  non-dividend-paying  security.  Phila- 
delphia Traction  is  firmer  at  96.  American  Railways,  on  the  pur- 
chase of  200  shares,  rose  from  40^/2  to  4ij4-  The  favorable  earn- 
ings statement  for  the  year  is  the  apparent  reason  for  this  display 
of  strength.  In  the  bond  dealings,  Electric-People's  Traction  4's 
have  been  exceptionally  strong,  selling  up  to  97H — the  highest 
figure  they  have  touched  in  some  time.  Sales  of  Indianapolis  4's 
are  reported  at  835<^,  an  advance  of  a  half  point,  and  of  United 
Traction,  of  Pittsburgh,  5's  at  114. 

Chicago 

The  elevated  securities  have  continued  inactive,  and  prices  are 
little  changed  as  the  result  of  the  week's  operations..  Odd  lots 
of  Metropolitan  preferred  have  sold  at  93,  and  of  the  common 
at  40,  both  of  these  being  decided  gains  over  last  week's  quota- 
tinns.  On  the  other  hand,  Lake  Street  is  down  a  half  point  to  12, 
and  .South  .Side  is  unchanged.    The  gains  in  Iraflic  ai'e  irnifnniily 
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large,  and  an  official  of  the  Northwestern  says  that  if  the  last  hall 
of  September  equals  the  first  half,  the  increase  in  earnings  over 
last  year  will  be  the  largest  yet  reported  for  any  month  this  season. 
The  Metropolitan  carried  121,000  passengers  the  day  of  President 
McKinley's  funeral,  and  the  other  roads  carried  in  the  same  pro- 
portion. According  to  the  best  legal  talent,  the  recent  enormous 
addition  to  the  tax  valuation  of  the  traction  properties  will  not 
hold  in  the  courts.  The  roads,  with  the  exception  of  the  Union 
Loop  and  the  Lake  Street,  own  their  right  of  way,  and  these 
properties,  the  contention  is,  are  taxable  only  as  railroads,  and  not 
as  street  railways  operating  in  the  public  thoroughfares.  There 
is  certain  to  be  a  fight  to  a  finish,  according  to  the  way  the  various 
attorneys  now  talk. 

Union  Traction  stocks  have  been  well  bought  during  the  week 
on  the  belief  that  the  postponement  of  dividend  resumption  on 
the  preferred  will  not  be  for  longer  than  the  next  meeting  of  the 
company.  This  view  is  founded  on  the  constant  increase  in  the 
road's  earnings,  which  amount  to  considerably  more  than  enough 
to  meet  the  full  preferred  stock  requirements. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1901 

To  Date  Closing  Bid 

High  Low  Sept.  17  Sept.  24 

American  Kailways  Co                                       48%  27  40 

Boston  Elevated                                               192  b95  172 

Jirooklyn  R.  T                                                  SS'/g  471/8  651/4 

Chicago  City   t285  200  a205 

Chicago  Union  Tr.  (common)   ..  16%, 

Chicago  Union  Tr.  (preferred)    ..  58 

Columbus  (common)                                           48  20  45 

Columbus   (preferred)   -. .-.                  103  bO  104 

Consolidated  Traction  of  N.  J                           691/2  57  66 

Consolidated  Traction  of  N.  J.  5s                    110  ..  109 

Consolidated  Trac.  of  Pittsburgh  (common).    'iOVi  20%  23% 

Indianapolis  Street  Railway                                48%  15  44% 

Lake  Street  Elevated                                         16%  61/2  I21/2 

Manhattan  Ry                                                 131%  84  lUVg 

Massachusetts  Elec.  Cos.  (common)                   43%  15  35 

Massachusetts  Elec.  Cos.  (preferred)                 96  70  S2V2 

Metropolitan  Elevated,  Chicago  (common)..    39  24%  37 

Metropolitan  Elevated,  Chicago                         S&V2  70  92 

Metropolitan  Street                                           182  143%  162 

Nassau  Electric  4s                                           97%  ..  971/. 

New  Orleans  (common)                                     33%  18%  29 

New  Orleans  (preferred)                                   108  90  104% 

North  American   *106  *74  97 

North  Jersey                                                      36  21  23% 

Northwestern  Elevated,  Chicago  (common).    52  ..  40 

Northwestern  Elevated,  Chicago  (preferred).    97%  ..  85 

Rochester                                                            31%  12  30 

St.  Louis  Transit  Co.  (common)                         35  16%  26% 

South  Side  Elevated  (Chicago)                       119  93  109% 

Syracuse  (common)                                        b23  10%  23 

Syracuse  (preferred)                                         b65  25  63 

Third  Ave  135%  45%  120 

Twin  City,  Minneapolis   (common)                 105%  58%  102% 

United  Railways,  St.  Louis  (preferred)             82%  ..  82 

United  Railways,  St.  Louis,  4s                        91%  ..  89% 

Union  Traction  (Philadelphia)                           40%  24%  28% 

United  Traction  (Providence)                          110  107  109 


40% 
170 

66% 
a206 

17% 

58 

45 
104 

66 
109 

23% 

43 

12 

124% 
34 
91% 
39% 
92% 

166 
97% 
30% 

1051/2 
90 

231/2 

38% 

S5 

30% 

26 
109 

25 

63 
120 
101 

82% 

89% 

28% 
109 


stock     t  High  quotation 


a  Asked.     b  Bid.     *  Quotation  of 
to  the  issue  of  new  stock. 

Iron  and  Steel 

Authorities  in  the  iron  trade  are  exceedingly  cautious  about 
venturing  an  opinion  on  the  question  whether  domestic  consump- 
tion is  really  increasing.  We  have  admittedly  lost  the  foreign 
markets  for  the  unfinished  and  lower  grades  of  manufactured 
products,  since  prices  abroad  are  well  below  the  home  level.  It 
is,  therefore,  necessary  that  the  domestic  demand  be  well  sus- 
tained if  a  reaction  is  to  be  avoided.  There  will  be  no  means,  how- 
ever, of  accurately  gaging  this  demand  for  some  time,  until  the 
unnatural  situation,  caused  by  the  recent  strike,  is  passed  by. 
While  the  conditions  regarding  pig  iron  are  thus  uncertain,  there 
is  no  doubt  about  the  heavy  consumption  of  the  finished  material 
or  that  the  outlook  in  this  quarter  is  distinctly  encouraging. 

Bessemer  pig  is  quoted  at  $i5-75,  steel  billets  at  $25  and  steel  rails 
at  $28. 

Metals 

Copper  is  unsteady  at  16^  cents,  tin  lower  at  25%  cents,  lead 
imchanged  at  4^  cents,  and  spelter  firm  at  4.10  cents. 


.  BIRMINGHAM,  ALA. — All  of  the  outstanding  lirsl  consolidated  mortgage 
0  per  cent  gold  bonds  of  the  Birmingham  Railway  &  Electric  Company  dated 
Dec.  10,  1900,  have  been  called  for  payment  at  105  and  interest  at  the  Old 
Colony  Trust  Company,  of  Boston,  on  Jan.  1,  1902.  The  new  mortgage  of  the 
company  filed  several  weeks  ago  makes  possible  the  calling  of  any  of  the 
bonds  of  1900  not  voluntarily  changed. 

WASHINGTON,  D.  C— A  committee,  consisting  of  George  VV.  Young 
(chairman),  John  Crosby  Brown,  James  Timpson,  William  XL  HoUister  and 
Gardiner  M.  Lane,  has  prepared  a  plan  of  reorganization  for  the  Washington 
Traction  &  Electric  Company,  which  provides  for  the  foreclosure  of  the  first 
collateral  trust  mortgage  and  the  transfer  of  the  property,  if  acquired  by  the 
committee,  either  to  a  new  company  or  to  the  Washington  &  Great  Falls 
Electric  Railway  Company,  whose  name,  under  the  act  of  Congress  passed 
on  June  5,  1900,  shall  be  changed  to  the  Washington  Street  Railways  Company, 
or  otherwise  appropriately  modified.  The  successor  company  shall  authorize 
the  issue  of  $17,500,000  fifty-year  mortgage  4  per  cent  gold  bonds  and  $6,500,000 
common  stock.  Assenting  security  holders  will  receive  for  each  $1,000  bond 
$550  new  4's,  550  new  preferred  stock,  200  new  common  stock;  for  each  $100 
share  of  stock,  on  payment  of  $9,  $9  new  preferred  stock,  30  new  common 
stock.  Both  classes  of  stock  are  to  be  held  in  voting  trust  for  five  years,  and 
for  such  further  period,  if  any,  as  shall  elapse  before  the  preferred  stock 
shall  have  received  5  per  cent  cash  dividends  for  three  consecutive  years, 
although  the  voting  trustees  may,  in  their  discretion,  deliver  the  stock,  or 
any  part  thereof,  at  an  earlier  time.  An  agreement  has  been  made  by  which 
$672,000  in  bonds  of  the  new  company  are  to  be  purchased  by  a  syndicate, 
depositing  bondholders  to  be  allowed  to  participate  in  such  purchase  at  the 
same  rate,  viz.,  upon  payment  of  $50  for  each  bond  deposited  the  depositing 
bondholder  will  receive  $50  in  bonds  and  $25  in  common  stock  of  the  new 
company. 

MARION,  IND. — The  Union  Traction  Company,  of  Anderson,  has  pur- 
chased the  entire  property  of  the  Marion  Transit  Railway  Company.  The 
consideration  has  not  been  made  public.  The  purchase  of  the  lines  of  the 
Marion  Transit  Railway  Company  by  the  Union  Traction  Company,  of 
Anderson,  clones  a  struggle  between  the  Marion  Transit  Company  and  the 
Marion  City  Railway  Company,  the  name  under  which  the  local  line  of  the 
Union  Traction  Company  is  known,  which,  while  it  lasted,  proved  ex- 
tensively profitable  to  the  residents.  The  Marion  Transit  Railway  Company 
was  organized  about  two  years  ago  for  the  purpose  of  building  an  electric 
railway  from  Marion  to  Gas  City  and  Hartford  City,  and  west  from  Marion 
to  Converse.  It  obtained  a  franchise  for  one  of  the  principal  streets  of 
Marion,  and  track  was  laid  from  the  business  district  to  the  Soldiers'  Home. 
No  work  was  done  east  of  that  point,  but  arrangements  were  recently  made  to 
build  to  Converse.  With  the  building  of  the  new  line  at  Marion  began  one 
of  the  most  interesting  fights  that  has  taken  place  between  interurban  roads  in 
this  State.  As  soon  as  the  new  company  appeared  the  Marion  City  Railway 
Company  cut  the  fare  on  the  Soldiers'  Home  line,  the  most  important  in  the 
city,  and  the  only  one  with  which  the  new  company  could  compete,  to  1  cent 
a  trip  with  transfers  on  in-bound  cars.  It  has  maintained  this  rate  for  over 
a  year  in  the  face  of  a  heavy  loss,  while  its  rival  charged  5  cents. 

NEW  ORLEANS,  LA.— The  directors  of  the  New  Orleans  City  Railroad 
Company,  formerly  the  New  Orleans  Traction  Company,  which  controls 
about  two-thirds  of  the  total  mileage  of  the  New  Orleans  street  railways,  has 
agreed  to  accept  the  offer  of  H.  H.  Pearson,  Jr.,  acting  for  Brown  &  Com- 
pany, of  Philadelphia  and  New  York,  and  representing  Philadelphia  capi- 
talists, for  the  lease  or  purchase  of  these  lines,  and  recommends  the  stock- 
holders to  accept  the  offer.  Pearson  has  made  similar  offers  to  the  New 
Orleans,  Carrollton  and  St.  Charles  street  railway  companies,  with  the  pur- 
pose of  consolidating  all  the  lines  in  the  city,  with  a  total  mileage  of  186 
miles,  in  one  company  under  a  new  management.  The  offer  to  the  New 
Orleans  company  includes  the  assumption  of  the  floating  indebtedness  of 
the  company,  and  the  payment  of  a  ^  per  cent  interest  on  the  preferred  stock. 
It  reserves  the  right  to  buy  the  preferred  stock  at  112.50  at  any  time  it  should 
see  fit,  and  the  common  stock  at  35,  the  Philadelphia  syndicate  to  lease  the 
property  until  the  purchase  is  made. 

DETROIT,  MICH.— The  gross  receipts  of  the  Detroit  United  Railways 
for  eighteen  days  in  September  were  $159,661.16,  an  increase  of  $19,424.93  over 
the  same  period,  and  daily  average  increase  of  $1,079.16. 

BENTON  HARBOR,  MICH.— The  Michigan  &  West  Shore  Traction 
Company,  recently  incorporated,  has  filed  a  mortgage  for  $1,000,000  in  favor  of 
the  North  i\merican  Trust  Company,  of  New  York.  The  money  is  to  be  used 
to  provide  for  the  construction  of  the  road.  The  road  is  to  run  from  South 
Haven,  through  Covert,  loop  around  Paw  Paw  Lake  through  Watervliet, 
Coloma  and  Riverside,  with  southern  terminals  at  Benton  Harbor.  Extension 
to  St.  Joseph  is  contemplated  later  on.  S.  B.  Downer  is  the  principal  pro- 
moter of  the  line. 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  reports 
earnings  as  follows: 

August  1901  1900 

Gross  receipts    $283,589  $254,736 

Operating  expenses    122,035  106,238 

Earnings  from  operation    $161,554  $148,498 

Fixed  charges*    75,350  68,284 

Net  earnings                                                                        $86,204  $80,214 

Eight  months 

Gross  receipts   $2,031,771  $1,830,377 

Operating  expenses                                                               945,715  874,440 

Earnings  from  operation   $1,086,056  $955,931 

Fixed  charges*    585,398  558,750 

Net  earnings    $500,658  $397,181 


■*  Includes  taxes  and  proportion  of  preferred  dividend. 
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NEW  YORK,  N.  Y.— The  quarterly  dividend  of  1%  per  cent  on  the  stock 
of  the  Metropolitan  Street  Railway  Company  is  payable  Oct.  15. 

HEMPSTEAD,  N.  Y.— M.  J.  Mandelbaum,  of  M.  J.  Mandelbaum  &  Com- 
pany and  the  Pomeroy-Mandelbaum  syndicate,  has  just  completed  arrange- 
ments for  the  purchase  of  the  Mineola,  Hempstead  &  Freeport  Trac- 
tion Compai:y's  electric  railway  now  under  construction.  The  Cleve- 
land Construction  Company,  of  which  Will  Christy,  a  prominent  member 
of  the  syndicate,  is  president,  is  building  the  road,  which  was  originally  pro- 
moted by  Brooklyn  people.  Ten  miles  of  road  are  under  construction,  and  the 
road  is  to  be  extended  tc  Freeport,  15  miles.  The  Cleveland  Construction 
Company  has  just  closed  contracts  for  a  storage-battery  station  and  two  200-kw 
rotary  transformers.  Power  to  operate  the  line  will  be  furnished  by  the 
Roslyn  Light  &  Power  Company.  E.  Gonzenbach,  formerly  with  the  Albany 
&  Hudson  R.-iilway,  of  Albany,  N.  Y.,  is  in  charge  of  the  construction  work, 
having  receii  1/  become  identified  with  the  Cleveland  Construction  Company. 

CLEVELAND,  OHIO.— The  receipts  of  the  Cleveland,  Elyria  &  Western 
Railway  for  the  first  week  in  September  were  $5,753.87,  and  for  the  second 
week  $7,912.79,  the  increase  being  attributable  to  the  G.  A.  R.  week  in  Cleve- 
land. The  average  for  fourteen  days  was  $976.19  per  day,  compared  with 
$628.20  per  day  for  the  same  period  in  September,  1900. 

CLEVELAND,  OHIO.— M.  J.  Mandelbaum  &  Company,  of  Cleveland,  have 
just  issued  stock,  to  the  amount  of  $2,000,000,  for  the  Aurora,  Elgin  &  South- 
ern Railway.  The  bonds  of  the  road,  to  the  amount  of  $1,700,000,  were  re- 
cently issued.  The  road  is  72  miles  in  length,  and  is  made  up  of  several  short 
lines,  which  were  bought  up  and  consolidated  last  year.  It  extends  from 
Carpentersville,  through  Elgin,  Batavia,  Aurora  and  other  towns,  to  York- 
ville,  and  will  connect  with  two  other  lines  extending  into  Chicago,  and  now 
under  construction  by  the  same  parties.  The  third-rail  system  is  to  be  em- 
ployed. 

CLEVELAND,  OHIO.— Stockholders  of  the  Lorain  &  Cleveland,  Sandusky 
&  Interurban,  Sandusky,  Norwalk  &  Southern,  and  Toledo,  Fremont  &  Nor- 
walk  railways  met  in  Cleveland,  Sept.  20,  and  ratified  the  actions  of  the 
directors  of  tlie  various  companies  in  an  agreement  to  consolidate  the  proper- 
ties into  the  Lake  Shore  Electric  Railway.  The  prospectus  of  the  new  com- 
pany states  that  the  company  will  have  a  capital  stock  of  $6,000,000,  divided 
into  $1,500,000  preferred  and  $4,500,000  common.  Only  $4,000,000  of  bonds  are 
to  be  issued  on  the  present  mileage,  the  balance  of  $2,000,000  being  intended 
to  cover  extensions  and  requirements  in  the  way  of  feeders  or  possible  com- 
petition. The  total  mileage  of  the  road  is  160  miles,  so  that  the  bonds  amount 
only  to  $25,000  per  mile,  including  the  city  lines  in  Sandusky,  Norwalk, 
Bellevue  and  Fremont.  The  total  cost  of  the  properties,  with  their  stock  and 
bond  issues,  and  the  sums  being  expended  for  extensions  and  betterments, 
follows : 

Cost  Bonds        Stock  Extensions 

Toledo,  Fremont  &  Norwalk  $1,835,000    $1,.500,000    $1,500,000  $300,0UU 

Sandusky,  Norwalk  &  Southern....      500,000        400,000  400,000   

Sandusky  &  Interurban   450,000        400,000        400,000  660,000 

Lorain  &  Cleveland    825,000        750,000  1,000,000   


Tables  of  Recent  Traction  Earningfs 


$3,610,000    $3,050,000    $3,300,000  $960,000 
Total  cost  when  new  construction  work  is  completed,  $4,570,000. 
The  earnings  of  the  combined  roads  during  the  past  three  months,  on  a 

mileage  of  125  miles,  none  of  the  roads  being  connected,  and  there  being  no 

through  traffic,  was  as  follows: 

June   $33,201.28 

July    39,446.81 

August    44,909.63 


$117,557.73 

or  an  average  of  $39,185.90,  or  on  a  basis  of  $470,230.80  per  year.  On  the  basis 
of  125  miles  operated,  this  would  show  an  earning  of  $3,761  per  mile,  or  slightly 
less  than  the  average  earnings  per  mile  of  the  interurban  roads  of  the  country, 
which  are  $3,800  per  mile.  During  the  past  two  years  the  Lorain  &  Cleveland 
has  averaged  over  $4,500  per  mile,  and  it  is  claimed  that  with  through  traffic, 
both  passenger  and  freight,  the  latter  class  having  been  comparatively  un- 
touched, the  earnings  of  the  road  will  be  at  least  50  per  cent  greater  than  the 
combined  earnings  of  the  constituent  companies.  It  is  claimed  the  Lake  Shore 
Electric  Railway  will  serve  an  immediate  population  of  over  1,000,000;  Cleve- 
land, the  eastern  terminus,  has  400,000,  and  Toledo,  the  western,  175,000.  The 
larger  towns  on  tlie  route  are  as  follows:  Lorain,  18,000;  Vermillion,  2500; 
Sandusky,  25,000;  Norwalk,  10,000;  Monroeville,  2600;  Belevue,  5000;  Fremont, 
12,000;  Clyde,  2000;  besides  numerous  villages  ranging  from  250  to  2000.  From 
Cleveland  to  Sandusky  is  entirely  private  right  of  way,  and  much  of  tlic 
Iialance  is  also  built  on  private  property.  Franchises  in  all  the  towns  run  for 
at  least  twenty-four  years.  Eacn  of  the  four  companies  has  large  and  well- 
equipped  power  houses.  The  rolling  equipment  of  the  new  road  consists  of 
thirty-nine  interurban  cars  of  the  largest  size  in  first-class  condition,  five 
cars  of  the  same  size  in  second-class  condition,  twenty  city  cars  for  Sandusky 
lines,  five  express  and  baggage  cars,  eighteen  flat  cars  and  one  steam  locomo- 
tive for  construction  work.  A  number  of  new  cars  of  the  largest  size,  equipped 
with  four  75-hp  motors,  have  been  ordered  for  through  traffic,  and  several  of 
these  will  be  parlor  cars.  It  is  the  intention  later  to  operate  sleeping  cars 
from  Cleveland  to  Detroit  over  the  Detroit  &  Toledo  Shore  line,  which  is 
owned  by  the  same  syndicate.  The  total  mileage  of  the  Everett-Moore  syndi- 
cate, in  operation  or  practically  so,  is  given  as  1350  miles,  divided  as  follows: 
Cleveland  city  and  interurban  lines,  430  miles;  Lake  Shore  Electric  Railway, 
160  miles;  Toledo  city  lines  and  interurbans,  150  miles;  Detroit  &  Toledo 
Shore  line,  60  miles;  Detroit  city  lines  and  Michigan  interurbans,  550  miles. 

SEATTLE,  WASH.— The  Seattle  City  Railway  and  Leschi  Park  have  been 
sold  to  James  S.  Goldsmith,  representing  the  Seattle  Electric  Company,  for 
$500,000.  The  railway  properties  acquired  are  tlie  Jackson  Street  Electric  line 
.•iiid  Yesler  Way  Cable.  Leschi  Park  has  an  area  of  4.43  acres,  and  is  highly 
improved.  The  sale  of  the  property  will  effect  no  immediate  change  in  the 
operation   of  the  roads. 


NAME 


American  Rys.  Co  

Binghamton  Rv.  Co  

Brooklyn  R.  T.' Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Cleveland  &  Eastern.  . . . 
Cleveland  El.  Ry.  Co. . . . 
Cleve.,  Elyria  &  Western 
Cleveland,  Painesville  & 

Eastern  

Consolid.Tr.  (Pittsburgh) 
Denver  Citv  Tramway 

Detroit  United  Ry  

Duluth  Superior  Tr  . . 
Herkimer,  Mohawk,  Ihon 

&  Frankfort  Ry.  Co. . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

St.  Louis  Transit  Co. . . . 

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 
Twin  Citv  Rapid  Transit. 
United  Tr.  Co'.  (Albany). 
United  Tr.Co.(Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 

1901 

1900 

Month 

Aug. 

$91,176 

$81,813 

Aug. 

21,490 

19,539 

J  In  V 

I  >  20 ^  y 6 1 

|ulv 

23,459 

18,378 

1  une 

72.201 

73-965 

July 

3,873 

Aug. 

10,671 

5.363 

Aug. 

209,462 

182,940 

Aug. 

27-307 

July 

19-143 

16,605 

Aug. 

289, 103 

268,919 

Aug 

142,390 

124,718 

Aug. 

288,575 

261,810 

July 

45,983 

May 

4,508 

4,146 

|uly 

528,936 

250-999 

luly 

15,^03 

11,159 

Aug. 

179,587 

173-584 

Aug. 

67-693 

57.954 

luly 

5.954 

5.115 

Aug. 

21,985 

18,133 

Aug. 

89.379 

84,272 

Aug. 

509,048 

505.728 

Aug. 

63,763 

57.647 

Aug. 

39.915 

30,201 

June 

56,952 

48,211 

Aug. 

283,589 

254-737 

July 

134,370 

126,121 

Mar. 

157.792 

148,009 

Latest 
Nkt  Earnings 


IflOl  1900 


I  o,  604 
(?445,266 
15,770 

42,452 

e  260 
6,133 
93,315 
14,936 

11,393 
163,345 

64,216 
138,160 

23,866 

1.935 
287,601 

6,531 


33.669 
3-748 
6,757 

41,234 

30,019 

21,465 
26,010 
161,554 
54-732 
70,741 


9,684 
474.541 
13-232 

42,700 

"3-781 
89-582 


11,057 
159,788 

61,949 
125,363 


127,152 
3,818 

24,064 
3.199 
7,837 

35.514 

27.713 
14,996 

21,305 
148,498 
47,466 
65,511 


NAME 


American  Rys.  Co..  Aug.  31 
Binghamton  St.  Ry  Aug.  31 
Brooklyn  R.  T.  Co.  June  30 
Chicago  &  Milwau- 
kee El.  Ry.  Co. .  .  a  July  31 
Cincinnati,  Newport 

&  Covington  Ry. 

Co    aIune3o 

City  El.(Ronie,G,i. )  1  |uly  31 
Cleveland  EI.Ry.Ci  (i.\ug.3i 
Cleveland,  Elyria  & 

Western  Ry.  Co  .  a  Aug.  31 
Cleveland,  Paines 

ville  &  Eastern  .  .  ajuly  31 
Consolid.   Tr.  Co. 

(Pittsburg)   rfAug.31 

Denver  City  Tram 

way  a:Aug.3  1 

Detroit  United  Ry..  aAug.31 
Herkimer,  Mohawk, 

Ilion  &  Frankfort 

Ry.  Co    May  31 

International  Tr. . .  May  31 
London  St.  Ry.  ...a|uly3i 
Milwaukee  El.  Ry. 

&  Lt.  Co  rfjune  30 

Montreal  Street  Ry.  *Aug.  31 

Olean  St.  Rv.  Co         Jutie  30 

Richmond  Trac. Co  |*Aug.  31 

Rochester  Ry  j  Aug.  31 

,St.  Louis  Transit  Co  a  Aug. 31 
Scranton  Ry.  Co. . .  j  Aug.  31 
Seattle  Elec.  Co. . .  [(i^May  3 1 
Southern  Ohio  Tr.  a  Aug. 31 
SyracuseR.T. Rv.Co|  ] une 30 
Twin  City  R.  T.'  Co.'aAug.  31 
United  Tr.  Co.  (Al-I 

bany)  I  June3o 


Gross  from  July  1  to  Latest 
Date 


Penod 
Ending 


1901 


$180,834 
43,970 
12101 198 

88,920 


1900 


$  166,412 
39,414 

I I 75 1595 


'Net  from  July  1  to 
Latest  Date 


ISOl 


1900 


22,932 

/?4 1 30, 563 


71.565  46,829 


24.1.38I 


84.592 

1,448,854 

980,891 
1,843  510 

48.895 
2,698,332 
75.416 

918,104 
1,706,384 
52,018 

197.579 
180,457 

3,801,409 
127.958 
514,386 
218,736 
621,29 

2,031,77 

1,340,3561 


21,035 
^3,758,369 

40,828 


369,938 

223,546 
e  2,97(1 
658,542 

220,145 

1-330,593 

601,153 

112,186 

70, 122 

40,349 

,74,854 

40,614 

35,715 

1,379.544 

822,662 

785,039 

847,019 
1,643,786 

442,484 
855,626 

366,798 
729,227 

47,026 

2,331,632 

60,629 

20,247 
1,303,216 
26,698 

21,063 
1,085,748 
13-475 

830,674 
(,601,032 
48,700 
182,330 
167,452 
2,657.716 

116,843 
412,705 
188,056 
552,403 
1,830,378 

426,071 

389-333 

25,790 
73.705 
84,025 

22,997 
89.902 
70,977 

62,318 
193-192 
96-257 
280,469 
1,086,056 

55.. 507 
97.253 
89, 168 
233.268 
955,931 

186,131 

*  Kleven  months.        t  CdUieJ  oy  -itriKe  oi  employees.         a  tVom  Jan.  1. 
^  Three  months.  Fi /e  months.     (-Exclviding  ta.xcs. 
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MONTGOMERY,  ALA.— Capt.  Berry  Holt,  of  Montgomery,  has  been 
granted  a  franchise  for  the  construction  of  an  electric  railway  here.  The 
company  in  which  Capt.  Holt  is  interested  will  build  18  miles  of  line  and  open 
up  a  park  of  300  acres.    Construction  work  is  to  be  begun  at  once. 

BIRMINGHAM,  ALA. — The  Birmingham  Railway,  Light  &  Power  Com- 
pany is  making  great  progress  with  its  new  line  from  Ensley  to  Wylam. 
The  wires  are  being  strung  and  the  connections  will  be  made  in  a  few  days. 
The  equipment  recently  purchased  for  the  company,  consisting  of  $150,000 
worth  of  rolling  stock,  will  arrive  soon,  and  the  line  to  Bessemer,  G  miles  from 
Powderly,  will  be  equipped  with  electricity. 

OAKLAND,  CAL. — A  short  electric  railway  will  be  constructed  by  the 
Selby  Smelting  Works  Company  to  connect  its  smelter,  near  Oakland,  Cal., 
with  a  new  town  site  fronting  on  the  bay.  The  company  proposes  to  con- 
struct a  model  village  for  its  employees  on  the  recently  acquired  tract  of 
land. 

OAKLAND,  CAL. — The  Oakland  Transit  Company  is  preparing  to  make 
extensive  improvements  in  the  Elmhurst  power  plant  of  the  recently  acquired 
Oakland,  San  Leandro  &  Haywards  Electric  Railway  Company,  with  the 
object  of  operating  all  the  cars  embraced  in  the  eastern  division  of  the  com- 
pany's lines  from  this  plant. 

HARTFORD,  CONN.— It  is  stated  that  the  Hartford  &  Worcester  Street 
Railway  Company  will  begin  the  grading  of  its  line  this  fall,  so  that  the  con- 
struction of  the  line  can  be  begun  in  the  early  spring.  All  the  locations  in 
Connecticut  from  Hartford  to  the  Massachusetts  line  have  been  obtained. 
Locations  have  also  been  granted  in  the  towns  of  Holland  and  Wales  in 
Massachusetts.  Hearings  have  been  assigned  by  all  the  other  towns  on  the 
route  through  Massachusetts  to  Worcester,  including  Sturbridge,  Brookfield, 
Charlton,  Oxfcrd  and  Auburn,  to  the  Worcester  line. 

WILMINGTON,  DEL.~The  Newport  extension  of  the  Wihnington  City 
Railway  Company  has  just  beeen  placed  in  operation. 

JACKSON,  GA. — Interests  identified  with  the  syndicate  that  last  year  pur- 
chased water  rights  on  the  Ocmulgee  River  have  made  application  for  a  fran- 
chise to  construct  an  electric  railway  in  Jackson.  The  plan  of  the  promoters 
is  to  construct  an  electric  railway  from  Jackson  to  Indian  Spring  and  Flovilla, 
a  distance  of  6  miles,  and  to  erect  a  large  power  plant  to  supply  current  for 
operating  the  proposed  road  and  for  commercial  purposes. 

SYCAMORE,  ILL.— The  promoters  of  the  Sycamore-DeKalb  Electric  Rail- 
way Company  have  secured  extensions  of  the  company's  franchises,  some  of 
which  had  already  expired,  they  securing  new  franchises  in  these  cases.  The 
franchise  in  DeKalb  has  been  extended  to  Jan.  10,  1902,  and  the  franchise  in 
Sycamore  has  been  extended  to  Feb.  11,  1902.  The  entire  right  of  way  be- 
tween the  two  cities  has  been  secured.  The  company  is  making  strenuous 
efforts  to  so  perfect  its  plans  that  construction  work  may  be  begun  almost 
immediately.  E.  B.  Magill,  of  Chicago,  is  the  principal  promoter  of  the 
enterprise. 

MOLINE,  ILL.— The  Moline,  East  Moline  &  Watertown  Suburban  Rail- 
way has  been  granted  a  twenty-year  franchise  to  operate  an  electric  railway 
over  what  is  known  as  the  Second  Avenue  route,  in  Moline.  The  franchise 
ordinance  provides  for  a  fare  of  5  cents  to  the  limits,  5  cents  in  East  Moline 
and  10  cents  from  any  point  in  Moline  to  Main  Street,  near  the  artesian  well 
in  East  Moline,  to  extend  over  a  period  of  two  years,  after  which  a  5-cent 
fare  will  prevail  between  the  city  and  suburb.  Col.  U.  P.  Hord  is  interested 
in  the  new  company,  and  is  now  busily  engaged  in  securing  consents  of 
property  owners  beyond  the  city  limits. 

ALTON,  ILL. — The  promotors  of  the  electric  railway  between  East  Alton 
and  Granite  City,  which  will, connect  with  an  extension  of  the  lines  of  the 
Alton  Railway,  Gas  &  Electric  Company,  are  seeming  the  right  of  way  for 
the  proposed  electric  line  through  the  American  Bottoms.  The  right  of  way 
is  being  made  over  to  E.  G.  Speicer  and  Fred.  E.  Allen.  The  right  of  way 
will  be  along  the  east  side  of  the  Wabash  tracks  from  Granite  City  to  the 
point  where  the  Wabash  diverges  from  the  Big  Four,  and  at  that  point  a 
crossing  will  be  made  to  follow  along  the  Big  Four.  The  land  owners  give 
the  right  of  way  for  the  construction  of  a  railway  to  be  operated  hy  electricity 
or  other  improved  motive  power  than  steam. 

SALEM,  ILL. — The  Wabash  &  Mississippi  Construction  Company,  which 
was  organized  and  incorporated  about  three  years  ago  by  Dr.  W.  C.  Irwin, 
Charles  A.  Neff  and  D.  D.  Hayme,  has  been  reorganized,  and  Dr.  D.  D. 
Mercer,  the  former  street  railway  magnate  of  Omaha,  Neb.,  has  acquired  an 
interest  in  the  company.  It  was  the  intention  of  the  company  to  construct  an 
electric  railway  from  Lawrenceville,  111.,  to  East  St.  Louis,  passing  through 
the  counties  of  Lawrence,  Richland,  Clay,  Marion,  Clinton  and  St.  Clair. 
The  company  had  secured  the  right  of  way,  but  shortly  after  doing  so  the 
scheme  was  abandoned  for  a  time.  With  the  additional  capital  now  secured 
the  company  will  begin  at  once  to  again  secure  the  right  of  way,  and  im- 
mediately after  so  doing  will  begin  the  construction  of  the  proposed  line. 
The  construction  work  will  begin  at  Lawrenceville,  as  originally  intended, 
and  will  extend  only  to  O'Fallon,  111.,  as  they  have  perfected  arrangements  to 
get  into  St.  Louis  from  that  point  over  the  East  St.  Louis-Belleville  line. 
Dr.  W.  C.  Irwin  and  James  A.  Hogue,  two  local  capitalists,  are  back  of  the 
movement,  and  there  seems  to  be  no  doubt  that  the  line  will  be  constructed 
before  the  St.  Louis  World's  Fair  in  1903.  The  principal  offices  will  be 
located  at  Salem,  and  Dr.  Irwin  will  be  general  manager. 


INDIANAPOLIS,  IND.— The  Fort  Wayne  &  Lima  Traction  Company 
was  incorporated  Sept.  17,  with  a  capital  stock  of  $50,000.  The  company  is 
composed  of  the  following  citizens  of  Lima,  Ohio:  D.  J.  Cable,  J.  B.  Kerr, 
W.  F.  Numan,  W.  L.  Parmenter  and  Henry  W.  Neff,  and  proposes  to  con- 
struct an  electric  railway  from  Lima,  Ohio,  to  Fort  Wayne.  The  line  will 
touch  New  Haven  and  Monroeville,  in  Huron  County. 

RICHMOND,  IND.— The  Eastern  Indiana  Traction  Company,  which  pro- 
poses to  construct  an  electric  railway  to  connect  Richmond,  Portland  and 
Winchester,  is  making  rapid  progress  with  its  preliminary  arrangements. 
Franchises  have  been  granted  at  Portland,  Winchester,  Lynn  and  Fountain 
City,  and  will  soon  be  asked  at  other  points.  The  right  of  way  has  been 
secured  from  the  Richmond  north  corporation  line  to  Portland,  with  little 
exception.  The  engineers  are  at  work  on  preliminary  surveys.  Peter  Schwab 
is  president  of  the  company. 

INDIANAPOLIS,  IND.— Interests  identified  with  the  Cincinnati,  Law- 
renceburg  &  Aurora  Railway  have  just  incorporated  the  Cincinnati  &  In- 
dianapolis Traction  Company.  The  Cincinnati  &  Indianapolis  Traction  Com- 
pany's proposed  lines  will  practically  be  an  extension  of  the  lines  of  the  Cin- 
cinnati, Lawrenceburg  &  Aurora  Railway,  and  they  will  extend  through 
Marion,  Shelby,  Decatur,  Franklin  and  Dearborn  counties,  touching  Shelby- 
ville  and  Grecnsburg.  The  road  will  practically  parallel  the  Big  Four  Rail- 
way, and  will  be  about  90  miles  long.  J.  C.  Hooven,  C.  E.  Hooven,  Stanley 
Shaffer,  C.  O.  Richter  and  C.  E.  Heiser,  of  Hamilton,  are  interested  in  the 
company. 

CLINTON,  lA.— The  Iowa  &  Illinois  Railway  Company  has  been  incor- 
porated, with  a  capital  stock  of  $125,000,  to  construct  a  railway  to  be  operated 
by  electricity,  or  other  power  than  steam,  from  Clinton  to  Davenport  and 
other  cities.  The  incorporators  and  officers  of  the  company  are:  F.  J. 
Spencer,  Wauseon,  Ohio,  president;  W.  E.  Hill,  of  Oak  Harbor,  Ohio,  vice- 
president;  Fred.  J.  Bellmeyer,  of  Wauseon,  Ohio,  secretary;  C.  C.  Handy,  of 
Wauseon,  treasurer;  Harry  W.  Dean,  of  Clinton,  la.,  assistant  treasurer  and 
general  superintendent;  J.  A.  Foster,  of  Attica,  Ind.,  superintendent  of  con- 
struction; F.  S.  Ham,  of  Wauseon,  Ohio,  counsel. 

GREENFIELD,  MASS.— Material  to  be  used  in  constructing  the  Green- 
field &  Deerfield  Street  Railway  is  arriving,  and  the  plan  is  to  begin  the  con- 
^lruction  of  the  line  at  once.  An  ofiBcer  of  the  company  predicts  that  the 
Hue  will  be  in  operation  to  Deerfield  by  Dec.  1,  but  the  present  conditions  do 
not  warrant  such  a  statement.  It  is  possible  that  with  continued  fine  weather 
this  could  be  done.    The  line  will  eventually  be  extended  to  Northampton. 

LOWELL,  MASS.— The  Council  has  granted  the  application  of  the  Boston 
&  Northern  Street  Railway  Company  for  permission  to  build  a  belt  line  here. 
The  meeting  at  which  action  on  the  application  was  taken  was  largely 
attended,  and  the  company  was  commended  for  its  excellent  service. 

UXBRIDGE,  MASS.— The  Milford  &  Uxbridge  Street  Railway  has  begun 
excavating  for  the  track  between  Mendon  Pond  and  Uxbridge,  and  the  work 
on  the  line  of  the  road  toward  Uxbridge  is  now  to  be  pushed.  C.  W.  Blakes- 
lee  &  Sons  are  building  the  line. 

PORT  HURON,  MICH.— The  City  Electric  Railway  Company  has  com- 
pleted its  Keewahdin  Beach  extension. 

WORCESTER,  MASS.— The  Consolidated  Street  Railway  Company  has 
filed  with  the  City  Clerk  applications  for  franchise  for  the  construction  of 
many  new  lines.  If  the  franchises  are  granted  the  company  will  add  many 
miles  to  its  present  trackage. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  has  its  line  nearly  graded,  and  expects  to  have  it  in  oper- 
ation from  Grand  Rapids  to  Muskegon  about  Nov.  1.  Between  600  and  700 
men  are  now  employed  on  the  work,  and  it  is  being  pushed  as  rapidly  as 
possible. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Kalamazoo  &  South  Haven 
Traction  Company  has  decided  to  do  its  own  work,  instead  of  letting  con- 
tracts for  its  construction,  and  will  begin  immediately.  It  will  dam  the 
Kalamazoo  River  just  above  Allegan. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids  Railway  Company  has 
begun  work  on  an  extension  of  its  line  on  West  Leonard  Street  to  the  city 
limits.  This  line  is  being  constructed  to  give  the  Grand  Rapids,  Grand 
Haven  &  Muskegon  Railway  Company  an  entrance  into  the  city. 

KALAMAZOO,  MICH.— Engineers  are  now  at  work  making  surveys  for 
the  lines  of  the  Southern  Michigan  Traction  Company,  which  are  to  extend 
from  Kalamazoo  to  Grand  Rapids,  with  a  branch  to  Otsego.  It  is  proposed 
to  build  a  road  of  the  most  modern  character-'  and  provide  for  both  pas- 
senger and  freight  service.  The  passenger  cars  will  be  larger  than  those 
ordinarily  in  use  on  interurban  roads,  and  will  be  equipped  with  four  75-hp 
motors.  Motor  cars  will  also  be  provided  for  freight,  and  will  act  as  electric 
locomotives  for  hauling  box  freight  cars.  The  road  will  be  constructed  on 
private  right  of  way  outside  of  towns  and  for  a  considerable  distance  in  the 
corporate  limits  of  some  of  the  towns.  The  grades  and  alignment  will  be 
such  as  to  admit  of  higlr-speed  service.  F.  H.  Ginn  and  George  T.  Bishop, 
of  Cleveland,  are  at  the  head  of  the  project,  and  E.  P.  Roberts  &  Company, 
of  Cleveland,  are  chief  engineers. 

JACKSON,  MICH.— The  Jackson  &  Ann  Arbor  Railway  Company  and  the 
Detroit  &  Ann  Arbor  Railway  Company  have  been  incorporated  under  the 
laws  of  the  State  of  Michigan,  each  company  having  a  capital  stock  of 
$100,000.  The  companies  propose  to  build  an  electric  railway  from  Jackson  to 
Detroit.  The  incorporators  of  the  companies  are:  J.  B.  Foote,  C.  H.  Frisbee 
and  G.  D.  Smith,  of  Jackson,  and  W.  Wilson,  of  Grass  Lake. 
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TRAFFIC  CONDITIONS  OF  NEW  YORK  CITY* 

BY  FRANK  R.  FORD         /V"'  ? 
__  (  / 


IN  the  vanguard  of  electrical  invention  and  application, 
America  is  regarded  by  the  world  as  the  leader  in 
the  solution  of  transportation  problems,  and  naturally 
its  metropolis  would  be  considered  as  exemplifying  the 
most  approved  traction  methods.  The  fact  of  its  position, 
however,  has  imposed  upon  New  York  City  a  certain  con- 
servatism against  the  exploiting  of  untried  devices  and  sys- 
tems, together  with  a  refusal  to  allow  the  unaesthetic  over- 


surface  and  elevated  cars,  by  ferries  and  bridge,  to  each 
individual  lodging  place  in  zone  upon  zone  of  homes.  And 
then,  after  the  work-a-day  necessities,  in  the  summer  time, 
the  seekers  of  pleasure  to  the  extent  of  hundreds  of  thou- 
sands ride  to  beaches  and  out-of-door  resorts,  and  on  Sat- 
urday afternoons  and  Sundays  the  workers  and  pleasure 
seekers  combine  their  forces  in  an  assault  upon  every  avail- 
able means  of  suburban  transportation.    This  "commuter" 


HERALD  SQUARE,  MANHATTAN,  WHERE  1070  SURFACE  CARS  PASS  IN  AN  HOUR 


head  trolley  in  its  central  district,  so  that  while  the 
final  result  will  be  the  Ijest  thai  the  world  has 
seen,  there  are  still  in  evidence  the  horse  omni- 
bus, the  horse  car,  and  the  steam  locomotive  for  ele- 
vated railroad  and  tunnel  service.  The  transportation 
problems  of  especial  interest,  however,  are  those  produced 
by  the  peripatetic  necessities  of  the  workers  among  three 
and  a  half  millions  of  people,  wedging  themselves  every 
morning  into  the  small  business  district  of  Manhattan 
Island  and  returning  in  the  short  space  of  a  few  hours  ])y 

*  Statistics  in  this  article  do  not  include  Riclimond  ISoroiigli. 


travel  and  "jDleasure"  travel,  as  far  as  the  surface  and  ele- 
vated systems  are  concerned,  are  the  greatest  in  the  world. 
It  is  estimated  that  at  least  300,000  people  travel  on  sur- 
face and  elevated  cars  daily  between  their  homes  and  the 
business  district  of  Manhattan  from  7  and  9  a.  m.  and  from 
5  and  7  ]).  111.,  and  that  on  a  cN'ar  suiiiiiuT  .Sunday  500,000 
are  carried  by  all  railroad  systems  ni  the  cit\'  for  recreation 
trips. 

With  the  exce])tion  of  the  single  New  York  &  Harlem 
line,  which  was  started  as  a  horse-car  line  in  1832,  and 
which  was  the  first  street  railway  line  in  the  world,  the  de- 
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velopment  of  the  surface  lines  in  New  York  City  does  not 
dififer  materially  from  that  of  other  places.  In  1835,  fol- 
lowing the  opening  of  the  Harlem  road,  the  first  stage 
line  was  started;  four  stages,  ^eating  ten  passengers  each, 
were  run  at  intervals  of  one  hour  between  the  city  and 
Yorkville,  and  thence  by  transfer  to  Harlem.  In  1852  the 
Sixth  Avenue  horse  railway  was  started  in  operation,  with 
4.  miles  of  line  ;  in  1854  the  Third  Avenue  line,  with  4  miles  ; 
also,  in  the  same  year,  the  Brooklyn  City  road,  with  17 
miles,  and  shortly  after  the  Second  and  Eighth  Avenue 
Imes.  The  Fourth  Avenue  line  was  operated  for  a  long 
time  as  a  steam  railroad,  but  the  portion  south  of  the  pres- 
ent Madison  Scjuare  Garden  was  changed  to  horse  opera- 
tion at  about  this  period.  By  i860,  as  shown  in  the  first 
of  the  accompanying  series  of  historical  maps,  there  were 
60  miles  of  these  horse-car  lines  in  operation.  In  1870  this 
amount  of  track  had  increased,  as  shown,  to  154  miles. 
The  first  elevated  line,  the  Ninth  Avenue,  from  the  Bat- 
tery to  30th  Street,  was  started  in  the  early  seventies,  and 
by  1880  practically  the  entire  mileage  of  present  Manhattan 
Elevated  lines  as  double  track  was  in  operation.  The 
Brooklyn  Bridge  began  operation  of  its  elevated  line  in 
1883,  and  the  Brooklyn  elevated  lines  were  started  in  opera- 
tion in  1888.  The  first  overhead  trolley  line  in  the  limits 
of  the  present  city,  outside  of  a  short  line  between  Brook- 
lyn and  Jamaica,  was  started  in  September,  1892,  the  road 
being  part  of  the  Union  Railway,  in  Bronx  Bor- 
ough. Electrical  ecpiipment  in  the  territory  now 
comprising  Brooklyn,  Bronx  and  Queens  Boroughs 
was  rapid  after  this,  so  that  horse  traction  was 
soon  almost  entirely  abandoned  in  these  districts.  Omni- 
buses on  Broadway  (Manhattan)  were  supplanted  by  horse 
cars  in  1885,  and  these  in  turn  by  the  cable  system  in  May, 
1893.  The  latter  has  just  been  abandoned  for  the  electric 
conduit  system  during  June  of  the  present  year.  The  first 
cable  system  in  the  city  was  that  operated  by  the  125th 
Street  and  Amsterdam  Avenue  lines  in  1885.  The  first 
electric  conduit  system  was  that  on  Lenox  Avenue,  started 
in  operation  in  1895.  At  present,  of  the  1141  miles  of  track 
in  operation  in  the  entire  city,  178  miles  are  elevated  lines 

Table  11. 

Population  of  Territory  now  Comprising  New  York  City. 


Boroughs 

1860 

1870 

1880 

1890 

1900 

Manhattan  . . 

813,669 

942,292 

1,149.739 

1,441,216 

1,850,093 

Brooklyn   . . 

279  122 

419  921 

599,495 

838,547 

1,166,582 

Bronx   

I7,OCO 

28,941 

42,898 

81,255 

200,507 

30,428 

42,669 

56,560 

87,050 

152,999 

Totals. . . . 

1,140,219 

1,433,823 

1,848,692 

2,448,068 

3,370,181 

Note. — Richmond  Borough  not  included.    1860-1890  figures  partly  approximate. 


operated  by  steam,  141  miles  are  surface  electric  conduit 
traction,  676  miles  are  surface  overhead  trolley  electric 
traction,  5  miles  are  surface  storage  battery  electric  trac- 
tion, I  mile  is  surface  cable  traction,  and  140  miles  are  sur- 
face horse  traction.  In  addition,  there  are  4^  miles  of  route 
operated  by  electric  and  horse  omnibuses.  The  passenger 
steam  railroad  mileage  of  route  in  the  city  is  123  miles. 
This  is  not  so  much  of  a  factor  in  the  transportation  as 
usual,  due  to  the  fact  that  only  one  railroad  runs  into 
Manhattan  Borough,  one  other  into  Bronx  Borough,  and 
one  into  Brooklyn  and  Queens,  the  other  railroads  being 
only  accessible  by  ferries  to  New  Jersey. 


DEVELOl'MENT 

The  great  growth  of  the  surface  and  elevated  systems 
during  the  past  forty  years  can  be  seen  from  the  maps 
showing  these  systems  in  i860,  1870,  1880,  1890,  and  by 
the  inset  map,  which  is  of  the  transportation  lines  in  IQOI. 
These  engravings  were  prepared  from  old  maps  and  from 
data  furnished  by  the  railroad  companies. 

Table  I.  shows  the  total  mileage  of  elevated  and  surface 
track  in  each  borough  in  terms  of  single  track.   These  fig- 

Table  I. 


Total  Miles  of  Track. 


Surface  Lines 

Elevated 

Lines 

"(3 

c 

£ 

c 

a 

0 
0 

K 

c 

0 

H 

c 

a 

0 

H 

c 

n 

c 

<3 
++ 

0 

0 

CQ 

0 
H 

0 
H 
■0 
c 

6 

i860 
1870 
1880 
1890 
I89I 
1892 

■893 
[894 

1895 
1896 
1897 
1898 
1899 

1900 
I9DI 

60 

T54 
179 

247 
257 
272 
272 

283 
308 
336 
320 

307 
296 
282 
283 

72 
178 
284 
302 

314 
320 

337 
337 
335 
419 

427 
450 
477 
502 

504 

10 

15 
21 
21 
21 

24 
28 

3i 

48 

56 
65 
65 
70 

73 

19 

39 
44 
43 
46 

46 
48 
49 
91 
92 
92 
98 
103 

i32 

342 

497 
609 
636 
656 

679 
694 
722 
852 
894 
914 
930 
952 
963 

79 

94 
100 
100 
100 
100 
102 
102 
102 
109 
1 10 
1 10 
110 

61 
61 
60 
60 

67 
69 
69 
76 
76 

74 
68 
68 

79 

155 
161 
160 
160 
167 
171 
171 
178 
185 
184 
178 
178 

132 
342 
576 
764 
797 
816 

839 
861 

893 
1,023 
1,072 
1,099 
1,114 
1,130 
1,141 

*  On  account  of  two  or  more  companies  reporting  the  same  track  on  certain  streets, 
the  mileage  given  prior  to  the  year  1900  is  inaccurate,  t  Includes  Brighton  Heach  Line 
to  Flalbush,  1897-1899,  subsequently  included  under  Surface  Lmes.  t  Includes  Sea 
View  Line,  1S90-1898,  subsequently  included  under  Surface  Lines.  a  Includes 
Brooklyn  Bridge  Elevated  Line. 


ures  and  all  yearly  data  in  other  tables  are  as  reported  in 
i860,  1870  and  1880  to  the  State  Engineer  and  Surveyor, 
and  from  1890  to  1901  to  the  New  York  Board  of  Railroad 
Commissioners.  The  figures  for  the  Brooklyn  Bridge  ele- 
vated line  were  obtained  from  the  chief  engineer,  and  all 
data  for  the  exact  subchvision  of  Brooklyn  elevated  and 
surface  lines  in  1899,  1900  and  1901  from  the  auditor  of  the 
Brooklyn  Rapid  Transit  Company.  All  statistics  in 
this  and  other  tables  before  1890  cover  fiscal  years 
to  Sept.  30,  and  subsequently  to  June  30.  The 
figures  from  i860  to  1899  represent  the  relative 
increase  closely,  although  they  are  in  many  instances 
not  absolutely  correct,  due  to  the  practice  of  the 
companies  of  reporting  track  operated  instead  of  track 
owned  and  leased,  thus  duplicating  the  latter.  In  1900 
and  1901,  however,  the  reports  for  the  franchise  tax  assess- 
ment required  more  accurate  returns,  so  that  the  figures  for 
these  years  are  correct.  Where  one  line  is  operated  in  two 
boroughs  it  is  included  in  the  one  containing  the  most 
trackage.  The  greatest  increase  shown  in  any  one  year 
was  130  miles,  in  1896,  due  largely  to  the  building  of  the 
Nassau  lines  in  Brooklyn,  now  part  of  the  Brooklyn 
Heights  system.  During  the  past  thirty  years  the  total 
track  mileage  has  averaged  about  50  per  cent  increase  for 
each  decade. 

The  population  included  in  the  district  now  covered  by 
New  York  City  increased,  as  shown  by  Table  II.,  from  i,- 
140,219  in  i860  to  3-370,181  in  1900.  During  the  same 
time,  as  shown  by  Table  III.,  the  annual  number  of  pas- 
sengers carried  increased  from  50,830,173  to  1,124,432,660. 
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It  is  interesting  to  note  that  since  1870,  while  the  popu- 
lation increased  about  one-third  for  each  decade,  the  total 
number  of  passengers  nearly  doubled  during  each  similar 


incomplete  in  the  earlier  years,  the  figures  have  been  ap- 
proximated. "Passengers"  in  all  cases  include  transfer 
passengers. 


Table  III. 
Passengers  Carried  Per  Year,  t 


i860 
1870 
1880, 
1890 
1891, 
1892, 

1 893' 
1894, 
1895, 
1896. 
1897. 
1898. 
1899. 
1900 
19  Ji. 


Surface  Lines 


Manhattan  Brooklyn  BroDX  Queens  Total 


38,455 
1 1  i,ou7 
148  615 
217,819 
226,248 
232,846 
233.3"' 
242,159 
285,926 

343.539 
385,097 
429.229 
5"4.29S 
533.L192 
55<J,6io, 


242 

,498 
,107 
887 

245 
607 

,301 
667 

.558 
.503 
830 
886 
,052 
114 
,435 


12,374,931 
36,537,175 
75,208,691 
107,222,538 
115,261,992 
123,303,283 
137,715,699 
142,535,644 
153  420,479 
172,115,126 
200,185,819 
217,410,612 
216,704,139 
243  214,554 
271,588,153 


1 ,038,014 

1,792.995 
3,394.726 
3,560,370 
3, 73', 930 
6,510,126 
9.538,175 
8,774.252 
10,562,496 
12,049,137 
23-327,664 
22,010,420 
27,4  9,589 
36,514,321 


1,052,380 
2  976,185 
3,346,196 
3,778,063 
4,024,673 
4,267,837 
4,768,808 
7,086,017 
8,373.496 
9,999,121 
10,727,440 
12,855  104 
13,086,649 


50,830,173 
148.582,687 
226,669, 173 
331,413.336 
348,416,803 
363,659,883 
381,550,799 
398,501,323 
452,89(.,o97 
533,303.142 
605,706,282 
679,967,283 
753.74'  ',"52 
816,661,361 
871,799.558 


Elevated  Lines 


Manhattan  Brooklyn  ♦  Total 


60,831,757 
190,024,848 
201,202,518 
213,692,745 
221,407,197 
202,751,532 
187,614,985 
184,703,636 
182,964,851 
183,360,846 

174.324.575 
184,164,110 
190,045,741 


81,686.166 

89,862,350 
94,426,871 
100,181,372 
90,162,483 
97,^78,890 
94,679,121 
90,240,073 
82,774,107 
57,650,084 
66,964,803 
62,587,361 


60,831,757 
271,711,014 
291,064,868 
308,1  19,616 
321,588,569 
292,914,015 
284,993,875 
279.382,757 
273,204,924 
266,134,953 

231,974,659 
251,128,913 
252,633,102 


Grand  Total 


50,830,173 
148,582,687 
287,500  930 
603,124,350 
639,481,671 
671,779,499 

7'J3,i39.368 
691,415,338 
737,883,972 
812,685,899 
878,911,206 
946,102,236 
985,714,711 
1,067,790,274 
1,124,432,660 


Includes  Brooklyn  Fridge  Elevated  Line.       t  Includes  Transfers 


period.  The  yearly  increases  of  surface  passengers  have 
been  nearly  continuous.  The  maximum  of  elevated  pas- 
sengers in  Manhattan  was  reached  in  1893.  due  to  the  sub- 
sequent electrical  e(|ui])ment  of  the  surface  lines.  The 

Table  IV. 
Surface  Car  Miles  Operated  Per  Year. 


Manhattan 

i860. . 

*8,6-4,77' 

1895.. 

46,463,765 

1896. . 

53,094.371 

1897.. 

55,594,518 

1898. . 

56,034,581 

1899. . 

59,878,684 

1900. . 

60,642,057 

I90I . . 

59,092,853 

Brooklyn 


3,695,058 
29  853,408 
37,743,976 
41,455,869 
43,321,946 
45,868,421 
43,824,960 
42,274,503 


Bronx 


2,013,739 
2,702,742 
3,213,284 
3,664,997 
4,025,891 
4,828, 24  s 
5,836,587 


Queens 


1,255,387 
2,096,226 
2,257,946 

2,776,311 
2,898,417 
3,066,444 
3,353,968 


Total 


Per  Mile 
of 
Track 


12,369,829  93,700 
79,586,299  1 10,200 

95,t'37,3i5|  II  2,300 
io2,52i,bi7|  1 14,700 
1 05,797, 835|ii5.8oo 
1 12,671,413  121,10  J 
1 1 2,361,704'  1 18,000 
1 10,557,911  114,800 


*No  reports  between  1860  and  1895. 

overflow  from  the  crowded  facilities  of  the  latter,  however, 
has  returned  to  the  elevated  line,  so  that  a  steady  increase  is 
again  being  shown.   The  Brooklyn  elevated  lines  also  show 

Table  V.. 

Elevated  Train  Miles  Operated  Per  Year. 


The  surface  car  miles  operated  per  year,  as  per  Table 
IV.,  show  a  steady  increase  in  Bronx  and  Queens  Bor- 
oughs, due  to  the  large  increase  in  the  suburban  business. 
In  Brooklyn  and  Manhattan  the  increase  is  continuous 
until  1899  and  1900,  when  a  distinct  saving  is  indicated, 
due  largely  to  the  economies  of  consolidation  and  to  the 
use  of  larger  cars. 

Table  V.  demonstrates  that  it  was  necessary  to  increase 
the  elevated  train  miles  operated,  due  to  surface  line  com- 
petition, even  when  the  number  of  passengers  decreased. 
Table  VI.  shows  the  large  increase  of  passengers  per  mile 
of  track,  largely  resulting  from  the  electrical  equipment  of 
horse-car  lines.  The  increase  in  number  of  passengers  per 
car  mile  is  due  partly  to  the  same  cause.  It  is  of  interest 
to  note  that  in  1901  the  passengers  per  surface  car  mile  are 

Table  VI. 

Passengers  Carried  Per  Year,  Per  Mile  of  Track,  Per  Car 
Mile,  and  Per  Train  Mile. 


Manhattan 

*B.ooklyn 

Tot.»l 

Per  Mile 
of  Track 

1880  

5,484.523 

5,484,523 

69,400 

1890  

8,083,520 

4,290,403 

12,373,923 

79,800 

I89I  

8,691,994 

4,385,999 

13,077,993 

81,200 

IS92  

9, 106,870 

4,356,450 

13,463,320 

84,100 

1893  

9,170,940 

4,485,682 

13,656,622 

85,400 

1894  

9,026,586 

4,874,938 

13,901,524 

83,200 

i~95  

9,275,558 

5,388,082 

14,663,640 

85,800 

1895  

9  827,702 

5,276,238 

15,103,940 

88,300 

1897  

9.910,965 

5,287,628 

15,198,593 

85,400 

1898  

10,032,003 

5,619.498 

15,651,501 

84,600 

1S99  

10,205.773 

5.388,773 

15  594,546 

84,700 

Car  miles 

C.ir  miles 

Car  miles 

Car  miles 

44,878,601 

16,900,186 

61,778,787 

347,000 

1901  

a44,5oo,ooo 

14,314,986 

58,814,986 

330,000 

i860. 
1870 
1880, 

1890 

I89I 

1892 

1893 
1894 

1895 
1896 
1897. 

1898, 
1899, 

1900, 
I90I 


Per  Mile  of  Track 

Per 
Surface 
Car  Mile 

Per 
Elevated 
Train 
Mile* 

Surface 

Elevated 

Total 

385,000 

385,000 

4.1 

434.000 

434,000 

456,000 

770,000 

499,000 

II. I 

546,000 

1,753,000 

789,000 

21.9 

548,000 

1,808,000 

802,000 

22.3 

554,000 

1,926,000 

862,000 

22.9 

562,000 

2,009,000 

838,000 

23-5 

574,000 

1,754,000 

803,000 

21. 1 

627,000 

1,667,000 

826,000 

5-7 

19.4 

626,000 

1,634,000 

794,000 

56 

185 

678,000 

1,535,000 

820,000 

5  9 

17  9 

744,000 

1,438,000 

06  r, 000 

6.4 

17  0 

810,000 

1,261,000 

885,000 

6.7 

14.9 

Per  Car 

Mile 

858,000 

1,411,000 

945,000 

7-3 

4  I 

905,000 

1,419,000 

985,000 

7-9 

4.0 

^Includes  Brooklyn  Bridge  Elevated  Cars.  Approximate. 

a  maximum  in  1893.  The  large  decrease  in  passengers  for 
1899  is  explained  by  the  operation  of  the  Brooklyn  Bridge 
elevated  line  by  the  Brooklyn  Elevated  Company  with  a 
free  transfer,  thus  eliminating  from  the  enumeration  the 
passengers  previously  thus  transferred.  In  a  few  in- 
stances in  this  and  similar  tables  where  reports  have  been 


*  Includes  Brooklyn  Bridge  Elevated  line. 

practically  double  those  per  elevated  car  mile,  which  dem- 
onstrates clearly  the  profitable  nature  of  the  short-haul 
business. 

From  Table  VII.  it  v^^ill  be  seen  that  the  rides  per  capita 
for  all  systems  have  more  than  doubled  in  the  past  twenty 
years,  so  that  in  1900  the  total  rides  per  capita  are  equiva- 
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lent  tu  a  ride  each  week  day  of  every  man,  woman  and 
child  in  the  city.  Table  VUL  shows  that  Brooklyn  has 
been  overbuilt  as  compared  with  the  rest  of  the  city,  the 
Bronx  even  containing  more  population  per  mile  of  track. 
Five  times  as  many  car  miles  are  operated  per  capita  in 
1900  as  in  i860,  as  shown  in  Table  IX.,  thus  vastly  in- 
creasing the  popular  convenience. 

FARES 

The  great  increases  shown  in  these  tables  are  due  princi- 
pally to  three  causes — the  extension  in  mileage,  the  added 

Table  VII. 
Rides  Per  Capita  Per  Year. 


1860 

1870 

1880 

1890 

1900 

Surface  Lines 

47 

118 

129 

151 

288 

44 

88 

126 

128 

209 

Bronx   

36 

42 

42 

1 38 

1 1 

34 

84 

Total  

45 

104 

122 

135 

242 

Elevated  Lines 

53 

132 

ICO 

Brooklyn  

97 

57 

Total  

33 

1 1 1 

75 

45 

104 

155 

246 

317 

conveniences  in  equipment  and  speed,  and  reduction  in  fare. 

In  1835  the  stage 

fare  from  the  City  Hall  to  Harlem  was 

25  cents;  in  1880, 

jn  the  Eighth  Avenue  line,  5  cents  was 

Table  VIII. 

Population  Per  Mile  of  Track. 

I860 

mo 

1880 

18OO 

lilDII 

Surface  Lines 

^3,561 

6,119 

6,423 

5,835 

6,561 

3,«77 

2,359 

2,111 

2,777 

2,324 

2,894 

2,859 

3869 

2,864 

2,977 

2,232 

1 ,  56 1 

Total  

8,638 

4,192 

3,720 

4,020 

3,540 

Elevated  Lines 

14,553 

15,332 

1 6,  s  1 9 

13.747 

17,156 

Total  

23,401 

15,790 

18.930 

Grand  Total  

8,638 

4,192 

3,210 

3,2c'4 

2,982 

charged  south  of  Fifty-First  Street  and  5  cents  addi- 
tional north  of  that  point. 

In  1900  the  average  fare  on  surface  and  elevated  lines  for 
the  entire  city  was  3.87  cents  per  passenger  (including 
transfers).  All  elevated  lines  charge  5  cents  fare.  This 
fare  includes  in  the  Brooklyn  system  a  free  transfer  across 
the  Brooklyn  Bridge.  It  is  now  possible  for  a  passenger 
to  ride  from  South  Ferry  to  Fort  George  by  surface  line, 
12  miles,  for  5  cents,  and  from  the  Manhattan  City  Hall, 
without  change,  to  Coney  Island,  11  miles  by  one  line,  for 
5  cents  on  week  days.  This  latter  charge  is  10  cents  on 
this  line  on  Sundays  and  holidays,  and  by  all  other  lines  is 
10  cents  daily.  Free  transfers  at  practically  all 
principal  intersecting  points  are  issued  by  the  lines 
of  each  surface  system,  and  at  the  suburban  term- 
inals of  the  Brooklyn  elevated  system  to  surface 
lines,  while  3-cent  transfers  are  issued  between  the  Man- 


hattan Elevated  and  Third  Avenue  surface  systems.  The 
5-cent  limit  in  Manhattan  extends  to  the  Harlem  River  on 
the  surface  system,  and  beyond  to  the  limits  of  the  city  the 
fare  is  5  cents.  On  the  Manhattan  Elevated  system  5  cents 
is  charged  for  the  ride  from  South  Ferry  to  Fordham,  a 
distance  of  13  miles. 

In  Brooklyn  the  fare  on  surface  or  elevated  and  surface 
lines  from  Manhattan  City  Line  to  Corona,  Jamaica,  Kings 
Highway  or  Twenty-Second  Avenue  is  5  cents,  and  beyond 
to  the  terminals  at  Flushing  and  Coney  Island  is  5  cents 
additional.  The  fare  by  various  East  River  ferries  is  2  and 
3  cents,  except  on  the  shorter  lines  between  5  and  7 130 
a.  m  and  5  and  7:30  p.  m.,  when  it  is  i  cent.  The  fare 
across  Brooklyn  Bridge  by  elevated  line  is  2^  cents.  In 
Queens  the  fare  from  the  Long  Island  ferry  terminals  to 


Table  IX. 
Car  Miles  Operated  Per  Capita. 


1860 

1900 

Surface  Lines. 

Bron.x  

Total  

Elevated  Lines. 

10.7 
13.2 

32.8 

37-6 
24.2 
20.0 

10.8 

33-3 

24-3 
145 

Total  

18.4 

10  8 

51-7 

Flushing  and  College  Point  is  5  cents,  and  beyond  to 
Jamaica  5  cents,  with  an  additional  5  cents  to  Far  Rocka- 
way,  a  total  distance  of  24  miles  for  15  cents,  which  is  the 
longest  line  under  one  company's  control  in  the  city. 


ORGANIZATION  OF  COMPANIES 

This  reduction  in  rates  of  fare  has  been  made  possible 
by  the  process  of  centralization  of  ownership  of  these  sys- 
tems, which  has  been  continuous  since  the  first  purchases 
for  control  of  the  Manhattan  surface  systems  by  the  Wid- 
ener-Elkins  Syndicate,  assisted  locally  by  the  Whitney- 
Ryan  interests.  The  first  purchases  were  in  1885  of  the 
Chambers  Street  line  and  the  Houston  Street,  West 
Street  &  Pavonia  Ferry  R-dlway  Company,  and  the 
control  of  company  after  company  was  secured  to  form 
first  the  Metropolitan  Traction  Company,  and  finally  the 
present  Metropolitan  Street  Railway  Company.  A  con- 
tinual contest  for  supremacy  was  waged  with  the  Third 
Avenue  Railroad  Company,  until  practically  all  sur- 
face lines  in  Manhattan  and  the  Bronx  were  controlled  by 
one  or  the  other.  Poor  management  in  the  financing  and 
electrical  equipment  of  the  Third  Avenue  Railroad  cable 
svstem  threw  this  company  into  difficulties,  and  eventually, 
in  1900,  a  controlling  interest  was  secured  by  its  rival.  At 
the  present  time  all  surface  lines  in  Manhattan  and  all  in 
the  Bronx,  with  one  insignificant  exception,  are  controlled 
hy  the  Metropolitan  Street  Railway  Company.  Similarly, 
all  elevated  lines  in  these  boroughs  are  controlled  by  the 
Manhattan  Railway  Company,  owned  largely  by  the  Gould 
and  Sage  interests,  and  all  steam  suburban  passenger  rail- 
road lines  by  the  New  York  Central  &  Hudson  River  Rail- 
road Company  and  the  New  York,  New  Haven  &  Hartford 
Railroad  Company. 
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In  Brooklyn  Borough  the  consohdation  of  the  surface 
hnes  began  with  the  acquirement  in  1895  by  the  Brady 
interests  of  a  number  of  Hnes,  which  were  placed  under 
the  control  of  the  Brooklyn  City  Railroad.  This  company 
was  later  leased  to  the  Brooklyn  Heights  Railroad  Com- 
pany. Shortly  afterward  the  Johnsons  acquired  the  At- 
lantic Avenue  Railroad,  which  was  united  to  their  Nassau 
system,  then  under  construction.  The  resulting  competi- 
tion was  so  energetic  as  to  compel  the  purchase  and  con- 
solidation of  this  line  with  the  Brooklyn  City  Railroad  in 
1900;  this  consolidation  forming  the  present  Brooklyn 
Rapid  Transit  Company.  The  control  of  the  two  elevated 
railroad  systems  was  obtained  in  1899,  together  with  some 
of  the  minor  surface  branches  of  the  Long  Island  Railroad 
running  to  Coney  Island;  and  in  1898  the  right  was  ob- 


NEW  CONSTRUCTION  AND  EQUIPMENT 

The  Rapid  Transit  Subway  Construction  Company, 
which  is  owned  by  the  Belmont- Vanderbilt-Long  Island 
Railroad  interests,  has  now  under  construction  the  "Sub- 
way," or  underground  railroad,  from  the  Manhattan  City 
Hall  to  Kingsbridge,  with  an  East  Side  branch  to  Ford- 
ham,  as  shown  by  the  inset  map.  This  work  is  under  con- 
tract to  be  completed  by  Aug.  24,  1904.  There  will  be  four 
tracks  from  a  loop  at  the  City  Hall  to  104th  Street,  and 
thence  three  tracks  to  Washington  Heights,  and  two  be- 
yond to  Kingsbridge,  and  also  two  tracks  on  the  East 
Side  branch.  The  rights  are  now  being  obtained  for  an 
extension  from  the  City  Hall  under  Broadway  to  the  foot 
of  Whitehall  Street,  thence  under  the  East  River  and  Jo- 
ralemon  Street  to  a  loop  at  the  Brooklyn  City  Hall,  and 


Table  X. 

Independent  Surface  and  Elevated  Lines  of  New  York  City,  Year  Ended  June  30,  1901. 


Miles  of  Track 
Owned 
and  Leased 

Power 
Houses 

Car  Houses 
or  Yards 

Maximum  Cars 
Operated  during 
Average 
Busy  Day 

Passengers  for  Year 

Car  Miles  for 
Year 

283 

1 10 

2 

0 

24 

7 

2,143 
1,089 

550  610,435 
190,045,741 

59,092  853 

*44, 500,000 

393 

2 

31 

3,232 

740,656,176 

103,592,853 

454 

68 
47 
3 

6 

0 

3 
0 

15 
9 

5 
2 

1,287 

559 

230 
6 

234,500,337 
62,857,361 

35,489,353 
1,598,463 

35,840,939 
14,314,986 
6,209,719 
222,821 

572 

9 

31 

2,082 

334,175,514 

56,588,465 

70 

I 

2 

155 

36,211,950 

5,776,927 

3 

0 

I 

10 

302,371 

59,660 

73 

I 

3 

165 

36,514,321 

5,836,587 

102 

2 

4 

125 

12,980,397 

3,341,046 

I 

I 

I 

2 

106,252 

12,922 

103 

127 

13,086,649 

3,353,968 

I,T4[ 

15 

70 

5,606 

1,124,432,660 

169,371,873 

Manhattan 

Metropolitan  Street  Railway  Co  

Manhattan  Railway  Co.  (Elevated)  

Total  

Brooklyn 

Brooklyn  Rapid  Transit  Co.  (Surface)  

Brooklyn  Rapid  Transit  Co.  (Elevated)  

Coney  Island  and  Brooklyn  Railroad  Co  

Van  Brunt  Street  and  Erie  Basin  Railroad  Co  

Total  

Bronx 

Metropolitan  Street  Railway  Co  

City  Island  Railroad  Co  \ 

Pelham  Park  Railroad  Co  / 

Total  

Queens 

New  York  and  Queens  County  Railway  Co  \ 

New  York  and  North  Shore  Railway  Co  J 

Ocean  Electric  Railway  Co  

Total  

Grand  Total  


*Approximate 


tained  to  operate  the  Brooklyn  Bridge  elevated  cars,  and 
to  run  surface  and  elevated  cars  on  the  Bridge  to  Park 
Row,  Manhattan  Borough.  The  Long  Island  Railroad, 
Flower  and  Vanderbilt  mterests  are  also  identified  with  this 
property.  There  are  two  other  independent  surface  lines, 
the  Coney  Island  and  Brooklyn  Railroad,  and  another 
small  line. 

In  Queens  Borough  the  two  principal  systems,  the  New 
York  &  Queens  County  Railway  and  the  New  York  & 
North  Shore  Railway,  are  controlled  by  the  Shelmerdine- 
Matthews  interests.  The  other  surface  line  at  Rockaway 
Beach  is  operated  by  the  Long  Island  Railroad  Company. 
The  steam  surface  lines  in  Brooklyn  and  Queens  are  con- 
trolled by  the  Long  Island  Railroad,  which  is  in  turn  con- 
trolled by  the  Pennsylvania  Radroad  Company.  The  prin- 
cipal East  River  ferries  are  controlled  by  the  Union  Ferry 
Company,  the  Brooklyn  &  New  York  Ferry  Company  and 
the  Long  Island  Railroad  Company. 

Table  X.  shows  the  relative  proportions  of  these  various 
systems  of  surface  and  elevated  lines,  and  the  totals  suggest 
interesting  possibilities  for  the  future. 


thence  under  Fulton  Street  and  Flatbush  Avenue  to  the 
Flatbush  Avenue  station  of  the  Long  Island  Railroad, 
where  connection  will  be  made  with  the  Long  Island  Rail- 
road tracks.  Another  underground  connection  with  the 
"Subway"  is  proposed  by  the  Long  Island  Railroad  from 
Long  Island  City  under  the  East  River,  and  thence  under 
Thirty-Third  Street  (with  a  connecting  station  under  the 
"Subway"  at  Fourth  Avenue)  to  Seventh  Avenue,  and 
thence  under  Seventh  Avenue  to  Broadway,  with  a  track 
connection  there  with  the  "Subway." 

A  second  East  River  bridge  is  now  being  built  from  De- 
lancey  Street,  Manhattan,  to  South  Fifth  Street,  Brooklyn, 
to  accommodate  the  present  Grand  Street-Broadway  ferry 
traffic.  A  third  bridge  at  Pike  Street,  Manhattan,  to  Wash- 
ing Street,  Brooklyn,  and  a  fourth  at  Fifty-Ninth  Street, 
Manhattan,  to  Ravenswood,  Queens,  with  a  pier  on  Black- 
well's  Island,  are  under  contract.  These  bridges  and  tun- 
nels to  Brooklyn  and  Queens  will  largely  relieve  the  ex- 
cessive congestion  on  the  present  bridge. 

In  Manhattan  Borough  all  horse  lines  of  the  Metro- 
politan Street  Railway  are  gradually  being  equipped  with 
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the  electric  conduit  system.  The  Seventh  Avenue 
Hne  and  the  Eighth  Street  Inie  are  now  under  such 
reconstruction.  Compressed  air  motors  have  been  tried 
unsuccessfuhy  on  some  of  the  crosstown  hues,  and  experi- 
ments are  now  being  carried  on  with  storage  battery  cars. 
The  short  Montague  Street  Line  m  Brooklyn  is  the  only 
remaining  cable  line  in  the  city.  The  Manhattan  Railway 
lines  will  abandon  their  steam  locomotives  for  the  third- 
rail  electric  system,  beginning  with  the  Second  Avenue 
line,  which  is  expected  to  make  the  change  early  in  1902, 
and  the  entire  reconstruction  is  expected  to  be  completed 
by  the  end  of  next  year. 

On  the  other  side  of  the  city,  it  has  been  announced  that 


can  well  keep  pace  with  the  traffic  offered.  The  summer 
excursion  or  pleasure  travel  is  developed  to  large  propor- 
tions, and  with  sufficient  advertising  presents  almost  un- 
limited possibilities  to  attract  patrons  from  an  adjacent 
clientele  of  over  3,000,000.  The  Boroughs  of  Manhattan 
and  Brooklyn  have  populations  respectively  of  1,850,093 
and  1,166,582,  or  84,363  and  15,029  per  square  mile,  with 
a  large  floating  population  in  Manhattan,  composed  of 
visitors  and  suburban  residents. 

The  approximate  locations  of  the  various  traffic  dis- 
tricts in  these  boroughs  are  shown  on  the  map  on  the  op- 
posite page.  Manhattan  Borough,  below  Fourteenth 
Street,  is  practically  all  devoted  to  business,  and  into  this 


/ 

THE  MANHATTAN  TERMINUS  OF  THE  BROOKLYN  BRIDGE 


the  unfinished  Hudson  River  tunnel  from  Fifteenth  Street, 
Jersey  City,  to  Christopher  Street,  Manhattan,  has  been 
refinanced,  and  will  shortly  be  completed.  Renewed  agi- 
tation on  the  part  of  the  steam  railroads  terminating  in 
Jersey  City  for  a  Hudson  River  Bridge,  to  cross  the  river 
between  Twenty-Third  Street  and  Forty-Second  Street,  ap- 
parently has  secured  sufficiently  substantial  backing  to 
render  it  a  probability  in  the  near  future.  This  bridge  will 
be  designed  both  for  suburban  and  trunk  line  steam  rail- 
road service,  and  for  surface  electric  cars. 

TRAFFIC  DISTRICTS 

To  understand  the  intricate  traffic  problems  of  New 
York  City  it  is  necessary  to  consider  present  conditions 
which  make  this  situation  unique  among  the  cities  of  the 
world. 

The  Boroughs  of  the  Bronx  and  Queens  are  the  most 
sparsely  settled  with  populations,  respectively  of  4932  and 
1181  per  square  mile,  and  here  the  street  railway  facilities 


triangle  of  about  3  square  miles  there  is  daily  crowded  the 
business  workers  of  the  Greater  City,  including  its  New 
Jersey  suburbs  to  the  west.  These  latter,  however,  are 
widely  distributed,  and  well  served  by  numerous  ferries,  so 
that  the  greatest  congestion  on  Manhattan  Island  occurs 
from  the  north,  on  account  of  its  desirability  for  metro- 
politan residence,  and  on  ihe  one  all-land  route  to 
Brooklyn. 

The  transportation  problem  is  essentially  one  depending 
upon  the  peculiarities  of  human  nature.  For  a  daily  per- 
formance, a  person  will  submit  ro  nearly  any  inconvenience, 
to  almost  unbearable  overcrowding  on  surface  lines,  to  the 
disagreeable  features  o:  tunnels  or  of  tiresome  stair  climb- 
ing to  steam  elevated  lines  for  the  privilege  of  a  continuous 
ride  between  home  and  business.  It  is  to  this  fact,  and 
also  to  the  peculiar  physical  configuration  of  the  city  that 
the  immense  traffic  in  Manhattan  and  upon  the  Brooklyn 
Bridge  is  due. 

Manhattan  Island,  which  formerly  comprised  New  York 
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City,  is  about  13  miles  long,  with  an  average  width  below 
155th  Street  of  2  miles.  Apart  from  its  elongated  shape,  the 
location  of  the  traffic  districts  for  delivery  of  passengers  are 
in  many  respects  conducive  to  a  steady  business.  Each  of 
the  several  business  districts,  such  as  those  devoted  to 
shopping,  hotels,  wholesale  business  and  office  buildings, 
instead  of  being  co-extensive,  as  in  most  large  cities,  is 
distinct.  Each  occupies  a  zone  largely  to  itself,  and  thus 
subdividing  the  terminals  of  the  long-haul  traffic  provides 
a  large  amount  of  short-haul  intsmess  for  all  transporta- 
tion lines.  It  has  been  stated  ihat  the  Sixth  Avenue  Man- 
hattan elevated  line  averages  one  and  a  half  passengers  per 
seat  for  each  single  trip,  and  the  Broadway  surface  line, 
from  Fifty-Ninth  Street  to  South  Ferry,  three  passengers 
per  seat  per  single  trip;  the  latter  has  probably  the  great- 
est proportion  of  short-haul  traffic  on  any  surface  line. 

The  financial  and  office  building  district  of  Manhattan, 
the  business  center  of  the  country,  occupies  the  inverted 
triangle  bounded  on  the  North  by  Chambers  Street,  the 
base  of  which  is  1  mile,  and  the  height  i  mile.  Property 
in  this  half  scjuare  mile  is  so  valuable  as  to  force  a  contin- 
ous  increase  in  the  height  of  bttildings,  the  present  maxi- 
mum being  thirty  stories.  The  narrow,  old-fashioned 
streets  in  this  part  of  the  city  contract  the  terminal  facilities 
of  the  surface  and  elevated  lines  to  four  main  arteries  of 
travel,  which  feed  its  center.  This  congestion  practically 
prohibits  crosstown  travel,  involving  a  half-mile  walk  from 
ferry  terminals  to  the  center,  to  the  further  disadvantage 
of  the  New  Jersey  suburbs  and  Brooklyn  ferry  routes. 

North  of  Chambers  Street  are  the  great  wholesale  busi- 
ness districts  for  the  distribution  of  the  imports  of  Europe 
and  the  manufactures  of  the  Eastern  United  States.  On 
the  North  and  East  Rivers  in  this  zone  are  the  principal 
shipping  terminals  of  the  great  steamship  lines,  for  foreign 
and  domestic  trade  respectively.  Along  both  waterways 
are  the  passenger  ferries  to  nearby  boroughs  and  suburbs, 
the  terminals  of  the  Western  and  Southern  railroad  trunk- 
lines.  In  this  section  is  also  the  great  East  Side  tene- 
ment district,  east  of  Center  Street  and  Elm  Street,  a 
human  beehive  of  small  industries.  The  mass  of  people 
located  here,  however,  is  probably  the  least  remunerative 
per  caj^ita,  from  a  traffic  standpoint,  of  anv  in  the  city,  as 
the  distances  of  necessary  travel  are  the  shortest  and  the 
amount  of  wealth  the  smallest. 

From  Fourteenth  Street  to  Twenty-Third  Street,  be- 
tween Fourth  Avenue  and  Seventh  Avenue,  is  the  great 
retail  shopping  district,  the  delivery  point  of  a  large,  profit- 
able midday  travel.  This  district  is  now  being  extended 
to  Thirty- Fourth  Street  and  Broadway  by  the  building  at 
that  point  of  two  immense  department  stores.  From 
Twenty-Third  Street  to  Fifty-Ninth  Street  are  the  hotel, 
club  and  theatre  districts,  interdependent  and  tending  to 
center  about  Forty-Second  Street,  although  at  present  cen- 
tering at  Thirty- Fourth  Street. 

The  residence  district  begins  at  Eighth  Street  and  Fifth 
Avenue,  mixed  with  and  surrounding  the  other  traffic  dis- 
tricts north  to  Fifty-Ninth  Street,  and  thence  spreads  out 
on  each  side  of  Central  Park  to  155th  Street,  where  the 
solidly  built-up  section  ends.  The  position  of  Central  Park 
for  outdoor  recreation  is  most  central  and  convenient  to 
this  district.  West  of  Sixth  Avenue  and  Broadway,  and 
south  of  Sixty-Eighth  Street  is  the  cheaper  apartment  and 
tenement  district  on  the  West  Side,  and  the  section  east 
of  Third  Avenue  on  the  East  Side  is  similarly  devoted. 


The  Harlem  district  north  of  1  loth  Street  and  Central  Park 
is  almost  entirely  given  over  fo  apartment  houses  of  the 
cheaper  class,  and  this  part  of  Manhattan  is  growing  faster 
than  any  other  section.  The  population  of  Manhattan  and 
Bronx  Boroughs  north  of  iioth  Street  amounted,  in  1900, 
to  over  475,000.  The  extreme  upper  portion  of  Manhattan 
Island  north  of  155th  Street,  including  the  most  beautiful 
and  picturesque  part  of  the  city,  will  be  opened  to  develop- 
ment by  the  construction  of  the  "Subway"  through  Wash- 
ington Heights,  and  the  surface  Kmgsbridge  Road  line. 

In  addition  to  the  main  shopping  district  mentioned,  all 
the  north  and  south  avenues  south  of  Fifty-Ninth  Street 
are  largely  given  over  to  retail  trade,  as  are  those  on  which 
are  located  elevated  roads  north  of  Fifty-Ninth  Street.  The 
same  is  true  of  the  principal  cross  streets,  Forty-Second 
Street,  Fifty-Ninth  Street  and  T25th  Street. 

MANHATTAN  SURFACE  LINES 

The  main  surface  travel  north  and  south  is  carried  by 
electric  lines  on  two  streets  from  South  Ferry  to  City  Hall, 
thence  on  four  streets  north  to  Fourteenth  Street.  Thence 
it  branches  out  to  seven  lines  north  to  Fifty-Third  Street, 
and  thence  to  eight  lines  to  Harlem.  South  of  Four- 
teenth Street  there  are  numerous  short  cross  lines 
operated  by  horse  traction.  North  of  Fourteenth  Street 
are  crosstown  lines  between  the  two  rivers  at  Twenty- 
Third  Street,  Twenty -Eighth  Street  and  Twenty-Ninth 
Street,  Thirty-Fourth  Street,  Forty-Second  Street,  Fifty- 
Ninth  Street,  Eighty-Sixth  Street,  ii6th  Street  and  125th 
•Street,  mostly  operated  by  electric  traction.  These  were 
formerly  unimportant,  but  with  the  institution  of  free  trans- 
fers to  the  north  and  south  lines  their  business  has  in- 
creased to  enormous  proportions. 

The  large  inset  map  shows  the  location  of  the  various 
Manhattan  lines,  with  the  method  of  traction,  and  the  car 
distribution  maps  of  these  lines  in  one  inset  show 
graphically  the  distribution  of  cars  on  all  Man- 
hattan lines  during  tlie  rush  hour.  It  will  be  noted 
from  the  map  of  the  surface  lines  that  the  maxi- 
mum car  movement  is  upon  the  Broadway  line 
from  South  Ferry  to  Fifty-Third  Street,  and  on  the 
Fourth  Avenue  line  from  the  City  Hall  to  Eighty-Sixth 
Street,  while  the  busiest  crosstown  lines  are  shown  to  be 
those  on  Fourteenth  Street,  Twenty-Third  Street,  Thirty- 
Fourth  Street  and  Fifty-Ninth  Street.  The  difficult  points 
in  the  handling  of  this  car  movement  arc  at  the  down- 
town terminals  of  the  busy  lines,  which  are  not  provided 
with  loops,  and  at  the  intersections  of  busy  north  and  south 
with  east  and  west  lines.  South  Ferry  is  the  terminal  of 
the  Eighth  Avenue,  Sixth  Avenue  and  Broadway  lines, 
and  it  is  here  that  the  greatest  terminal  congestion  occurs. 

Table  XI.  gives  the  busiest  Manhattan  surface  in- 
tersections. The  maximum  number  of  cars  passing  a  given 
intersection  in  one  hour  is  at  Sixth  Avenue,  Broadway  and 
Thirtv- Fourth  Street,  vv'ith  1070  cars.  The  intersection  of 
Fourth  Avenue  and  Twenty-Third  Street,  while  there  are 
fewer  cars,  is  more  troublesome,  however,  because  the 
number  of  cars  is  more  evenly  divided  between  the  north 
and  south  and  east  and  west  lines.  The  Columbus  Circle 
crossing  at  Eighth  Avenue  and  Fifty-Ninth  Street,  and 
that  at  Twenty-Third  Street  and  Broadway  are  also  busy 
points.  It  is  really  the  capacity  for  passing  cars 
at  these  intersecting  points  which  principally  de- 
termines the  capacity  of  the  north  and  south  lines. 


VIEW  AT  THE  CORNER  OF  BROADWAY  AND  PARK  ROW,  THE  SOUTHERN  TERMINUS  OF  THE  FOURTH  AND 
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The  management  states,  however,  that  owing  to 
special  experience  which  has  been  obtained  by  the  car  op- 
erators in  passing  cars, a  reduction  of  tlie  headway  has  been 

Table  XI. 

Busiest  Surface  Track  Intersections. 


Headway 

Car  Movement 
in  Busiest 
Hour, 
Sept.  9,  1901 

Fourth  Avenue  and  23D  Street^  Manh.\ttan. 

Seconds 

Cars 

(Two  Tracks  Crossing  Two  Tracks.) 

Fourth  Avenue,  Northbound  

24 
27 

15" 
135 

Total  .\orlh  and  South  Bound  

285 

2^d  Street,  Eastbound  (including  Lexington  Ave. 

Cars)  

17 

210 

23d  Street,  Westbound  (including  Lexington  Ave. 

iS 

200 

Total  East  and  West  Bound  

410 

Grand  total  at  Tntersertinn  

695 

Broadway,  Sixth  Avenue  and  34TH  Street,  Manhattan. 
(Four  Tracks  Crossing  Two  Tracks,  Triangular  Crossing.) 


Broadway,  Northbound  

Broadway,  Southbound. . .  . 
Sixth  Avenue,  Northbound. 
Sixth  Avenue,  Southbound. 


Total  North  and  South  Bound  in  Four  Tracks. 


24th  Street,  Eastbound . 
34th  Street,  Westbound 


14 
15 
15 
J7 


55 
55 


Total  East  and  West  Bound  in  Two  Tracks. 
Grand  Total  at  Intersection  


250 
240 
240 
210 

940 

65 
65 

130 
1,070 


Eighth  Avenue  and  sqth  Street^  Manhatt.\n. 
(Two  Tracks  Crossing  Two  Tracks.) 


Eighth  Avenue,  Northbound. 
Eighth  Avenue,  Southbound. 


Total  North  and  South  Bound. 


59th  Street,  Eastbound. . 
59th  Street,  Westbound 


50 
50 


30 

30 


Total  East  and  West  Bound . 
Grand  Total  at  Intersection, 


72 

72 


144 

120 
120 

240 

384 


Fulton  Street  and  Adams  Street,  City  Hall  Square,  Brooklyn. 

(Two  Tracks  Crossing  Two  Tracks  Diagonally  with  Curves  on 
One  Line  at  Each  Side  of  Intersection.) 


Adams  Street,  Northbound. 
Adams  Street,  Southbound. 


Total  North  and  South  Bound. 


Fulton  Street,  Eastbound. 
Fulton  Street,  Westbound. 


3t 
31 


13 
13 


Total  East  and  West  Bound. 
Grand  Total  at  Intersection. 


115 
i'5 

23" 


effected  several  times,  after  wliat  had  been  considered  the 
maximum  number  of  cars  on  the  line  had  been  reached. 
Increased  capacity  for  passenger  movement  has  also  been 
obtained  by  the  electrical  equipment  of  the  cable  lines  and 
by  the  use  of  large  double-truck  cars  in  place  of  single- 
truck  cars. 


Table  XII.  shows  the  maximum  passenger  movement 
on  three  of  the  btisiest  north  and  south  lines,  the  Broad- 
way, Fourth  Avenue  and  Eighth  Avenue  lines,  and  on  the 
busiest  crosstown  line,  the  Twenty-Third  Street  line.  The 
figures  are  for  the  busiest  year,  that  ending  June  30,  1901 ; 
and  the  busiest  day,  Dec.  24,  1900.  Dewey  Day,  Sept. 
29,  1899,  had  previously  been  the  busiest  day  for  these 
lines,  but  the  regular  traffic  has  increased  to  such  an  extent 
as  to  make  the  traffic  on  this  busiest  regular  day  of  the 
year  surpass  the  extraordinary  amount  of  the  maximum 
holiday.  Of  course,  the  fact  that  Dec.  24  was  a  Monday, 
and  the  day  before  Christmas,  are  the  reasons  for  the  heavy 
traffic. 

It  is  interesting  to  note  that  the  Fourth  Avenue  line 
operated  more  cars  than  the  Broadway  line  during  the  rush 
hours  of  this  busiest  day,  although  the  latter  carried  more 
passengers.    The  car  movement  on  the  north  and  south 

Table  XII. 

Maximum  Passenger  Movement  on  Busiest  Manhattan  Sur- 
face Lines  During  Year  Ended  June  30,  1901. 


Miles  of  route  

"  track  

Passengers  for  year. . 

Ditto  per  mile  of  track 

Average  passengers 
per  day  

Ditto  per  mile  of  track 

Car  miles  for  year. . . 

Average  car  miles  per 
day  

Passengers  per  car 
mile  

Date  of  busiest  day. . 

Passengers  for  busi- 
est day  

Ditto  per  mile  of  track 

Car  miles  for  busiest 
day  

Passengers  per  car 
mile  

Maximum  cars  on 
busiest  day  

Minimum  headway 
on  busiest  day(sec. ) 

Standing  load  aver- 
age car  


Broadway, 
140th  St  and 

Lexington 
Ave.  to  South 
Ferry  * 

F'ourth  Ave. 
l35th  St.,  and 
Madison  Ave 
to  Post  Office  t 

Eightli  Ave., 
I.55th  St.  to 
South  Ferry  X 

23d  Street, 
Noitii 
River  to 
East  River  § 

10.3 

20.6 
62,391,814 
3,029,000 

8.3 
16.6 
44,794,764 

2,699,oco 

10.2 
20.4 
32,120,754 
1,575,000 

2.1 

4.2 

11,735,445 
2,842,000 

170,936 
8,298 
7,938,433 

122,726 
7,393 
6,785,755 

88,002 

4,314 
5,005,119 

32,152 
7,786 
935,831 

21,749 

18,577 

13,712 

2,564 

7-9 
Monday, 

6.6 
Dec.  24, 

6.4 
1900 

12.5 

226,774 
11,008 

190,478 
11,475 

103,630 
5,080 

39.397 
9.380 

25.275 

20,416 

14.976 

3,221 

9.0 

9  3 

6.9 

12.2 

325 

331 

149 

55 

10 

20 

40 

40 

90 

90 

90 

90 

*  Includes  Lexitigton  Avenue  cars  south  of  23d  Street,  all  Broadway  cars  and  all 
Columbus  Avenue  cars.  t  Includes  2d  Avenue  cars  south  of  Aslor  Place.  J  Does 
not  include  lith  Avenue  cars  south  of  Canal  Street.  §  Includes  East  34th  street  Ferry 
cars  on  2d  Avenue  and  34th  Street, 

lines  here  shown  is  the  total  for  each  line,  and  it  should  be 
noted  that  the  maximum  movement  on  certain  portions  is, 
of  course,  much  heavier. 

The  heaviest  traffic  on  the  Broadway  line  is  below 
Twenty-Third  Street,  at  which  point  the  Lexington  Ave- 
nue line  branches  off.  Similarly  on  the  Fourth  Avenue 
line,  the  maximum  traffic  is  north  of  Eighth  Street,  where 
the  Astor  Place  cars  are  switched  back,  although  the  traffic 
is  very  heavy  again  south  of  this  point,  due  to  the  Second 
Avenue  cars  passing  into  it  there.  On  the  Broadway  line 
during  the  rush  hours  about  8  per  cent  of  the  cars  are 
switched  back  north  at  Houston  Street,  thus  slightly  re- 
lieving the  congestion  south  of  this  point.  Of  the  total 
cars  on  the  Broadway  and  Columbus  Avenue  lines  ap- 
proximately 25  per  cent  run  to  T46th  Street  and  Lenox 
Avenue,  30  per  cent  to  109th  Street  and  Columbus  Ave- 
nue and  45  per  cent  to  Fifty-Ninth  Street  and  Seventh 
Avenue. 
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On  the  Fourth  Avenue  Hue  cars  are  switched  back  north  The  principal  difficuhy  of  operation  of  these  surface 
at  Astor  Place  and  south  at  Forty-Second  Street,  Eighty-     Hues,  apart  from  those  alread}-  mentioned,  is  the  crowded 


BROOKLYN  BRIDGE  KROM  THE  BROOKLYN  SIDE 


Sixth  Street  and  1  16th  Street.    On  the  I'jghth  Avenue  street  traffic  south  of  iM.urteenlh  Street,  especially  on  the 

line  cars  are  switched  back  north  at  Cortlandt  Street  Ferry,  I'.roadway  and  Sixth  Avenue  and  Fio-hth  Avenue  lines. 

Canal  Street  and  Thirteenth  Street,  and  south  at  1  iCth  Cars  are  also  recjuired  to  come  to  a  full  stop  at  crossings 

S^*"^^^-  where  fire  companies  are  located,  at  transfer  points  and  at 
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intersections  with  other  lines.  At  the  present  time  the 
"Subway"  construction  also  proves  a  considerable  delay 
to  operation.  For  instance,  it  is  not  unusual  during  the 
rush  hours  to  have  180  to  200  stops  and  slow-ups  on  the 
Broadway  line  between  South  Ferry  and  146th  Street,  and 
similarly  on  the  Fourth  Avenue  line  to  have  125  to  150 
stops  and  slow-ups  1)etwecn  the  Postoffice  and  135th 
Street. 

The  accompanying-  diagrams,  Nos.  i,  2  and  3,  show 
the  hourly  variation  of  passengers  on  the  Broadway, 
Fourth  Avenue  and  Twenty-Third  Street  lines.   It  will  be 

Table  XIII. 


Maximum  Passenger  Movement  on  Manhattan  Elevated  Lines 
FOR  Busiest  Day  and  Hour  During  Year  Ended  June  30,  1901. 


2d  Avenue, 
129th  St.  to 
South  Ferry 

3   .  ^ 

■  trj 

6ih  Avenue, 
155th  St.  to 
South  Kerry  ^ 

9th  Avenue, 
155th  St.  lo 
South  Ferry 

Total 

Miles  of  route  

12.6 

II. 0 

10. 1 

Date  of  busiest  day  .... 

Mon 

day,  D 

ec.  17. 

1900 

Passengers  for  busiest 

81,734 

258,589 

298,550 

62,938 

701,811 

530 

1,012 

1,040 

686 

3,268 

Car        "  "   

1,980 

4,410 

5.074 

2,542 

14,006 

4,732 

10,808 

9-590 

6,243 

31,374 

Car  miles  

17,468 

45,812 

46,267 

23.481 

133,027 

Average  cars  per  train. . 

3-73 

4-35 

4.8S 

3-70 

4.28 

Passengers  per  train  .... 

154-2 

255-5 

2S7.1 

91.7 

214.7 

"  car  

4'-3 

58.6 

58.8 

24-7 

50.1 

"           train  mile 

17-3 

23-9 

31-1 

10.9 

22.4 

"            car  mile. 

4-7 

5-6 

6.4 

2.7 

5-3 

Busiest  hour  of  busiest 

5  to  6 

p.  M. 

Passengers   for  busiest 

hour  

8,246 

23,656 

29.514 

10,414 

71,230 

Train  single  trips  

53 

83 

74 

54 

264 

Car  single  trips  

2lg 

415 

370 

238 

1,242 

430 

757 

659 

500 

2,346 

Car  miles  

1,781 

3.784 

3.297 

2,188 

1 1,050 

Average  cars  per  train. . 

4.1 

5-0 

5-0 

4.4 

4  7 

Passengers  per  train .... 

155-6 

2S5.0 

298.8 

192.8 

272.1 

"  car  

37-6 

57-0 

79.8 

43-7 

57-8 

"           train  mile 

19.2 

31  2 

44-7 

20.8 

^0.6 

"            car  mile. 

4.6 

6.2 

8.9 

4.8 

'65 

Maximum  trains  in  ser- 

vice   

^31 

Ma-ximum  cars  in  service 

1,089 

Minimum  headway(sec. ) 

57 

Standing  load  five  car 

500 

*  Includes  branches  Chatham  Square  to  City  Hall  and  on  34th  Street  and  42d  Street. 
t  Includes  branch  hid  Street  to  .58th  Street. 


noted  that  the  maximum  number  of  passengers  in  the 
morning  rush  hours  is  smaller,  and  the  average  "peak"  of 
the  curve  flatter  than  in  the  afternoon.  This  is,  of  course, 
the  usual  case  with  these  transportation  curves,  as  the 
hours  of  opening  business  vary  more  than  the  hours  of 
closing.  The  Broadway  curve  shows  a  theatre  "peak"  for 
down  traffic.  The  Metropolitan  management  makes  a 
special  point  of  providing  extra  car  service  for  theatre  and 
other  special  demands.  All  of  these  curves  are  extremely 
flat,  compared  with  th;',  usual  transportation  curve,  show- 
ing the  large  amount  of  midday  business,  which,  on  the 
Broadway  and  Twenty-Third  Street  lines,  is  largely  due  to 
the  shopping  business,  and  on  the  Fourth  Avenue  line  to 
this  and  also  to  the  depot  traffic.  In  fact,  this  depot  traffic 
shows  a  distinct  "peak"  after  the  morning  rush  hours. 
On  this  curve  will  also  be  noticed  the  excellent  evenins" 
riding. 

Diagram  No.  4  gives  the  variation  of  the  total  Man- 
hattan surface  cars.  The  small  variation  between  the  num- 
ber of  cars  during  the  rush  hours  and  at  midday  is  surpris- 
ing, being  only  about  lo  per  cent.   Very  few  cars  are  taken 


off,  although  they  are  shifted  around  between  the  different 
lines  better  to  accommodate  the  midday  traffic.  The  fact 
IS  that  nearly  the  maximum  number  of  cars  which  can 
operate  on  the  principal  lines  are  in  service  throughout  the 
day,  the  accommodation  during  the  middle  of  the  day  be- 
ing comfortable,  and  during  the  rush  hours  being  very 
much  restricted.  The  same  condition  of  small  variation  of 
total  car  service  will  be  noticed  in  the  curves  of  the  busiest 
Manhattan  Elevated  lines,  and  to  a  less  extent  in  the  curves 
of  the  Brooklyn  surface  lines. 

MANHATTAN  ELEVATED  LINES 

The  elevated  railroad  service  of  New  York  City  is  a 
north  and  south  service,  with  the  exception  of  two  short 
spurs  to  reach  the  Forty-Second  Street  Grand  Central 
Station  and  the  Thirty-Fourth  Street  Ferry.  On  the  East 
Side  there  are  two  lines  north  to  the  Harlem  River,  and 
above  that  point  a  suburban  line  to  Fordham.  On  the  West 
Side  there  are  two  lines  north  to  Fifty-Eighth  Street,  and 
thence  both  lines  run  over  one  track  to  the  Harlem  River, 
connectingwith  the  suburban  service  of  the  New  York  Cen- 
tral &  Harlem  River  Railroad.  All  east  and  west  lines 
C(innect  at  South  Ferry,  their  southern  terminus.  The 
Third  Avenue  and  Ninth  Avenue  lines  have  third  tracks 
for  express  service  north  of  Ninth  Street  and  Fourteenth 
Street.  The  location  of  these  lines  is  shown  on  the  large 
inset  map,  and  distribution  of  trains  during  the  rush  hour 
by  the  Manhattan  train  distribution  map  in  an  inset.  The 
maximum  train  length  allowed  by  the  present  station  ar- 
rangement is  five  cars,  although  with  electrical  equipment 
it  is  expected  to  reconstruct  the  platforms  to  allow  the  use 
of  six-car  trains. 

The  Third  Avenue  and  Sixth  Avenue  lines  carry  the 
most  passengers.  Ta1)le  XIII.  gives  the  maximum  pas- 
senger movement  for  these  and  the  other  two  lines  for  the 
busiest  day  of  the  past  fiscal  year,  Monday,  Dec.  17,  1900, 
and  the  busiest  hour,  from  5  p.  m  to  6  p.  m.,  of  this  day. 
Tables  XIV.,  XV.  and  XVI.  show  the  hourly  variation  for 
each  line  of  ticket  sales,  train  single  trips  and  car  single 
trips  for  the  same  busiest  day.  Diagrams  Nos.  5  to  14 
show  the  hourly  variation  of  the  same  items  for  an  average 
week  day  during  the  year,  Wednesday,  Oct.  10,  1900. 
Diagram  No.  15  shows  the  hourly  cars  per  train  on  the 
same  day. 

In  Diagrams  Nos.  5  to  9,  and  tal)les  XIV.  to  XVI.,  giv- 
ing ticket  sales,  or  practically  the  number  of  passengers 
per  hour,  the  same  general  character  of  the  morning  and 
evening  "peak"  loads  will  be  noted  as  those  of  the  surface 
lines,  although  the  morning  "peak"  is  higher  than  the 
evening.  This  latter  fact  is  somewhat  accounted  for  by  the 
habit  of  a  large  number  of  passengers  of  purchasing  two 
or  more  tickets  on  the  down  trip  in  the  morning.  The 
Third  Avenue  line  shows  the  highest  "peak"  load,  which 
is  due  both  to  the  large  amount  of  its  Manhattan  business 
and  also  to  the  long-haul  suburban  passengers  from  the 
branch  in  the  Bronx.  The  noonday  depot  and  shopping 
travel  on  this  line  and  the  Sixth  Avenue  is  large.  The 
Sixth  Avenue  curve  shows  the  wealthier  class  of  riders,  by 
reason  of  the  small  6  to  7  a.  m.  business,  and  the  large  9 
to  10  a.  m.,  and  4  to  5  p.  m.  business.  Diagram  No.  9  on 
the  Ninth  Avenue  line  covers  only  the  part  of  the  line  south 
of  Fifty-Ninth  Street,  and,  therefore,  does  not  show  the 
morning  "peak." 

In  diagrams  Nos.  10  to  14  the  small  variation  in  the 
maximum  number  of  trains  operated  by  the  different  lines 
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ill  comparison  with  the  variation  of  passengers  carried  is 
very  marked.  The  Third  Avenue  and  Sixth  Avenue  curves 
are  extremely  ilat,  shov\'ing  the  same  characteristics  as  the 
Manhattan  surface  lines;  that  is,  the  small  variation  in  the 
car  service  between  the  rush  hours  and  midday. 

The  accompanying  diagram,  or  map,  shows  the  propor- 
tion of  down  traffic  and  up  traffic  on  eastern  and  western 


probably  being  the  increase  in  the  number  of  passengers  in 
the  Harlem  district  north  of  iioth  Street.  This  shows 
ihat  the  maximum  dov>ii  traffic  is  in  the  district  between 
Seventy-Second  Street  and  Eighty-Second  Street,  and  the 
maximum  up  traffic  is  in  the  terminal  district  between 
Cedar  Street  and  Chambers  Street,  which  district  also  is 
the  largest  for  l)Oth  up  and  down  traffic.    The  second 
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^CHAMBERS  ST 


CEDAR  ST. 


-'south  ferry 
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divisions  of  the  Manhattan  Elevated  Railroads  for  each  of 
the  half  mile  districts  from  South  Ferry  north,  the  data  ])e- 
ing  furnished  the  number  of  ticket  sales  on  Monday, 
May  25,  1896.  This  diagram  is  reproduced  from  a  paper  by 
J.  J.R.Croes,  appearing  in  the  proceedings  of  the  New  York 
Railroad  Club,  under  date  of  March  18,  1897,  later  data  on 
this  subject  not  being  available.  It  may  be  assumed,  how- 
ever, that  the  conditions  have  not  changed  very  appreciably, 
as  only  5  per  cent  more  passengers  were  carried  on  these 
lines  in  1901  than  in  1897,  the  most  considerable  change 


largest  for  total  up  and  down  traffic  is  the  shopping  dis- 
trict, between  Twelfth  Street  and  Twenty-Second  Street, 
the  travel  here  being  more  equally  divided  between  north 
and  south  passengers. 


IIROOKLYN  TINES 


The  transportation  problem  of  Brooklyn  is  different 
from  that  of  Manhattan,  and  i^robably  from  that  of  any 
other  large  city  in  the  world,  due  to  the  fact  that  its  de- 
livery points  are  on  its  borders.    It  is  estimated  that  at 
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least  55  per  cent  of  the  morning  and  night  "commuter" 
travel  on  the  surface  lines  is  delivered  to  New  York  via  the 
Brooklyn  Bridge  and  the  various  ferries.  Of  the  total  pas- 
sengers during  the  entire  day  by  surface  lines,  about  30 


Table  XIV. 

Hourly  Ticket  Sales  on  Manhattan  Elevated  Lines  for  Busi- 
est Day  of  Year,  Monday,  Dec  17,  1900. 


Second 

Third 

Sixth 

Ninth 

'lotal 

Avenue 

Avenue 

Avenuet 

Avenue"^" 

1 2 —  I  A.  M .  . 

Roc 

, 

3,07^ 

ii57i 

544 



6,6n 

809 

221 

2,826 

'  ■  ■  ■ 

2"  3  

I  1 04 

C  J  J 

198 

I  81 

3"  4  

969 

494 

I  6^6 

A~  C 

61; 

1 ,496 

T    T  9  ^ 

5  0  

I  ,40/ 

4,209 

2,513 

III 

8,986 
41.769 

6-7  

7.997 

21,733 

9,108 

2,931 

7-8  

14,519 

36,196 

34,515 

5,978 

91,208 

8-9  

7,J48 

23.003 

37.117 

5,c8o 

7J.648 

3,45° 

'3,360 

20,630 

^,9/o 

lO-II  

2,937 

[0,446 

15,308 

2.414 

3M05 

11-12  

2,602 

9,478 

13,639 

2,326 

28,045 

12-  I  p.  M.  . 

2,469 

8,918 

12,436 

2,340 

26, 163 

I-  2  

2,565 

10,200 

12,303 

2,446 

28,414 

2-3  

2,665 

10,599 

14,29 

2,642 

30,197 

3-4   

3,291 

11,462 

19,489 

3.244 

37,4^6 

4-  ,S  ■  ■  •  • 

4,262 

12,736 

21,403 

4,848 

43,249 

5-6  .... 

8,246 

23,656 

29,514 

10,414 

71,^^30 

6-7  

6,367 

17.140 

16,699 

6,819 

47.025 

7-8  

4,191 

52,425 

10,226 

2,205 

29,047 

8-9  

2,39) 

7,745 

7,137 

1,421 

18,7  2 

9-10  

1,802 

6,401 

6,023 

1. 136 

15362 

lO-II  

1,323 

6,371 

6,790 

887 

15.3.  I 

11-12  

816 

3.473 

3-999 

545 

8,833 

Total. . . . 

81,734 

258,589 

298,550 

62,938 

701,81 1 

*South  of  Mth  St.       tinchides  il'h  Ave  Line  North  of  .'>9th  St 


per  cent  travel  to  and  from  New  York,  and  upon  all  of  the 
Brooklyn  elevated  lines,  exclusive  of  the  Brooklyn  Bridge 
local  traffic,  about  75  ])er  cent  of  all  passengers  travel  to 
and  from  New  York  City.    At  the  other  extremity  of  the 

Table  XV. 

Hourly  Train  Single  Trips  on  Manhattan  Elevated  Lines 


for  Busiest  Day  of  Year,  Monday,  Dec.  17,  1900. 


Second 

Third 

Sixth 

Ninth 

Total 

Avenue 

Avenue 

Avenue 

Avenue 

12-  I  A.  M  

6 

16 

12 

I', 

47 

12 

8 

8 

28 

2-3  

12 

8 

8 

28 

3-4  

12 

8 

8 

28 

4-  5  

3 

15 

10 

9 

37 

5-6   

18 

28 

16 

20 

82 

6-7  

45 

50 

31 

26 

152 

7-8  

48 

73 

61 

45 

227 

8-  9  

35 

68 

65 

61 

229 

27 

55 

62 

43 

187 

22 

52 

61 

29 

164 

20 

52 

60 

33 

165 

20 

62 

31 

164 

20 

% 

60 

32 

164 

2-  3  

19 

50 

60 

35 

164 

3-4   

24 

48 

61 

40 

173 

37 

60 

76 

53 

226 

5-6  

53 

83 

74 

54 

264 

^7  

37 

58 

57 

32 

184 

7-8  

26 

41 

58 

29 

154 

^  9   

19 

36 

49 

22 

126 

17 

31 

30 

21 

99 

17 

30 

30 

19 

96 

II-I2  MID  

17 

27 

21 

15 

80 

Total  

530 

1,012 

1,040 

686 

3.268 

Brooklyn  lines,  are  Coney  Island  and  the  other  ocean 
beach  resorts,  forming,  in  summer  time,  heavy  delivery 
points  for  the  "pleasure"  travel  from  Brooklyn  and  Man- 
hattan. 


The  most  difficult  features  of  the  Brooklyn  transporta- 
tion problem  are:  First,  the  extreme  congestion  of  the 
"commuter"  travel  to  New  York  on  the  single  land  term- 
inal, the  Brooklyn  Bridge,  and  to  a  lesser  extent  at  the 
ferry  terminals;  and,  second,  the  handling  of  the  immense 
summer  "pleasure"  travel.  The  latter  point  will  be  suf- 
ficiently apparent  to  railroad  men  from  the  fact  that  every 
spring  1500  new  motormen  and  conductors  must  be  em- 
ployed, and,  with  a  short  period  of  coaching,  entrusted 
with  cars  operating  this  crowded  and  difficult  service. 

The  inset  map  shows  the  location  of  the  various  surface 
lines,  of  which  there  are  sixty,  and  one  of  the  smaller  maps 
approximately  the  traffic  districts.  The  office  building  and 
financial  district  is  a  very  small  one,  comprising  a  few 


Table  XVL 

l  liii  RL^  Car  Single  Trips  on  Manhattan  Elevated  Lines  for 
Busiest  Day  of  Year,  Monday,  Dec  17,  1900. 


Second 

Third 

Sixth 

Ninth 

Avenue 

Avenue 

Avenue 

Avenue 

Total 

12-  I  A.  M  

18 

53 

43 

26 

140 

I-  2  

36 

24 

16 

76 

2-  3  

36 

24 

16 

76 

3-4  

36 

24 

16 

76 

4-  5  •  

12 

56 

30 

24 

122 

5-6  

72 

131 

6b 

80 

349 

6-7                   .  . 

180 

250 

155 

104 

689 

7-8  

197 

365 

305 

193 

1,060 

8-9  

148 

340 

325 

276 

1,089 

9-10  

1  10 

275 

310 

1S7 

882 

lO-I I   

75 

232 

305 

99 

711 

I  I-I2  NOON  

60 

194 

300 

99 

653 

12-   I  P.  M  

fo 

184 

310 

93 

647 

1-2   

60 

188 

3C0 

96 

644 

2-3  

62 

188 

300 

107 

657 

3-  4  

92 

213 

305 

158 

768 

4-  5  

148 

298 

380 

224 

1,050 

5-6  

219 

415 

370 

238 

1,242 

6-7  

155 

287 

285 

13^ 

861 

7-  S  

99 

186 

290 

116 

691 

8-9  

60 

1.39 

245 

86 

530 

9-10  

51 

no 

150 

64 

375 

lO-II   

5r 

105 

141 

59 

356 

II-I2  MID  

51 

93 

87 

31 

262 

Totals  

1.980 

4,410 

5>o74 

2,542 

14,006 

buildings  on  Montague  Street  and  Fulton  Street.  Almost 
all  of  this  class  of  business  is  transacted  in  New  York  City. 
This  is  also  largely  the  case  with  the  hotel  and  theatre  busi- 
ness and  retail  shopping  business.  In  other  words,  Brook- 
lyn is  largely  a  manufacturing  and  residential  suburb  to 
Manhattan  Borough. 

The  various  surface  lines  run  from  the  East  River  ferries 
and  from  the  Brooklyn  Bridge  terminus  to  the  outskirts  of 
the  built-up  portion  of  the  borough  and  to  beach  resorts. 
There  are  also  a  number  of  crosstown  lines,  mostly  orig- 
inating at  one  ferry,  and  terminating  at  another,  forming' 
a  semi-loop  through  the  city.  The  lines  to  the  beaches 
run  over  the  various  sti  eet  car  lines  as  far  as  Prospect  Park 
and  Greenwood  Cemetery,  whence  they  take  either  the 
Culver  route,  the  Gravesend  Avenue  route,  both  of  which 
were  originally  operated  entirely  by  steam,  or  the  Coney 
Island  &  Brooklyn  Railroad  route  over  Coney  Island  Ave- 
nue. In  some  cases,  as  with  the  Bath  Beach  and 
Brighton  Beach  lines,  the  elevated  lines  run  on  the  surface 
upon  leaving  the  elevated  structure  at  the  outskirts  ot  the 
built-up  portion  of  the  city.  In  the  case  of  the  Brighton 
Beach  line  (Culver  route),  elevated  trains  and  surface  cars 
are  run  over  the  same  tracks.  The  use  of  private  right  of 
vi^ay  for  a  large  portion  of  these  beach  surface  lines  per- 
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mits  the  operation  over  siicli  portion  at  a  reasonably  high 
rate  of  speed.  In  fact,  this  is  absolutely  necessary  for  the 
satisfactory  operation  of  these  Hnes,  owing  to  the  onerous 
speed  restrictions  by  municipal  ordinance  in  the  central 
portion  of  the  city,  this  limit  i)eing,  in  a  large  part  of  the 
city,  6  and  8  miles  per  hour  as  a  maximum.  A  consider- 
able portion  of  the  surface  track  in  the  suburbs  of  Brook- 


the  other  two  independent  lines.  Another  similar  map 
shows  the  position  of  all  elevated  trains,  including  the 
Brooklyn  Bridge  elevated  trains,  operating  during  the  rush 
hour,  together  with  the  elevated  train  service  to  Bath 
lieach  and  Coney  Island.  It  should  be  noted  that  since 
June  15,  1901,  the  Brooklyn  elevated  lines  have  been  op- 
erated almost  entirely  with  steam  locomotives,  due  to  short- 


1  Milej 


STATION  TRAFFIC  DISTRIBUTION,  BROOKLYN  HI.EVATFD  LINES 


lyn  has  been  Iniilt,  apparently,  in  anticipation  of  future  de- 
velopment. 

Erom  the  inset  map  showing  distribution  of  surface  cars 
of  the  Brooklyn  Rapid  Transit  Company  during  the  rush 
hours,  can  be  seen  the  excessive  congestion  of  cars  on  the 
Brooklyn  Bridge  and  ['"ulton  Street,  and,  to  a  less  extent, 
near  the  Broadway  ferry  and  on  Nostrand  Avenue  and 
Atlantic  Avenue.  It  will  be  udted  that  this  map  contains 
only  the  cars  of  the  Brooklyn  Rapid  Transit  Company, 
there  being  about  15  per  cent  additional  cars  operated  by 


age  of  electric  |)o\ver,  thus  decreasmg  the  schedule  speed 
considerably;  and  also  that  since  July  last,  no  elevated 
trains  have  been  operated  across  the  Brooklyn  llridge 
other  than  the  regular  Brooklyn  Bridge  elevated  trains, 
which  ordinarily  are  operated  by  the  third-rail  electric  sys- 
tem, and  during  the  rusli  hours  by  cable. 

Table  XV'il.  gives  tlie  maximum  movement  on  the 
busiest  Brooklyn  surface  and  elevated  lines  for  the  busiest 
year  and  busiest  day.  The  hourly  variation  on  the  Fulton 
Street  surface  line  is  further  shown  in  diagram  No.  16, 
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the  regular  travel  tbrouyhuut  ihe  day,  somewhat  similar  to 
the  Broadway,  Manhattan,  line,  being  distinctly  noticeable, 
and  due  to  short-haul  and  shopping  travel.  The  late  after- 
noon "peak"  is  pronounced,  together  with  the  excellent 
evening  riding.  Diagram  No.  17  shows  the  ])usiest  day's 
business  on  the  Culver  Coney  Island  line  on  Sunday,  June 
30,  190 1.  It  is  interesting  to  note  the  great  difference  be- 
tween this  curve  and  the  usual  traffic  curve,  there  being  a 
steady  increase  in  travel  during  the  day  to  3  p.  m.  The 

Table  XVII. 

Maximum  Passenger  Movement  on  Busiest  Brooklyn  Surface 
AND  Elevated  Lines. 


Surface  Linfs 

Elevated  Lines 

Fulton  St., 
East  New 
York  to  Park 
Ro*,N.  v., 
and  I'll  Iton 
t  erry 

i  vcr —  i.^on  cy 
Island,  Culver 
Route  with 
Vanderbilt 
Ave.,  15th  St. 
and  Ti  otnpkin^- 

Lorimer— 
Coney  Isia  nd 
Lines 

Lexington 
.Ave. .Cypress 
Hills  to 
Bridge 

Brooklyn 
Bridge  Ele- 
vated Divi- 
sion 

A/TiltJt;   i"ti  K/^mto 

6  6 

7  Q 

1. 1 

78.7 

15  8 

2.2 

Date      ot  busitst 

1901 

1901 

1893 

1897 

Passengers  for  year. . 

10  7'^S.S24 

44.409,243 

Ditto  per  mile  of  track 

1,275,000 

136,000 

20, 186,000 

Average  passengers 

121,670 

per  day . .   

46,073 

29,421 

Ditto    per  mile  of 

track  

3-490 

37J 

55.305 

Car  miles  for  year  . . 

1,917,984 

2.362,513 

2,991,116 

*  1,453,870 

Average   car  miles 

per  day  

5.253 

6,473 

8,195 

3.983 

Passengers   per  car 

mile  

8.7 

4-5 

30.5 

Monday 

Sunday 

Monday 

Columbus 

Date  of  busiest  day.  . 

Dec.  24, 

[une  30, 

Dec,  24, 

Day,  Oct. 

19  0 

1901 

I  goo 

12,  1S92. 

Passengers  for  bus- 

223,625 

66,937 

165,773 

Ditto    per  mile  of 

track  

5.071 

2, 106 

101,648 

Car  miles    for  bus- 

iest day  

6,280 

24,224 

11,125 

Passengers  per  car 

mile  

10.7 

6.8 

Maximum    cars  on 

busiest  day  

67 

186 

143 

72 

Minimum  headway 

on  ditto  ( sees. ) . . . . 

90 

40 

138 

60 

Standing  load  aver- 

age car  or  train .... 

82 

140 

460 

400 

*  Approximate. 

return  travel  fioni  the  beaches  begins  about  2  p.  m.,  and 
is  heaviest  between  6:30  and  9:30  p.  m. 

Table  XI.  shows  the  busiest  Brooklyn  surface  track 
intersection  at  Fulton  Street  and  Adams  Street,  at  the  City 
Hall  Square,  where  798  cars  per  hour  pass  during  the  rush 
hours.  On  account  of  the  even  division  between  the  north 
and  south,  and  the  east  and  west  cars,  and  the  fact  that 
this  is  a  diagonal  crossing,  with  curves  at  the  end  of  one 
line,  it  is  an  extremely  difficult  point  to  pass  cars. 

Tables  XVIII.  and  XIX.,  and  diagram  No.  18,  show  the 
variation  of  train  service  and  car  service  on  Brooklyn  ele- 
vated lines,  and  diagram  X^o.  19  shows  the  variation  of 
average  cars  per  train.  From  these  will  be  noted  the  small 
midday  service  compared  with  Manhattan,  corresponding 
to  the  smaller  midda}'  travel. 

The  accompanying  diagram,  or  map,  of  the  Brooklyn 
elevated  system  shows  graphically  the  proportion  of  ticket 
sales  or  passenger  traffic,  exclusive  of  local  Bridge  elevated 
passengers,  for  Wednesday,  Sept.  4,  1901,  by  half-mile 


districts  from  the  Manhattan  end  of  the  Bridge.  This  is  on 
lines  somewhat  similar  to  the  previous  Manhattan  dia- 
gram, and  demonstrates  graphically  the  overwhelming 
proportion  of  Manhattan  "cunimuter"  business  on  this 
system. 

Table  XVIII. 

Hourly  Train  Round  Trips  on  Brooklyn  Elevated  Lines  for 
Average  Weekday,  Wednesday,  Sept.  4,  1901. 
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9 

50 

3 
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7 
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Table  XIX. 

Hourly  Car  Round  Trips  on  Brooklyn  Elevated  Lines  for 
Average  Weekday,  Wednesday,  Sept.  4,  1901. 


12-  I  A.  M  . 

1-  2  

2-  3  

3-  4  

4-  5  

5-  6  

6-  7  

7-  8  

8-  9  

9-  10  

10-  II   

1 1 -  12  NOON 

12-  I  P.  M.  . 

1-  2  

2-  3  

3-  4  

4-  5  

5-  6  

6-  7  

7-  8  

8-  9  

9-  10  

10-  ii  

11-  I2  MID.. 

Totals  . 


Bridge 

Fifth 
Ave. 

Ridge- 
wood 

Lexing- 
ton Ave 

Broad- 
way 

Fulton 
Street 

Total 

18 

12 



4 

s 

6 

10 

58 

16 

4 

4 

4 

4 

32 

16 

4 

4 

a 

32 

16 

4 

4 

4 

4 

32 

16 

4 

4 

4 

8 

36 

33 

29 

25 

23 

21 

26 

157 

120 

64 

40 

81 

29 

68 

402 

216 

79 

40 

103 

27 

88 

553 

208 

61 

28 

75 

19 

57 

448 

124 

34 

14 

16 

12 

38 

238 

63 

24 

14 

16 

23 

19 

159 

66 

26 

12 

14 

22 

20 

160 

66 

24 

12 

16 

23 

21 

162 

66 

26 

12 

14 

23 

21 

162 

66 

26 

12 

14 

23 

22 

163 

66 

25 

12 

32 

22 

32 

189 

116 

47 

12 

50 

30 

55 

310 

249 

79 

35 

104 

36 

73 

576 

182 

48 

29 

62 

28 

57 

406 

66 

37 

12 

45 

22 

35 

217 

32 

24 

9 

16 

22 

22 

125 

32 

20 

6 

14 

22 

20 

114 

30 

20 

6 

16 

17 

18 

107 

26 

18 

6 

10 

12 

14 

86 

1.909 

739 

340 

745 

455 

736 

4.924 

Table  XX.  shows  the  variation  of  passengers  by  surface 
and  elevated  cars  over  the  Brooklyn  Bridge  for  an  aver- 
age summer  week  day,  Wednesday,  Sept.  4,  1901,  showing 
a  grand  total  of  285,165  passengers  both  ways.  This 
enormous  travel  is  handled  by  two  double-track  lines,  each 
I.I  miles  in  length. 

Table  XXI.  shows  the  hourly  variation  of  number  of 
surface  cars  on  the  Brooklyn  Bridge  by  days  for  an  average 
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summer  week,  Aug.  12  to  18,  1901.   This  hourly  number 

of  surface  cars  is  shown  graphically  by  diagram  No.  20 
for  Wednesday,  Sept.  4,  1901.  The  large  number  of  cars 
taken  off  this  route  at  midday  represent,  to  a  considerable 
extent,  the  reduction  in  cars  on  the  entire  system,  as  the 
bridge  travel  is  "commuter"  travel  more  than  on  any  other 
line.  Diagram  No.  21  gives  the  variation  of  the  total 
Brooklyn  Rapid  Transit  Company  surface  cars  during  the 
day,  showing  about  25  per  cent  of  the  maximum  number  of 
cars  taken  ofif  at  midday,  these  being  represented,  as  stated, 
largely  by  the  cars  crossing  Brooklyn  Bridge. 

The  difificulty  of  operating  surface  cars  over  the  Brook- 
lyn Bridge  and  the  crowded  driveways  during  the  rush 
hours  is  the  greatest  problem  in  the  operation  of  the  entire 


large  increase  of  vehicle  traffic  the  present  maximum  op- 
eration is  about  275  cars  per  hour,  equivalent  to  a  headway 
of  13. 1  seconds. 

In  view  of  the  many  blockades  encountered,  both  on  the 
bridge  and  on  the  Fulton  Street  approach,  the  present  num- 
ber of  cars  seems  to  be  absolutely  the  maximum  that  can 
be  operated.  During  the  rush  hour,  by  actual  count,  the 
number  of  stops  on  the  Fulton  Street  line  between  East 
New  York  and  Park  Row,  Manhattan,  a  distance  of  about 
6.6  miles,  averages  over  100. 

GENERAT.  TRAFFIC  FEATURES 

An  interesting  feature  shown  in  Table  XX.  is  that  there 
were  7326  passengers  to  Manhattan  liy  bridge  elevated  cars 


GRAND  CENTRAL  STATION,  FORTY-SECOND  STREET,  MANHATTAN 


system.  Each  track  occupies  about  one-half  of  each  drive- 
way crossing  the  bridge,  terminating  at  the  Manhattan 
end  with  a  four-track  loop.  On  the  suspended  structure 
there  must  be  an  interval  of  102  feet  between  the  rear  of 
each  car  and  the  front  of  the  next,  equivalent  to  an  average 
spacing  between  fronts  of  cars  of  142  ft.  The  cars  crowd- 
ing the  approaches  to  the  suspended  structure  during  the 
rush  hours  are  practically  solid  blockades. 

The  schedule  time  from  Park  Row,  Manhattan,  to  Sands 
Street,  Brooklyn,  is  7  minutes,  equivalent  to  a  speed  of  9.4 
miles  per  hour.  At  142-ft.  distance  between  cars,  this  will 
be  equivalent  to  a  headway  of  10.3  seconds,  which  would 
allow  350  cars  to  pass  per  hour.  There  are  numerous  de- 
lays, however,  caused  by  repairing  and  cleaning  the  bridge 
plank  pavements,  by  vehicle  traffic,  and  by  the  numerous 
usual  small  car  accidents.  The  maximum  number  of  cars 
operated  per  hour  was  formerly  315,  equivalent  to  a  liead- 
way  of  1 1.4  seconds,  although  on  account  of  the  recent 


more  than  returned  from  Manhattan,  or  about  12  per  cent 
of  the  west-bound  passengers.  It  will  be  noted  that  prac- 
tically all  of  these  return  ])y  surface  cars.  The  same  fea- 
ture has  already  been  noted  regarding  the  Manhattan  ele- 
vated lines,  that  more  passengers  travel  down  town  than 
up.  In  other  words,  it  is  a  peculiarity  of  human  nature 
that  the  average  person  travels  in  the  morning  directly  to 
luisiness  and  returns  by  a  slower  and  less  direct  route, 
stopping  off,  it  may  be,  during  the  home  journey. 

Another  fact  bearing  on  this  point  is  that  about  20  per 
cent  more  transfers  are  issued  from  the  Manhattan  cross- 
town  lines  to  south-bound  cars  than  are  issued  from  cars 
running  north  to  the  same  crosstown  lines  ;  which  would 
seem  to  show  that  passengers  walk  the  short  crosstown 
distances  on  the  home  trip,  either  for  recreation  or  to  per- 
form certain  errands.  There  are  a  large  number  of  people 
who  ride  to  their  business  in  the  morning  and  walk  home 
in  the  evening.    The  discrepancy  between  the  total  num- 
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ber  of  passengers  crossing  the  Brooklyn  Bridge  east  and 
the  total  west  is  probably  caused  by  this  fact. 

Table  XXIL  gives  the  monthly  variation  of  passenger 
travel  for  one  )'ear.  On  the  Manhattan  surface  lines  the 
best  month  is  Octol)er,  and  the  best  travel  the  late  fall  and 

Table  XX. 

Hourly  Passengers  on  Surface  and  Elevated  Bridge  Cars  for 
Average  Summer  Weekday,  Wednesday,  Sept.  4,  1901. 

To  Manhattan 


Elevated  Bridge  Cars 


From 
Elevated 
Lines 


12-  I  A.  M 

1-  2  

2-  3  

3-  4  

4-  5  

5-  6  

6-  7  

7-  8  . . . . 
8^  9  . . . . 
9-10  

10-  i r . . ,  . , 

1 1-  T2  

12-  IP,  M 

1-  2  

2-  3    •  •  •  ■ 

3-  4  .  ■  • 

4-  5  

5-  6  

6-  7  

7-  8...  , 
S-  9.... 
9-10  

10-  ii .... 

1 1-  12 .... 

Total 


205 
117 

39 
81 
176 

1,083 
5,559 
14,215 
12,565 
2,962 
1. 501 
864 
696 
840 
903 
759 
774 
1,170 
1,738 
778 
604 
742 
871 
553 


From 
Street 


54 
41 
17 
19 
45 
248 

975 
2,647 

1,853 
794 
418 

333 
292 

365 
250 
280 
310 
830 
473 
297 
202 

137 
149 

71 


Total 


49,795 


11,100 


2";9 
158 
56 

ICQ 
221 
1,331 

6,534 
16,862 
14,418 
3.756 
1.919 
1, 197 
988 
1,205 
1,153 
1,039 
1,084 
2,000 
2,211 

1,075 
S06 
879 

1,020 
624 


60,895 


Total  by 
Surface 
Cars 


S36 
711 

329 
204 
322 
1,238 
7,524 
13,418 
1 1,090 
6,237 
4,523 
3,326 

2,g62 
2,q86 
3,352 

2,832 

3,073 
3,066 

3.330 
2,996 
2,540 

i,8s2 
1,667 
1,752 


Grand 
Total 


82,136 


1,095 
869 

385 
304 

543 
2,569 
14,058 
30,280 
25,508 

9.993 
6,442 

4,523 
3.950 
4,191 
4,505 
3,841 
4,157 
5,066 

5.541 
4,071 
3,346 
2,731 
2,687 
2,376 

143,031 


From  Manhattan 


12-  I  A.M  

1-  2  

2-  3   

3-  4  

4-  5  

5-  6  

6-  7  

7-  8  

8-  9  

g-io  

10-  II  

1 1-  I2  NOON.  .  . 

12-  I  P.  M.  ... 

1-  2  

2-  3  

3-  4  

4-  5  

5-  6  

6-  7  

7-  8  

8-  9   

9-  10  

10-  ii   

11-  I2  MID  

Total  

Grand  Total 
Both  Ways. 


By  Elevated  Bridge  Cars 


To 
Elevated 
Lines 


2S7 
100 
lOI 

83 
76 
14^ 

416 

504 
446 

604 

681 
897 

1,189 

1,213 
791 
1,284 

2,460 

12,792 

14,240 

2,9^3 
1,289 
884 
617 
462 

44  462 


To 
Street 


61 
38 
46 
29 
31 
25 
231 
601 
270 
212 
249 
237 
308 
320 
203 
260 

463 
2,120 

2,133 
482 

239 
222 
171 
156 


Total 


94.257 


9,107 


20,207 


348 
138 

147 
112 
107 
168 
647 
1,105 
716 

8x6 

930 
1,134 
1,497 
1,533 

994 
1,544 
2,923 
14,912 

16,373 
3,385 
1,528 
1,106 
788 
618 


Total  by 

Surface 
Cars 


53,569 


114,464 


1,038 
583 
430 
367 
308 
408 
1,196 
1,574 

I,q6i 
2,496 
4,740 
4,275 
3,626 

4,503 
4,409 
4,334 
6,980 
12,789 
14.025 
6,110 
5,591 
2,947 
2,204 
1,671 


88,565 


170,701 


Grand 
Total 


1,386 
721 

577 
479 
415 
576 
1,843 
2,679 
2,677 
3.312 
5,670 

5,409 
5.123 
6,036 

5,403 
5,878 

9,903 
27,701 

30,398 
9,495 
7,119 
4,053 
2,992 
2,289 

142,134 


285,165 


late  spring,  the  summer  and  winter  months  showing  the 
smallest  travel.  On  the  Brooklyn  surface  lines  the  three 
summer  months  are  the  best,  July  showing  maximum 
tiavel  and  the  winter  and  early  spring  months  the  mini- 


mum. On  the  Brooklyn  elevated  lines  the  largest  travel  is 
in  the  late  fall,  winter  and  spring,  practically  during  the 
cold  weather.  In  this  case,  where  passengers  have  the 
option  of  traveling  by  surface  or  elevated  lines,  they  will 
naturally  take  the  more  comfortable,  and  a  rainy  or  cold 
day  produces  a  large  increase  in  the  Brooklyn  elevated 
traffic.    The  Brooklyn  Bridge  elevated  line  shows  prac- 

Table  XXI. 

Hourly  Surface  Cars  on  Brooklyn  Bridge  for  Average  Summek 
Week,  Aug.  12-18,  1901. 
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93 

93 
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94 
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1-2  
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83 

III 
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57 

46 

53 

51 

78 

3-4  

36 

35 

34 

31 

35 

31 

48 

4-  5  

34 

33 

34 

32 

34 

35 

40 

5-6  

55 

56 

55 

61 

59 

63 

36 

6-7  

164 

'■71 

163 

155 

152 

170 

54 

7-8  

237 

245 

233 

240 

274 

234 

85 

8-9  

214 

232 

253 

2&0 

232 

249 

103 

9-10  

261 

236 

237 

233 

241 

241 

130 

lO-II  

208 

212 

208 

212 

228 

217 

183 

II-12  NOON 

178 

217 

204 

201 

196 

208 

204 

12-  I   P.  M  

205 

206 

220 

208 

202 

241 

203 

1-2  

190 

199 

193 

190 

211 

258 

?o7 

2-  3  

201 
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221 

235 

209 

235 

230 

3-  4  

220 

240 

251 

218 

187 

225 

249 

4-  5  

236 

250 

234 

246 

258 

212 

214 

5-6  

252 

21)6 

269 

261 

253 

241 

226 

6-7  

2^3 

239 

231 

243 

238 

230 

207 

7-8  

207 

1 78 

192 

206 

194 

206 

192 

8-9  

1 89 

181 

190 

163 

190 

203 

227 

9-10  

167 

154 

172 

181 

163 

219 

173 

lO-IT  

175 

163 

174 

153 

183 

193 

176 

II-I2.  MID  

146 

159 

164 

156 

161 

191 

174 

Totals  

4,106 

4.099 

4,189 

4, 102 

4.129 

4,330 

3,653 

Table  XXH. 

Monthly  Variation  of  Passengers  for  Manhattan  Surface 
and  Brooklyn  Surface,  Elevated  and  Bridge 
Lines  for  Year  Ended  June  30,  1901. 


1900 

July  

August  

September  [  46,740,325 

October  1  50,073,460 

November  '  46,423,066 


December  , 

190 1 
January.  .  . 
February.. 
March  .... 

April  

May   

June  


Total. 


47,013,224 

42,474,532 
40,508,406 
46,198,882 
45.729,250 
47,790,666 
47,649,260 


550,610,435 


23,541,991 
22,357,386 

20,950,367 
19,573,461 
18,223,485 
18,647,619 

17,325,217 
15,646,158 
17,665,003 
17,680,138 
19,885,802 
23,003,650 


234,500,337 


4,301,386 
4,046,129 

4,045,615 
4,770,273 
4,781,872 
5,139,042 

4.075,971 
4.559,909 
5,118,013 

5,035,432 
5,134,208 
4,581,458 

56,489,308 


361,695 
362,158 
378,308 
459.182 
437,982 
451,529 

518,265 
631,561 
663,89: 
646,214 
631,486 
555.782 


6,098,053 


tically  the  same  results  as  the  Brooklyn  surface  lines,  al- 
though the  business  during  the  last  half  of  the  year  seems 
to  have  increased  very  considerably. 

Table  XXIII.  shows  a  similar  variation  by  days,  of  pas- 
senger travel  for  a  summer  week  and  a  winter  week.  In 
general,  Monday  has  the  best  travel  of  any  of  the  week 
days,  due  to  the  fact  that  it  is  bargain  day  at  the  stores, 
and  also  that  the  average  passenger  has  more  ready  funds 
at  the  beginning  of  the  week  than  at  the  end.  The  week 
of  Dec.  16  to  22,  1900,  on  the  Manhattan  surface  lines 
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shows  a  gradual  increase  toward  the  end  of  the  week,  due 
to  the  approach  of  the  Christmas  hoHday.  Sunday  is  the 
minimum  day  for  the  Manhattan  surface  Hnes ;  the  differ- 
ence between  summer  and  winter  travel  on  this  day  due  to 
the  "pleasure"  riding  being  marked.  On  the  Brooklyn 
surface  lines  during  the  summer  week  Sunday  is  shown 
tc  have  the  largest  number  of  passengers,  with  Friday 
and  Saturday  also  large  days,  due  to  this  excursion  travel. 
In  the  winter  time  Sunday  is  the  minimum  day,  similar  to 
the  Manhattan  lines.  On  the  Brooklyn  elevated  lines  in 
the  summer  time  Saturday  is  the  largest  day  and  Sunday 
the  smallest,  due  to  their  being  largely  "commuter"  and 
excursion  lines.  In  the  winter  time  Monday  is  the  maxi- 
mum day  and  Sunday  the  minimum.  The  Brooklyn  Bridge 
elevated  line  shows  practically  the  same  results  as  the  rest 
of  the  elevated  system,  although  this  travel  is  more  largely 
"commuter"  than  the  other  elevated  lines. 

SPEED 

Table  XXIV.  gives  the  schedule  speed  of  the  busiest  sur- 
face lines  of  Manhattan  and  Brooklyn,  which  schedule  is 


Table  XXV. 

Schedule  Speed  of  Principal  Elevated  Lines,  July,  1901. 


Length 
of  single 
Trip, 
Miles 

Time  for  Single  Trip, 
Minutes 

Number  of  Regular 
Stops 

Average  Distance  Be- 
tween Stops,  Miles 

Schedule  Speed  Between 
Given  Terminals, 
Miles  per  Hour 

Regular  Trains — Manhattan 

2d  Ave.  (129th  St.  to  South 

Ferry)  

8,7 

40 

25 

■35 

13. 1 

3d  Ave.  (177th  St.  to  South 

Ferry)  

12.2 

57 

36 

.34 

12.8 

6th  Ave.  (155th  St.  to  South 

10.8 

49 

29 

■37 

13  2 

9th  Ave.  (155th  St.  to  South 

10. 1 

42 

27 

•37 

14.4 

Brooklyn 

Lexington  Ave.  (Steam  opera- 

tion, Cypress  Hills  to  Bridge) 

7-9 

37 

22 

■36 

12.8 

Fulton  St.  (Steam  operation, 

Grant  Ave.  to  Fuiton  Ferry) 

8.2 

39 

37 

■30 

12.6 

Brooklyn  Bridge  (Sands  St.  to 

Park  Row,  cable  operation) 

I.I 

6 

0 

II. 0 

Brooklyn    Bridge  (electric 

operation)  

I.I 

5 

0 

13.2 

Express  Trains — Manhattan 

3d  Av.  (177th  St.  to  City  Hall) 
(io6th  St.  to  42d  St.). 

48 

25 

■45 

14. 1 

3-2 

II 

0 

i7^5 

6thAv.(i55th  St.  to  Rector  St) 

10.3 

37 

9 

1. 14 

16.7 

(ii6th  St.  to  42d  St.).. 

4.4 

10 

0 

26.4 

9th  Av.(  155th  St.  to  Rector  St) 
(ii6th  St.  to  Christo- 

9.6 

34 

12 

'  '.So 

16.9 

5-9 

17 

0 

20.8 

unfortunately  subject  to  considerable  delays  at  rush  hours. 
It  will  be  noted  that  the  Fulton  Street  line,  Brooklyn,  main- 
tains about  the  same  schedule  speed  as  the  Broadway, 
Manhattan,  line  south  of  Twenty -Third  Street.  The  elec- 
tric lines  in  Manhattan  average  about  miles  per  hour, 
which  is  about  three  city  blocks  per  minute.  The 
Coney  Island  line  shown  operates  at  an  average  schedule 
of  10^  miles  per  hour,  due  to  the  private  right  of  way 
already  mentioned.  At  rush  hours  the  schedule  speed  of 
the  Bridge  surface  lines,  which  is  given  at  9.4  miles  per 
hour,  is  practically  reduced  to  a  maximum  of  7.4  miles  per 
hour. 

The  schedule  speed  of  the  principal  elevated  lines,  both 


for  regular  trips  and  for  express  trips  is  shown  in  Table 
XXV.  The  average  schedule  speed  of  the  regular  Man- 
hattan trains  is  about  13  miles  per  hour,  although,  prac- 
tically, at  rush  hours  this  is  often  reduced  to  12  miles  per 
hour.    It  is  expected  that  electric  operation,  however,  will 

t.^ble  xxiil 

Daily  Variation  of   Passengers  for  Average  Summer  and 
Winter  Weeks  on  Manhattan  Surface  and  Brook- 
lyn Surface,  Elevated  and  Bridge  Lines. 


All  Manhattan 

All  Brooklyn 
Surface  Lines 

Brooklyn  Elev. 
Lines,  Except 

Brooklyn 
Bridge 

Summer  Week 

Surface  Lines, 

(B.  R.  T_.  Co.), 

Bridge  Line, 

Elev.  Line, 

July  14-20, 

Aug.  95-31, 

Aug.  25-31, 

Aug.  '50-.il, 

1901 

1901 

1901 

1901 

Sunday   

873-557 

993.580 

116,085 

8,960 

Monday  

1,129,859 

726,853 

131,813 

21,404 

Tuesday  

1,115,695 

690,949 

125,059 

18,235 

Wednesday.. . . 

1,082,351 

725,686 

128,389 

18,170 

Thursday  

1,062,969 

667,044 

122,716 

17,692 

Friday  

1,055,934 

814.152 

118,669 

19,700 

Saturday  

1,085,860 

804,035 

150,783 

20,059 

Total  

7,406,225 

5,422,299 

893,514 

124,220 

Winter  Week 

Dec.  16-22, 

Jan.  13-19, 

Jan.  13-19, 

Jan.  13-19, 

1900 

1901 

1901 

1901 

Sunday   

691,747 

446,257 

93,'^83 

7.471 

Monday  

1,058,285 

609,480 

186,158 

18,238 

Tuesday  

1,069,639 

569.398 

167,062 

14,72  ■ 

Wednesday.. . . 

1,110,950 

591,260 

169, 1  lo 

14,989 

Thursday  

1,102,023 

591.093 

165,201 

13.903 

Friday  

1,204,540 

538,008 

162,954 

16,442 

Saturday  

1,102,273 

564,338 

175,522 

16,598 

Total  

7,339,454 

3  909,834 

1,119,096 

102,361 

permit  of  an  average  schedule  speed  of  at  least  13I  miles 
per  hour.  It  will  be  noted  that  the  Brooklyn  elevated  lines 
operate  at  a  slightly  slower  speed  than  the  Manhattan, 
due  principally  to  the  larger  number  of  track  curves  and 
stops.  The  Brooklyn  Bridge  elevated  car  operation  is  re- 
stricted both  by  the  limitations  of  the  structure  and  by  the 

Table  XXIV. 


Schedule  Speed  of  Busiest  Surface  Lines,  August,  1901. 


Schedule 

Length 

Time  for 

Speed  be- 

of  single 
1  rip. 
Miles 

Single 
Trip. 
Minutes 

l  w  e  e  n 
Given 
Terminals 
.M  lies 

per  Huur 

Manhattan 

Broadway  (South  Ferry  to  146th  St.  and 

Lenox  Ave.  via  53d  St.  and  Columbus 

Ave.)  

10.3 

72-5 

8.5 

Broadway  (South  Ferry  to  23d  St.)  

3-2 

27.0 

7-1 

Fourth  Ave.  ( Post  Office  to  135th  St. ) ,  . . 

8.3 

57-5 

8.7 

Eighth  Ave.  (South  Ferry  to  iS5th  St. ).  . 

10.2 

70.0 

8.7 

23d  St.  (East  River  to  North  River)  

2.1 

i5^o 

8.4 

Brooklyn 

Fulton  St.  (East  New  York  to  Park  Row, 

6.6 

55.0 

7. a 

Culver — Coney  Island  (West  Brighton  to 

Greenpoint  Ferry)  

13-5 

77.0 

10.5 

Bridge  Surface  Line  (Sands  St.  to  Park 

Row)  

I.I 

7.0 

9-4 

steep  grades.  The  schedule  speed  of  the  elevated  express 
trains,  as  shown,  is  a  most  excellent  performance,  the 
best  run  without  a  stop  being  4.4  miles  at  an  average  speed 
of  26.4  miles  per  hour.  The  performance  of  the  Ninth 
Avenue  express  line,  covering  a  distance  of  9.6  miles  with 
twelve  stops  at  a  speed  of  16.9  miles  per  hour,  is  probably 
without  an  equal  for  steam  service. 

The  proposed  speed  on  the  "Subway"  is  a  matter  of 
much  public  interest.  According  to  the  terms  of  the  oper- 
ating contract,  the  required  schedule  speed  for  local  trains, 
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including  stops  averaging  .42  mile  apart,  is  14  miles  per 
hour,  and  for  express  trains  20  miles  per  hour.  The  mini- 
mum headway  for  local  trains  will  probably  be  one  minute, 
and  for  express  trains  two  minutes,  and  the  maximum 
speed  to  be  attained  will  be  at  least  38  miles  per  hour.  It 
IS  expected  that  the  running  time  from  Manhattan  City 
Hall  to  104th  Street,  a  distance  of  6.8  miles,  will  be  13 
minutes,  or  at  the  rate  of  31.4  miles  per  hour,  including 
three  stops  and  two  short  radius  curves. 

On  one  of  the  page  maps  are  shown  lines  10  minutes 
apart,  representing  rapid  transit  time  from  the  Manhattan 
City  Hall  to  points  of  intersection  with  elevated  and  steam 
railroad  suljurban  lines.    That  is,  at  the  points  on  these 


however,  5  minutes  have  been  spent  in  walking  to  the  ele- 
vated station  from  the  City  Hall,  and  if  the  passenger  lives 
a  half-mile  from  the  104th  Street  station,  an  additional  10 
minutes  would  be  occupied  in  walking  this  distance.  In 
other  words,  20  minutes  would  be  spent  on  the  train  and 
15  minutes  on  foot.  The  "Subway"  line  proposes  to  save 
7  minutes  of  the  train  journey,  so  that  unless  the  walking 
time  could  be  shortened,  over  one-half  the  total  time  for 
this  given  case  would  be  spent  in  covering  a  comparatively 
short  distance.  Half  the  time  would  be  spent  at  a  rate  of  3 
miles  per  hour,  and  half  at  30  miles  per  hour.  This  forces 
the  conclusion  that  until  frequent  crosstown  lines  are  op- 
erated, and  with  the  nortli  and  south  surface  lines  pro- 
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lines  denoted  by  figures,  the  shortest  time  is  given  in  which 
it  is  possible  at  present  to  travel  from  the  City  Hall  by  the 
fastest  regular  express  or  local  train.  The  first  line  of  10 
minutes  includes  the  time  necessaiy  to  walk  from  the  City 
Hall  to  the  nearest  elevated  station.  Immediate  connections 
are  assumed  at  all  connecting  points.  The  lines  between  the 
points  marked  are  simply  to  join  the  points,  and  do  not 
correctly  represent  the  rapid  transit  time  between.  It  is 
interesting  to  note  that  the  6o-minute  limits  almost  coin- 
cide with  the  external  boundary  of  the  city.  The  west  side 
of  Manhattan  is  shown  to  be  more  convenient  in  point  of 
time  than  the  east  side.  The  104th  Street  station  of  the 
"Subway,"  mentioned  above,  is  here  shown  about  25  min- 
utes minimum  time  from  the  City  Hall,  which  it  is  expected 
to  reduce  by  one-half.    Of  this  25  minutes'  time  of  transit, 


vided  with  practically  free  and  unlimited  transfers  to  high- 
speed elevated  and  underground  lines,  the  benefits  of  rapid 
transit  will  be  restricted.  If  the  economic  result  of  a  gen- 
eral consolidation  of  all  the  transportation  lines  in  the  city 
would  secure  this  condition  it  would  accomplish  a  great 
benefit  to  the  community. 

In  conclusion,  the  writer  wishes  to  express  his  apprecia- 
tion of  the  courtesies  extended  by  the  officials  and  staffs 
of  the  various  railway  companies  the  data  of  which  are 
included  herein,  and  especially  to  Messrs.  Vreeland,  War- 
ren, Root  and  Moorehead,  of  the  Metropolitan  Street  Rail- 
way Company ;  Messrs.  Skitt  and  Baker,  of  the  Manhattan 
Railway  Company;  Messrs.  Wheatley,  Folger,  Longyear 
and  Gearhart,  of  the  Brooklyn  Rapid  Transit  Company, 
and  C.  C.  Martin,  of  the  Brooklyn  Bridge. 


OCTOBER  5,  igoi. 
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Diagram  No.  ig — Average  Cars  per  Train  on  al!  Brooklyn  Ele- 
vated Lines,  Wednesday,  Sept.  4,  igoi. 
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Diagram  No.  20 — Surface  Cars  over  Brooklyn  Bridge,  Wednesday, 
Sept.  4,  igoi. 
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Diagram  No.  21 — Cars  on  all  Surface  Lines  of  Brooklyn  Rapid 
Transit  Company  on  Average  Weekday,  August,  igoi. 
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Diagram  No.  i— Passengers  on   Broadway,  Manhattan  Surface 
Line,  Monday,  June  24,  1901. 
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Diagram  No.  4 — Cars  on  all  Surface  Lines  of  Manhattan  Borough, 
Wednesday,  Sept/ 4,  1901. 
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Diagram  No.  2 — Passengers  on  Fourth  Avenue,  Manhattan  Surface 
Line,  Monday,  June  24,  1901. 
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Diagram  No.  3 — Passengers  on  23d  Street,  Manhattan  Surface 
Line,  Monday,  June  24,  1901. 
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Diagram  No.  6— Passengers  (Ticket  Sales)  on  Second  Avdiue, 
Manhattan  Elevated  Line,  Wednesday,  Oct.  10,  1900.  ' 
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Diagram  No.  5— Passengers  (Ticket  Sales)  on  all  Manhattan  Ele 
vated  Lines,  Wednesdayj  Oct.  10,  1900. 


10  11  12    1    2  3 


7    8    9   10  II  12 


Diagram  No.  12— Train  Single  Trips  on  Third  Avenue,  Ma 
tan  Elevated  Line,  Wednesday,  Oct.  10,  1900. 
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Diagram  No.  7~Passengers   (Ticket  Sales)   on  Th:rd  Avenue, 
Manhattan  Elevated  Line,  Wednesday,  Oct.  10,  1900. 
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Diagram  No.  8— Passengers   (Ticket  Sales)   on  Sixth  Avenue, 
Manhattan  Elevated  Line,  Wednesday,  Oct.  lo,  1900. 
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Diagram  No.  9 — Passengers   (Ticket  Sales)   on  Ninth  Avenue, 
Manhattan  Elevated  Line,  Wednesday,  Oct.  10,  1900. 
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Diagram  No.  lo — Train  Single  Trips  on  all  Manhattan  Elevated 
Lines,  Wednesdaj',  Oct.  10,  1900. 
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Diagram  No.  11 — Train  Single  Trips  on  Second  Avenue,  Manhat- 
tan Elevated  Line,  Wednesday,  Oct.  10,  1900. 


12  1    2    3    4    6    6    7    8    9    10  11  12    1     2    3    4    5    6    7    8    9    10  11  12 
A.M,  M.  .  p 

Diagram  No.  13 — Train  Single  Trips  on  Sixth  Avenue,  Manhat- 
tan Elevated  Line,  Wednesday,  Oct.  10,  1900. 
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Diagram  No.  14— Train  Single  Trips  on  Ninth  Avenue,  Manhat- 
tan Elevated  Line,  Wednesday,  Oct.  10,  1900, 
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Diagram  No.  15 — Average  Cars  per  Train  on  all  Manhattan  Ele- 
vated Lines,  Wednesday,  Oct.  lo,  igoo. 


Diagram  No.  16— Passengers  on  Fulton  Street,  Brooklynj  Surface 
Line  on  Average  Weekday,  August,  1901. 
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Diagram  No.  17 — Pa'ssengers  on  Culver-Coney  Island,  Brookl 
Surface  Line,  Sunday,  June  30,  1901.  ' 
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Diagram  No.  18 — Train  Round  Trips  on  all  Brooklyn  Elevated 
Lines,  Wednesday,  Sept.  4,  190T. 
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Diagram  No.  20 — Surface  Cars  over  Brooklyn  Bridge,  Wednesday, 
Sept.  4,  igoi. 
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Diagram  No.  21 — Cars  on  all  Surface  Lines  of  Brooklyn 
Transit  Company  on  Average  Weekday,  August,  rgoi. 
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DIAGRAMS  SHOWING 
VARIATIONS  OF  TRAF- 
FIC AND  CAR  SERVICE 
IN  NEW  YORK  CITY 


THE  UPBUILDING  OF  THE  METROPOLITAN 

ORGANIZATION 

BY  H.  H.  VREELAND 

President,  Metropolitan  Street  Railway  Company. 


rV^  HE  history  of  the  organization  and  development  of 
I  the  Metropohtan  Street  Railway  Company,  while 
-L  covering  a  long  period  of  years  and  full  of  inter- 
esting details,  can,  I  think,  be  very  briefly  told.  The 
transit  facilities  of  the  City  of  New  York,  like  those 
of  nearly  every  other  center  of  population  in  the 
East,  were  originally  developed  at  haphazard,  yet  I 
suppose  most  of  the  enterprises  that  devised  the  "Neigh- 
borhood" railroads  of  the  early  days  were  regarded  as 
adventurous  achievements.  As  one  reads  the  history 
of  the  heated  debate  in  public  bodies  as  to  the  neces- 
sity of  railways  in  streets,  where  even  the  horse  car  bell 
no  longer  jingles,  the  idea  grows  that  maybe  the  city  has 
changed  a  little  since  the  days  when  Bleecker  Street  and 
Eeekman  Street  and  various  other  alley-like  thoroughfares 
were  main  arteries  of  travel.  Considering  the  struggles 
the  pioneer  street  railway  men  had  in  their  effort  to  furnish 
the  riding  public  accommodation,  and  remembering  the 
means  at  their  disposal,  I  sometimes  think  they  were 
greater  men  than  history  esteems  them.  The  opposition 
they  encountered,  in  the  way  of  public  prejudice  and  of- 
ficial ignorance,  was  greater  than  that  met  to-day,  and 
while  their  successors  boast  a  great  superiority,  it  is  well  to 
remember  that  conditions  have  changed,  and  that  the 
problem  presented  to  us  to-day,  difficult  as  it  is  in  some 
aspects,  is  not  so  great  as  that  which  confronted  them. 
When  I  grew  familiar  with  the  history  of  these  pioneers  I 
wondered  at  their  resource  and  persistency,  and  when  I 
learned  that,  in  the  early  days,  some  of  them  paid  for  the 
hay  they  fed  their  horses  with  certificates  of  the  capital 
stock  of  the  concern,  L  thanked  the  discrimination  of  the 
Providence  that  cast  me  into  the  late  instead  of  the  early 
days  of  street  railroading  in  these  parts. 

Up  to  1854  such  internal  transportation  as  the  popula- 
tion of  Manhattan  Island  had  was  furnished  by  various 
stage  lines.  In  the  thirty  years,  between  1854  and  1884, 
the  street  car  lines  had  been  constructed  along  most  of  the 
north  and  south  avenues,  and,  with  some  exceptions,  the 
present  east  and  west  roads  were  in  operation.  The  owner- 
ship and  management  of  these  various  properties  was  of 
great  variety,  and  a  great  deal  of  energy  and  influence  was 
wasted  in  rivalries  that  made  impossible  any  development 
on  broad  lines.  After  the  scandal  which  the  granting  of 
the  Broadway  charter  developed,  the  old  regime  of  rail- 
roading management  was  utterly  discredited,  and  into  the 
situation  came  the  present  owners  and  managers  of  the 
Metropolitan  Street  Railway,  to  whose  broad  and  en- 
lightened policy  the  present  great  development  is  due. 
Beginning  with  the  acquisition  of  a  small  road,  known  as 
the  Houston,  West  Street  &  Pavonia  Ferry  Road,  about 
5^  miles  long,  they  have  acquired,  either  by  purchase,  lease 
or  development,  practically  all  of  the  street  surface  railway 
lines  in  the  Boroughs  of  Manhattan  and  the  Bronx.  The 
property  now  consists  of  475  miles,  made  up  as  follows: 


LINES  CONTROLLED  BY  THE  METROPOLITAN  STREET  RAILWAY 
COMPANY. 

Miles 


Avenue  C  Railway   7-56 

Chambers  Street  Railway   4  80 

Metropolitan  Crosstown  Railway   7-67 

Columbus  Avenue  Railway   6.52 

Lexington  Avenue  Railway   11. 12 

Ii6th  Street  East  &  West  Railway   376 

Broadway  Railway   10.26 

Broadway  &  Seventh  Avenue  Railway   11.42 

Ninth  Avenue  Railway   i5-6i 

Eighth  Avenue  Railway   18.31 

Sixth  Avenue  &  Lenox  Avenue  Railway   13-54 

Fourth  Avenue  Railway   18.61 

Second  Avenue  Railway   28.59 

Central  Park  North  &  East  River  Railway   26.62 

Twenty-Third  Street  Railway   5.78 

Bleecker  Street  Railway   9  97 

Fourteenth  Street  Railway   ...  3-40 

Forty-Second  Street  &  Grand  Street  Railway   8.66 

Thirty-Fourth  Street  Crosstown  Railway   1.74 

Fulton  Street  Railway   2.00 

Twenty-Eighth  &  Twenty-Ninth  Street  Railway.  . .  .  4.85 
Central  Crosstown,  Chambers  &  Tenth  Street  Ry..  11.24 

Third  Avenue  Railway   26.84 

Forty-Second,  Manhattanville  &  St.  Nicholas  Ave..  25.71 

Dry  Dock  &  East  Broadway  Railway   10.48 

Union  Railway   70.86 

Southern  Boulevard  Railway   7  00 

Tarrytown  &  White  Plains  Railway   23.19 

Westchester  Electric  Railway   23.72 

Yonkers  Railway    24.32 

Kings  Bridge  Railway   10.50 


While  bringing  these  properties  under  a  single  control 
for  the  ultimate  purpose  of  rationally  treating  the  trans- 
portation problem  of  the  most  congested  center  of  popula- 
tion on  the  Continent,  physical  revolutions  have  been  made 
in  the  application  of  new  kinds  of  power  traction,  with 
which  everyone  is  now  familiar,  and  reforms  have  been  in- 
itiated by  means  of  which  the  whole  of  the  street  facilities 
imder  the  control  of  the  corporation  have  been  thrown 
open  for  public  accommodation,  and  by  the  development 
of  a  transfer  system,  which  is  the  subject  of  special  com- 
ment elsewhere,  single-fare  access  has  been  given  to  and 
from  all  parts  of  the  territory  covered  by  the  company's 
lines. 

In  working  out  the  details  of  this  comprehensive  scheme 
none  was  more  interesting  to  me  than  that  of  the  organ- 
ization of  the  human  factors  involved  in  the  operation  of 
the  property,  and  on  that  account,  perhaps,  I  have  been  re- 
quested to  say  something  on  that  subject. 

Quite  aside  from  the  obvious  effect  of  this  consolida- 
tion on  public  comfort  and  security  of  investment,  this 
side  of  the  work  is  of  deep  interest.  The  effects  of  it  have 
been  far-reaching;  first,  upon  the  individual  lives  of  the 
employees  and  upon  their  elevation  as  a  class.  I  have  al- 
ways thought  that  one  of  the  most  demoralizing  influences 
at  work  among  men  who  labor  was  the  insecurity  of  their 
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tenure  and  employment.  Having  been  in  the  ranks  my- 
self, I  know  the  unsteadying  influence  of  this  kind  of  inse- 
curity, and  it  was  one  of  the  first  subjects  that  received  my 
atttention  when  this  property  was  put  in  my  hands. 

Of  the  methods  employed  to  bring  about  the  esprit  de 
for/ij-thatnowexistsamongourcmployeesl  will  speak  later. 
It  is  sufficient  for  the  moment  to  say  that,  broadly  speaking, 
its  result  has  been  to  reclaim  from  the  mass  of  what  might 
be  called  "miscellaneous  laborers"  about  15,000  individu- 
als, and  establish  them  into  what  may,  without  exaggera- 
tion, be  called  a  craft.  If  the  effect  of  this  combination 
and  consolidation  had  done  no  more  than  this,  it  would 


growth  has  been  continuous,  for  the  reason  that  the  asso- 
ciation which  the  men  have  organized  has  not  been  demor- 
alized by  patronage  of  any  kind  from  the  owners  of  the 
property.  In  other  words,  the  men  have  been  assured  that 
any  effort  to  improve  their  status  or  help  one  another  with- 
out outside  interference  would  not  be  objected  to,  in  fact, 
would  be  encouraged,  and  durmg  the  last  eight  years,  as 
several  crises  have  arisen,  during  which  the  truth  of  this 
assurance  was  tested,  it  is  established,  and  no  one  now 
questions  it. 

The  financial  results  of  this  co-operation  among  the  em- 
ployees of  the  Metropolitan  Street  Railway  Company  arc 


THE  JUNCTION  OF  BROADWAY,  SIXTH  AVENUE  AND  THIRTY-FOURTH  STREET,  A  BUSY  TRAFFIC  CORNER 


have  worked  a  benefit  to  the  community  greater  than  that 
accomplished  in  longer  time  by  some  institutions  which 
had  no  other  ostensible  motive  than  the  protection  and  ele- 
vation of  the  laboring  class.  To  establish  in  any  commun- 
ity a  class  of  men  of  this  numerical  strength,  impressed 
with  the  idea  of  individual  responsibility  and  loyalty  to  the 
service  in  which  they  are  engaged,  is  a  respectable  contri- 
bution to  civic  order.  Some  idea  of  the  steadying  influ- 
ence of  rational  treatment  of  men  may  be  gathered  from 
the  fact  that  with  a  force  of  a  little  over  4000  men  in  1893 
there  were  discharged  an  average  of  300  men  a  month. 
Now,  with  over  200  per  cent  more  men  in  employment,  the 
monthly  discharges  are  not  within  30  per  cent  as  great  as 
eight  years  ago. 

It  is  important  to  point  out  in  this  connection  that  this 
result  is  very  largely  due  to  the  men  themselves,  and  its 


not  less  extraordinary  than  the  success  of  the  corporation 
itself,  since  it  has,  during  the  five  years  of  its  existence, 
collected  from  its  members  $92,799.84,  paid  out  $14,699  in 
death  benefits,  and  $44,392  in  sick  benefits,  furnished  itself 
with  $14,748  worth  of  entertainment,  in  the  way  of  recep- 
tions and  balls,  and  accumulated  $18,443.34,  which  the 
members  of  the  association,  of  their  own  motion,  have  in- 
vested in  the  securities  of  the  company  that  employs  them. 

I  linger  on  the  consideration  of  this  particular  aspect  of 
the  organization  of  the  Metropolitan  with  satisfaction,  for 
the  reason  that  I  think  it  peculiar  to  this  corporation  alone. 
It  is  unique  in  the  idea  underlying  it,  and  is  based  on  the 
individual  employee  instead  of  on  the  corporation.  It  is  an 
evidence  to  me  that,  notwithstanding  the  inevitable  irrita- 
tion that  must  necessarily  arise  at  times  between  employers 
and  employees,  an  appeal  to  manhood  and  to  the  individ- 
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ual's  better  side  will,  in  the  long  run,  be  successful.  I  have 
seen  very  small  results  from  efforts  at  combining  men  in  a 
single  employment  under  the  patronage  of  their  employers, 
and  this  has  been  due,  in  my  opinion,  based  on  my  experi- 
ence, to  the  fact  that  there  is  in  workingmen  a  spirit  of 
resistance  to  patronage  of  any  kind.  There  is  no  com- 
pulsion exercised  on  any  of  the  men  employed  on  the 
Metropolitan  property  to  join  the  association,  and  mem- 
bership in  it  secures  no  kind  of  inununity.  It  in  no  way 
afifects  the  relationship  between  the  company  and  its  em- 
ployees, which  is  based  upon  the  contribution  of  efficient 
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service  on  the  one  hand,  and  just  treatment  and  prompt 
payment  of  wages  on  the  other. 

When  I  originally  took  charge  of  the  operation  of  the 
Metropolitan  system,  as  it  then  existed,  in  1893,  I  made 
many  investigations,  among  others,  one  concerning  the 
method  of  recruiting  the  worlcing  force,  and  I  found,  as 
was  to  be  expected  in  a  mass  of  properties  developed  by 
different  interests  and  conditions,  a  great  variety  of  prac- 
tice. To  my  mind,  they  all  seemed  to  lack  much  in  addi- 
tion to  uniformity.  Influences,  local.  State  and  personal 
seemed  to  control,  and  from  the  numerous  discharges,  it 
was  evident  that  unless  some  reform  was  inaugurated,  the 
supply  of  male  individuals  available  for  this  kind  of  work 
in  the  community  would  presently  be  exhausted,  and  there- 
upon was  set  in  motion  a  system  of  recruiting,  which,  in  a 
short  time,  secured  us  the  class  of  men  we  now  have,  who 
have,  on  more  than  one  occasion,  demonstrated  their  ef- 
ficiency and  loyalty.  It  soon  became  known  that  any  man 
within  certain  age-ranges,  of  good  physique  and  intelli- 


gence, with  the  recommendation  of  any  householder  as  to 
his  character  and  honesty,  could  find  employment  on  the 
property,  and  in  a  short  while,  instead  of  having  a  mass  of 
left-over  inefificients,  the  personnel  improved,  discharges 
decreased  and  efficiency  was  established.  I  do  not  wish  to 
be  understood  as  claiming  that  perfection  has  been 
achieved,  or  that  the  employees  of  the  company  have  been 
organized  into  army  regularity,  but  I  do  wish  to  point  out 
that  a  new  system  has  been  thoroughly  rooted;  that  bv 
means  of  it  discipline  is  stricter  and  more  easily  enforced; 
that  the  status  of  the  men  has,  for  the  first  time  in  this  kind 
of  employment,  been  so  fixed  that 
it  can  be  terminated  only  bv  mis- 
conduct on  their  part,  and  that  a 
great  mass  of  men  has  been  eman- 
cipated from  the  whimsical  tyranny 
of  small  sub-officials.  With  us, 
when  a  man  is  discharged,  he 
knows  the  reason,  and  only  in  most 
aggravated  cases  is  he  discharged 
for  a  first  offense.  Complaints  are 
always  investigated,  the  men  are 
given  a  hearing,  and  the  conditions 
surrounding  the  offense  are  always 
taken  into  consideration. 

Among  the  most  significant  re- 
sults of  this  change  in  recruiting 
and  steadying  of  status  has  been 
the  marked  lengthening  of  the  term 
of  employment,  which,  in  eight 
years,  has,  notwithstanding  our 
rapid  recruiting,  risen  from  an 
average  of  something  like  nine 
months  to  about  eighteen  months. 

With  the  introduction  of  elec- 
tricity and  the  adoption  of  entirely 
new  mechanism,  it  became  neces- 
sary for  us  to  open  a  school  of  in- 
struction, since  there  existed  no- 
where a  body  of  men  skilled  in  the 
handling  of  vehicles  thus  con- 
trolled, and  out  of  this  neces- 
sity has  grown  a  school  of  prepa- 
ration which  might  be  called  a 
street  railway  kindergarten.  Ap- 
plicants for  appointment,  having  complied  with  the  con- 
ditions precedent  I  have  just  named,  are  sent  to  this 
school  of  instruction,  where,  under  the  direction  of  an 
instructor,  they  are  shown,  in  a  class,  the  interior  mech- 
anism they  are  to  control  on  the  street.  Everything  from 
the  wheels,  brakes,  trucks,  motors  and  light  wiring  of  the 
car  is  exposed  in  half  section.  The  controller  is  explained, 
and  we  have  rigged  up  a  number  of  dummy  platforms, 
upon  which  the  men  are  exercised  and  instructed  in  the 
controlling  of  the  brake  and  the  current.  A  section  of  the 
roadbed  is  shown,  exposing  the  conductor-bars,  cables  and 
the  plow  mechanism,  so  that  a  man,  before  he  is  put  upon 
the  platform  of  a  car  for  instruction,  is  thoroughly  in- 
formed, whether  he  be  motorman  or  conductor,  of  the 
mechanism  and  its  management.  After  sufficient  school- 
ing and  actual  practice  on  the  thoroughfares,  where  he  be- 
gins to  learn  the  difficulties  of  operation  at  congested 
points,  he  is  put  on  the  extra  iist,  from  which  he  is  soon 
recruited  and  given  a  regular  run.   Once  fixed  in  this  em- 
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ployment,  his  status  is  secure,  and  he  knows  that  he  has 
secure  employment,  the  duration  of  which  depends  solely 
upon  himself.  He  is  moved  up  as  places  ahead  of  him  be- 
come vacant,  not  by  special  favor,  but  by  reason  of  his 
place  in  the  line.  From  those  highest  on  the  list  and  long- 
est in  the  service,  this  being  of  itself  evidence  of  efficiency, 
are  recruited  the  men  who  get  the  choice  runs  and  barn 
jobs. 

Before  dismissing  this  subject,  it  may  be  well  to  say  a 
word  in  reference  to  the  effect  of  consolidation  upon  wages. 
We  are  all  familiar  with  the  claim  frequently  made  that  the 
consolidation  of  properties  of  this  kind  is  against  the  in- 
terests of  labor,  and  it  has  been  pointed  out,  with  elaborate 
sophistries  by  labor  agitators,  that  the  ultimate  result  of 
consolidations  Vk^ould  be  a  reduction  of  the  working  force 
and  of  wages.  I  suppose  that,  in  a  modified  way,  the  ex- 
perience of  the  Metropolitan  Street  Railway  Company  is 
that  of  every  other  corporation,  which  is  the  result  of  con- 
solidation. With  us,  computing  on  a  mileage  basis,  the 
result  has  been  that  the  corporation  now  furnishes  work 
for  twenty-five  men  where,  ten  years  ago,  it  found  em- 
ployment for  one.  So  far  as  my  experience  goes,  there 
has  been  no  curtailment  so  great,  as  the  result  of  consolida- 
tion, as  that  efTected  among  ornamental  officials.  Now  we 
have  one  president  instead  of  twenty  odd,  to  say  nothing 
of  secretaries,  managers,  superintendents  and  the  like. 
Among  the  working  force,  from  which  the  loudest  protest 
is  heard  against  combinations,  the  effects  have  all  been 
good,  and  instead  of  diminishing,  wages  have  increased 
during  the  time  under  discussion,  largely  owing  to  con- 
solidation, 15  per  cent. 

As  the  organization  of  the  operating  force  of  the  Metro- 
politan Railway  Company  has  been  somewhat  modified 
since  it  was  last  subject  of  comment,  by  the  Street  Rail- 


way Journal,  in  September,  1896,  I  give,  on  the  opposite 
page,  a  graphic  scheme  of  the  interdependence  of  the 
various  department  heads,  as  developed  in  our  practice  of 
to-day. 

Some  idea  of  the  contraction  that  has  gone  on  in  the  of- 
ficial class  may  be  gathered  from  this  diagram,  if  one  bears 
in  mind  that  each  of  the  underlying  companies,  if  properly 
organized  and  managed,  should  support,  down  to  a  certain 
point,  a  similar  staff. 

The  subdivision  of  authority  shown  in  this  chart  has, 
in  Metropolitan  practice,  resulted  in  great  operating  effi- 
ciency. In  each  of  the  departments  shown,  the  head  has 
practically  absolute  control,  and  is  held  responsible  for  its 
smooth  working.  He  is  virtually  a  vice-president  in 
charge  of  his  special  department ;  he  has  absolute  power 
to  deal  with  emergencies  and  details  as  his  judgment  dic- 
tates ;  he  is  held  responsible  for  general  results  and  the 
maintenance  of  a  standard  of  efficiency.  In  a  system  of 
this  kind  the  sudden  calls  for  the  exercise  of  experienced 
judgment  are  so  frequent  as  to  make  this  liberty  of  action 
absolutely  necessary.  I  have  found  that  it  diminishes  hesi- 
tation, develops  the  initiative  of  sub-officials,  and  reduces 
the  tendency  (soon  developed  in  all  large  systems)  to  let 
some  one  else  take  the  responsibility  or  to  wait  until  to- 
morrow. 

If  I  might  be  permitted  a  comment  before  dismissing  the 
subject  of  the  human  factor  involved  in  the  operation  of  a 
street  railway  system,  and,  for  that  matter,  in  any  system, 
I  would  say  that  men  of  the  class  from  which  such  help  is 
recruited  are  as  quickly  demoralized  by  wet-nursing  as  by 
abuse,  and  that  the  sm^est  way  to  manage  them  is  to  have 
discipline,  just  and  equal.  In  a  mass  thus  governed,  ef- 
ficiency asserts  itself,  and  if  the  crop  is  not  always  as  big  as 
expected,  such  as  you  get  is  at  least  healthy  and  reliable. 


TRANSFERS  AND  TRANSFER  PROBLEMS  WITH 
SPECIAL  RELATION  TO  NEW  YORK 


BY  OREN  ROOT,  Jr., 

Assistant  General  j\Iauager,  Metropolitan  Street  Railway  Company 


HE  designation  of  transfers  as  a  necessary  evil  is  so 
I  trite  that  it  has  come  to  be  ahiiost  an  axiom  among 
JL  managers  that  if  they  could  only  rid  themselves  of 
the  necessity  of  giving  these  free  tickets  they  would  greatly 
increase  the  net  earning  capacity  of  their  lines.  This  feel- 
ing, I  believe,  has  been  brought  abtiut  in  large  part  by  the 
fact  that  all  systems  of  this  kind,  and  none  is  perfect,  have 
certain  undeniable  drawbacks  and  are  open  to  a  iiumbcr  of 
abuses.  These  defects,  being  constantly  and  necessarily 
brought  to  the  attention  of  those  in  close  touch  with  the 
operation,  often  make  more  impression  upon  their  mnids 
than  the  ninety  and  nine  benefits  which  accrue  from  the 
use  of  the  transfer  system,  and  which  are  reflected  directly 
in  the  number  of  passengers  carried. 

Of  course,  it  is  impossible  to  calculate  the  dollars  and 
cents  which  any  indirect  source  of  revenue  is  worth  to  a 
company,  but  the  traffic  development  upon  the  lines  of  the 
Metropolitan  system  has  demonstrated  to  my  mind  con- 
clusively that  in  its  case  certainly  the  transfer  system  has 
been  a  most  potent  factor  in  its  enormous  growth.  This 
is,  of  course,  a  personal  opinion  only,  and  may  seem  highly 
unorthodox.  Nevertheless,  the  experience  in  New  York 
tends  to  show  that  in  that  city,  at  any  rate,  the  liberal  sys- 
tem of  transfers  adopted  and  in  force  during  the  last  eight 
or  nine  years  has  increased  the  earning  power  of  the  com- 
pany more  than  any  other  one  cause,  the  introduction  of 
electricity  as  a  motive  power  not  excepted. 

When  the  transfer  system  was  first  introduced  there 
was  a  strong  opposition  to  it  by  old  officials.  The  men 
who  had  closely  identified  themselves  with  the  street  rail- 
ways of  New  York  in  the  old  companies  looked  upon  the 
employment  of  transfers  as  undesirable  from  every  point 
of  view.  While  the  men  who  are  responsible  for  the  im- 
provement of  the  Metropolitan  system  of  transfers  at  that 
time  saw  the  conditions  of  the  future  and  looked  at  the 
matter  with  more  liberality  than  those  who  had  been  man- 
aging the  old  companies,  they  could  not  foresee  the 
enormous  extent  to  which  the  business  would  develop. 
Measures,  therefore,  which  were  considered  radical  and 
extreme  in  the  issuing  of  transfers  six  or  eight  years  ago 
would  now  be  thought  ultra  conservative. 

The  Metropolitan  Street  Railway  Company's  system  of 
transfers,  as  it  exists  to-day,  is  like  many  other  things  on 
the  system,  the  result  of  a  special  study  of  the  conditions  of 
New  York  City  and  adaptation  of  methods  thereto.  Nine 
or  ten  years  ago,  before  the  wave  of  consolidation  struck 
New  York,  the  lines  which  now  comprise  the  Metropoli- 
tan system  were  all  being  operated  by  horse  cars  as  sepa- 
rate and  individual  companies.  In  the  early  nineties  con- 
solidation was  begun,  and  the  transfer  privileges  allowed 
were  the  product  of  consolidation;  they  were  due  partly  to 
a  desire  to  meet  the  competition  of  the  elevated  roads  and 
partly  to  allow  the  people  of  New  York  to  share  in  the 
benefits  of  the  consolidation  which  had  just  been  effected. 


Line  after  line  was  subsecjuently  taken  in  by  this  company, 
until  to  day  there  is  not  a  foot  of  street  railway  track  on 
Manhattan  Island  which  is  not  a  part  of  the  Metropolitan 
system.  In  this  article,  however,  it  is  not  the  intention  to 
treat  of  the  Third  Avenue  system  (including  the  Forty- 
Second  Street,  Manhattanville  &  St.  Nicholas  Avenue 
Railway  and  the  Dry  Dock,  East  Broadway  &  Battery 
Railway).  As  these  lines  have  been  lately  acquired,  they 
have  not  constituted  a  factor  in  the  history  and  develop- 
ment of  the  Metropolitan  transfer  system.  Moreover,  be- 
fore they  came  under  the  control  of  the  Metropolitan  they 
had  made  a  contract  for  the  exchange  of  transfers  with  the 
elevated  road,  which  prohibited  them  from  entering  into 
transfer  agreements  with  any  other  company.  Conse- 
quently, the  Third  Avenue  line  exchanges  transfers  only 
with  its  own  lines  as  mentioned  above. 

When  the  transfer  privileges  were  first  introduced  on 
the  Metropolitan  system,  Stedman  time  limit  tickets  of  the 
usual  form  were  adopted;  most  of  them  were  issued  by  the 
conductors,  but  part  were  handed  passengers  by  transfer 
agents  on  the  street;  these  agents  were  placed  at  the 
heaviest  transfer  points,  where  it  was  considered  that  the 
work  was  too  burdensome  for  the  conductors.  The  ob- 
ject which  the  officials  of  the  company  had  in  view  when 
they  first  established  the  system  was  to  pick  out  certain 
roads  over  which  travel  was  heavy  and  allow  people,  by 
means  of  a  transfer,  to  get  from  certain  portions  of  the 
city  to  other  portions  over  two  of  the  company's  lines  for 
a  single  fare. 

This  was  primarily  the  idea  of  the  transfer  system,  and 
as  such  it  was  continued  for  some  time,  but  as  consolida- 
tion continued,  the  demand  for  increased  transfer  facilities 
was  met  by  constantly  allowing  greater  privileges  until  a 
year  ago,  when  there  was  practically  a  universal  transfer 
between  all  the  lines  of  the  Metropolitan  system.  During 
this  time  the  company  had  never  waived  its  right  to  make 
certain  limitations  in  its  transfer  system;  nevertheless,  the 
enormous  traffic  which  had  been  developed  by  means  of  it 
and  other  improvements,  such  as  the  change  from  horse  to 
mechanical  power  and  all  that  goes  with  this  change, 
created  such  a  congestion  of  traffic  that  conductors  were 
practically  unable  to  follow  the  regulations  as  to  transfers 
laid  down  by  the  company.  The  practical  result  of  this 
neglect  was  that  the  owners  of  the  system  found  them- 
selves a  year  ago  face  to  face  with  the  fact  that  the  people 
of  New  York  could  ride  over  the  Metropolitan  lines  in  any 
direction  and  practically  for  any  length  of  time  for  a  single 
fare,  and  that  this  was  being  done  to  a  considerable  extent. 
It  was  made  possible  by  the  reason  that  the  Metropolitan 
Company  was  using  a  ticket  which,  while  perfectly  ade- 
quate to  meet  the  demands  of  roads  with  a  comparatively 
small  volume  of  traffic,  and  which,  in  fact,  met  the  de- 
mands of  the  Metropolitan  roads  at  first,  was  yet  inad- 
equate for  the  system  the  Metropolitan  had  developed  after 
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the  seven  or  eight  years  of  consolidation,  with  its  improve- 
ments in  motive  power  and  in  general  traveling  facilities. 

As  a  result  of  this  growth,  the  ordinary  issue  of  one  day 
now  amounts  to  about  500,000  transfers,  as  against  30,000 
at  the  time  the  transfer  system  was  started  nine  or  ten 
years  ago.  Madison  Avenue,  in  horse-car  days,  just  pre- 
vious to  electrical  equipment,  issued  about  15,000  transfers 
per  day.    It  now  issues  75,000. 

These  statistics  are  given  to  show  that  the  problem  pre- 
sented, and  consequently  its  solution,  made  the  question  an 
entirely  different  one  from  that  where  a  much  smaller 
traffic  is  concerned.  The  minute  details  called  for  in 
issuing  transfers  and  the  time  which  would  be  required  if 
they  were  all  properly  followed  by  the  conductor,  made  the 
Stedman  ticket,  in  my  opinion,  of  no  more  value  as  a  safe- 
guard on  the  Metropolitan  lines  than  a  piece  of  paper  with 
nothing  printed  upon  it,  but  giving  the  holder  an  unlimited 
privilege  of  riding  in  any  direction  over  all  the  lines  of  the 
company. 

The  conductors  upon  the  Metropolitan  lines  were  the 
first  to  appreciate  this  condition.  The  company  laid  down 
certain  rules  which  they  were  supposed  to  follow.  They 
were  expected  to  punch  the  hour,  fifteen-minute  limit, 
month,  date  and  the  junction  upon  these  tickets;  four  dis- 
tinct markings  in  all.  The  imposibility  of  doing  this 
properly  soon  became  obvious.  In  the  first  place,  with 
plenty  of  time  and  with  no  other  exactions,  it  is  not  an  easy 
matter  to  punch  the  ordinary  time-limit  transfer,  and  with 
the  conditions  of  heavy  traffic  under  which  the  Metropoli- 
tan employees  had  to  work,  such  punching  as  was  neces- 
sary to  make  this  ticket  of  any  value  at  all  was  practically 
out  of  the  question.  The  consequence  was  that  most  of 
the  transfers  issued  were  either  carelessly  or  improperly 
punched,  or  not  punched  at  all.  The  conductors  receiving 
such  transfers  had  little  time  in  which  to  examine  them  as 
to  how  they  were  marked,  and  even  if  this  had  been 
possible,  the  fact  that  the  transfers  were  known  to  be  often 
not  correctly  punched  prevented  the  company  from  draw- 
ing the  line  closely  as  to  the  non-acceptance  of  transfers 
not  presented  at  the  proper  time  and  place.  In  other 
words,  the  company  had  a  transfer  system  which  was  per- 
fectly correct  in  theory,  but  which  it  was  absolutely  im- 
possible to  work  in  practice. 

One  might  argue  that  the  conductors  should  be  made 
to  punch  the  transfers  correctly,  and  should  be  required  to 
accept  only  those  presented  at  the  hour  and  place  indi- 
cated. The  answer  to  this  is  that  the  chances  were  that  for 
every  ticket  which  the  conductors  punched  properly  they 
would  miss  a  cash  fare. 

Anyone  who  has  patronized  the  street  railway  lines  of 
New  York  to  any  extent  can  appreciate  how  little  time  a 
conductor  has  to  take  pains  in  punching  out  a  long  list  of 
items  on  a  transfer  ticket.  To  illustrate  the  conditions 
which  existed,  Fifty-Ninth  Street,  which  is  one  of  our 
busiest  crosstown  lines,  may  be  taken.  This  line  is  short, 
but  has  a  number  of  intersecting  north  and  south  lines. 
One  conductor  alone  on  this  line  would  frequently  issue  as 
high  as  1400  transfers  a  day,  or  140  per  hour.  During  the 
first  six  months  of  1900  2,899,601  cash  fares  were  paid  on 
this  division  and  11,655,784  transfer  passengers  carried. 
The  consequences  of  such  a  condition  are  easily  seen.  The 
officials  could  not  compel  the  conductors  to  punch  their 
tickets  properly  or  instruct  them  to  place  any  reliance  upon 
the  punching  of  the  tickets  received.    The  public  soon  be- 
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came  familiar  with  this  condition,  and  found  that  any  ticket 
could  be  presented  upon  any  line,  however  valueless  it 
might  be,  with  the  practical  certainty  that  it  would  be 
accepted.  We  were  in  a  position  where  we  were  dependent 
upon  the  fallibility  of  4000  conductors,  and  the  chances, 
instead  of  being  against  the  making  of  mistakes,  were  so 
much  in  favor  of  it  that  the  whole  limitations  intended  to 
regulate  the  use  of  the  ticket  became  absolutely  valueless. 

It  might  be  well,  before  giving  concrete  examples  of  the 
way  the  old  transfer  system  worked,  to  mention  for  the 
information  of  those  who  are  not  familiar  with  the  Metro- 
politan system  the  unusual  manner  in  which  the  street 
car  lines  in  New  York  have  been  laid  out.  Manhattan 
Borough,  to  which  this  discussion  is  confined,  is  unique 
in  that  its  width  does  not  average  more  than  about  2  miles, 
while  its  length  is  about  12  or  14  miles.  Almost  all  the 
lines  of  the  Metropolitan  system,  and  all  of  special  im- 
portance, run  either  north  and  south  or  east  and  west. 
The  crosstown  lines  have  from  single  to  5  miles  of 
single  track,  and  the  north  or  south  lines  from  15J  to  25 
miles  of  single  track.  The  north  and  south  lines  are  really 
the  main  carrying  trunk  lines  of  the  system,  and  the  short 
crosstown  lines  cutting  the  city  every  few  blocks  from  the 
Harlem  River  to  South  Ferry  act  to  a  large  extent  as  feed- 
ers to  the  trunk  lines. 

Owing  to  the  incorrect  punching  of  the  transfer  tickets 
it  was  then  easily  possible  for  a  person  to  start  from  down- 
town, go  uptown  in  the  morning,  transact  business  and  re- 
turn downtown  the  latter  part  of  the  day  for  one  fare  by 
means  of  transfers.  To  illustrate  the  character  of  the 
greatest  abuse,  errand  boys  and  others  would  start  from 
the  downtown  end  of  the  Fourth  Avenue  line,  as  seen  by 
the  accompanying  map  of  our  system,  ask  for  a  transfer  at 
Fifty-Ninth  Street  or  other  crosstown  line,  and  return 
down  Lexington  Avenue  almost  to  the  starting  point.  The 
large  number  of  north  and  south  lines  close  together  which 
this  company  owns,  of  course,  made  transferring  back  and 
forth  up  and  down  town  easy,  as  a  person  could  go  up 
town  on  one  line,  and,  by  transferring,  come  back  on  a 
neighboring  line  to  the  immediate  vicinity  of  the  starting 
point. 

This  condition  of  af¥airs  was  one  which  had  grown  grad- 
ually upon  us,  and  was  due  rather  to  the  inherent  difficulty 
of  making  the  old-fashioned  system  meet  the  new  condi- 
tions than  to  any  laxity  or  mismanagement  or  to  inten- 
tional dishonesty  on  the  part  of  the  public.  The  expan- 
sion of  the  traffic  and  transfer  system  for  the  past  four- 
teen years  is  shown  by  the  following  table: 


Year* 

t 

Paying  Passengers 
Tola!  Number 

Transfer  Pass 
Total  Number 

ENGERS 

Prop,  to 

Paying 

Average 

Fare 
(Cents) 

1930-1901  

303,418,360 

175,640,150 

56  1^ 

3.16 

1899-1900  

297,254.58' 

155-506,578 

34.34 

3.28 

266,270,268 

134,868,716 

33-62 

3-31 

1897-98  

206,940,197 

90,380,41 1 

43 

3-48 

1896-97  

177,338,677 

56,929,611 

32 

3.78 

1895-96  

145.965,251 

28,450,996 

19 

4.18 

1894-95  

109  686,472 

9,671,697 

9 

4-59 

1893-94  

107,036,524 

5,306,654 

5 

4-76 

1892-93  

63,011,785 

3.20-^,8^2 

5 

4.76 

1891-92  

45,239,670 

2,645,800 

6 

4.72 

1890-91  

39>97T,929 

2,766,080 

7 

4.68 

39,571,464 

2,52-;,2^9 

6 

4.70 

1888-89  

37,386,809 

2,206,866 

6 

4.72 

1887-88  

37.3^8,730 

1,996,87  t 

5 

4-75 

*  Years  ending  June  30th,  except  1887-88  and  1888-89,  which  ended  September  *1th. 


The  transfer  abuses  which  have  been  explained  and  the 
defects  of  the  system  in  use  were  fully  known  to  the  offi- 
cials of  the  company,  but  for  reasons  unnecessary  to  men- 
tion in  this  article  the  time  did  not  seem  to  be  right  for  a 
change  until  last  spring.  The  problem  then  and  the  one 
which  had  been  before  the  company  for  several  years  was 
how  to  eliminate  this  very  apparent  and  growing  abuse 
of  an  intended  liberal  system  and  at  the  same  time  not  cur- 
tail the  legitimate  privileges  which  the  company  intended 
and  desired  to  give  to  the  public.  After  several  months 
of  close  consideration  of  this  problem,  in  which  the  situa- 
tion was  gone  over  in  every  detail,  the  men  in  charge  of 
the  transfer  department  finally  developed  a  plan  which  it 
was  considered  met  the  demands  of  the  situation.  Expe- 
rience has  shown  they  were  correct.  In  fact,  the  system 
has  proved  more  successful  and  satisfactory  to  both  public 
and  company  than  was  expected.  The  unusual  arrange- 
ment of  the  Metropolitan  system  must  be  borne  in  mind  in 
order  to  appreciate  the  manner  in  which  it  is  operated. 

In  figuring  out  this  transfer  system  it  was  desired  by  the 
company  to  allow  a  person  to  go  from  any  portion  of  the 
city  to  any  other  portion  in  the  same  general  direction  for 
a  single  fare,  so  that  a  person  starting  from,  say,  194th 
Street  and  Amsterdam  Avenue,  the  extreme  northern 
terminus  of  our  lines,  could  go  from  there  to  any  other  in- 
tended point  in  the  southern  portion  of  the  city  on  either 
side  of  town ;  any  person  coming  from  a  ferry  could  go  to 
his  place  of  business  or  any  other  point;  any  person  in  the 
residential  district  could  get  to  a  theater  or  other  place  of 
amusement,  etc.;  only  he  must  not  return  to  the  starting 
point  on  one  fare.  This  proposition  was  one  which  was 
eminently  fair,  and  which  could  not  be  objected  to  by  any 
fair-minded  person.  To  accomplish  it  we  adopted  three 
colors  of  transfers — green,  red  and  white.  The  green 
ticket  is  issued  only  by  conductors  upon  cars  going  in  a 
general  northerly  direction;  the  red  ticket,  by  conductors 
in  cars  going  in  a  general  southerly  direction,  and  the 
white  ticket,  by  conductors  on  the  crosstown  lines,  good 
going  either  north  or  south.  In  addition,  a  universal  re- 
transfer  is  allowed  upon  all  lines,  with  the  exception  of  the 
crosstown  lines  below  Thirty-Fourth  Street.  The  four 
crosstown  lines  on  which  this  retransfer  privilege  was 
granted  are,  therefore,  the  Thirty-Fourth,  Fifty-Ninth, 
Eighty-Sixth  and  ii6th  Street  lines.  In  retransfering  on 
any  of  the  four  crosstown  lines  just  mentioned  the  transfer 
is  not  taken  up  by  the  conductor  of  the  crosstown  car. 
Supposing  a  person  going  south  on  Columbus  Avenue 
wishes  to  transfer  east  on  Fifty-Ninth  Street,  so  as  to  be 
able  to  go  south  on  Madison  Avenue.  He  would  be  given 
a  red  transfer  punched  for  the  hour  and  for  the  intersection 
of  Columbus  Avenue  and  Fifty-Ninth  Street.  Upon  pre- 
senting his  transfer  to  the  conductor  on  the  Fifty-Ninth 
Street  crosstown  line  the  conductor  would  ask  him  if  he 
wished  to  retransfer,  in  which  case  the  conductor  would 
simply  examine  the  transfer  and  hand  it  back  to  him.  He 
would  then  give  it  to  the  conductor  going  south  on  Madi- 
son Avenue,  who  would  collect  the  transfer.  The  trans- 
fer would  have  been  good  on  a  southbound  car  on  any  of 
the  north  and  south  lines  crossing  Fifty-Ninth  Street,  as 
well  as  on  Madison  Avenue.  This  practice  of  not  ringing 
up  transfers  would  be  considered  with  horror  by  some 
street  railway  superintendents,  but  under  New  York  con- 
ditions it  is  not  worth  considering.  The  number  of  short 
riders  is  so  large  in  New  York  that  the  number  of  people 
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on  the  car  and  the  fare  register  practically  never  cor- 
respond, and  no  dependence  can  be  placed  on  any  inspec- 
tion made  on  that  basis.  Officers  of  this  company  are 
unanimous  in  the  opinion  that  transfers  should  not  be 
rung  up. 

On  the  other  crosstown  lines  of  the  company,  aside  from 
the  four  mentioned,  no  retransferring  is  allowed.  The 
reason  for  this  is  apparent  when  it  is  seen  how  near  to- 
gether the  crosstown  lines  are  in  the  southern  portion  of 
the  city.  Retransferring  is  necessary  in  the  uptown  sec- 
tion to  allow  passengers  to  reach  any  portion  of  the  city 
by  means  of  the  north  and  south  lines,  but  in  the  lower  por- 
tions a  passenger  can  be  landed  near  to  any  point  by  a 
single  transfer  onto  a  crosstown  line.  The  system  of  re- 
transferring on  the  four  cross- 
town  lines  just  spoken  of  has  re- 
duced the  number  of  transfers 
issued  by  the  crosstown  lines  im- 
mensely. For  example,  Fifty- 
Ninth  Street  now  issues  10,000 
to  12,000  transfers  per  day,  as 
against  70,000  under  the  old 
conditions. 


public.  The  change  to  both  public  and  conductors  was  so 
radical  that  it  was  not  without  some  misgivings  as  to  its 
smooth  working  that  it  was  started.  The  4000  conductors 
who  are  employed  on  the  Metropolitan  system  proper 
were  fully  instructed  as  to  their  duties,  and  the  public  was 
informed  of  their  privilege  through  notices  posted  in  every 
car  of  the  system,  with  the  result  that  upon  the  Sunday 
upon  which  it  started  there  was  not  a  single  hitch.  It  is 
especially  gratifying  to  the  public,  we  have  found,  from 
the  fact  that  they  now  understand  exactly  what  privileges 
they  have,  and  there  are  no  disputes  arising  between  the 
conductors  and  patrons  as  to  whether  or  not  they  should 
be  granted  retransfers;  in  fact,  the  whole  system  has 
worked  so  smoothly  that  a  great  many  of  the  points  which 
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it  was  desired,  and,  indeed,  it 
was  absolutely  essential,  to 
lighten  the  work  of  the  con- 
ductors, so  that  they  could  de- 
vote more  time  to  their  other 

duties.  Of  course,  the  question  of  direction,  north  and 
south,  as  indicated  by  the  color  of  the  ticket,  was  a  simple 
one.  The  question  of  the  date  is  almost  unmistakable  on 
the  form  of  ticket  we  adopt,  which  is  shown  herewith,  be- 
cause this  is  printed  in  large  type  on  every  day's  tickets. 
Consequently,  the  only  work  which  the  conductors  on  the 
north  and  south  lines  have  to  do  is  to  punch  the  time  and 
the  junction.  On  the  crosstown  lines,  where  the  largest 
number  of  transfers  is  issued, 
they  have  simply  to  punch  the 
time,  which  can  be  done  at  their 
leisure,  as  an  hour  time  limit 
was  established.  This  was  done 
because  under  our  conditions 
the  fifteen-minute  time  limit  is 
a  refinement  which  costs  more 
than  it  comes  to.  All  spaces  to 
be  punched  are  large,  easily 
read,  and  can  be  punched  rapidly 
without  danger  of  mistakes.  The 
junction  point  on  the  cross- 
town  lines  is  not  punched  at 
all,  because  a  person  receiving 
a  ticket  is  going  to  ride  upon 
if  he  asks  for  a  transfer,  and  it  is  immaterial  to  the 
company  upon  which  line  he  rides,  as  he  can  only  ride 
upon  one  line  on  that  one  ticket.  It  was  not  thought  ad- 
visable to  extend  this  privilege  to  the  north  or  southbound 
passengers,  and,  as  these  passengers  usually  ride  longer 
distances,  there  is  not  the  same  necessity  for  it,  as  the  con- 
ductors have  more  time  to  punch  the  one  additional  space. 

The  system  as  described  was  inaugurated  on  the  12th  of 
last  May,  and,  as  stated,  has  more  than  met  the  expecta- 
tions of  the  company,  and  has  proved  satisfactory  to  the 
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caused  disputes  and  complaints  have  been  entirely  eradi- 
cated. 

Under  the  old  system  we  had  about  ninety-five  boys 
checking  transfers,  and,  under  the  new  system,  we  have 
about  fifteen.  The  necessity  for  checking  the  tickets  is 
almost  entirely  eliminated,  as  every  day's  tickets  are  ab- 
solutely distinct  from  those  of  the  day  before,  and  what- 
ever fraud  may  be  committed  with  the  ticket  to-day  can- 
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some  intersecting  line 


not  be  done  the  next  day,  as  it  is  absolutely  worthless  after 
12  midnight.  The  work  of  the  boys  is  almost  entirely  that 
of  counting  tickets  for  information  as  to  number  issued. 
The  question  of  waste  is  one  which  is  of  no  importance,  as 
the  amount  of  money  which  the  wasted  tickets  cost  is  not 
worth  mention,  considering  the  good  which  the  printing  of 
the  date  on  the  ticket  accomplishes. 

We  still  continue  to  have  agents  at  our  heaviest  transfer 
points,  but  we  have  been  able  to  do  away  with  about  twenty 
on  account  of  the  decrease  in  the  work  of  the  conductors 
by  the  simplification  of  the  transfer  system.    This  ques- 
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tion  as  to  the  advisability  of  agents  is  one  which  is  very 
difificult  to  decide,  as  the  savings  on  the  Hnes  from  the 
placing  of  an  agent  at  certain  points  is  only  a  matter  of 
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conjecture.  We  can  see  that  it  costs  $4  a  day  to  place  two 
agents  at  a  certain  point,  but  we  are  unable  to  determine 
exactly  how  many  fares  the  conductor  would  lose  if  the 
agents  were  away  and  they  were  compelled  to  issue  the 
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transfers.  When  cars  are  passing  a  given  point  on  sixty- 
seconds  headway,  twelve  hours  a  day,  and  when  from 
12,000  to  15,000  tickets  have  to  be  issued  at  that  point 
daily,  a  not  unusual  case  on  our  system,  there  is,  of  course, 
no  question  as  to  the  value  of  the  agent.    The  saving  in 


immunity  from  missed  fares  and  accidents  in  such  an  in- 
stance would  be  enough  to  pay  the  salaries  of  two  transfer 
agents  for  a  good  many  years. 

In  case  disputes  arise  between  conductor  and  passenger 
as  to  the  validity  of  a  transfer,  a  conductor  may  demand 
fare  or  order  a  passenger  of¥  the  car,  but  is  instructed  not 
to  forcibly  eject  a  passenger  without  consulting  an  in- 
spector or  foreman.  This  transfers  the  responsibility  of 
forcible  ejection  from  4000  conductors  to  fifty  or  sixty  in- 
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spectors.  The  company  prefers  to  run  the  risk  of  letting 
a  beat  ride  free  occasionally  rather  than  to  incur  the  danger 
of  having  some  respectable  citizen  put  of¥  a  car  because  of 
an  improperly  punched  ticket,  with  a  damage  suit  as  a 
result. 

In  closing,  it  is  only  fair  to  state  that  in  this  article  the 
author  has  intended  only  to  describe  the  conditions  as  they 
exist  in  New  York,  and  makes  no  claim  that  the  methods 
which  have  been  found  most  desirable  here  would  be  ap- 
plicable in  any  other  city.  The  conditions  on  the  Metro- 
politan system,  caused  by  the  shape  of  the  city,  the 
enormous  traffic  down  town  in  the  morning  and  back  in 
the  evening,  and  other  circumstances,  are  in  many  respects 
peculiar,  so  that  the  same  problems  under  other  circum- 
stances might,  and  probably  would,  have  to  be  solved  in  an 
entirely  different  way. 


NOTES  ON  THE  METROPOLITAN  STREET  RAILWAY 

POWER  PLANTS 

BY  M.  G  STARRETT 

Chief  Engineer,  Metropolitan  Street  Railway  Company 


THE  Ninety-Sixth  Street  power  house,  which  now  fur- 
nishes power  for  the  Metropohtan  Street  Railway 
hues,  was  described  in  the  Marcli  3,  1900,  issue  of 
this  journah  A  number  of  general  engineering  considera- 
tions not  taken  up  fully  in  that  descriptive  article  will  be 
here  discussed,  as  well  as  some  of  the  results  obtained  in 
practical  operation.  This  plant  being  not  only  the  largest 
polyphase  electric  railway  power  plant  now  running,  but 
the  largest  electric  railway  power  plant  of  any  kind  yet  in 
operation,  and  containing  the  largest  units,  considerable  in- 
terest has  been  manifested  regarding  its  construction  and 
performance  as  being  the  latest  product  of  the  evolu- 
tion in  power-plant  construction  which  has  been  go- 
ing on  for  the  past  ten  years.  Ten  years  ago  electric 
railway  practice  in  power  house  construction  was  just 
emerging  from  the  "line-shaft"  stage  into  direct  belt- 
ing. Three  years  later  began  the  abandonment  of  direct- 
belted  units,  in  favor  of  large  slow-speed,  direct-con- 
nected units.  In  1893  several  direct-connected  units  of  this 
latter  type  were  put  in  the  Intramural  Railway  power  house 
at  the  World's  Fair  Grounds,  and  also  in  the  Cass  Avenue 
&  Fair  Grounds  Railway  at  St.  Louis.  When  these  large 
units  were  first  built  there  was  much  speculation  on  the 
part  of  some  engineers  (and  possibly  by  the  manufactur- 
ers as  well)  as  to  whether  there  would  soon  be  any  ex- 
tensive market  for  generators  as  large  as  800  kw  and  1500 
kw.  The  large  number  of  orders  that  were  taken  within 
sL:  months  for  this  type  of  machine  settled  that  question 
very  quickly.  After  the  change  to  slow-speed,  direct-con- 
nected units  no  radical  move  was  made  in  electric  railway 
power-plant  construction  except  a  gradual  increase  in  the 
size  of  units  until  the  use  of  polyphase,  instead  of  direct- 
current,  distribution  necessitated  changes  in  generators 
and  switching  apparatus  and  the  addition  of  sub-stations. 
Incidentally,  the  change  to  polyphase  distribution  had  the 
efifect  of  increasing  the  size  of  the  generating  units  em- 
ployed, because  the  polyphase  stations  could  feed  a  greater 
area.  The  total  output  was  greater,  and  hence  the  size  of 
the  units  selected  to  equip  the  power  house  was  naturally 
larger. 

The  reasons  that  prevented  the  earlier  introduction  of 
polyphase  distribution  on  a  large  scale  in  American  railway 
practice  were  mainly  commercial,  because  from  an  engi- 
neering standpoint  polyphase  distribution  could  have  been 
employed  several  years  before  it  was,  as  was  amply 
demonstrated  by  the  existence  of  water-power  plants  em- 
ploying the  system.  Present  practice  seems  to  indicate 
that  polyphase  distribution  from  a  steam  plant  for  electric 
railways  is  best  adapted  to  long  suburban  and  interurban 
lines  and  to  very  large  cities.  In  both  of  these  cases  the 
total  amount  of  power  generated  is  large,  compared  with 
that  used  near  any  one  center.  Hence  the  general  statement 
can  be  made  that  so  far  practice  has  shown  polyphase  dis- 


tribution for  electric  railway  purposes  to  be  most  suitable 
to  locations  where  a  large  amount  of  power  is  used,  but 
where  the  amount  needed  near  any  one  point  is  small,  as 
compared  with  the  total  aggregate  amount  generated.  In 
this  respect  the  power  requirements  of  large  city  systems 
and  interurban  roads  are  similar,  although  widely  different 
in  nearly  every  other  particular.  In  the  case  of  most  large 
American  cities,  the  adoption  of  polyphase  distribution  at 
any  time  within  the  last  five  years  would  have  necessitated 
the  abandonment  of  direct-current  power  houses  which 
were  already  in  use,  and  which  were  the  result  of  a  grad- 
ual growth  of  the  electric  railway  business  supplied  from 
the  stations.  This  commercial  consideration  was  sufficient 
tc  prevent  for  several  years  the  construction  of  any  large 
polyphase  electric  railway  steam  plants  in  the  United 
States.  In  New  York  the  introduction  of  electric  traction 
on  a  large  scale  has  been  recent  enough  so  that  advantage 
could  be  taken  of  the  improvements  in  apparatus  which 
made  possible  the  erection  of  large  polyphase  plants.  At 
the  time  extensive  electric  railway  construction  was  started 
here,  therefore,  the  owners  of  the  Metropolitan  Street  Rail- 
way could  consider  the  various  types  of  plants  on  their 
merits  without  the  hindrance  of  previous  investment  in 
power  houses  and  feeder  systems. 

The  present  Ninety-Sixth  Street  plant  of  the  Metropoli- 
tan Street  Railway  is  a  polyphase  generating  station  send- 
ing out  current  at  6400  volts,  three-phase,  to  seven  sub- 
stations. It  is  designed  for  eleven  3500-kw  generating 
units,  of  which  eight  are  in  operation,  and  the  remaining 
three  are  being  installed.  A  polyphase  plant  of  this  kind 
was,  of  course,  not  decided  upon  without  much  considera- 
tion of  its  merits  as  compared  with  a  number  of  direct-cur- 
rent plants.  Estimates  were  first  made  of  the  cost  of 
serving  the  same  territory  from  two  direct-current 
plants,  but  it  was  found  that  the  cost  of  feeders  alone 
made  this  plan  prohibitive.  To  bring  the  cost  of 
direct-current  feeders  down  to  a  reasonable  amount  it 
would  have  been  necessary  to  build  direct-current  power 
stations  at  a  number  of  centers  of  distribution.  The 
price  of  land  and  cost  of  operation  of  several  generat- 
ing stations  in  the  city  of  New  York  made  that  propo- 
sition out  of  the  question  as  compared  with  the  one 
alternating  station,  so  that  the  one  polyphase  plant  was 
easily  the  best  solution  of  the  problem.  One  of  the  real 
estate  considerations  that  influenced  us  was  that  the  com- 
pany already  had  land  enough  suitable  for  its  sub-stations 
at  its  various  cable  power  houses  and  car  houses,  so  that  it 
did  not  have  to  go  into  the  open  market  and  buy  land  suit- 
able for  the  erection  of  stations  of  this  description.  The 
cost  of  a  generating  plant  of  any  given  capacity  is  nearly 
the  same  for  direct  as  for  alternating  current.  So  far  as 
the  steam  plant  is  concerned,  there  is,  of  course,  no  differ- 
ence if  the  same  sized  units  are  used.  Direct-curient 
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generators  cost  more  to  build  than  alternating-current 
generators  of  the  same  capacity,  on  account  of  the  com- 
mutators on  the  former  machines,  but  the  higher  cost  of  the 
switching  apparatus  required  for  the  high-tension  alter- 
nating current  brings  the  total  investment  to  nearly  the 
same  figure. 

The  cost  of  low-tension  feeders  alone  for  supplying  our 
system  from  two  direct-current  stations  would  be  so  much 
greater  than  that  of  high-tension  feeders,  sub-stations  and 
direct-current  feeders  for  one  polyphase  generating  sta- 


watt  of  output  depends  on  the  type  of  apparatus  employed, 
its  arrangement  and  the  size  of  the  units.  In  the  boiler 
room  space  can  easily  be  economized  by  placing  the  boilers 
in  tiers,  as  has  been  done  in  each  of  the  stations  of  the 
Metropolitan  Street  Railway  Company.  In  the  engine 
room,  however,  there  is  no  such  chance  to  reduce  ground 
occupied ;  the  only  two  ways  available  are  by  the  use  of 
vertical  engines  with  close  spacing  and  by  the  employment 
of  large  units. 

The  ground  space  required  by  a  power  house,  measured 
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tion  that,  real  estate  considerations  aside,  the  polyphase 
plan  was  much  superior.  Omitting  again  the  question  of 
real  estate,  the  economy  in  construction  secured  by  the 
use  of  large  units  in  one  station  instead  of  smaller  ma- 
chines, say  of  1500  kw  or  2400  kw,  as  in  the  direct-current 
plan  considered,  amounted  to  probably  10  per  cent,  if  not 
more,  of  the  total  investment. 

The  cost  of  a  large  polyphase  generating  station  of  the 
type  erected  by  the  Metropolitan  Company,  at  present  fig- 
ures, is  about  $90  per  kilowatt  for  the  power  plant  alone. 
This  figure  would  include  real  estate  at  New  York  prices. 

The  ground  space  required  by  a  power  house  per  kilo- 


in  kilowatts  of  total  output,  is  much  more  dependent  on 
the  latter  consideration  than  one  who  has  never  made 
comparative  estimates  would  imagine.  For  example, 
the  space  required  per  kilowatt  of  capacity  in  the  Ninety- 
Sixth  Street  power  house  of  this  company  is  1.24  sq.  ft. 
for  boiler  and  engine  rooms  together.  Of  this,  .68  sq.  ft. 
IS  in  the  engine  room  and  .56  sq.  ft.  in  the  boiler  room.  In 
the  2 1 6th  Street  or  Kingsbridge  station,  which  was  origin- 
ally designed  for  the  Third  Avenue  Railroad,  and  is  now 
being  built  for  our  company  to  one-half  the  capacity  called 
for  by  the  original  plans,  the  boiler  room  takes  .58  sq.  ft. 
per  kilowatt  and  the  engine  room  .58,  or  i.oi  total  for  the 
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entire  power  station.  In  the  Ninety-Sixth  Street  sta- 
tion there  is  space  for  eleven  3500-kw  units,  and  the  plans 
of  the  other  called  for  sixteen  units  of  the  same  size.  The 
small  amount  of  space  taken  by  the  boiler  rooms  in  l->oth 
cases  is  due  to  placing  the  boilers  in  tiers.  In  the  engine 
rooms  the  low  figures  on  floor  space  are  due  mainly  to  the 
use  of  large  units,  and  to  what  extent  this  influences  :he 
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result  can  best  be  seen  by  comparing  it  with  other  large 
electric  railway  plants.  It  will  be  found  by  such  compari- 
son that  there  are  very  few  power  houses  that  do  not  take 
more  than  twice  the  engine-room  ground  space  per  kilo- 
watt required  by  our  stations,  while  five  times  as  much  is 
not  uncommon.  This  must  not  be  attributed  to  any  poor 
design  in  the  other  power  houses  spoken  of,  or  to  exces- 
sive crowding  in  ours,  but  simply  to  the  large  size  of  the 
units  in  our  stations  as  compared  with  the  majority  of 
railway  plants,  where  1500  kw  is  the  largest  machine  used. 
The  3500-kw  unit  is  in  itself  proportionately  larger  tlian 
the  1500-kw,  but  the  passages  around  the  latter  must  be 
as  wide  as  around  the  larger  machine,  so  that  the  actual 
space  required  per  kilowatt  is  larger  for  the  small  units. 
Another  thing  conducive  to  a  large  output  per  square  foot 
of  ground  space  is  the  use  of  the  same-sized  units  all 
through  a  power  house,  rather  than  a  design  which  calls 
for  several  sizes.  As  engine  rooms  are  usually  approxi- 
mately rectangular  in  shape,  they  are  built  wide  enough  to 
take  in  the  largest  unit,  and  are,  consequently,  wider  than 
necessary  for  the  smaller  units.  This  consequently  cuts 
down  the  capacity  per  square  foot  if  two  or  more  sizes  of 
units  are  used. 

Counting  the  ground  taken  by  our  sub-stations  as  ap- 
proximately I  sq.  ft.  per  kilowatt,  and  adding  it  to  the 
ground  occupied  by  the  power  house,  it  will  be  seen  that 
the  ground  occupied  by  the  entire  generating  and  dis- 
tributing plant  still  comes  below  the  usual  figures  for 
direct-current  plants  using  units  of  1500  to  2000  kw  or  less. 
In  this  connection  it  must  be  remembered,  as  said  before, 
that  the  real  estate  required  for  the  sub-stations  is  not 
necessarily  as  high  priced  as  that  taken  for  power-house 
purposes,  because  a  sub-station  is  more  flexible  in  its 
location,  and  can  be  put  in  many  places  which  would  not 
be  suitable  for  a  power  house.  Furthermore,  sub-station 
machinery  can  be  put  on  the  first  floor  of  a  building,  and 


the  upper  floors  can  be  used  for  other  purposes.  Taking 
all  these  points  into  consideration,  it  is  seen  that  several 
small  direct-current  plants  will  usually  cost  more  for  real 
estate  than  one  polyphase  plant,  because  not  only  is  less 
expensive  land  necessary  for  a  part  of  the  alternating- 
current  plant,  but  the  actual  amount  of  land  required  will 
probably  be  less,  because  of  the  larger  units  likely  to  be 
used. 

The  size  of  unit  selected  for  an  electric  railway  power 
house  is  always  a  compromise  between  the  wish  to  econ- 
omize in  real  estate  and  station  attendance  on  the  one 
hand  and  the  desire  to  keep  all  the  machinery  in  operation 
fully  loaded  on  the  other.  In  building  small  stations  the 
question  of  efficiency  of  large  units  as  against  small  enters 
into  the  calculation,  but  when  no  unit  less  than  1000  kw  is 
under  consideration  there  is  not  enough  difference  in  the 
efficiency  of  the  different  sizes  to  influence  the  decision.  In 
the  cost  per  kilowatt  installed  the  larger  units  always  have 
the  advantage.  When  the  attendance  required  is  consid- 
ered, the  larger  units  are  also  at  an  advantage,  because 
the  number  of  parts  that  must  be  looked  after  increases, 
of  course,  with  the  number  of  machines  used. 

It  is  true,  of  course,  that  the  use  of  large  units  would  be 
disadvantageous  if  they  were  run  for  any  considerable 
time  under  light  loads.  In  a  system  like  ours,  however, 
the  sub-station  storage  batteries  can  be  charged  or  dis- 
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charged  so  as  to  help  in  keeping  the  output  of  our  ma- 
chines always  near  their  point  of  maximum  efficiency.  As 
a  matter  of  fact,  at  the  present  time  we  have  two  small 
direct-current  generating  stations  which  are  run  as  re- 
quired so  as  to  keep  the  units  in  operation  at  Ninety-Sixth 
Street  always  near  their  most  economical  load. 

In  considering  the  question  of  one  large  polyphase  sta- 
tion vs.  two  or  more  direct-current  stations  to  supply  a 
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large  street  railway  system,  it  is  urged  by  some  that  the 
liability  of  accident  to  one  station  is  too  great  to  admit 
safely  of  "putting  all  the  eggs  in  one  basket,"  or  depend- 
ing solely  on  one  station.  For  this  reason  it  is  advisable,  if 
one  station  only  is  employed,  to  take  every  precaution  so 
that  trouble  at  one  point  will  not  disable  the  whole  gen- 
erating or  distributing  outfit,  and  thus  paralyze  the  whole 
system.  In  both  our  Ninety-Sixth  Street  station  and 
Kingsbridge  station  the  arrangement  of  apparatus  is  such 
that  there  are  practically  several  stations  under  one  roof. 
This  subdivision  holds  from  the  boiler  room  to  the  switch- 


usually  occur  at  a  manhole)  will  spread  so  as  to  damage 
and  short  circuit  many  other  cables  in  the  same  manhole. 
While  this  is  not  likely  to  happen  with  the  precautions 
and  construction  that  experience  has  taught  us  to  employ, 
it  is  still  probably  the  weakest  link  in  the  chain.  To  elim- 
inate trouble  of  this  kind,  the  high-tension  feeders  enter 
the  Ninety-Sixth  Street  station  from  four  directions, 
so  that  it  is  impossiljle  for  any  sub-station  to  be  shut 
down  by  trouble  in  any  one  set  of  conduit  ducts.  The 
station  and  feeders  therefrom  are  therefore  so  subdivided 
that  all  the  practical  advantages  of  several  stations  are 


TOP  OF  VIEW  OF  THREE  UNITS  FROM  SWITCHBOARD  GALLERY 


board.  While  the  separation  of  the  various  groups  of  ap- 
paratus in  the  power  house  may  be  complete  if  necessary, 
in  ordinary  operation  all  are  connected  together.  At  the 
switchboard  the  generators  are  grouped  on  four  sets  of 
generator  bus-bars.  Each  of  these  four  sets  can  be  thrown 
in  multiple,  and  in  usual  operation  are  so  connected,  but 
a  separation  can  be  effected  at  any  moment  by  opening 
the  cross-connecting  switches.  The  feeders  are  also  sep- 
arated into  four  separate  groups.  No  sub-station  is  de- 
pendent on  the  current  from  any  one  feeder,  as  there  is 
always  more  than  one  feeder  connecting  a  sub-station  with 
tlie  power  house.  These  feeders  take  different  routes 
through  the  streets,  and  at  the  power  house  terminate  on 
different  sections  of  the  feeder  board.  Probably  the  great- 
est point  of  danger  is  where  the  high-tension  feeders  leave 
the  power  house,  for  there  is  always  the  possibility  that  a 
short  circuit  in  one  of  the  high-tension  cables  (which  will 


obtained.  Any  mechanical  or  electrical  trouble  with  any 
of  the  power-house  apparatus  can  hardly  extend  further 
than  the  group  in  which  it  originates,  except  temporarily. 
The  possibility  of  fire  is  practically  eliminated  by  the  fire- 
proof construction  employed. 

The  operation  of  our  Ninety-Sixth  Street  power  house 
is  still  somewhat  in  an  experimental  stage,  because  of  the 
facts  that  construction  is  still  under  way  and  the  load  is 
constantly  growing,  and  it  is  only  recently  that  anywhere 
near  its  calculated  load  has  been  put  upon  the  plant.  Even 
yet  the  load  is  not  such  as  to  put  us  at  the  greatest  ad- 
vantage in  economy  of  operation.  This  should  be  remem- 
bered in  connection  with  whatever  is  said  hereafter  about 
the  performance  and  attendance  required  in  the  plant. 
There  are  employed  altogether  in  the  operation  of  the 
Ninety-Sixth  Street  station  of  this  company  180  men,  as 
follows : 
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STEAM  DEPARTMENT. 

Engineer  in  charge  of  power  house   i 

Assistant  engineers   2 

Other  engineers   8 

Oilers    35 

Wipers    5 

Machinists    4 

Machinists'  helpers   4 

Laborers    7 

Rigger    I 

67 

BOILER  DEPARTMENT. 

Water  tenders    13 

Stoker  operators   27 

Coal  passers  or  assistant  stoker  operators   20 

Boilermaker    i 

Boilermaker  helpers    2 

Boiler  cleaner    i 

Boiler  cleaner  helpers   12 

76 

ELECTRICAL  DEPARTMENT. 

Foreman  (on  day  watcli)   I 

Assistant  foreman  (other  two  watches)   2 

Switchboard  tenders    12 

Dynamo  men    3 

Wipers  on  dynamos   6 

Boys    3 

28 

COAL  IIANDLLNG. 

Coal  and  ash  handling  force   7 

MISCELLANEOUS. 

Storekeeper    i 

Timekeeper   i 

Clerk   I 

3 

Total  all  departments   180 


Some  explanation  is  needed  with  this  summary.  As  in 
all  New  York  power  houses,  the  men  work  three  watches, 
or  shifts,  of  eight  hours  each.  Beginning  at  the  top  of  the 
hst,  the  engineer  in  charge  of  the  power  house  does  no 
watch  duty,  as  he  has  general  responsible  supervision. 
The  two  assistant  engineers  do  watch  duty.  The  oilers, 
who  constitute  the  largest  number  of  any  class  of  em- 
ployees, are  kept  busy  seeing  that  all  bearings  are  running 
cool,  and  that  they  are  properly  supplied  with  oil  from 
the  automatic  lubrication  system.  In  the  boiler  rooms  each 
Hoor  is  divided  into  two  nearly  equal  parts.  One  part  con- 
tains fifteen  boilers  and  the  other  fourteen.  Each  of  these 
parts  constitutes  a  separate  lioiler  room,  and  one  water 
tender  is  kept  on  duty  for  each  room.  The  fifteen  boilers 
in  one  room  are  as  much  as  one  water  tender  can  look  after. 
The  stoker  operators,  of  course,  look  after  the  rate  of  feed- 
ing of  the  stokers,  the  admission  of  air  to  the  furnaces,  and 
the  mechanical  operation  of  the  stokers.  The  men  rated 
as  coal  passers  are  called  this  for  want  of  a  better  brief 
designation.  Their  duties  are  similar  to  those  of  the  stoker 
operators.  The  coal  and  ash  handling  force  gets  the  coal 
from  the  barges  to  the  bins  by  the  aid  of  conveying  ma- 
chinery and  removes  the  ashes  from  the  cellar  to  scows. 
In  the  electrical  department  the  duties  of  all  the  force  are 
plain  from  their  designation,  except  the  boys.  Under  this 
head  come  those  who  are  learning  to  perform  the  duties  in 
this  department. 

In  the  seven  sub-stations  there  are  sixty  inen  employed, 
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making  in  all  240  men  in  power  house  and  sub-stations 
on  all  three  watches.  The  classifications  and  duties  of 
men  in  a  large  power  house  of  this  kind  are  considerably 
different  from  those  in  small  stations,  as  can  be  seen  from 
the  foregoing.  The  division  of  labor,  especially  in  the 
engine  room,  may  be  made  in  a  variety  of  ways  in  a  large 
plant.  It  has  been  argued  that  vertical  engines  require 
more  labor  to  operate  them  than  horizontal,  because  the 
attendants  must  go  up  and  down  stairs,  and  cannot  watch 
the  whole  engine  so  well.  This  is  not  necessarily  so,  be- 
cause, with  a  station  ddivided  into  galleries,  the  work  can 
be  assigned  by  galleries  rather  than  by  units,  if  such  an 
arrangement  proves  desirable. 

The  coal  consumption  in  actual  practice  is  2.65  lbs.  per 
kw-hour.  The  coal  which  we  use  is  buckwheat  anthracite 
under  half  of  our  boilers  and  run  of  mine  bituminous  under 
the  remainder.  The  buckwheat  anthracite  is  of  low  grade, 
as  will  be  seen  when  it  is  stated  that  it  has  a  heat  value 
approximately  of  12,000  British  thermal  units  per  pound, 
while  the  bituminous  coal  we  use  has  a  heat  value  of  about 
14,000  British  thermal  units  per  pound.  We  make  our  own 
analysis  of  coal,  oil  and  flue  gases.  Every  boatload  of  coal 
that  comes  to  the  dock  has  sainples  taken  froin  various 
parts  of  it,  which  are  mixed  and  an  analysis  made.  The 
following  analysis  illustrates  approximately  the  kind  of 
bituminous  coal  we  use  : 

Fixed  carbon    80.30% 

Volatile  matter    12.52 

Ash    7.18 

B.  T.  U.  per  lb   13,486 

The  water  evaporated  per  pound  of  coal  as  measured  by 
water  meters  is  about  8.4  lbs.  The  water  required  per  kw- 
hour  at  the  switchboard  is  about  22.41  lbs.,  including  all 
the  auxiliaries  and  the  coal  hoisting  and  stoking.  All 
these  figures  are  from  the  actual  all-day  operating  reports. 

The  efficiency  from  the  engine  cylinders  to  the  switch- 
l)oard  which  gives  the  engine  friction  and  generator  losses 
has  been  repeatedly  shown  by  indicator  cards,  taken  under 
nearly  rated  load,  to  be  above  90  per  cent.  That  is,  there 
is  less  than  10  per  cent  difference  betw^ecn  the  wattmeter 
readings  and  the  mechanical  horse-power  shown  by  the 
indicator  cards.  As  the  station  and  distributing  system  is 
so  managed,  as  before  explained,  as  to  keep  the  engines 
about  at  their  most  econoinical  load,  this  efiiciency  is  not 
far  from  the  operating  efficiency.  The  pounds  of  water 
per  kw-hour,  deducting  engine  friction  and  generator 
losses,  would  therefore  be  20,  which,  reduced  to  pounds 
per  ihp-hour,  as  steam  engineers  are  accustomed  to  fig- 
uring, gives  the  water  consumption  of  the  engines  as  14.9 
lbs.  per  ihp-hour.  Deducting  the  amount  of  water  used 
by  the  au.xiliary  engines,  conveyors  and  stokers,  it  is  found 
that  the  water  taken  by  the  main  engines  per  ihp-hour  is 
between  13  and  14  lbs. 

Under  the  conditions  of  a  railway  power  station  it  is 
necessary  to  keep  fire  under  a  great  many  more  boilers 
than  are  required  to  carry  the  average  load.  Boilers 
enough  to  carry  the  morning  and  evening  peaks  must  be 
kept  fired  up  all  day.  In  a  day's  run,  for  example,  where 
there  were  1168  boiler  hours,  679  were  useful  and  489  were 
reserve,  or  non-productive,  the  boilers  lying  with  banked 
fires  froin  one  load  peak  until  the  next.  The  useful  boiler 
hours  were  58  per  cent  of  the  total.  The  boilers  are  in 
250-hp  units,  and  seventy-two  are  now  installed. 

Mention  has  been  made  of  analysis  of  flue  gases.  A 
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station  as  large  as  ours  makes  not  only  justifiable,  but 
necessary,  refinements  which  have  not  heretofore  been 
considered  as  a  regular  part  of  station  operation.  The 
maintenance  of  a  small  chemical  laboratory  is  one  of  these. 
We  are  doing  business  on  such  a  large  scale  that  such  mat- 
ters as  the  quality  of  the  coal  and  the  amount  of  good  fuel 
that  goes  up  the  chimney,  as  well  as  the  value  we  are  get- 
ting for  our  money  in  oil,  cannot  profitably  be  neglected. 

Flue-gas  analysis  is  not  worth  anything  unless  samples 
are  taken  fr  quently.  So  far,  we  have  confined  ourselves 
to  taking  samples  of  flue  gases  from  each  boiler  room 
once  during  each  shift.  The  stoker  operators  in  each  room 
are  held  responsible  for  the  quality  of  the  flue  gases  com- 
ing from  that  room.  With  mechanical  stokers  all  through, 
i*-  is  possible  to  insist  on  closer  regulation  of  the  quality 
and  temperature  of  the  flue  gases  than  would  be  possible 
with  hand  firing.  With  mechanical  stokers  there  is  no 
reason  why,  with  proper  attention  under  ordinary  run- 
ning conditions,  the  flue  gases  should  not  show  continu- 
ously approximately  the  same  percentage  of  air  CO2  and 
CO.  The  proportion  of  the  latter,  which  is  unburned  fuel, 
should  be,  of  course,  as  low  as  practicable.  The  rate  of 
feed,  thickness  of  coal  and  amount  of  air  admitted  to  the 
fire  are  all  practically  under  the  control  of  the  stoker  op- 
erators, and  if  the  proportion  is  not  such  as  to  give  the 
best  results  it  is  the  fault  of  the  stoker  operators.    As  yet 
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we  have  not  attempted  to  set  up  any  standard  for  the 
stoker  operators  to  maintain.  The  following  are  figures 
taken  at  random  from  our  flue-gas  analysis  record  book : 


Temper- 

Kind of  coal 

CO. 

0 

CO 

N,  etc. 

ature 

Bituminous  

5.6 

14.4 

o.i 

79-9 

535° 

Hard  buckwheat  No.  I 

8.8 

11.4 

o.i 

79-7 

540° 

Bituminous   

11.6 

7.6 

i.o 

80.7 

525° 

Hard  buckwheat  No.  i 

8.4 

11.8 

0.0 

78.8 

470° 

Bituminous   

8.5 

10.7 

0.1 

80.7 

560° 

he  flue  gas  in  each  case 

is  taken  from  the  back 

connection  of  the 

boilers.   All  of  these  show  nearly  perfect  combustion. 

In  conclusion  it  may  be  said  that  the  operation  of  a 
station  the  size  of  our  Ninety-Sixth  Street  plant  is  such 
a  novelty  in  engineering  work  that  there  are  many  points 
about  which  we  ourselves  have  not  reached  definite  con- 
clusions. That  we  shall  be  able  to  improve  in  operating 
methods  and  reduce  cost  of  power  production  as  time  goes 
on  and  as  we  get  better  load  factor  is  likely.  The  results 
so  far  are  such  as  to  justify  expectations  in  regard  to  the 
efficiency  of  large  units  and  a  large  plant,  operated  under 
conditions  which  keep  the  machinery  in  operation  well 
loaded.  From  the  figures  that  have  been  given  it  is  seen 
that  it  has  been  possible  to  come  much  nearer  the  limit  of 
efficiency  for  steam  engines  in  this  plant  than  in  the  ma- 
joritv  of  power  houses  supplying  electric  railway  systems. 
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fTHE  ELECTRICAL  DISTRIBUTION  SYSTEM  OF 
%-       THE  METROPOLITAN  STREET  RAILWAY 

COMPANY,  NEW  YORK 

BY  WALTER  A.  PEARSON 

Electrical  Engineer,  Metropolitan  Street  Raihvay  Company 

THE  electrical  distribution  of  the  Metropolitan  Street 
Railway  Company  is  distinctive  as  being  the  largest 
polyphase  alternating-current  distribution  for  rail- 
way purposes  yet  put  in  operation.  It  is  also  notable  on  ac- 
count of  the  large  amount  of  energy  distributed  per  square 
mile  of  the  territory  served,  due  to  the  heavy  traffic  and  the 


now  in  operation.  Without  going  into  the  plans  in  detail 
it  may  be  said  that  the  preliminary  estimates  for  the  two 
direct-current  plants,  including  the  real  estate  and  the 
feeder  system  necessary  to  deliver  the  current  at  the  con- 
ductor rails,  were  $1,650,000  higher  than  for  one  alternatino- 
current  plant  with  six  sub-stations  and  all  feeders  for  a 


DIAGRAM  OF  ALTERNATING  CURRENT  FEEDERS  TO  SUB-STATIONS 


large  number  of  lines  in  any  given  area.  The  distribution 
of  electrical  energy  to  large  city  street  railway  systems  has 
in  the  United  States  heretofore  been  done  entirely  with 
direct  current,  except  in  a  few  cases  where  water  power  has 
made  an  alternating-current  transmission  and  distribution 
desirable.  Although  the  question  of  alternating  versus 
direct-current  distribution  is  still  an  open  one  in  the  minds 
of  many  electrical  engnieers  the  situation  in  New  York  at 
the  time  the  Metropolitan  station  was  decided  upon  left 
little  doubt  as  to  the  best  course  to  pursue.  Two  plans  of 
distribution  over  the  company's  territory  were  considered. 
One  of  these  was  by  direct  current  from  two  direct-current 
stations.  The  other  was  the  alternating-current  plan  of 
distribution  with  sub-stations  as  afterward  adopted  and 


capacity  of  26,000  kw.  The  feeders  for  supplying  the  terri- 
tory from  the  two  direct-current  plants  were  estimated  to 
cost  $835,000  more  than  the  sub-stations  and  the  high  and 
low  tension  feeders  for  the  polyphase  distribution.  The 
territory  served  is  about  9  miles  long  and  averages  about 
2  miles  wide,  or  the  width  of  Manhattan  Island,  as  seen 
by  the  accompanying  map.  There  was  also  considerable 
saving  in  real  estate  due  to  the  location  of  sub-stations  on 
property  and  in  building  already  used  by  the  company  for 
other  purposes. 

The  foregoing  figures  are  sufficient  to  show  in  brief  why 
the  company  adopted  sub-station  distribution  and  alternat- 
ing-current transmission  from  one  power  house  rather  than 
direct-current  distribution  from  two  or  more  power  houses. 
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Ultimate  capacity 


4  looo-kw  rotaries 
8  990  " 
7  990  " 


it  remains  now  to  discuss  the  distributing  system  as  it 
exists  and  is  operated  to-day.  The  apparatus  installed  at 
the  Ninety-Sixth  Street  power  house  and  the  sub-stations 
supplied  by  it  were  described  in  the  Street  Railway 
Journal  of  March  3,  1900.  Repetition  of  that  is  unneces- 
sary except  to  outline  our  system  briefly.  Current  is  gen- 
erated by  3500-kw  generators,  eight  of  which  are  in  opera- 
tion, with  three  more  being  installed.  These  generators 
give  a  three-phase  current  at  6100  volts  to  6400  volts,  25 
cycles.  This  is  conducted  by  undcrgrotmd  cables  to  seven 
sub-stations,  as  seen  by  the  accompanying  map  of  the  sys- 
tem which  shows  the  location  of  the  power  house,  sub- 
stations and  electric  lines  supplied.  The  sub-stations  are 
of  the  following  capacities  : 

Location  Present  capacity 

146th  St.  and  Lenox  Ave. . .  4  990-k\v  rotaries 
129th  St.  and  Anis'dam  Ave.  4  1000  " 

96th  St.  and  1st  Ave   3  990  "  " 

6sth  St.  and  2d  Ave   3  1000  " 

Soth  St.  and  6th  Ave   6  990  " 

25th  St.,  bet.  Lex.  and, 3d  Ave.  3  990  " 
IS  Front  St   4  990  "  "   

At  the  sub-stations  static  transformers  reduce  to  a  proper 
voltage  to  supply  rotary  converters  giving  550  volts  on 
their  direct-current  commutators.  Storage  batteries  are 
installed  at  the  sub-stations  and  boosters  have  been  put  in 
to  enable  these  to  be  charged  from  the  rotaries  in  service. 
The  direct  current  is  taken  by  underground  feeders  and 
supplied  to  the  conductor  rails  of  the  conduit  system. 

The  first  step  in  this  distribution  is,  of  course,  the  power- 
house switchboard,  and  it  is  a  very  iinportant  step  where 
so  large  an  amount  of  energy  is  controlled  at  one  point. 
The  oil  break  switch  which  was  used  to  a  limited  extent  be- 
fore the  designing  of  this  power  house,  has  been  employed 
throughout  for  handling  the  6600-volt  current,  and  with 
most  satisfactory  results.  Extraordinary  precautions  were 
taken  in  the  design  of  this  board  to  provide  against  exten- 
sive damage  being  done  by  the  failure  of  any  switch  to 
break  the  circuit.  Between  each  generator  and  the  bus- 
bars are  two  three-pole  oil  break  switches  in  series,  which 
are  not  automatically  tripped  by  the  circuit  breakers,  bvit 
must  be  opened  by  hand,  and  are  so  arranged  that 
when  the  circuit  is  opened  they  are  both  openetl 
at  once.  In  throwing  a  generator  in  parallel  with 
the  other  generators  on  the  bus-bars  one  of  these  two 
switches  is  closed  first,  leaving  only  one  switch  to  be 
closed  at  the  instant  of  synchronism.  The  switches  are 
pneumatically  operated  by  electric  control.  The  feeder 
bus-bars  are  divided  into  four  sections,  and  the  generators 
are  grouped  on  four  sets  of  generator  bus-bars,  which  can 
be  connected  to  one  or  all  of  the  feeder  bus-bar  sections. 
The  feeders  are  grouped  on  four  bus-bar  sections,  and  not 
only  is  an  oil  circuit  breaker  put  in  each  feeder,  but  another 
oil  circuit  breaker  supplies  each  group,  so  that  each  feeder 
is  controlled  not  only  by  the  group  circuit  breaker,  but  by 
its  own.  There  are  thus  two  chances  to  open  the  circuit 
on  each  generator  and  on  each  feeder.  The  oil  switches 
have  each  of  the  three  legs  of  the  circuit  placed  in  a  sep- 
arate brick  cell.  As  far  as  possible  the  feeders  supplying 
any  given  sub-station  are  run  by  separate  underground 
routes  to  avoid  all  the  feeders  to  a  sub-station  being  shut 
off  by  any  local  conduit  trouble,  which  might  cut  off  all  the 
feeders  in  one  conduit.  The  various  feeders  to  a  sub-sta- 
tion are  also  supplied  by  different  sections  of  the  feeder 
switchl)oard,  so  that  a  short  circuit  shutting  down  one  sec- 
tion of  the  board  could  not  necessarily  shut  down  the  sub- 
station, or,  in  fact,  any  part  of  the  system.  The  oil  switches 
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and  bus-bars  are  given  plenty  of  room,  and  the  switches 
are  operated  from  a  board  which  has  on  it  only  low-tension 
relay  circuits  for  opening  and  closing  the  switches. 

The  oil  switches  have  never  failed  us  in  any  emergency 


SECTION  OF  6600-VOLT  CABLE.    ACTUAL  SIZE 

that  has  yet  arisen.  Several  short  circuits  on  underground 
feeders  have  been  opened.  In  one  case  the  current  was 
probably  not  less  than  2000  amps.  At  the  sub-station  ends 
of  feeders  are  reverse  current  circuit  breakers,  which  act 
in  case  current  starts  to  flow  back  from  the  sub-station  into 
a  short  circuit  on  a  feeder.  It  was 
a  question  whether,  with  several 
feeders  in  parallel  supplying  a 
sub-station,  a  short  circuit  on  one 
feeder  would  not  cause  the  open- 
ing of  all  the  circuit  breakers  sup- 
plying the  sub-station  before  the 
circuit  breakers  on  the  short-cir- 
cuited feeder  would  act.  We  have 
found  that  in  some  cases  the 
feeder  will  be  cut  off  before  all 
the  breakers  supplying  the  sub- 
station are  open.  In  others  all 
will  be  open. 


insulation  having  been  the  most  satisfactory,  the  last  orders 
placed  for  high-tension  cable  have  specified  paper  insula- 
tion. Although  the  rubber  cores  test  high  in  insulation  at 
the  start,  the  continued  action  of  the  high  alternating  volt- 
age seems  to  cause  a  deterioration,  though  it  has  not  been 
serious  on  our  underground  system.  It  may  be  well  to 
note  here  that  all  our  cables,  transformers  and  other  high- 
tension  apparatus  are  tested  with  25,000  volts  for  five 
minutes  after  being  put  in  place,  and  before  being  put  in 
service. 

Unlike  the  underground  cables  on  the  direct-current 
feeder  system,  the  high-tension  cables  are  run  straight 
through  manholes  whenever  possible,  and  are  covered  with 
a  sheet  steel  armor  1-16  in.  thick,  where  they  pass  through 
the  manholes.  This  tubing  is  made  in  halves,  and  bound 
over  the  lead  covering,  as  shown  in  the  accompanying 
sketch.  A  wood  ring  is  put  in  between  the  cable  and  the 
steel  armor  at  intervals,  so  as  to  leave  an  air  space  of  one- 
half  in.  between  the  lead  covering  and  the  steel.  This  air 
space  is  not  only  for  mechanical  protection,  but  to  prevent 
the  spread  of  fire  in  case  of  short  circuit.  The  location  of 
defects  in  the  great  majority  of  cases  is  at  the  manholes. 
The  steel  covering  and  air  space  prevents  the  spread  of 
damage  to  other  cables  to  a  large  extent. 

The  company  has  installed  a  large  amount  of  both  vitri- 
fied conduit  and  iron  pipe,  cement  lined.  The  vitrified  con- 
duit has  a  greater  mass  of  fire  resisting  material,  and  the 
chemical  action  on  the  lead  sheath  is  minimized  by  the  in- 


A  diagram  of  the  6600-volt 


feeder  system  has  been  shown. 
From  the  power  house  to  the  sub- 
stations to  conduct  the  6600-volt 

current  a  uniform  size  of  three-conductor  lead-covered 
cable  is  employed  throughout.  This  high-tension,  lead- 
covered  cable,  a  section  of  which  is  shown  herewith,  has 


sal- 
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SKETCH  OF  SHEET  STEEL  SHEATH  USED  AT  MANHOLES 
OVER  6600-VOLT  CABLES 

three  stranded  conductors,  each  equivalent  to  No.  0000  B. 
&  S.  gage  wire,  with  insulation  7-32  in.  thick.  The  first 
order  of  the  company  was  partly  for  rubber  insulated,  and 
partly  for  paper  insulated,  cable.  The  thickness  of  insula- 
tion was  7-32  in.  in  both  cases.    The  results  with  paper 


PERSPECTIVE  VIEW  OF  6600-VOLT  CABLE. 

sulating  qualities  of  the  vitrified  surface.  There  is  enough 
heat-resisting  material  in  a  vitrified  conduit  to  confine  the 
destruction  caused  by  a  short-circuit  usually  to  one  duct. 
The  prevention  of  the  spreading  of  a  short-circuit  from 
one  duct  to  another  is,  of  course,  of  the  greatest  impor- 
tance. It  is  naturally  not  easy  to  confine  a  6606-volt  short- 
circuit  with  a  large  power  house  behind  it.  Vitrified  con- 
duit is  used  on  all  new  work.  Conduits  are  laid  in  concrete 
15  ins.  below  the  surface,  either  at  the  sides  of  the  street  or 
between  the  tracks,  or  both.  In  keeping  track  of  conduit 
lines  and  feeders  the  engineers'  office  has,  in  addition  to  the 
diagrams  of  the  feeder  systems,  a  record  book  of  many 
pages  of  blue  prints,  showing  in  diagram  on  each  page  two 
cross  sections  of  the  street  and  the  location  and  kind  of  con- 
duit thereon,  at  a  certain  point.  Several  of  these  sheets  are 
here  shown.  The  middle  space  represents  the  ground  be- 
tween the  tracks  and  the  side  spaces  ground  at  the  side  of 


October  5,  igoi.] 


STREET  RAILWAY  JOURNAL. 


417 


O 


o 


0NAM5TERDKM 


5ECTI0N. 


Na 


TAriM.  C.NB3. 


I945T-I85S. 


U9si 


l853T.-l72iT 


2iLl 


XXX 


I725T-I56JT. 


2t3 


|565t-I38St. 


Zi8 


lib  Sr.  TO 
Mni»ii<rr<«  Jr. 


2'5 


1)6 


Mi 


the  street.  There  are  as 
many  sheets  in  the  record 
book  as  there  are  locations 
on  the  street  at  which  duct 
sections  change.  Tliis  record 
book  is  supplemented  by  a 
feeder  book,  a  leaf  of  which 
is  also  reproduced,  and 
which  gives  a  key  to  the 
feeders,  their  place  of  be- 
ginning, ending  and  taps, 
if  any.  The  standard  feeder 
cable  for  direct-current  dis- 
tribution from  the  sub-sta- 
'.ions  is  one  of  1,000,000 
circ.  mils,  paper  insulated. 
This  is  for  feeders  proper. 
Sub-feeders  running  along 
tb.e  track  to  tap  into  the  sec- 
ti(ins  of  conductor  rail  in 
the  conduit  are  500,000  circ. 
mil. 

It  sometimes  happens  that 
a  ground  occurs  on  the  6600- 
volt  feeders,  which  is  very  small,  and  while  it  might  play 
havoc  with  the  service  if  allowed  to  remain  in  the  6600- 
volt  lines,  it  is  not  sufficient  to  allow  a  large  enough  flow  of 
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mary.  The  defect  will  usually  show  up  so  it  can  be  found 
with  this  treatment.  In  connecting  in  new  high-tension 
feeders  in  parallel  with  those  already  supplying  a  sub-sta- 
tion, the  simplest  way  of  avoiding  dangerous  error  in  con- 
necting up  has  been  found  to  be  the  use  of  a  small  6600- 
volt  transformer,  which  is  connected  by  trial  between  the 
cable  conductors  and  the  three  legs  of  the  circuit  at  the 
power  house,  the  cable  being  first  connected  to  the  bus- 
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bars  at  the  sub-station.  The  terminals  between  which  no 
current  is  obtained  in  the  transformer  are  the  ones  con- 
nected together. 

It  was  originally  intended  to  run  the  rotary  converters 
at  the  sub-stations  with  compound-wound  fields,  so  as  to 
raise  the  voltage  automatically,  as  would  a  railway  gen- 
erator, as  the  load  rises,  and  thereby  compensate  for  the 


DIRECT    CURRENT  FEEDERS 
FROM  SUB-STATIONS, 
METROPOLITAN 
SRREET  RAIL- 
WAY 


current  when  500-volt  test  current  is  put  on  the  cable  to 
be  located  by  the  repair  men.  For  such  emergencies  the 
300-kw,  25,000-volt  testing  transformer  which  is  kept  for 
insulation  tests  on  newly  installed  apparatus  is  connected 
onto  the  defective  cable  with  a  water  resistance  in  the  pri- 


direct-current  line  loss.  This  plan  would  have  necessitated 
the  complication  of  safety  devices  to  prevent  the  rotary 
converters  from  running  away  in  case  current  was  cut  off 
the  alternating-current  end,  and  the  direct-current  supply 
was  continued  to  them.  They  would,  in  such  a  case,  run  as 
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direct-current  motors,  with  the  series  winding  opposed  to 
the  shunt,  and  with  the  very  weak  field  that  would  result 
might  reach  a  dangerously  high  speed.  As  a  temporary 
expedient,  the  rotary  converters  were  started  with  smiply 
the  shunt  winding  in  use,  and  it  was  finally  decided  to  do 
away  with  the  complication  of  safety  devices  and  the  pos- 
sible troubles  from  leading  and  lagging  currents  due  to  a 
varying  field  strength,  and  to  operate  all  the  rotary  con- 
verters on  the  system  as  plain  sinmt  machines.  The  line 
loss  on  the  direct-current  feeders  is  low  enough,  so  that 
this  is  done  without  having  an  undue  variation  in  voltage 
on  the  conductor  rails,  as  can  be  seen  in  the  accompany- 
mg  voltage  record  taken  at  Madison  Avenue  on  our  sys- 
tem ,  current  readings  on  the  feeder  being  taken  at  the 
same  time  at  the  sub-station.  This  test  is  fairlv  representa- 
tive of  conditions  over  the  entire  system,  and  is  as  good,  or 
better,  than  on  most  .systems  supplied  by  compound-wound 
generators.  This  is,  of  course,  due  to  the  installation  of 
plenty  of  copper  in  the  direct-current  feeders,  since  the 
shunt-wound  rotary  has  no  ability  to  compensate  for  line 
drop. 

In  connection  with  each  sub-station  is  a  storage  battery 
of  a  capacity  of  about  25  per  cent,  that  of  the  rotary  con- 
verter part  of  the  plant.  In  charging  these  batteries  a 
shunt-wound  booster  is  used,  which  raises  the  voltage  of 
the  sub-station  bus-bars  a  maximum  of  120  volts.  In  dis- 
charging the  batteries  fioat  on  the  line,  discharging  more 
or  less  according  to  requirements.  Whether  charging  or 
discharging  the  momentary  fluctuations  are  smoothed  out 
by  the  action  of  the  battery.  In  addition  to  taking  up 
fluctuations  the  battery  is  useful  to  tide  over  emergencies, 
if  there  should  be  an  interruption  of  the  current  supply 
frdui  the  power  house,  and  it  is  also  used  to  take  the  entire 
owl  car  load  when  the  alternating  ciuTcnt  plant  is  shut 
down  once  every  week  for  the  cleaning  of  the  high-tension 
switchboards,  etc. 

'J  he  use  of  a  storage  battery  in  railway  work  does  away 
with  an  ecpiivalent  capacity  of  generating  machinery,  and 
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ThRRITORY    OF  THE  BRONX  TO  BE  SERVED  BY  KINGSBRIDGE 
OR  216TH  STREET  POWER  HOUSE 

where  alternating-current  distribution  is  used,  the  invest- 
ment in  a  storage  battery  is  a  special  saving,,  because  it 
displaces  not  only  an  ec[uivalent  generating  capacity  at  the 
l)Ower  house,  but  also  the  rotary  converters  and  transform- 
ers necessary  to  deliver  that  output  to  the  line. 

The  power  factor  which  prevails  on  the  system  is  not 
exactly  known  in  the  absence  of  the  power  factor  indi- 
cators, which  we  hope  soon  to  liave,  but  it  is  believed  to  be 
very  near  unity.  When  rotary  converters  are  installed  they 
are  tested  to  determine  at  what  field  strength  they  give 
unity  power  factor,  and  they  are  then  run  at  that  field 
strength  constantly.  It  is  possible  that  at  times  leading  or 
lagging  currents  occur  at  a  number  of  sub-stations  at  the 
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same  time  enough  to  perceptibly  vary  the  power  factor 
from  unity. 

The  question  of  tlie  efficiency  of  a  polyphase  distribution 
of  this  kind  is  one  that  has  been  the  source  of  much  specu- 
lation and  argument.  On  our  system  we  have  been  able 
in  every-day  practice  to  come  very  near  the  rated  efficiency 
of  the  apparatus,  as  shown  by  full  load  acceptance  tests. 
The  system  being  so  large,  it  was  possible  to  install  large 
and  efficient  rotary  converters  (990  kw  being  the  standard 
size  adopted ) ,  and  at  the  same  time  to  have  rotary-con- 
verter units  in  sufficient  number  at  each  sub-station,  so 
that  the  number  in  use  could  be  accurately  adjusted  to  the 

7,000 1  1  ]  \  \  \  \  1  ]  


3  per  cent  to  7  per  cent  on  difTerent  lines  at  various  hours 
of  the  day. 

It  is  the  custom  to  read  the  recording  wattmeters  on  all 
feeders,  both  alternating  and  direct-current,  every  hour. 
Of  course  efficiency  figures  are  worthless,  unless  the  in- 
struments from  which  they  are  obtained  are  accurate.  To 
keep  as  many  instruments  as  there  are  in  the  power  house 
and  sub-stations  calibrated  so  that  their  readings  can  be 
dc])ended  on,  is  no  small  task.  There  are  about  750  switch- 
board instruments  on  the  system,  of  which  84  are  record- 
ing wattmeters,  49  are  indicating  wattmeters,  289  are  al- 
ternating-current  ammeters,   46   are  alternating-current 
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TYPICAL  DAILY  OUTPUT  CURVES, 

load,  and  all  could  be  kept  with  a  full,  and  hence  economi- 
cal, load  upon  them.  The  batteries  also  aid  in  keeping  an 
economical  steady  load  on  the  rotary  converters  and  trans- 
formers. We  have  recording  wattmeters  in  all  the  6600-volt 
three-phase  feeders,  leaving  the  power  bouse,  and  in  all 
the  direct-current  bus-bars  at  the  sub-stations.  The  dif- 
ference between  the  readings  of  these  wattmeters  for  any 
given  period,  of  course,  should  give  the  efficiency  of  that 
part  of  the  distri])Ution  which  includes  the  high-tension 
feeders,  static  transformers,  and  rotary  converters,  but  ex- 
clusion of  the  storage  batteries,  the  batteries  being  con- 
nected to  the  feeders  outside  the  wattmeters.  This  effi- 
ciency is  found  from  our  records  to  be  (jo  per  cent  to  91 
per  cent,    The  loss  in  the  high-tension  feeders  varies  from 


METROPOLITAN  STREET  RAILWAY 

voltmeters,  and  282  are  direct-current  ammeters.  To  keep 
these  instruments  correct,  two  men  give  their  entire  time  to 
checking  them.  Especial  attention  is  given  to  the  record- 
ing wattmeters.  The  direct-current  ammeters  in  the  feed- 
ers being  used  merely  as  indicators,  not  much  attention  is 
paid  to  their  accuracy.  The  recording  wattmeters  are 
checked  bv  means  of  a  jiortable  indicating  wattmeter 
(which  is  frequently  standarized)  and  a  stop  watch.  The 
.^tan(lard  portable  wattmeter  being  connected  in  circuit,  the 
revolutions  made  by  the  wattmeter  for  a  definite  time  are 
noted,  and,  tlie  load  being  known,  the  proper  munber  of 
revolutions  can  be  calculated  and  compared  with  those 
actually  obtained. 

The  load  carried  by  the  various  sub-stations  is  indicated 
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by  the  load  diagram  on  the  previous  page,  which  shows  the 
load  on  each  for  twenty-four  hours.  The  maximum  output 
IS  at  about  6:55  p.  m.,  and  reaches  22,oookw.  The  amount 
of  energy  required  per  car  on  the  Metropolitan  lines  is  very 
high,  owing  to  the  great  number  of  stops  that  must  be 
made  per  mile,  partly  on  account  of  the  crowded  condition 
of  the  city  streets  and  partly  on  account  of  the  short  blocks 
in  many  parts  of  the  town.  In  laying  out  the  system  a 
maximum  of  16,500  watts,  or  33  amps.,  at  500  volts,  was 
allowed  per  car.  The  energy  required  per  car  mile  is  in  the 
neighborhood  of  2100  watt-hours  at  the  sub-station  switch- 
board, including  lighting  of  car  houses,  etc.  The  schedule 
speed  is  high  when  the  number  of  stops  is  considered,  and 
this  also  tends  to  raise  the  output  required  to  supply  the 
system.  Tests  on  a  number  of  individual  cars  show  an 
energy  consumption  as  high  as  1500  watt-hours  per  car 
mile.  The  company  has  154  miles  of  track,  supplied  from 
the  Ninety-Sixth  Street  power  house. 

To  supply  the  overhead  trolley  suburban  lines  in  the  dis- 
trict of  the  Bronx,  north  of  Manhattan  Island  (which  lines 
are  now  being  supplied  by  a  number  of  direct-current 
plants),  a  large  station  of  28,000-kw  capacity  is  being  built 
at  2 1 6th  Street  and  Ninth  Avenue,  on  the  Harlem  River. 
This  will  supply  sub-stations  located  about,  as  are  the  pres- 
ent direct-current  generating  stations,  as  shown  by  the  map 
of  this  district. 

The  underground  conduit  system  used  on  all  the  electric 
lines  on  Manhattan  Island  has  been  described  in  the  tech- 


nical press  sufficiently,  so  that  it  need  not  be  again  de- 
scribed here.  It  is  well  to  mention  the  fact,  however,  that 
in  the  operation  of  this  conduit,  any  reports  to  the  contrary 
notwithstanding,  it  is  impossible  to  run  cars  when  the  con- 
duit is  filled  with  water  above  the  conductor  rails.  The 
leakage  of  current  is  too  large.  The  conduits,  however, 
are  not  often  flooded.  The  conductor  rails  are  divided  up 
into  sections  of  varying  length,  with  one  or  more  feeders 
supplying  each  section.  The  ordinary  leakage  on  the 
underground  conduit  is  very  small.  All  direct-current 
feeders  have  double-throw  switches  for  reversing  their 
polarity,  so  that  if  any  grounds  occur  they  can  all  be  kept 
on  one  side  of  the  system  until  they  are  located  and  re- 
moved. The  system  is,  of  course,  kept  normally  free  from 
grounds  on  both  sides,  no  use  being  made  of  a  ground  re- 
turn, as  both  positive  and  negative  conductor  rails  are  used 
in  the  conduit.  The  conduit  is  frequently  scraped.  The 
bottom  of  the  conduit  is  smooth  with  catch  basins  at  fre- 
quent intervals.  In  snow  storms  it  is  important  to  keep  the 
snow  scraped  out,  so  that  it  can  not  wedge  between  the 
conductor  rail  and  the  shoe,  which  takes  the  current  from 
the  rail,  the  effect  being  as  bad  as  sleet  on  an  overhead 
trolley  wire.  There  is  more  danger  to  interruption  of  traf- 
fic from  this  cause  than  from  any  other  in  a  snow  storm, 
but  it  is  a  matter  easily  guarded  against  by  the  frequent 
running  of  scrapers,  so  that  the  snow  has  no  chance  to  pile 
up  in  the  conduit.  The  conduits  were,  of  course,  con- 
structed with  a  smooth  bottom,  with  this  in  view. 


CAR  MAINTENANCE  ON  THE  METROPOLITAN 
STREET  RAILWAY,  NEW  YORK 

BY  THOMAS  MILLEN 

General  Master  Mechanic,  Metropolitan  Street  Railu^ay  Company 


IN  the  organization  of  tlie  Metropolitan  Street  Railway 
Company  tiie  maintenance  of  the  rolling  stock  is  an 
entirely  separate  department  from  that  of  car  opera- 
tion. While  this  is  a  common  practice,  it  is  carried  out 
on  the  Metropolitan  system  to  a  greater  extent  than  on 
the  majority  of  roads.  While  the  cars  are  in  the  car 
houses  they  are  entirely  under  the  charge  of  the  mechanical 
department,  whose  duty  it  is  to  deliver  the  cars  to  the 
operating  force  at  the  car  house  doors  as  they  are  recpiired, 
and  to  receive  them  when  they  go  in  for  the  night.  All 
inspection  and  repairs  thvis  come  under  the  mechanical 
department.  To  show  the  extent  of  our  system,  the  maxi- 
mum number  of  electric  cars  in  actual  operation  at  6  o'clock 
each  evening  is  about  1600,  in  which  number  are  included 
a  few  storage  battery  cars.  Most  interest  to  the  readers 
of  this  article,  however,  will  center  about  the  maintenance 
of  the  electric  cars  operating  from  the  conduit  lines,  be- 
cause they  can  be  best  compared  to  cars  operated  by  the 
overhead  trolley  on  other  street  railways. 

On  July  6,  1895,  we  put  in  operation  on  what  is  called  the 
Lenox  zA.venue  division,  running  from  146th  Street  through 
109th  Street  to  Columbus  Avenue,  ten  closed  electric  cars. 
They  were  equipped  with  two  G.  E.  800  motors,  were 
mounted  on  Peckham  single  trucks,  and  were  the  first  elec- 
tric cars  put  in  operation  by  us  on  the  underground  con- 
duit system.  To  show  the  rapid  progress  in  electrical 
equipment  made  since  that  time  the  following  tables  are 
given,  showing  the  number  and  kind  of  car  equipments 
now  in  use : 

TYPES   AND    EQUIPMENT    OF   THE    METROPOLITAN  STREET 
RAILWAY  CARS 

Type  of  equipment 


Gen.  Elec. 


Style  of  car 


Westinghoiise 


rot.  No. 


Single-truck  box   769 

Single-truck  open   331 

Double-truck  box   844 

Double-truck  open   435 

Double-truck  combination  200 

2579 

Express  cars   10 

Sweepers    58 

Plows    12 

Freight  cars   2 

Sand  cars   16 


800  1000 
.  .  586 
•  ■  331 


57     38  56 


68 
183 


600 
ti65 
125 


60 


150 
135 
15 


69 


'■94 


10 
46 
12 
2 


16 


*  Four-motor  equipments. 

t  One  hundred  and  thirty-five  equipments  changed  from  box  to 
open  cars  each  spring.  Motors  and  controllers  only  are  changed. 
These  are  the  only  equipments  changed  from  summer  to  winter 
cars. 

As  seen  by  the  table,  the  standard  cquijiment  of  the  cars 
on  the  Metropolitan  system  is  two  C  E.  (ooo  motors  for 
short,  single-truck  cars,  and  two  G.  E.  57  motors  for  long 
cars,  mounted  on  Brill  maximum  traction  trucks,  with  30- 


in.  driving  wheels  in  each  case.  The  majority  of  the  single- 
truck  equipments  are  Peckham,  although  there  are  some 
Diamond  and  Brill.  The  Sterling  brakes  and  fare  registers 
are  used  in  all  the  Metropolitan  cars,  with  some  New  Blaven 
registers  on  the  Third  Avenue  Railroad.  On  the  Broad- 
way line  the  Sterling  fender  is  used,  and  the  Consolidated 
fender  on  all  the  other  lines.  The  wheels  are  supplied  by 
the  Rochester  and  New  York  Car  Wheel  Works.  The 


GRAVITY  BRAKE  RELEASE 

sweepers  were  inade  l^y  the  Taunton  Locomotive  Works. 
In  1897  the  original  G.  E.  800  motors,  with  which  the 
Lenox  Avenue  cars  were  equipped,  were  taken  off,  and 
G.  E.  1000  motors  substituted  in  their  place.  These  cars 
are  to-day  running  on  the  other  Broadway  divisions.  It 
was  found  that  the  G.  E.  800  motors  were  too  light  for  the 
severe  service  in  New  York  City. 

The  long  cars  were  originally  equipped  with  G.  E  1000 


INSPECTION  PIT 
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iiiolors,  and  these  for  a  time  did  very  well,  but  it  was  found 
that  with  the  increased  traffic  a  heavier  motor  must  be  used 
un  these  cars,  and  for  the  same  reason  as  on  the  shorter 


METHOD  OF  SUPPORTING  PLOW  ON  PECKHAM  SINGLE  TRUCK 


cars.  Owing  to  the  short  blocks  and  interruptions  from 
team  traffic  in  New  York  City,  the  number  of  stops  made 
per  mile  by  a  car  is  very  large,  and  the  strain  on  the  motor 
equipments  from  starting  the  car  so  many  times  per  mile  is 
correspondingly  great.  On  account  of  this  fact  it  was 
finally  decided  to  use  the  G.  E.  57  motor  on  the  double- 
truck  cars,  and  place  the  1000  motors  on  the  single-truck 
cars,  which  were  changed  from  cable  to  electricity. 

The  remodeling  of  the  cable  cars  formerly  run  on  Broad- 
way and  other  principal  lines  has  been  quite  an  undertaking. 
During  tlie  past  winter  the  open  cars  of  those  lines,  210  in 
number,  were  changed  over  and  made  ready  for  service 
with  the  opening  of  the  road,  as  an  underground  electric. 
As  soon  as  these  were  ready  for  operation  360  box  cable 
cars  were  taken  into  the  shop  to  be  rebuilt  for  electric  cars 
to  go  in  service  the  coming  winter.  All  these  are  expected 
to  be  finished  by  about  Nov.  i.  These  cars  had  first  to  be 
stripped  of  all  the  old  grip  mechanism,  and  the  gas  lighting 
and  hot  water  heating  equipment.  They  were  then  turned 
over  to  the  truckmen  an<l  the  lirake  mechanism  was 
changed.   New  wheels,  weighing  300  lbs.,  were  installed  in 


place  of  the  old  290-lb.  wheels,  and  4-in.  axles  in  place  of 
the  3§-in.  The  motor  suspension  and  plow  frame  attach- 
ments were  then  put  on  the  trucks.  The  car  bodies  were 
])ut  in  the  carbuilding  shop,  where 
the  ceilings  had  to  be  torn  down 
for  running  the  electric  light  wires, 
and  after  the  former  were  replaced 
the  flooring  was  taken  up. 

This  part  of  the  car  had  to  be 
practically  rebuilt.  The  cable  cars 
had  been  ])uilt  with  one  long  trap 
door  in  the  middle,  to  furnish  ac- 
cess to  the  gri]).  In  order  to  get 
in  two  trap  doors  at  the  ends  the 
old  cross  beams  and  tie-rods  had 
to  be  moved  to  make  room  for  the 
three  trap  doors  necessary.  Two 
of  these  trap  doors  are  for  the  mo- 
tors, and  the  third  for  the  plow,  as 
we  call  the  underground  trolley  of 
this  system.  The  floor  being 
completed,  the  car  was  again  given 
over  to  the  wireman  to  finish  the 
wiring  for  the  motor.    It  was  then  put  in  the  paint  shop. 

Our  standard  brake  mechanism  may  be  of  interest  to 
other  railway  men.  It  reciuires  no  release  springs,  as  the 
weight  of  the  beams  and  shoes  serves  to  release  the  brakes. 
.V  sketch  of  this  mechanism  is  shown  on  the  previous  page. 
Guides  for  the  1)rake  beam,  instead  of  being  horizontal,  are 


PITS  FOR  WHEEL  RENEWAL 


PLOW  MOUNTING  ON  MAXIMUM  TRACTION  TRUCKS 

[ilaced  at  an  angle.  The  ends  of  the  beams  are  bent  cor- 
respondingly, so  that  when  the  brake  is  released  the  beam 
drops  by  its  own  weight  down  the  incline  of  the  guides, 
and  leaves  the  shoes  free  from  the  wheels.  The  Sterling 
brake  staff  and  chain  is  used  for  all  our  cars.  This  device 
is  almost  too  well  known  to  need  further  description. 
The  presence  of  a  d()u])le  chain  is  an  element  of  safety  on 
all  grades. 

The  step-lifter,  with  which  most  of  our  open  cars  are 
e([uipped,  is  a  device  peculiar  to  our  road,  but  under  our 
conditions  has  undoubtedly  paid  for  itself  many  times  over. 
It  enables  the  cars  to  pass  trucks  and  wagons  on  our 
crowded  streets,  which  otherwise  might  have  caused  much 
delay,  and,  in  the  aggregate,  much  financial  loss.  The  step 
can  be  raised  or  lowered  at  will  by  the  motorman  by  means 
of  a  small  chain  in  the  front  platform.  On  some  lines  this 
device  is  used  frequently.    We  use  an  illuminated  reversible 
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siyn,  vvliich  dififers  from  illuminated  signs  employed  on 
other  roads,  in  having  its  illumination  from  the  exterior 
rather  than  from  the  interior.  A  four-side  signboard  is 
used,  mounted  on  an  axle,  geared  by  a  beveled  gear  to  a 
hand  wheel,  as  seen  in  the  accompanying  engravings.  Any 
one  of  the  four  signs  can  be  brought  into  view  any  time  by 
sim^jly  turning  the  hand  wheel.  Each  end  sign  has  two 
lamj^s  placed  above  it,  with  a  reflector  over  them,  so  that 
the  light  is  thrown  down  on  the  lettering,  making  it  as 
visible  by  night  as  by  day.  The  lamps  are  entirely  inde- 
pendent of  the  revolving  part  of  the  sign. 

When  this  company  assumed  control  of  the  Third  Avenue 
Railroad  a  new  prolilem  confruntetl  us.  We  found  our- 
selves with  one  hundred  long  box  cars,  with  cross  seats,  and 
with  car  bodies  32  ft.  long.  These  cars  are  equipped  with 
four  Westinghouse  No.  69  motors,  on  Peckham  center- 
bearing  trucks,  with  33-in.  wheels.  During  the  rush  hours 
it  was  found,  especially  at  transfer  points  and  prominent 
streets,  that  much  time  was  lost  by  the  congestion  in  the 
narrow  aisles.  To  overcome  this  we  have,  during  the  past 
summer,  taken  the  three  seats  out  of  each  of  the  four  cor- 
ners of  the  car,  and  in  their  place  inserted  side  seats.  The 
seating  capacity  is  not  materially  lessened,  while  the  stand- 
ing room  is  increased  about  75  per  cent.  This  change  has 
also  had  a  good  eiTect  on  the  life  of  the  motors  and  con- 
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trolkrs,  as  the  motormen  do  not  abuse  them  as  much  in 
trying  to  make  schedule  time  with  them. 

The  plow,  or  underground  trolley,  of  these  cars  is,  of 
course,  peculiar  to  New  York.  The  method  of  supporting 
the  plow  in  the  trucks  is  shown  herewith.  The  cast-iron 
shoes  which  we  use  on  these  plows  last  from  ten  days  to 
two  weeks.  At  the  line  of  slot  rails  there  are  placed  over 
the  main  plate  twa  clips,  called  wearing  plates,  which  are 
renewed  as  often  as  necessary.  The  body  of  the  plow 
which  passes  through  the  slot  is  composed  of  three  pieces 
of  sheet  steel,  with  space  between  them  for  the  flat  insulated 
wire  to  run  down  to  the  contact  shoes.  The  latter  are 
fastened  directly  on  springs,  and  two  flexible  conductors 
run  to  each  shoe,  as  it  was  found  that  one  conductor  is 
liable  to  become  broken.  The  lower  part  of  the  plow  is  en- 
tirely of  wood,  with  the  exception  of  the  contact  shoes, 
springs  and  iron  for  spring  support.  The  plow  is  taken  off 
the  car  when  any  repairs  are  to  be  made  on  it.  When  a 
phnv  is  to  be  inserted  between  the  conductor  rail  at  some 
l)oint  out  on  llu'  road,  a  clip  is  placed  over  the  shoes  which 
holds  ihem  close  together  until  the  plow  can  be  placed  down 
between  the  rails. 

.  The  electric  cars  for  our  system  are  housed  in  twelve  dif- 
ferent car  houses.  At  all  of  these  car  houses  the  ordinary 
routine  of  inspection  and  repairs  is  carried  on.  In  the  fol- 
lowing list  tiie  number  of  cars  mentioned  as  operated  for 
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each  car  house  is  the  number  operated  out  of  the  house 
each  day,  and  does  not  include  the  number  stored.  When 
special  mention  is  made  of  the  work  done  at  a  car  house  it 
is  where  facilities  exist  for  doing  more  than  the  ordinary 
routine  of  work.   The  electric  car  houses  are  as  follows  : 

One  Hundred  and  Forty-Sixth  Street  and  Lenox 
Avenue.  Paint  shop,  armature  winding  and  plow  repairs ; 
total  capacity  of  the  house  460  cars ;  200  cars  operated. 

Ninety-Sixth  Street  and  Second  Avenue.  Paint  shop ; 
total  capacity  400  cars;  220  cars  operated. 

Ninety-Sixth  Street  and  Lexington  Avenue.  Paint  shop  ; 
total  capacity  255  cars ;  175  cars  operated. 

Eighty-Sixth  Street  and  Madison  Avenue.  Inspection 
and  storage  only ;  repairs  at  Thirty-Second  Street ;  50  cars 
operated. 

Thirty-second  Street  and  Fourth  Avenue.  Repairs  for 
Eighty-Sixth  Street  and  heavy  work  for  Twenty-Third 
Street.    Ninety  cars  operated. 

Fiftieth  Street  and  Sixth  Avenue.  Total  capacity  530 
ears ;  400  cars  operated. 

Fiftieth  Street  and  Eighth  Avenue.  Seventy-five  cars 
operated. 


SIGN  TIPPED  TO  SHOW  LAMPS  AND  MECHANISM 

Twenty-Third  Street  and  North  River.  Fifty  cars  oper- 
ated. 

Forty-Second  Street  and  North  River.  Storage  battery 
car  house ;  50  cars  operated. 

One  Hundred  and  Twenty-Ninth  Street  and  Third  .\v- 
enue.  Does  all  heavy  work  for  Sixty-Fifth  Street  and 
Amsterdam  Avenue  car  houses.  Total  capacity  300  cars : 
100  cars  operated. 
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Sixty-Fiftli  Street  and  Third  Avenue.  Carpenter  shop. 
Total  capacity  150  cars;  100  cars  operated. 

One  Hundred  and  Twenty-Ninth  Street  and  Amsterdam 
Avenue.     Seventy-live  cars  operated. 

At  Fifty-Fourth  Street  and  Tenth  Avenue  is  also  a  car 
shop,  at  which  some  of  the  work  on  electric  cars  is  repaired, 
and  also  all  the  horse  cars. 

Every  car  is  given  a  general  inspection  each  night.  As 
far  as  possible  this  inspection  is  given  as  the  cars  are  run 


FREIGHT  CAR  LOADED  WITH  ARMATURES 


into  the  car  house.  That  is,  they  are  first  run  over  the  in- 
spection pit,  and  if  found  all  right  are  run  Ijack  into  the  car 
house  for  storage,  or,  if  in  need  of  repairs,  are  run  over  a 
repair  pit.  Three  men  are  placed  in  an  inspection  pit  of 
this  kind.  In  case  cars  come  in  very  rapidly  it  is  sometimes 
necessary  to  set  aside  some  of  the  cars  to  give  the  men 
time  for  inspection.  The  latter  consists  in  examining  the 
wearing  plates,  springs  and  shoes  of  plows,  washing  the 
plow  bars  with  kerosene  and  greasing  them,  examining  the 
motors  for  loose  bolts  and  hot  boxes,  and  the  cars  for  dam- 
aged wheels,  defective  gong  or  loose  truck  bolts.  An  in- 
spectinn  pit  is  the  length  of  one  car.    No  repair  work  is 


done  in  the  inspection  pit.  If  any  work  is  needed  the  cars 
are  run  over  a  long  repair  pit  in  the  back  of  the  house. 

Every  two  months  cars  are  taken  in  for  general  over- 
hauling. At  this  time  the  armature  bearings  are  usually 
renewed,  and  sometimes  the  axle  bearings.  The  good  re- 
sults which  we  have  obtained  with  armature  bearings  where 
the  babbitt  has  been  compressed  with  a  hydraulic  broach, 
which  is  passed  through  the  bearing  after  it  is  cast,  and 
which  puts  a  hard  polished  surface  on  the  babbitt,  has  led 
the  company  to  put  in  a  machine  for  this  purpose.  Some  of 
tlie  trials  made  on  bearings  so  treated  have  resulted  in  a  run 
of  one  year  for  an  armature  bearing  without  excessive 
wear.  The  results  are,  no  doubt,  due  to  the  compression 
and  polishing  of  the  wearing  surface  of  the  babbitt  by  the 
liassage  through  the  bearing  of  the  broach,  which  is  a  small 
fraction  of  an  inch  larger  than  the  bearing  as  cast. 

All  overhauling  and  inspection  in  all  our  car  houses  is 
done  from  the  pit.  Wheels  are  also  renewed  from  below, 
and  cars  are  never  taken  off  of  smgle  trucks,  though  cars  on 
maximum  traction  trucks  are  sometimes  lifted  free  of  the 
trucks.  The  arrangement  of  the  pits  for  wheel  renewal  in 
our  car  house  at  Ninety-Sixth  Street  and  Second  Avenue 
is  shown  in  one  of  the  accompanying  photographs.  The 
track  has  removable  sections,  according  to  the  usual  cus- 
tom, and  wheels  are  taken  out  by  a  jack,  which  is  on  a  truck, 
as  seen.  The  pit  through  which  the  wheels  are  removed 
lies  at  right  angles  to  the  regular  inspection  pit.  The  pits 
in  all  our  car  houses  are  5  ft.  deep  in  the  clear,  and  in  a 
majority  of  cases  are  equipped  with  hydraulic  jacks.  All 
electric  light  wiring  in  the  pits  is  in  iron  conduit. 

This  department  passes  over  to  the  electrical  engineer's 
department  all  armatures  and  fields  which  need  to  be  re- 
wound, as  well  as  controllers  and  plows  which  need  any  ex- 
tensive repairs.  Armatures,  fields,  plows  and  controllers 
which  go  to  the  electrical  department  are  collected  from  the 
various  car  houses  by  a  freight  car  which  has  a  crane  on 
each  side.  Armatures  are  placed  in  boxes  for  such  ship- 
ment.  One  of  these  cars  is  shown  herewith. 


THE  NEW  YORK  RAPID  TRANSIT  SUBWAY 


THE  Rapid  Transit  subway,  now  under  construction 
in  New  York  City,  is  the  result  of  a  long  de- 
mand on  the  part  of  the  pu])lic  for  more  and 
better  rapid  transit  facilities  for  the  long  distances 
that  must  be  traveled  by  those  going  from  the  down- 
town or  southern  end  of  the  islantl  to  Harlem  and 
the  Bronx  to  the  north.  The  transit  facilities  in  New 
York  have  never  been  able  to  keep  pace  with  the  needs 
of  the  city.     Although   the   improvements   have  been 


A  review  of  all  the  schemes  for  underground  and  ele- 
vated roads  that  have  ever  been  proposed  would  require 
several  volumes.  Agitation  for  more  rapid  transit  lines 
has  been  more  or  less  violent  for  many  years.  The  first 
movement  of  the  kind  that  amounted  to  anything,  ex- 
clusive of  the  street  railway  lines,  was  the  passage  of  the 
elevated  railway  act  of  1875.  Under  this  law  the  present 
elevated  roads  were  completed  in  1878  and  1879.  It  is 
questionable  whether  New  York  will  ever  see  again  the 
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FIG.  2.— STANDARD  CONSTRUCTION  FOR  DOUBLE-TRACK  SUBWAY 


rapid  in  the  surface  lines  the  last  few  years  and  the  Man- 
hattan Elevated  has  extended  its  lines  and  is  now  equip- 
ping electrically  in  order  better  to  handle  its  business,  the 
physical  limitations  imder  which  both  surface  and  elevated 
lines  must  necessarily  labor  in  New  York  City  make  them 
inadequate  to  the  growing  demands  made  upon  them  as 
the  population  increases  and  the  number  of  long-haul  pas- 
sengers becomes  greater. 


inaugiu'ation  of  a  rapid  transit  system  that  will  be  such  a 
marked  improvement  over  previous  methods  as  were  the 
elevated  roads  at  the  time  they  were  started.  That  the 
present  subway  system,  when  completed,  will  offer  much 
faster  service  than  anything  now  available  is,  however, 
certain.  The  island  of  Manhattan  is  so  long  and  narrow 
that  the  building  of  a  new  rapid  transit  line  of  any  kind  is 
by  no  means  the  simple  matter  it  would  be  in  manv  large 
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FIG.  3.— STEEL  FRAMEWORK  FOR  DOUBLE-TRACK  SUBWAY. 
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cities,  owing  to  the  congestion  of 
buildings,  the  narrowness  of  streets 
and  the  necessary  conhict  of  any  sub- 
way or  tunnel  with  building  founda- 
tions and  with  underground  pipes  and 
structures.  As  said  before,  under- 
ground schemes  without  number  have 
been  proposed. 

In  April,  1890,  Mayor  Hugh  J. 
Grant  appointed  a  commission  to 
select  rapid  transit  routes  for  the  city. 
This  commission  consisted  of  Orlan- 
do Jj.  Potter,  William  Steinway, 
Charles  Stewart  Smith,  John  H. 
Starin  and  August  Belmont,  chair- 
man. This  commission  did  a  great 
deal  of  work  and  considered  many 
different  routes  and  tunnel  schemes. 
In  July  of  the  same  year  it  made  a 
final  report  to  the  Mayor,  in  which  a 
four-track  underground  road  was 
recommended.  This  ended  the  work 
of  that  commission,  and,  in  formal 
compliance  with  the  statute,  fifty 
reputable  householders  made  applica- 
tion to  the  Mayor,  reciting  the  need 
of  such  a  railway  in  New  York  City. 
The  Mayor  then  appointed  as  com- 
missioners William  Steinway,  John 
H.  Starin,  Samuel  Spencer,  Eugene 
S.  Bushe  and  John  H.  Inman.  The 
Council  selected  as  a  sixth  member 
John  N.  Bowers.  This  commission 
drew  up  definite  plans,  which  were 
adopted  by  the  Board  of  Aldermen. 
The  franchise  for  the  road  was  then 
offered  for  sale,  but  capital  was  afraid 
of  the  enterprise  under  the  conditions 
offered,  and  no  bids  were  received. 
The  work  of  the  commission,  there- 
fore, came  to  nothing. 

The  subway  now  under  construc- 
tion is  the  outcome  of  the  work  of  a 
commission  appointed  in  1894,  and 
still  in  existence.  This  commission 
was  the  result  of  action  by  the  Cham- 
ber of  Commerce,  which  body  held 
frequent  meetings  to  discuss  the  sub- 
ject and  outlined  several  feasible  plans 
for  the  financing  of  a  rapid  transit 
subway  system.  A  bill  was  prepared 
under  the  direction  of  a  committee  of 
the  Chamber  of  Commerce,  and  was 
passed  by  the  Legislature  May  22, 
1894.  This  bill  provided  for  the 
Rapid  Transit  Commission,  which  is 
responsible  for  the  present  under- 
taking. This  commission  consists  by 
law  of  the  A'layor  and  Comptroller  of 
the  city  of  New  York,  the  president  of 
the  Chamber  of  Commerce  and  the 
five  members  named  in  the  bill.  Any 
vacancies  are  filled  by  the  vote  of  the 
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members  of  the  board.  No  city  or  State  officer  has 
any  power  of  removal.  The  commission  was  author- 
ized either  to  sell  the  franchise  or  to  provide  for  owner- 
ship by  the  city.  The  latter  question  was  submitted  to  the 
voters  in  November,  1894,  and  resulted  in  a  great  ma- 
jority for  municipal  ownership.  The  commission  orig- 
inally consisted  of  John  H.  Starin,  William  Steinway,  John 
H.  Inman,  Seth  Low,  John  Claflin  and,  ex-ofUcio,  Mayor 
Thomas  E.  Gilroy,  Comptroller  Ashbel  P.  Fitch  and  Alex- 
ander E.  Orr,  president  of  the  Chaml^er  of  Commerce. 
There  have  been  various  changes,  and  the  board  nov/  con- 
sists of  Alexander  E.  Orr,  George  L.  Rives,  John  H. 
Starin,  Woodbury  E.  Langdon,  Charles  Stewart  Smith 
and  Mayor  Van  Wyck,  Comptroller  Coler  and  President 
Morris  K.  Jesup  of  the  Chamber  of  Commerce. 

The  commission  decided  upon  routes  and  definite  en- 
gineering plans  for  the  subway  system,  and  Nov.  13,  1899, 
called  for  bids  for  its  construction.  All  these  engineering 
features  were  the  work  of  the  chief  engineer  of  the  Rapid 
Transit  Commission,  William  Barclay  Parsons,  and  an 


able  corps  of  assistants.  The  plan  under  which  bids  were 
recjuested  provided  for  the  building  of  the  subway  accord- 
ing to  the  plans  by  the  contractor  and  its  operation  for  a 
period  of  fifty  years.  The  contractor  receives  his  pay  in 
long-term  bonds  issued  by  the  city  of  New  York.  In  addi- 
tion to  constructing  the  subway,  the  contractor  is  to 
operate  it  for  fifty  years,  nuist  provide  the  rolling  stock 
and  motive  power  himself,  and  pay  a  rental  to  the  city  of 
an  amount  equal  to  the  interest  on  the  bonds  plus  i  per 
cent  for  a  sinking  fund  to  be  used  to  retire  the  bonds.  At 
the  end  of  forty-five  years  it  is  calculated  the  bonds  will 
have  been  paid  off.  When  the  contract  expires  at  the 
end  of  fifty  years  the  city  agrees  to  buy  the  rolling  stock 
and  other  equipment  from  the  contractor  at  a  price  to  be 
agreed  upon  by  arbitration.  By  this  plan  the  city  in  fifty 
years  becomes  the  owner  of  a  rapid  transit  subway  with- 
out any  cash  outlay,  and  assumes  no  financial  burden  ex- 
cept that  it  stands  behind  the  bonds  in  case  the  contractor 
fails  and  is  unable  to  pay  the  interest  on  them.  The  con- 
tractor is  thus  able  to  secure  monev  at  a  lower  rate  than  if 
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FIG.  6.— STKEL  FRAMEWORK  FOR  FOUR-TRACK  SUSWAY 
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he  used  his  own  credit  to  issue  bonds  and  stock.  He  is 
saved  the  expense  of  financing"  the  scheme,  and,  further- 
more, he  is  operating,  not  under  a  franchise  wliich  can  be 
altered  by  municipal  and  State  legislative  bodies,  but  under 
a  definite  contract,  which  can  not  be  broken  by  any  laws 
that  may  be  passed. 

Two  bids  were  received.    One  was  by  Andrew  Onder- 


roor*rronuoo&5ol?&odooooODuooaooobuooogiDOCu  l 


SECTION  OF  DEEP  TUNNEL  NORTH  OF  104TH.  ST. 

Stri-ut  Ry. Journal 


FIG.  7— DEEP  TUNNEL  WORK 

donk;  the  other  by  John  B.  McDonald.  Mr.  McDonald's 
bid  was  for  $35,000,000,  and  was  $4,300,000  lower  than 
Mr.  Onderdonk's.  The  commission  met  and  decided  to 
award  the  contract  to  Mr.  McDonald,  Jan.  16,  1900.  The 
contract  was  signed  Feb.  24,  1900.  It  was  an  impressive 
event,  second  only  in  that  respect  to  the  formal  beginning 
of  work,  which  took  place  March  24,  1900. 

John  B.  McDonald  is  a  well-known  contractor,  who  had 
the  backing  of  the  banking  house  of  August  Belmont  & 
Company.  August  Belmont  &  Company  organized  a 
company  to  furnish  the  necessary  bonds  for  the  faithful 
performance  of  the  work.  The  city  now  has  in  cash  anc' 
securities  $8,000,000  for  that  purpose. 

The  Rapid  Transit  Subway  Construction  Company  was 
formed  by  August  Belmont  &  C'lmpany  to  finance  the 
construction  of  the  Rapid  Transit  sul)wa\-  under  John  B. 
McDonald's  contract.  It  also  will,  it  is  understood, 
operate  the  system  when  it  is  C(jmplcted.  The  president 
of  the  company  is  August  Belmont,  son  of  the  August  Bel- 
mont who  was  on  the  Rapid  Transit  Commission  of  1890. 
The  family  has  been  prominent  in  New  York  banking  cir- 
cles since  1837.  Walter  G.  Oakman,  vice-president  of  the 
company,  is  president  of  the  Guaranty  Trust  Company; 
John  F.  Buck  is  treasurer  and  Frederick  Evans,  secretary. 
The  capital  stock  of  the  company  is  $6,000,000.  The 
equipment  of  the  road  comes  under  General  Manager  E. 
P.  Bryan,  formerly  vice-president  and  general  manager  of 
the  Terminal  Railway  Association  of  St.  Louis.  S.  L.  F. 
Deyo  is  chief  engineer,  and  has  charge  of  the  construction 
of  the  subway.  John  Van  Vleck  is  mechanical  engmeer. 
L.  B.  Stillwell,  who  is  also  consulting  electrical  engineer  of 
the  Manhattan  Railway  Company,  and  had  charge  of  the 
electrical  installation  of  the  Cataract  Construction  Com- 
pany, was  selected  as  electrical  director,  and  acts  in  an 
engineering  capacity  with  Mr.  Bryan  in  the  equipment  of 


the  road.  All  the  work  done  by  the  contracting  company 
is  subject  to  the  approval  of  the  engineer  of  the  Rapid 
Transit  Conunission,  William  Barclay  Parsons.  Asso- 
ciated with  Mr.  Parsons  as  consultants  upon  electrical 
matters  are  Dr.  Louis  Duncan  and  Gary  T.  Hutchinson. 

The  route  of  the  subway  now  under  contract,  its  profile, 
grades  and  distance  below  the  surface  are  shown  in  Fig.  1. 
Its  downtown  terminus  is  at  the  City  Hall,  from  whence 
it  proceeds  north  under  Park  Row,  and  then  under  Elm 
Street  (which  is  a  new  thoroughfare  which  the  city  is 
opening  up  parallel  with  Broadway)  as  far  north  as  Union 
Square.  From  Union  Square  it  runs  north  under  Fourth 
.A-venue  to  the  Grand  Central  Depot  at  Forty-Second 
Street,  west  under  Forty-Second  Street  to  Broadway,  and 
north  under  Broadway  and  the  Boulevard.  As  far  north 
as  104th  Street  there  are  to  be  four  tracks,  two  for  express 
and  two  for  local  trains.  At  104th  .Street  the  routes  branch 
into  two  two-track  routes,  one  of  which  continues  straight 
up  to  Ft.  George,  and  the  other  runs  northeast  to  Bronx 
Park.  There  are,  however,  three  tracks  on  the  Ft.  George 
line  from  104th  Street  to  145th  Street,  and  from  137th 
Street  to  145th  Street  there  will  be  eight  tracks,  five  of 
which  are  for  storage.  Between  the  City  Hall  and  104th 
Street  there  are  twenty-two  stations,  five  of  which  are 
express  stations.  It  is  expected  that  the'  express  trains 
making  the  five  stops  will  make  this  run  in  seventeen 
minutes.  This  distance  is  over  6f  miles.  On  the  two 
branches  all  stations  will  be  local  except  that  there  will  be 
an  express  station  at  157th  Street.  In  laying  out  the  road 
as  to  grades  it  has  been  the  general  rule  to  have  the  sta- 
tions at  high  points  to  aid  trains  in  accelerating  and  stop- 
ping. The  greater  portion  of  the  way  the  subways  arc 
immediately  under  the  surface  of  the  street.    In  a  few 


FIG.  8.— A  COMMON  METHOD  OF  WORK.    ONE  SIDE  OF-STREET 
OPEN.    OVERHEAD  ROPEWAY 


places  a  deep  tunnel  construction  had  to  be  employed, 
notably  between  150th  Street  and  200th  Street.  Here  two 
stations  are  over  100  ft.  below  the  surface,  and  at  the 
station  a  tunnel,  with  a  50-ft.  diameter  arch,  is  being  made 
in  the  solid  rock.  The  rock  is  granite,  and  the  arch  needs 
no  artificial  support,  though  masonry  will  be  put  in.  An 
arch  of  this  size  in  the  solid  rock,  unsupported,  is  said  to  be 
unprecedented  in  underground  work. 

Fig.  2  shows  the  standard  construction  for  the  double- 
track  subway  when  but  a  short  distance  under  the  street, 
where  concrete  arches  with  steel  girder  framework  are 
used.  Fig.  3  shows  the  steel  part  of  the  structure.  The 
weight  of  the  street  and  street  traffic  is  taken  by  15-in. 
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I-beams  weighing  42  lbs.  per  ft.  The  track  construction 
is  not  decided  upon  as  yet,  but  will  be  of  some  form  smiilar 
to  that  shown,  with  steel  ties  in  the  concrete,  and  the  rails 
resting  on  a  wood  cushion,  from  which  they  can  be  easily 
removed  for  renewal. 

No  special  provision  is  being  made  to  deaden  sound 


Park  and  Jjirooklyn  City  Hall.  As  some  trains  will  run 
clear  through  to  Brooklyn,  the  loop  facilities  at  any  one 
point  need  not  be  as  great  as  if  the  cars  all  terminated  at 
one  loop  at  I'ark  Row,  as  formerly  intended. 

With  the  express  service  which  the  construction  of  four 
tracks  south  of  ]04th  Street  makes  possible,  the  reduction 


FIG. 


9.— STREET  RAILWAY  TRACK  ON  TEMPORARY 
SUPPORTS 
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-STRUCTURE  IN  MIDDLE  OF  STREET  UNDER  BOTH 
STREET  RAILWAY  TRACKS 


and  vibration,  as  with  the  construction  employed  and 
spring-supported  motors  it  is  not  expected  that  vibration 
will  be  troublesome.  Experiments  are  now  going  on  upon 
a  section  of  the  Long  Island  Railroad  to  determine  the 
track  construction  that  will  finally  be  adopted. 

The  standard  steel  and  masonry  construction  for  four 
tracks  is  shown  in  Figs.  4,  5  and  6.  In  all  cases  there  is  no 
partition  between  tracks.  The  whole  subway  is  open, 
save  for  the  lines  of  support- 
ing columns.  This  is  an 
i  m  p  o  r  tant  consideration 
where  trains  are  to  be  run 
at  such  a  high  speed.  As 
electricity  will  be  the  motive 
power,  the  question  of  ven- 
tilation is  not  considered 
important.  It  is  not  ex- 
pected that  the  air  in  the 
subway  will  be  damp  and 
cellarlike,  because  of  the 
precautions  that  are  being- 
taken  to  exclude  moisture. 

The  construction  where 
there  is  a  dee])  tunnel  is 
shown  in  P'ig.  7.  This  is  a 
plain  masonry  arch.  Lender 
the  Harlem  River  two 
tubes,  one  for  each  track, 
are  being  built. 

In  addition  to  the  route  shown  in  Fig.  i,  on  which  con- 
struction work  is  now  under  way  at  numerous  points,  an 
extension  is  to  be  made  south  from  Park  Row  on  Broad- 
way to  Battery  Park,  and  thence  under  the  East  River  to 
Brooklyn  City  Hall.  From  Brooklyn  City  liall  the  ex- 
tension runs  to  the  terminus  of  the  Long  Island  Railroad 
at  Flatbush  Avenue.  These  new  lines  are  shown  by  the 
inset  map  in  this  issue.    There  will  be  loops  at  Battery 


FIG.  11. 


of  schedule  time  under  that  of  any  existing  route  will  be 
considerable.  The  tunnel  to  Brooklyn  is  also  greatly 
needed,  as  the  present  bridge  and  ferry  facilities  are  en- 
tirely inadequate  to  handle  the  future  traffic  to  Long 
Island. 

In  nearly  all  cases  the  work  is  being  carried  on  without 
interrupting  street  railway  traffic  and  1)y  closing  only  one 
side  of  the  street  to  team  traffic,  as  in  Fig.  8,  which  also 

shows  the  overhead  rope- 
way for  handling  material. 
There  are  a  few  places  where 
both  sides  of  a  street  are 
opened  at  once,  and  the 
street  railway  tracks  are 
supported  in  the  middle  by 
a  temporary  structure.  Fig. 

9  is  a  view  at  Sixty-Second 
Street  and  Broadway  at  the 
bottom  of  the  subway, show- 
ing a  street  railway  track  on 
temporary   supports.  Fig. 

10  is  another  view  at  the 
same  place,  showing  both 
tracks  and  the  steel  struc- 
ture. 

(Jne  of  the  first  things  to 
be  done  was  the  removal  of 
all  the  sewers  which  would 
interfere  with  the  work,  and 
the  building  of  such  new  sewers  as  were  necessary  to  take 
care  of  tiie  sewage  left  unprovided  for  bv  the  change.  Work 
is  being  pushed  all  along  the  route  of  the  subway  by 
various  sub-contractors,  and  a  visit  to  the  places  where 
work  is  in  progress  is  most  interesting.  Dififerent  modes 
of  procedure  are  adopted  in  various  places. 

The  method  most  frequently  used  in  llie  ordinary  sub- 
way work  is  to  open  up  one  side  of  the  street  for  a  dis- 
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tance  of  about  400  ft.  Excavation  is  made  to  the  depth 
of  the  subway.  The  numerous  pipes  that  are  always  en- 
countered are  suspended  by  chains  from  beams  placed 
across  the  excavations.  The  workmen  then  drift  under 
the  street  railway  tracks  in  the  middle  of  the  street,  using 
the  same  tactics  as  in  drift  work  in  a  mine,  and  follow  the 
excavation  up  with  supporting  timbers.  When  the  drift- 
ing has  reached  half-way  under  the  tracks  the  subway  steel 
work  and  masonry  are  put  in  under  the  half  of  the  street 
that  has  been  excavated,  and  the  surface  of  the  street  is 
restored  to  its  original  condition.  Tlien  the  oilier  half  of 
the  street  is  excavated  and  the  drift  work  carried  under  the 


to  catch  as  much  of  the  rock  loosened  by  the  blast  as 
possible.  Although  the  blasts  make  little  disturbance, 
every  precaution  is  taken  with  them.  Boards  are  put  over 
the  excavation.  Pedestrians  and  street  cars  are  kept  oft 
that  part  of  the  street  when  a  blast  is  fired. 

On  Elm  Street  (Fig.  12),  which  is  a  new  street  which  is 
being  opened  by  the  city  to  parallel  Broadway  from  Park 
Row  to  Union  Square,  the  contractors  have  had  full  swing. 
The  street  having  never  been  opened  for  traffic,  it  could 
be  given  for  the  time  being  entirely  to  the  sulnvay  con- 
tractors. (  )n  portions  of  Elm  Street  the  subway  is  com- 
pleted so  far  as  the  steel  and  masonry  work  is  concerned. 


other  street  railway  tracks  to  meet  the  subway  already 
finished  under  the  other  half  of  the  street.  The  second 
half  of  the  subway  at  that  point  is  then  completed  and  the 
street  filled  in  and  paved.  All  this  time  street  railway 
traffic  is  not  interrupted.  Material  is  handled  in  and  out 
of  the  long  excavations  by  an  overhead  wire  rope  tramway 
stretched  over  the  length  of  the  excavation.  Figs.  7  and  11. 
This  and  its  hoist  are  operated  from  one  end  by  a  com- 
pressed-air hoisting  engine.  A  number  of  stationary  der- 
ricks, run  by  compressed  air,  are  also  in  use.  As  solid  rock 
is  encountered  in  numerous  places,  extensive  use  is  made 
of  compressed-air  drills.  Compressing  plants  for  supplying 
hoists  and  drills  are  housed  in  temporary  structures  placed 
on  vacant  property  along  the  line.  When  rock  is  to  be 
blasted,  mats,  woven  from  large  hemp  rope,  are  put  down 


The  appearance  of  the  finished  subway  plus  considerable 
rubbish  is  shown  in  Fig.  13.  The  station  at  Sixtieth  Street 
and  Broadway  is  far  enough  advanced  so  that  Official 
Photographer  Pullis  was  able  to  get  the  view  from  one  of 
the  platforms  shown  in  Fig.  14. 

On  Fourth  Avenue,  near  Seventeenth  Street,  and  at  a 
few  other  places,  instead  of  drifting  under  the  tracks  and 
leaving  them  and  the  pavement  surrounding  them  intact, 
the  contractors  have  put  down  a  temporary  street  railway 
track,  conduit  and  all,  and  supported  it  by  a  wooden  frame- 
work covered  willi  plank  (Fig.  15).  This  brings  the  track 
slightly  above  the  grade  line  of  the  street,  so  that  the  en- 
tire street  can  be  removed  from  underneath  it. 

Fig.  16  is  a  piece  of  work  that  appeals  strongly  to  the 
popidar  imagination,  though  it  is  simply  doing  on  a  larg^ 
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scale  what  has  been  done  at  many  other  places  along  the 
line.  It  illustrates  the  work  of  drifting  under  Park  Row, 
one  of  the  most  crowded  streets  of  the  city.  The  street  is 
being  opened  only  at  one  side  on  Park  Row,  and  space  for 
both  tracks  and  station  is  being  made  under  the  street 
without  disturbing  traffic  on  the  south  side. 

Another  means  of  handling  material  is  the  ci.^mpiessed 


Cabe,  Broadway  and  156th  Street,  New  York;  E.  J.  Far- 
rell,  215  West  125th  Street,  New  York;  John  Shields, 
Hamilton  Bank  Building,  New  York:  John  C.  Rodgers, 
21  Park  Row,  New  York;  Holbrook,  Cabot  &  Daly,  44 
Union  Square,  New  York. 

The  steel  work  is  being  furnished  by  the  American 
Bridge  Com])any.    (  )f  this,  over  75,000  tons  will  be  used. 

I'he  waterproofing  material  is  supplied 
liy  the  Sicilian  Asphalt  Company,  and 
775,795  cu.  yds.  are  required. 

The  cost  of  the  subway,  according  to 
the  contract  price,  is  $35,000,000.  Its 
entire  length  is  about  21  miles,  which 
makes  the  cost  $1,666,666  per  mile. 
Tliere  are,  however,  55.5  miles  of  single 
track,  exclusive  of  storage,  which  makes 
the  cost  per  mile  of  single  track  $630,630. 
This,  of  course,  does  not  include  the  cost 


HIG.  ly.  — AT  THE  hNTRANCE   TO  A  TUNNEL 

air  derrick,  self-propelled,  which  is  used  in  the  rock 
tunnel  under  Central  Park,  and  shown  in  Fig.  17. 

A  spectacular  feature  of  the  work  is  the  supporting 
of  one  side  of  the  Columbus  monument  at  Fifty- 
Ninth  Street  and  Broadway,  of  which  Fig.  18  gives  a 
good  idea. 

The  masonry  tunnel  wurk  as  it  appears  when  fin- 
ished is  seen  in  Fig.  19,  which  is  at  one  end  of  one  of 
the  tunnels. 

On  Lenox  Avenue  a  balanced  overhead  \\  ire-r<i]ie 
tramway  is  in  operation  on  a  system  owned  bv  the 
W.  F.  Ih-others  Company,      New  York.    The  cable 
which  takes  the  weight,  instead  of  being  fastened  to 
a  "dead  man"  at  the  ends,  is  counterbalanced,  and 
the  end  sup])orts  are  on  pivots.    In  this  way  the  grade 
which  the  load  must  ascend  is  kept  approximately 
the  same  from  end  to  end,  instead  of  increasing 
near  the  ends,  as  in  an  ordinarv  cable  tramwav.  An 
electric  crane  (Fig.  20)  is  used  on  this  cableway.  The 
operator,  being  directly  over  the  bucket,  no  signal  men  are 
needed  to  direct  the  movement  of  the  bucket,  as  where 
there  is  a  power  house  at  the  end.    The  tramwav  must,  of 
course,  be  heavier  and  stronger  to  support  the  additional 
weight  of  the  crane  mechanism  and  operator  than  if  the 
motive  power  and  engineer  were  at  one  end. 

The  construction  work  has  been  divided  among  the  fol- 
lowing six  sub-contractors:  The  Degnon-McLean  Con- 
struction Company,  21  Park  Row,  New  York;  L.  B.  Mc- 


FIG.  20.— ELECTRIC  CRANE  ON  BALANCED  CABLEWAY 

of  rolling  stock  and  power  houses.  The  fixed  charges  will 
not,  however,  probably  be  much  greater  per  mile  of  single 
track  operated  than  it  was  on  the  Manhattan  Railway 
(elevated)  of  New  York,  which,  previous  to  a  recent  $18,- 
000,000  bond  issue  for  electrical  equipment  and  improve- 
ments, had  109.5  miles  of  track  and  an  issue  of  stock  and 
bonds  amounting  in  round  numbers  to  $802,000  per  mile 
of  single  track.   Its  structure  covered  36.19  miles. 

The  construction  practically  began  Sept.  i,  1900,  and 
Sept.  T,  1901,  about  $8,000,000  worth  of  work  had  been 
done.    From  now  on  it  is  expected  and  practically  assured 
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that  $1,000,000  worth  of  work  will  be  done  each  month, 
as  work  is  now  in  progress  practically  all  along  the  route 
of  the  subway  except  at  such  places  as  an  elevated 
structure  is  required,  and  where  it  is  not  necessary  to  begin 
work  for  some  time  yet.  The  time  named  in  the  contract 
for  the  completion  of  the  subway  was  August,  1904,  but 
the  engineers  calculate  that  the  work  will  be  completed 
nine  months  sooner  than  this.  Payment  is  made  to  the 
contractors  each  month  for  the  amount  of  work  accom- 
plished as  estimated  by  the  engineering  department  of  the 
Rapid  Transit  Commission.  The  Rapid  Transit  Commis- 
sion has  over  150  engineers  at  work  on  estimates  and  in- 
spection. All  engineers  entering  this  department  must 
pass  a  very  rigid  civil  service  examination,  and  are  re- 
tained upon  their  merits  only.  A  definite  price  was  agreed 
upon  by  the  contractor  for  excavations  in  soil,  excava- 
tions in  rock,  replacement  of  pavement  and  all  other  items 
going  into  the  construction  of  the  subway.  The  amount 
of  such  work  accomplished  each  month  is  measured  by  the 
engineers  of  the  Rapid  Transit  Commission,  and  the  esti- 
mates according  to  schedule  agreed  upon  are  sent  in  to  the 
chief  engmeer's  office.  The  total  amount  is  then  esti- 
mated, and  the  City  Controller,  upon  the  order  o{  the 
Rapid  Trairsit  Commission,  issues  bonds  to  the  contractor 
for  the  amount  of  work  accomplished  according  to  the 
engineer's  estimates.  The  work  is  divided  into  five  engi- 
neering divisions,  four  of  which  are  on  the  subway,  and 
one  has  only  to  do  with  sewers. 

The  power  house  for  the  subway  lines  will  be  built  to 
contain  twelve  engines  of  a  rated  capacity  of  7500  hp  each, 
at  best  efficiency,  with  a  maximum  capacity  of  11,000  hp 
each.  Eight  of  these  engines  have  been  contracted  for, 
and  will  be  built  by  the  Allis-Chalmers  Companv.  They 
will  be  of  the  same  general  type  as  those  being  put  hi  the 


Manhattan  Elevated  Railway  power  plant.  Each  engine 
consists  of  two  component  engines,  operating  on  one  shaft, 
with  a  5000-kw  alternator  between  the  engines.  Each  of 
these  component  engines  will  have  a  vertical  low-pressure 
and  horizontal  high-pressure  cylinder  acting  on  the  same 
crank. 

The  high-pressure  cylinders  are  to  be  42  ins.  in  diam- 
<iter  and  60  ins.  stroke,  and  the  low-pressure  cylinders, 
86  ins.  in  diameter  by  60  ins.  stroke.  The  engines  will 
operate  with  175  lbs.  to  200  lbs.  initial  pressure,  and  at 
75  r.  p.  m.  The  high-pressure  cylinders  will  have  pop- 
pet valves,  and  the  low-pressure  cylinders,  Corliss  valves. 
The  object  of  the  poppet  valves  in  the  high-pressure  cylin- 
ders is  to  insure  the  successful  operation  of  the  valves  with- 
out excessive  use  of  oil  at  high  steam  temperatures.  It  is 
expected  that  they  will  operate  successfully  with  steam  at 
500  degs.  to  550  degs.  F. 

The  matter  of  speeds  and  schedules  is  something  which 
has  not  been  fully  decided,  nor  can  it  be  decided  entirely 
until  the  road  is  in  operation.  It  is  stipulated  in  the  con- 
tract that  local  trains  making  all  stops  must  not  have  a 
schedule  speed  of  less  than  14  miles  per  hour.  The  maxi- 
nuun  speed  for  which  the  track  is  being  laid  out  is  about 
40  miles  per  hour.  It  is  expected  that  considerably  higher 
speeds  than  those  named  in  the  contract  will  be  attained. 
This  will  depend  largely  on  the  nature  of  the  equipment 
to  be  adopted  and  the  rate  of  acceleration.  It  is  expected 
that  express  trains  can  be  operated  two  minutes  apart 
and  local  trains  one  minute  apart.  The  local  service  will 
not  differ  materially  in  number  of  stops  and  spacing  of  sta- 
tions from  the  Manhattan  Elevated  service,  so  that  to  make 
higher  schedule  speeds  than  the  elevated  some  radical  steps 
in  the  way  of  high  acceleration  and  rapid  braking  will  be 
necessary. 
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In  publishing  this,  our  souvenir  issue  of  the  twentieth 
annual  convention  of  the  American  Street  Railway  Asso- 
ciation, we  think  that  no  apology  is  due  our  readers  for 
devoting  so  much  space  to  the  street  railway  situation  in 
Greater  New  York.  America  is  justly  regarded  as  repre- 
senting the  latest  developments  in  modern  methods  of 
transportation,  and  its  electric  railway  apparatus  and  steam 
locomotives  are  being  adopted  as  standard  in  all  parts  of 
the  globe.  Moreover,  it  so  happens  that  its  commercial 
metropolis,  New  York  City,  not  only  contains  the  most 
complex  problem  in  transportation,  but  is  also  the  scene 
of  the  greatest  activity  in  electric  railway  construction  in 
the  world.  This  is  due  partly  to  the  configuration  of  the 
city  and  its  relations  to  the  water  courses  which  surround 
it.  Manhattan  Borough,  which  contains  the  most  im- 
portant business  districts  and  most  densely  inhabited  por- 
tions of  the  greater  city,  is  situated  on  a  long  and  narrow 
island,  and  is  connected  by  only  one  bridge  to  the  next 
most  populous  borough,  Brooklyn,  often  called  the  dormi- 


tory of  New  York.  These  conditions  make  the  number 
of  rides  per  capita  on  the  different  transportation  systems 
within  the  city  reach  between  350  and  400  annually,  a 
figure  largely  in  excess  of  that  in  any  other  city. 

The  other  principal  reason  which  makes  the  New  York 
traffic  situation  of  particular  interest  at  the  present  time 
is  that,  owing  to  local  circumstances,  the  introduction  by 
the  companies  in  the  city  of  modern  traction  methods 
has  been  until  recently  very  much  delayed,  so  that  the  im- 
provements now  being  made  are  more  extensive  than  they 
otherwise  would  be,  because  they  represent  the  accumula- 
tion of  years  of  comparative  inactivity.  Thus  the  metro- 
politan railways,  being  prohibited  the  use  of  the  trolley, 
have  installed  the  conduit  system  so  recently  that  the  com- 
pany's power  station  is  entirely  modern  in  its  equipment, 
and  represents  not  only  the  latest  engineering  practice,  but 
what  may  fairly  be  considered  as  an  advance  on  present 
practice,  inasmuch  as  it  is  still  the  pioneer  in  the  distribu- 
tion of  large  currents  for  railways  at  high  potential.  The 
elevated  railway  system  is  also  now  in  process  of  trans- 
formation to  electric  power,  and  the  work  is  so  far  ad- 
vanced that  the  power  station  building  is  completely 
erected,  [tart  of  the  machinery  is  installed,  and  all  the  roll- 
ing stock  is  under  contract.  In  addition,  the  Rapid  Transit 
Subwa\',  So  long  discussed  and  the  subject  of  so  much 
contention,  has  now  been  in  the  hands  of  the  contractor 
tor  about  a  year  and  a  half,  and  most  of  the  excavation 
has  been  completed.  It  is  eminently  true,  therefore,  to  say 
that  the  eyes  of  the  world,  so  far  as  transportation  is  con- 
cerned, are  on  New  York  City,  because  it  j^resents  not  only 
the  largest  and  most  complicated  urban  traffic  problems  in 
existence,  Imt  also  the  most  advanced  steps  made  to  solve 
them  by  modern  transportation  methods.  The  readers  of 
this  number  are  fortunate  in  having  these  problems  dis- 
cussed by  the  leading  officials  of  the  companies  interested 
in  their  solution,  and  by  experts  on  the  allied  topics  also 
treated  in  this  issue.  A  few  words  of  comment  on  each  of 
these  articles  will  assist,  we  believe,  to  a  better  understand- 
ing of  them. 

^  :ic  ij: 

In  the  first  article  Mr.  Ford  reviews  the  general  urban 
transportation  problein.  He  shows  how,  with  a  popula- 
tion second  only  to  London,  the  ph}  sical  configuration  of 
New  York  City  is  such  as  to  confine  the  travel  into  certain 
definite  congested  lines,  making  the  traffic  on  them  the 
heaviest  of  any  in  the  world.  In  the  case  of  New  York 
City,  also,  the  local  surface  and  elevated  passenger  lines  are 
not  relieved  to  any  great  extent  of  the  long-distance  subur- 
lian  riders  traveling  on  the  steam  railroad  suburban  sys- 
tems, as  is  the  case  in  London.  The  three  important  char- 
acteristics of  the  surface  and  elevated  railroad  transporta- 
tion problem  of  New  York  City  are  the  enormous  traffic 
north  and  south  on  Manhattan  Island,  both  long  haul  and 
short  haul ;  the  great  congestion  of  Brooklyn  traffic  at  its 
one  Manhattan  terminal  across  the  Brooklyn  Bridge,  and 
the  immense  summer  resort  traffic  to  Coney  Island  and 
other  beaches.  Another  feature  of  especial  interest  in  con- 
nection with  the  New  York  City  railway  systems  results 
from  the  fact  that  the  principal  surface  system,  the  Metro- 
politan Street  Railway,  and  the  principal  elevated  system, 
the  Manhattan  Railway  Company,  are  probably  the  most 
successful  enterprises  of  their  kind  in  th^  world.  Their 
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equipment,  their  operating  methods,  and  their  financial 
success  have  been  such  as  to  mark  them  as  standards  for 
future  practice.  The  tables  and  diagrams  collected  and 
presented  by  Mr.  Ford  have  been  prepared  through  the 
courtesy  of  the  managements  of  the  different  companies 
interested,  and  comprise  what  is  undoubtedly  the  most 
complete  set  of  data  ever  presented  on  the  transportation 
system  of  any  city  in  the  world.  In  addition,  the  maps, 
covering  a  period  of  years,  will  be  of  considerable  historical 
value,  and  have  been  compiled  here  for  the  entire  city  for 
the  first  time.  In  view  of  the  many  consolidations  which 
have  occurred  during  the  past  ten  years,  it  does  not  seem 
beyond  the  bounds  of  possibility  that  all  of  these  trans- 
portation systems  will  ultimately  become  parts  of  one  con- 
solidated system,  and  the  figures  here  combined  enable  one 
to  form  an  opinion  of  such  a  condition,  together  with  an 
estimate  of  the  probable  increased  business  to  be  done  by 
such  a  corporation. 

*  *  * 

Following  this  article  is  a  series  of  five  by  officers  of 
the  Metropolitan  Street  Railway  Company.  Messrs.  Vree- 
land  and  Root  take  up  subjects  connected  with  the  opera- 
tion of  the  road.  The  foundation  for  success  in  railway 
service,  as  in  practically  any  other  industry  involving  the 
employment  of  a  large  amount  of  labor,  is  undoubtedly 
that  of  the  upbuilding  of  an  eft'ective  working  organization. 
This  problem  includes  not  only  the  direction  of  the  train 
crews,  the  part  of  the  force  which  directly  represents  the 
comi^any  so  far  as  the  public  is  concerned,  but  also  the 
division  of  responsibility  throughout  all  the  subdivisions  of 
the  company.  It  is  an  undertaking  which  has  been  forced 
upon  large  corporations  recently  by  the  vast  consolida- 
tions, which  have  become  so  common,  and  whose  ultimate 
success  depends  almost  entirely  upon  the  possibility  of  so 
arranging  the  duties  of  each  department  head  and  worker 
as  to  secure  their  maximum  efficiency.  In  the  street  rail- 
way field  the  problem  is  perhaps  more  complicated  than  in 
any  other  because  by  far  the  greatest  expense  in  railway 
operation  is  that  for  labor,  and  in  that  service  it  has  a 
dominating  importance  to  a  greater  extent  probably  than 
in  most  other  branches  of  industrial  activity.  Not  only  is 
this  phase  of  the  subject  discussed  by  Mr.  Vreeland,  but 
he  points  out  the  effect  of  the  recent  railway  consolidations 
on  the  operating  force.  This  is  not,  as  is  popularly  sup- 
posed, to  effect  a  reduction  in  the  number  of  workingmen. 
The  number  on  the  Metropolitan  system,  on  a  mileage 
basis,  is  twenty-five  times  that  employed  in  the  old  horse- 
car  days,  but  there  has  been  an  elimination  of  a  large  num- 
ber of  high-priced  officials  and  ornamental  heads.  The 
duties  of  the  active  manager  of  a  large  railway  system  has 
in  recent  years  become  entirely  dififerent  from  that  of  his 
predecessor  on  the  small  road.  Instead  of  carrying  on 
individually  the  detail  of  each  department,  he  selects  his 
division  chiefs,  on  whom  rest  the  responsibility  for  his 
portion  of  the  work.  This,  on  a  large  road,  requires  execu- 
tive ability  of  the  highest  order,  as  well  as  practical  knowl- 
edge of  the  details  of  every  department,  and  in  this  direc- 
tion Mr.  Vreeland  has  established  a  record  second  to  no 
other  "captain  of  industry"  in  the  country. 

*  ♦  ♦ 

For  many  years  it  has  been  the  custom  among  operating 
officers  to  consider  transfers  and  the  transfer  problem  an 
unavoidable  evil ;  something  which  has  grown  on  the  street 
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railway  systems  of  this  country  against  the  will  of  the  di- 
rectors, and  which  all  would  do  away  with  were  it  possible. 
Indeed  it  at  one  time  came  to  be  so  much  the  fashion  to 
refer  to  transfers  as  an  objectionable  necessity  that  no  one 
dared  lift  his  voice  in  contradiction.  Mr.  Root,  in  his  dis- 
cussion of  this  subject,  gives  a  decided  jar  to  these  old 
orthodox  views  on  the  transfer  question.  In  view  of  his 
position  in  the  active  management  of  the  New  York  City 
street  railways  for  a  number  of  years  past,  his  opinions  are 
certainly  entitled  to  the  highest  consideration,  even  if  all 
do  not  fully  agree  with  him.  His  position,  briefly  stated,  is 
that  the  introduction  of  an  extensive  transfer  system  is  as 
much,  if  not  more,  responsible  for  the  increased  dividend 
earning  power  of  the  Metropolitan  Street  Railway  during 
the  past  ten  years  as  is  the  introduction  of  mechanical  trac- 
tion, with  its  increase  of  speed  and  comfortable  cars.  Per- 
haps if  many  other  broad-gage  street  railway  managers 
expressed  their  real  convictions  about  the  transfer  matter 
it  would  be  along  the  same  line,  though  perhaps  not  so 
pronounced.  Certain  it  is  that,  as  Mr.  Root  says,  it  is  easy 
to  let  the  difficulties  and  abuses  of  the  transfer  system  so 
fill  one's  mental  horizon  when  dealing  with  the  difficulties 
encountered  in  connection  with  it  every  day  that  sigiit  is 
lost  of  the  great  gains  secured  by  it.  And  right  here  is  a 
valuable  lesson  which  should  not  be  forgotten  in  all  mat- 
ters pertaining  to  the  management  of  large  corporations, 
as  well  as  small  ones.  It  is  that  in  the  management  of  large 
enterprises  of  this  kind  small  abuses  and  petty  drawbacks 
often  disappear  from  vision  when  a  broad  survey  is  taken 
of  a  question  of  policy,  and  the  final  objects  to  be  obtained 
are  considered. 

*        *  * 

The  articles  by  Messrs.  Starrett  and  Pearson  on  the 
power  house  and  distribution  system  of  the  Metropolitan 
Street  Railway  Company  are  of  more  than  ordinary  inter- 
est because  they  give  the  actual  results  attained  in  the 
operation  of  the  largest  electric  railway  power  house  in 
the  world,  as  well  as  of  the  largest  generating  vmits  and 
the  largest  polyphase  system  of  power  distribution  in  use 
for  electric  railway  purposes.  The  statements  are  of  im- 
portance, not  because  of  any  idle  curiosity  that  attaches  to 
the  "biggest''  things,  but  because  it  is  of  value  to  know 
how  far  engineering  is  correct  in  its  present  tendency  to 
concentrate  generating  machinery  at  single  points  and 
distribute  over  large  areas  by  polyphase  current.  The 
articles  referred  to  comprise  the  first  authentic  published 
information  on  the  performance  of  this  mammoth  plant. 
The  Ninety-Sixth  Street  power  house  of  this  company, 
which  is  the  one  under  consideration,  marked  a  radical 
change  in  electric  railway  generating  and  distributing 
methods  on  this  side  of  the  Atlantic  at  the  time  it  was  de- 
signed. Some  polyphase  distribution  work  had  been  done 
in  Europe,  but  in  neither  continent  had  a  steam  plant  on 
such  a  large  scale  been  erected.  The  results  of  the  opera- 
tion of  both  the  power  plant  and  distributing  system  are 
very  satisfactory,  both  as  to  economy  and  reliability,  and 
justify  all  the  reasonable  expectations  which  the  engineer- 
ing world  had  concerning  them.  A  coal  consumption  of 
2.65  lbs.  per  kw-hour  and  a  water  consumption  of  between 
13  and  14  lbs.  per  ihp  in  everyday  practice,  as  announced 
by  Mr.  Starrett,  would  have  been  startling  in  electric  rail- 
way circles  a  few  years  ago  and  is  a  surprisingly  low  fig- 
ure now,  even  in  the  light  of  modern  experience  with  large 
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generating  plants.  It  is  sometimes  custumary  tu  calculate 
the  difference  in  efficiency  between  a  large  and  a  small 
power  house  simply  on  the  basis  ui  the  ditference  in  the 
full-load  test  efficiency  of  the  generating"  units,  with  pos- 
sibly some  allowance  fur  difference  in  cost  uf  superin- 
tendence of  one  station  vs.  twu  ur  mure,  i'ractice  seems  tu 
have  demonstrated,  however,  that  this  method  of  reckon- 
ing leaves  out  of  account  numerous  other  economical  pus- 
sibilities  in  the  large  plant  not  available  for  the  smaller  one. 
These  are  too  numerous  to  discuss  here  at  length,  but  a 
few  examples  may  be  cited.  The  size  of  the  Metropolitan 
system,  together  with  the  use  of  storage  batteries  at  the 
sub-stations,  makes  possible  a  fairly  steady,  economical 
load  on  the  large  units  running  in  the  power  house.  An- 
other refinement  possible  in  a  large  plant  of  this  kind  is 
the  maintenance  of  a  laboratoi^y  and  the  analysis  of  coal, 
lubricating  oil  and  Hue  gases,  a  work  not  heretofore  sys- 
tematically attempted.  Flue  gas  analysis  is  only  valuable, 
as  Air.  Starrett  says,  wdien  samples  can  be  taken  frequently, 
and  it  is  possible  to  insist  upon  uniformity  in  Hue  gases 
only  when  mechanical  stokers  are  used.  The  article  seems 
to  show  that  in  the  Metropolitan  power  house  excellent 
combustion  is  being  secured.  How  easy  it  is  to  obtain  im- 
perfect combustion  probably  no  one  knows  better  than  the 
stoker  operators,  although  better  work  can,  of  course,  be 
done  with  mechanical  stokers  than  with  hand  firing. 
*         *  * 

Considering  now  the  distribution  system  as  taken  up  in 
Mr.  Pearson's  paper,  it  is  interesting  to  note  that  the  effi- 
ciency of  the  polyphase  distribution  from  the  switchboard 
of  the  generating  station  to  the  direct-current  bus-bars  of 
the  sub-stations  is  90  to  91  per  cent,  or  fully  as  high  as  was 
expected  from  calculations  based  on  the  commercial  effi- 
ciency of  the  apparatus.  This  figure,  however,  does  not 
include  what  may  be  lost  in  charging  and  discharging  the 
storage  batteries,  but  this,  on  the  Metropolitan  sysLem, 
would  be  but  a  small  per  cent  of  the  total,  as  the  principal 
function  of  the  battery  in  each  sub-station  is  to  take  care 
of  the  smaller  momentary  fiuctuations,  though  it  can  be 
used  to  take  a  considerable  load  for  a  short  period.  As  a 
matter  of  fact,  the  efficiency  of  the  Metropolitan  system 
from  the  coal  pile,  to  the  conductor  rails  is  probal^ly 
higher  than  on  the  majority  of  large  direct-current  rail- 
way plants  and  distribution  systems.  On  this  point  data 
for  comparison  are  difficult  to  obtain,  for  few  railway  com- 
panies know  more  than  approximately  the  amount  of  the 
loss  in  tlieir  direct-current  feeders,  and  it  is  proljably  much 
larger  than  commonly  supposed.  There  is  usually  a  con- 
stant tendency  to  deterioration  in  the  ordinary  ground 
return  circuit  and  often,  as  well,  a  gradual  increase  in  the 
line  loss,  caused  in  the  latter  case  by  deterioration  in  insu- 
lation and  heat  losses  where  cars  are  added  without  in- 
creasing the  feeder  capacity.  Indeed,  when  a  road  is 
operating  with  but  20  per  cent  loss  between  its  power  sta- 
tion bus-bars  and  the  cars,  as  the  Metropolitan  seems  to 
be,  it  is  probably  doing  far  better  than  the  average.  Of 
course,  the  question  of  loss  in  distribution  is  entirely  one 
of  investment,  but  the  point  we  wish  to  make  is  that  before 
any  engineers  mentally  compare  the  loss  in  distribution  on 
the  Metropolitan  system  with  the  losses  that  are  common 
on  direct-current  railway  distributors  to  the  detriment  of 
the  Metropolitan,  they  would  do  well  to  inform  themselves 
thoroughly  on  the  direct-current  distribution  losses  that 


are  usual,  and  then  determine  the  cost  of  copper  necessary 
to  bring  these  losses  within  15  per  cent.  This  may  well 
apply  to  the  other  figures  on  the  performance  of  the  Metro- 
politan generating  and  distribution  system  as  well.  It  is 
one  thing  to  criticise  performances  in  the  abstract,  but  quite 
another  to  compare  with  actual  commercial  results  else- 
where. 

*        *  * 

The  lessons  to  be  learned  from  these  power  station  arti- 
cles are  entirely  encouraging  to  those  working  toward  the 
consolidation  of  power  houses  into  large  polyphase  gen- 
erating plants.  Incidentally,  they  should  throw  some  light 
on  the  engineering  questions  that  come  up  in  connection 
w  ith  the  equipment  of  suburban  steam  railroads  with  elec- 
tricity, for  it  is  the  size  and  type  of  unit  that  must  be  built 
for  such  service.  The  satisfactory  working  of  the  plant 
and  successful  control  of  such  large  amounts  of  electrical 
energy  are  also  matters  which  should  aff'ord  much  satisfac- 
tion to  all  interested  in  heavy  electric  railway  work.  While 
larger  power  houses  than  the  Metropolitan  will  soon  be  in 
operation  in  New  York,  the  publication  of  the  results  at- 
tained in  this,  the  first  of  its  type,  are  certainly  worth  the 
considerable  amount  of  space  which  has  been  allotted  to 
them  in  this  issue. 

*  *  * 

In  the  comparative  review  of  the  steam  plants  of  the 
three  large  electric  traction  stations  in  New  York  City 
Mr.  Kent  criticises  somewhat  the  conservative  lines  which 
have  been  followed  in  the  design  of  the  engines  employed 
m  all  the  stations  in  Manhattan  Borough,  and  believes  that 
if  higher  pressures,  superheated  steam,  triple  expansion, 
piston  and  poppet  valves  and  higher  rotative  speed  had  been 
employed,  a  considerable  economy  would  have  been  ef- 
fected. He  quotes  extensively  from  modern  marine  engine 
practice,  and  makes  an  interesting  plea  for  this  design  of 
machine.  He  also  favors  larger  engines,  to  secure  the 
maximum  benefits.  In  view  of  Mr.  Kent's  standing  as  an 
authority  on  steam  practice,  these  suggestions,  as  well  as 
those  on  other  parts  of  the  equipment,  are  certainly  worthy 
of  consideration,  and  we  should  be  glad  to  see  a  trial  made 
of  the  type  of  engine  used  in  marine  service  and  to  which 
reference  in  the  article  is  made.  But  it  should  be  remem- 
liered  that  railway  work  is  extremely  exacting,  that  an  in- 
terruption to  the  distribution  through  any  trouble  with  the 
]jower-generating  plant  means  a  stoppage  of  traffic,  entail- 
ing loss  of  revenue  and  other  serious  troubles.  While, 
therefore,  it  is  of  course  possible  to  carry  conservatism  too 
far,  we  believe  that  tlic  directors  of  most  railway  com- 
panies do  not  view  with  much  disfavor  all  reasonable  pre- 
cautions which  their  engineers  may  adopt  to  insure  the  cer- 
tainty of  station  operation. 

*  *  * 

Tlie  situation  on  the  east  side  of  the  East  River  is  at 
present  of  as  great,  if  not  greater,  interest  as  in  Manhat- 
tan Borough.  The  four  articles  which  discuss  the  railway 
conditions  in  Brooklyn  give  in  detail  the  policy  and  prac- 
tice of  the  Brooklyn  Heights  Railroad  Company  as  they 
now  are,  at  the  same  time  indicating  the  future  possibil- 
ities awaiting  the  system.  The  physical  union  of  the  two 
boroughs  is  rapidly  following  their  political  consolidation, 
and  the  man}-  contemplated  Manhattan-Brooklyn  bonds, 
both  above  the  water  and  below  it,  will  shortly  necessitate 
an  entire  rearrangement  of  the  traffic  and  the  increased 
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accessibility  wliich  will  make  the  two  boroughs  practically 
one  will  solve  the  most  difficult  problem  confronting  Presi- 
dent Greatsinger.  Until  such  relief  is  provided  for  the 
congestion  at  the  Manhattan  end  of  all  lines,  it  hardly 
seems  possible  that  the  remarkable  yearly  growth  shown  in 
General  Manager  JJrackenridge's  article  can  be  maintamed. 

*  *  * 

in  the  technical  articles  by  Messrs.  Chamberlin  and 
Roehl  two  important  subjects  are  taken  up — the  power 
supply  and  the  rolling  stock.  The  difference  in  service  in 
the  two  boroughs  necessitates  in  general  only  slight  modi- 
hcations  in  the  standard  cars,  but  it  is  interesting  to  note 
that  the  half-open,  half-closed  cai"s  that  have  proved  so 
popular  in  Manhattan  seem  Lu  be  in  small  favor  in  Brook- 
lyn. The  somewhat  meager  description  of  the  new  type 
of  combination  summer  and  winter  car  which  has  been  in 
experimental  use  for  some  months  in  iirooklyn,  receiving- 
great  approbation  from  the  company's  patrons,  will  be  en- 
larged upon,  we  understand,  in  Mr.  Ghamberlin's  paper 
before  the  American  Street  Railway  Association,  and  will 
be  reprinted  in  these  pages  later. 

*  *  * 

In  Mr.  Roehl 's  article  is  given  for  the  first  time  a  com- 
prehensive account  of  his  railway's  proposed  power  devel- 
opment. The  greater  distribution  economy  resulting  from 
the  adoption  of  the  high-tension  system  will  be  supple- 
mented by  the  additional  advantage  of  offering  opportu- 
nities to  buy  or  sell  alternating  current,  the  same  three- 
phase,  6500-volt  current  being  in  use  by  the  lighting  com- 
pany. The  omission  of  storage  batteries  may,  perhaps,  be 
criticised  by  some,  but  it  gives  Mr.  Roehl  an  ever-ready 
means  of  increasing  the  capacity  of  his  system.  The  re- 
markable growth  in  the  demands  of  the  Brooklyn  Heights 
Railroad  Company  has  temporarily  somewhat  limited  its 
resources,  but  one  can  not  read  of  the  contemplated  eradica- 
tion of  the  present  impediments  to  expansion  without  ac- 
quiring the  same  optimistic  spirit  which  prevails  in  the 
articles. 

*  *  * 

Passing  now  to  the  Borough  of  the  Bronx,  we  find  rail- 
way conditions  more  closely  approximating  those  on  the 
average  city  and  interurban  electric  railway  in  other  parts 
of  the  country.  As  in  Brooklyn,  the  overhead  trolley  is 
used,  and  the  railway  reaches  out  into  suburban  territory 
where  high  speeds  and  long  rides  are  the  rule,  not  the  ex- 
ception. Mr.  Maher's  article  shows,  however,  that  the 
tide  of  population  is  rapidly  pushing  its  way  northward, 
and  this  annual  growth,  already  great,  will,  of  course,  be 
enormously  accentuated  when  the  rapid  transit  tunnel  is 
completed.  Within  ten  years,  therefore,  it  is  not  too  much 
to  expect  that  a  greater  part  of  the  Bronx  Borough  will 
present  traffic  conditions  similar  to  those  existing  in  the 
uptown  residential  sections  on  Manhattan  Island,  except 
that  to  them  will  be  added  the  natural  flow  to  and  from  the 
great  park  systems,  which  will  always  make  the  Bronx  the 
l)rincipal  ])leasure  ground  of  the  greater  city. 

*  *  * 

The  article  giving  the  programme  In  be  followed  by  the 
y\merican  Street  Railway  Association  and  the  Street  Rail- 
way Accountants'  Association  of  America  at  their  New 
York  conventions  shows  that  a  "Tcat  deal  of  valuable  in- 


formation is  to  be  presented  to  the  consideration  of  the 
attendants  to  both  conventions.  In  the  case  of  the  Ameri- 
can Street  Railway  Association  the  list  of  papers  is  con- 
siderably longer  than  that  at  the  last  convention,  and  it  is 
understood  that  all  the  papers  will  be  presented  without 
question.  All  the  authors  have  won  a  prominent  place  as 
authorities  in  electric  railway  railroading,  and  speak  with 
knowledge  on  the  topics  which  will  be  treated  by  them. 
The  same  is  true  of  the  papers  to  be  read  before  the  Ac- 
countants' Association,  and  we  feel  confident  that  no  one 
who  attends  either  convention  at  the  Madison  Square  Gar- 
den this  month  will  leave  with  a  feeling  of  regret  that  any 
portion  of  the  programme  has  been  slighted.  The  facil- 
ities at  the  Madison  Square  Garden  for  the  exposition  of 
exhibits  are  probably  unrivaled  in  this  country,  and  from 
the  preparations  already  made  by  the  manufacturers,  the 
exhibition  there  will  undoubtedly  be  without  parallel  for 
completeness  in  the  history  of  electric  railroading.  The 
entertainments  will  also,  it  is  needless  to  say,  be  very  com- 
plete, and  with  the  attractions  which  New  York  affords 
for  sightseeing  and  entertainments  to  visitors,  and  the 
hospitality  for  which  Mr.  Vreeland  and  his  confreres  are 
noted,  it  may  safely  be  said  that  the  1901  convention  will 
ever  be  one  of  the  most  cherished  memories  in  the  minds  of 
the  members  of  the  Street  Railway  Association  and  of  all 
others  who  attend  the  New  York  convention. 

It  is  impossible  in  the  space  available  in  this  issue  even 
briefly  to  discuss  all  of  the  papers  published  therewith. 
VVe  think  it  only  fair,  however,  to  express  in  public  our 
thanks  to  our  contributors  for  the  time  which  they  have 
given  in  the  preparation  of  these  articles.  They  are  ex- 
tremely busy  men,  especially  so  at  this  time,  as  all  are 
taking  an  active  part  in  the  preparations  for  the  entertain- 
ment of  the  .Vmerican  Street  Railway  Association  at  its 
annual  convention.  They  have,  nevertheless,  taken  up 
each  subject  with  great  thoroughness,  with  the  result  that 
this  number  is  not  only  the  most  complete  single  publica- 
tion on  the  transportation  systems  of  any  city  in  the 
world,  but  contains  information  which  is  of  the  greatest 
value  in  solving  the  transportation  problems  presented  in 
other  commercial  capitals,  as  well  as  to  a  large  extent 
those  presented  on  electric  systems  in  every  city  in  the 
country.  Nor  can  we  close  without  a  possibly  pardonable 
word  in  regard  to  the  Street  Railway  Journal  itself. 
Our  readers  are  so  familiar  with  our  special  souvenir 
issues  that  perhaps  they  are  not  acquainted  with  the  fact 
that  each  of  these  numbers  for  the  last  five  years  has  been 
the  largest  engineering  or  technical  paper  ever  published 
up  to  the  time  it  was  issued,  and  has  been  exceeded  only  by 
our  own  succeeding  numbers.  Each  contains  as  many 
pages  and  represents  as  much  labor  and  expense  in  its 
compilation  as  nearly  any  treatise  extant  on  an  electrical  en- 
gineering subject,  and  each  would  require,  if  published  in 
!:ook  form  in  the  usual  way,  some  six  Or  eight  months  in 
its  preparation.  We  have  endeavored  in  Ibis  issue  to  sur- 
l>ass  even  our  former  records  in  value  of  contents,  typo- 
graphical appearance  and  artistic  effect,  not  onlv  in  the 
reading,  ])ul  in  the  advertising  pages  as  well,  and  have 
aimed  to  present  to  our  readers  an  issue  which  would 
be  worthy  of  the  American  Street  Railway  Association  and 
of  the  princi])al  U)\nc  treated,  the  street  railway  situation  in 
New  York  City. 


THE  COMING  CONVENTIONS  AT  NEW  YORK  CITY 


THE  AMERICAN  STREET  RAILWAY 
ASSOCIATION 

THE  twentieth  convention  of  the  American  Street  Rail- 
way Association  will  be  held,  as  announced,  Oct.  9- 
II,  in  the  Madison  Square  Garden.  There  will  be 
two  business  sessions  on  Wednesday,  Oct.  9,  and  on  Fri- 
day, Oct.  II.  Thursday,  Oct.  10,  has  been  set  apart  ex- 
clusively as  Exhibitors'  day,  and  it  is  supposed  that  most 
of  the  delegates  will  devote  that  day  to  an  examination  of 
the  exhibits. 

The  papers  to  be  presented  have  been  assigned  as  fol- 
lows : 

"Street  Railways  :  A  Review  of  the  Past  and  a  Forecast 
of  the  Future" — Robert  McCulloch,  general  manager  Chi- 
cago City  Railway  Company. 

"The  Adoption  of  Electric  Signals  on  Suburban  and 
Interurban  Railways,  Single  or  Double  Track,  and  Their 
Economy  of  Operation" — William  Pestell,  superintendent 
of  motive  power,  Worcester  Consolidated  Street  Railway 
Company. 

"The  Value  of  Storage  Batteries  as  Auxiliaries  to  Power 
Plants" — W.  E.  Harrington,  vice-president  and  general 
manager,  Camden  &  Suburban  Railway  Company,  Cam- 
den, N.  J. 

"The  Public,  the  Operator  and  the  Company" — C.  S. 
Sergeant,  vice-president,  Boston  Elevated  Railway  Com- 
pany, Boston. 

"The  Best  Manner  and  Mode  of  Conducting  the  Return 
Circuit  to  the  Power  House"- — E.  G.  Connette,  general 
manager,  Syracuse  Rapid  Transit  Company,  Syracuse. 

"The  American  Street  Railway  Association :  The  Pur- 
pose of  Its  Organization  and  the  Benefits  Accruing  to  In- 
vestors in  and  Operators  of  Street  Railway  Properties  by 
Membership  Therein" — G.  W.  Baumhoff,  St.  Louis. 

"The  Best  Form  of  Car  for  City  Service :  A  Considera- 
tion of  the  Various  Types  of  Car  as  to  Size  of  Car  and 
Arrangement  of  Seats,  Including  Best  Types  of  Brakes  and 
Wheels" — Eugene  Chamberlin,  superintendent  of  equip- 
ment, Brooklyn  Heights  Railroad  Company. 

"Relations  of  Interurban  and  City  Railways" — Ira  A. 
McCormack,  general  manager,  Cleveland  Electric  Railway 
Company,  Cleveland. 

"Alternating  and  Direct-Current  Transmission  on  City 
Lines" — M.  S.  Hopkins,  general  manager,  Columbus  Rail- 
way Company,  Columbus,  Ohio. 

"The  Modern  Power  House,  Including  the  Use  of  Cool- 
ing Towers  for  Condensing  Purposes" — J.  H.  Vail,  con- 
sulting engineer,  Philadelphia. 

Also  papers  on  the  following  subjects:  "The  Economies 
Resulting  from  the  Use  of  Four  Motors  Instead  of  Two 
on  Double-Motor  Equipments,"  and  "The  Practical  Re- 
sults Obtained  from  Three-Phase  Transmission  and  Ro- 
tary Transformers  or  Motor  Generators  in  Transmitting 
Power  on  Railway  Lines." 

THE  EXHIBITS 

The  exhibits  at  the  New  York  convention,  as  has  already 
been  announced,  will  be  contained  in  the  Madison  Square 


Garden,  one  of  the  largest  covered  amphitheaters  in  the 
country.  This  building  occupies  the  square  bounded  by 
Madison  Avenue,  I-^ourth  Avenue,  Twenty-Sixth  and 
Twenty-Seventh  Streets,  and  is  close  to  all  of  the  principal 
hotels  in  the  city.  Not  only  will  the  main  arena  be  occupied 
with  exhibits,  but  others  will  be  located  in  the  large  hall 
to  the  right  of  the  entrance,  usually  used  for  restaurant 
purposes.  No  better  place  could  have  been  selected  for  ex- 
hibition purposes,  and  none,  it  is  safe  to  say,  has  ever  been 
so  replete  with  interest  to  the  street  railway  visitor  as  that 
which  will  be  seen  at  New  York  this  month. 

THE  STREET  RAILWAY  ACCOUNTANTS' 
ASSOCIATION  OF  AMERICA 

The  programme  of  the  above  association,  which  will  also 
hold  its  convention  at  the  Madison  Square  Garden  Oct.  9- 
II,  is  as  follows  : 

Wednesday,  Oct.  9,  Madison  Square  Garden,  10  a.  m. 
— Address  of  welcome  by  Hon.  Bird  S.  Coler,  Comp- 
troller of  the  City  of  New  York.  Annual  address  of  the 
president.  Annual  report  of  the  executive  committee.  An- 
nual report  of  the  secretary  and  treasurer.  Appointment 
of  convention  committees,  resolutions  and  nominations. 
Paper — "Car  Mileage  and  How  to  Arrive  at  It  Easily,  '  by 
J.  M.  Smith,  comptroller  Toronto  Railway,  Toronto,  Can- 
ada; 2:30  p.  m. — Paper — "Capital  Accounts  from  the 
Viewpoint  of  the  Investor  and  the  Public,"  by  Col.  T.  S. 
Williams,  vice-president  Brooklyn  Rapid  Transit  Com- 
pany, Brooklyn,  N.  Y.  Report — "Standard  Blanks  and 
Accounting  for  Material  and  Supphes,"  by  F.  E.  Smith, 
auditor  Chicago  Union  Traction  Company,  Chicago,  111., 
chairman. 

Friday,  Oct.  11,  Madison  Square  Garden,  10  a.  m. — 
Paper — "Consumers'  Accounts,  Electric  Lighting  Com- 
panies," by  S.  E.  Moore,  comptroller  United  Traction  Com- 
pany, Pittsburgh,  Pa.  Report — "Standard  System  of  Ac- 
counting for  Electric  Light  Companies,"  by  G.  E.  Tripp, 
general  auditor  Stone  &  Webster's  Companies,  Boston, 
Mass.,  chairman.  Annual  Report — "Standard  System  of 
Street  Railway  Accounting,"  by  C.  N.  Duffy,  auditor  Chi- 
cago City  Railway,  Chicago,  111.,  chairman ;  2  130  p.  m. — 
Paper — "Conductors'  Accounts,"  by  Elmer  M.  White, 
cashier  Hartford  Street  Railway,  Hartford,  Conn.  Report 
— "Standard  Unit  of  Comparison,"  by  H.  C.  Mackay, 
comptroller  Milwaukee  Electric  Railway  &  Light  Company, 
Milwaukee,  Wis.,  chairman.  Reports  of  convention  com- 
mittees.  Election  of  officers. 

TRANSPORTATION  TO  NEW  YORK 

The  passenger  associations  have  granted  the  usual  rates 
of  one  fare  and  one-third  for  the  round  trip,  on  the  certifi- 
cate plan.  To  secure  this  reduction  it  is  necessary  to  ob- 
tain a  certificate  from  the  agent  when  the  railroad  ticket  is 
purchased,  in  the  usual  way.  No  stopover  is  allowed  on 
return  tickets  except  at  Buffalo,  where  stopover  of  ten  days 
will  be  allowed  on  tickets  from  New  York.  A  fee  of  $1  is 
charged  for  this  by  the  Joint  Ticket  Agent  in  Buffalo. 
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COMPARATIVE  REVIEW  OE  THE  STEAM  PEANTS  OE 
THREE  LARGE  ELECTRIC  TRACTION  MAIN 
STATIONS  IN  NEW  YORK  CITY 

BY  WILLIAM  KENT,  M.  E. 


THE  three  jjlaiits  referred  to  in  this  article  are  those  of 
the  Metropolitan  Street  Railway  Company,  Ninety- 
Sixth  Street  and  East  River ;  the  Third  Avenue  Rail- 
way Company  at  Kingsbridge,  21 6th  Street  and  Harlem 
River;  and  the  Manhattan  Railway  Company  (elevated 
railway),  Seventy-Fourth  Street  and  East  River — all  of 
them  on  Manhattan  Island.  Each  one  of  these  stations  has 
already  been  described  and  illustrated  in  considerable  de- 
tail in  the  Street  Railway  Journal,  the  first  named  in 
the  issue  of  March,  1900;  the  second,  in  that  of  Januar}-, 
1900,  and  the  third  in  that  of  January,  1901 ;  and  descrip- 
tions, more  or  less  complete,  have  also  appeared  in  several 
other  engineering  journals. 

Each  of  the  plants  is  a  representative  of  the  most  ad- 
vanced American  practice  in  both  steam  and  electrical 
engineering  in  central  station  plants,  and  each  of  them  is 
far  in  advance  of  any  stations  furnishing  power  for  electric 
traction  previously  built  anywhere  in  the  world,  both  in 
the  magnitude  of  the  total  power  developed  and  in  the 
magnitude  of  the  steam  and  electrical  units.  It  is  intended 
in  this  article  to  review  the  principal  features  of  the  steam 
portion  of  each  of  these  plants,  comparing  the  points  in 
which  they  are  similar  and  contrasting  their  diiTerences. 

The  general  engineering  proI)lem  to  be  solved  in  each 
of  these  three  plants  is  practically  the  same.  It  is  to  fur- 
nish electric  current  for  moving  cars  on  street  or  elevated 
railways  extending  the  whole  length  of  Manhattan  Island, 
and  also  over  a  large  extent  of  territory  north  and  east  of 
the  Elarlcm  River,  in  the  borough  of  the  Bronx.  The 
maximum  quantity  of  steam  power  estimated  to  be  capable 
of  being  furnished  by  the  stations  is  66,000  hp  bv  the 
Metropolitan,  and  100,000  hp  each  by  the  Kingsbridgc  and 
Alanhattan  stations,  and  provision  has  Ijeen  made  for  a 
future  enlargement  by  50  per  cent  of  the  size  of  the  jMan- 
hattan  station  when  the  demand  iov  power  shall  make  it 
advisable. 

The  solution  of  tlie  electrical  prol)lem  reached  by  the 
engineers  of  each  of  the  three  companies  is  practically  iden- 
tical. It  involves  the  generation  at  one  point,  on  tide 
water,  of  the  electrical  current  required  for  the  wliole 
railway  system,  the  current  being  three-phase  alternating, 
of  a  frequency  of  25  cycles  per  second,  the  potential  in  the 
Metropolitan  and  Kingsbridgc  stations  being  6600  volts, 
and  in  the  Manhattan  station  it, 000  volts.  These  currents 
are  carried  in  each  case  to  six  or  more  sub-stations,  lo- 
cated at  convenient  points  on  the  lines  of  the  respective 
railways,  where  they  are  converted  bv  means  of  trans- 
formers and  rotary  converters  into  direct  currents  for  de- 
livery to  the  third  rail  or  to  the  underground  conduit  con- 
ductors, as  the  case  may  be.  The  location  of  the  main 
stations  on  the  river  front  is  for  the  purpose  of  securing 
water  transportation  for  coal  and  ashes  and  an  abundant 
supply  of  water  for  the  condensers. 


The  conclusion  to  adopt  a  three-phase  alter nating-cur- 
lent  generated  at  a  single  station  was  reached  by  the  en- 
gineers of  each  company  only  after  a  careful  study  of  a 
great  number  of  other  proposed  plans  and  a  comparison  of 
their  advantages  and  disadvantages,  both  from  a  standpoint 
of  finance  and  that  of  certainty  of  continuous  operation  of 
ever}'  part  of  the  railway  system.  A  statement  of  the 
controlling  reasons  in  favor  of  the  method  of  electrical 
distribution  adopted  is  given  in  an  article  by  L.  B.  Still- 
well,  electrical  engineer,  published  in  the  Street  Railway 
Journal  of  Jan.  5,  1901.  The  reason  given  for  the  adop- 
tion of  11,000  volts  by  the  Manhattan  Company  instead  of 
6600  volts,  adopted  by  the  other  companies,  is  that  the  cost 
of  copper  for  11,000  volts  is  40  per  cent  less  than  for  6600 
volts.  The  cost  of  insulation  is  greater  for  the  higher 
voltage,  ])Ut  the  net  saving  is  considerable. 

Each  of  the  three  companies  having  decided  upon  having 
its  main  station  furnish  three-phase  alternating  current  of 
a  frecjuency  of  25  c\cles  per  second,  each  also  decided 
upon  alternators  of  similar  construction,  viz.,  a  stationary 
armature  and  a  revolving  field  of  40  poles,  with  a  speed 
of  75  r.  ]).  m.  The  size  of  these  alternators  differed  in 
the  different  stations,  but  the  shafts  upon  which  the  arma- 
tures are  keyed  are  of  nearlv  the  same  dimensions,  all 
lieing  hollow-forged  shafts  of  fluid-compressed  steel,  made 
hy  the  Bethlehem  Steel  Company,  and  all  having  main 
bearings  of  the  same  size,  viz.,  34  ins.  in  diameter  and  60 
ins.  in  length.  The  shafts  are  all  driven  through  single 
fantail  cranks  at  each  end,  with  overhung  crankpins,  no 
double  cranks  l)eing  used,  and  they  are  all  driven  by  com- 
pound condensing  engines  of  6o-in.  stroke,  fitted  with 
Corliss  drop  cut-oft'  valves.  The  similaritv  of  dimensions 
of  the  shafts  and  their  bearings  is  somewhat  remarkable, 
m  view  <jf  the  fact  that  the  size  of  the  alternators  and  en- 
gines, the  power  transmitted  through  the  shafts  and  the 
total  weight  u])on  the  shafts  are  not  the  same  in  all  the 
stations. 

The  adoption  of  the  moderate  rotative  speed  of  75  r.  |).  m. 
IS  one  of  the  evidences  of  safe  conservatism  which  seems 
to  characterize  the  designs  of  all  three  stations.  Corliss 
engines  have  run  successfulh'  at  100  revolutions  and  u])- 
wa.rd,  and  piston  and  slide  valves  at  much  higher  speeds, 
and  higher  speeds  would  greatly  decrease  the  size  and 
cost  of  engines  and  alternators  for  a  given  power,  l)ut  it 
has  seemed  wise  to  the  engineers  intrusted  with  the  de- 
si^gns  to  keep  well  within  safe  limits  of  speed  in  order  to 
insure  greater  durability  of  the  valve  mechanism  and 
lessen  the  danger  of  breakdowns  and  the  inconvenience  of 
stoppages  for  repairs. 

In  the  general  design  of  a  whole  system  of  electrical 
generation  and  distribution  for  traction  purposes  the  work 
of  the  electrical  engineer  may  be  said  to  begin  at  the  third 
rail  or  underground  conduit  rail  and  lu  proceed  backward 
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to  the  rotating  part  of  the  ahernator  which  is  keyed  to 
the  engine  shaft.  The  design  of  the  steam  engineer  begins 
at  the  shaft,  which  is  to  turn  a  given  number  of  revolu- 
tions per  minute,  which  is  to  transmit  a  given  horse- 
power to  the  alternator,  and  which  is  to  be  of  such  pro- 
portions that  it  will  not  appreciably  deflect  under  the  load 
it  carries,  and  proceeds  backward  to  the  coal  pile.  The 
size  of  the  combined  unit  of  alternator  and  engine  may  be 
limited  by  the  state  of  the  art  of  engine  building  and  arma- 
ture building.  It  is  also  limited  by  the  facts  that  the 
station  as  a  whole  has  to  be  designed  with  reference  to 
fluctuating  loads,  the  total  power  during  the  period  of 
"peak  of  the  load"  being  ten  or  more  times  as  great  as 
that  required  during  four  or  five  hours  after  midnight,  that 
one  or  more  units  may  at  any  time  be  out  of  service  for 
repairs,  and  that  the  efficiency  of  alternators  decreases  with 
light  loads,  while  that  of  engines  decreases  both  with  light 
loads  and  with  overloads.  While  it  might  be  possible, 
therefore,  to  build  a  station  for  a  maximum  capacity  of 
100,000  hp  with  only  five  units  of  20,000  maximum  hp  each, 
it  would  not  be  a  good  design,  for  it  would  not  provide 
for  one  of  the  units  being  out  of  repair  during  the  time  of 
the  peak  of  the  load,  and  during  the  time  of  lightest  load, 
when  only  10,000  hp  is  required,  the  one  unit  furnishing 
it  would  be  running  at  low  efficiency. 

The  prime  consideration  in  the  design  of  such  a  large 
station  is  certainly  of  continuous  operation  ;  that  no  acci- 
dent, short  of  an  earthquake  or  a  bombardment,  shall  pre- 
vent the  station  furnishing  the  full  quantity  of  current  de- 
sired during  the  hours  of  heaviest  traffic.  A  secondary 
consideration  is  that  at  all  times  the  station  shall  be  run 
at  the  highest  economy  of  fuel  and  labor.  The  question  of 
first  cost  of  plant  is  of  minor  importance,  since  the  station 
is  paid  for  by  issues  of  stock  and  not  of  bonds,  and  even 
some  extravagance  is  pardonable  if  it  tends  to  certainty 
of  operation,  to  economy  of  running,  to  durability  of  build- 
ings and  machinery,  and  to  fine  architectural  eft'ect. 

The  questions  of  size  and  number  of  units  and  their 
arrangement  are  capable  of  any  number  of  different  solu- 
tions, and  it  is  not  surprising  that  the  engineers  of  the 
several  plants  came  to  difi^erent  conclusions  concerning 
them.  The  following  are  the  sizes  and  the  numbers  of 
units  designed  for  the  three  stations : 

Units  Kw  each  Engines,  hp      Total  hp 

Metropolitan  ...  11  3,500  normal  4,500  rated  49-500 

4,700  maximnm      6,000  max.  66,000 
Kingsbridge  ....  16  .3.500  normal  4,500  rated  72,000 

5,000  maximnm      6,250  max.  100,000 

Manhattan   8  5,000  normal  8,000  rated  64,000 

7,500  maximum     12,500  max.  100,000 

The  engines  selected  for  the  Metropolitan  and  the  Kings- 
bridge  stations  are  of  the  same  type  and  the  same  general 
dimensions,  viz.,  vertical  cross-compound,  cylinders  46  and 
86  ins.  X  60  ins.  stroke.  Those  of  the  Metropolitan 
station  are  designed  by  the  Allis-Chalmers  Company,  those 
of  the  Kingsbridge  station  by  the  Westinghouse  Machine 
Company,  but  they  are  identical  in  type  and  are  similar  in 
all  their  principal  features.  In  each  engine  the  shaft  is 
of  practically  the  same  dimensions,  about  27  ft.  long,  with 
a  i6-in.  hole  through  it;  the  bearings  are  34  ins.  x  60  ins., 
and  the  diameter  in  the  middle  is  37  ins.  in  the  Metro- 
politan and  39  ins.  in  the  Kingsbridge  engine.  The  shaft 
carries  the  revolving  field  of  the  alternator,  16  ft.  8  ins  di- 
ameter, and  also  a  fly-wheel  28  ft.  diameter  with  a  rim 
weighing  100  tons,  between  the  high  and  low  pressure 
cylinders.   At  each  end  of  the  shaft  there  is  a  single  fantail 


crank  with  an  overhung  crankpin,  14  ins.  x  14  ins.,  the 
cranks  being  set  at  90  degs.  The  wristpins  are  also  14  ins. 
X  14  ins.  The  connecting  rods  are  12  ft.  6  ins.  in  length, 
or  2^  times  the  stroke.  The  valves  are  all  of  the  Corliss 
type,  with  the  usual  releasing  gear,  with  separate  eccentrics 
for  steam  and  exhaust,  and  are  all  set  in  the  heads  of  the 
cylinders.  The  cylinders  are  entirely  un jacketed,  except 
that  there  is  a  slight  jacketing  eft'ect  due  to  the  steam 
valves  being'  in  the  heads  of  the  cylinders.  The  governors 
are  of  the  ordinary  weighted  pendulum  type.  A  separate 
governor  operates  a  safety  stop-valve  in  the  steam  pipe, 
shutting  off  the  steam  when  the  speed  of  the  engine  ex- 
ceeds the  proper  rate. 

In  the  Manhattan  station  the  engines  are  of  a  different 
type  from  those  adopted  in  the  other  stations,  and  from 
those  hitherto  used  in  any  railway  power  plants.  They 
are  built  by  the  Allis-Chalmers  Company. 

Each  unit  of  8000  rated  horse-power  consists  of  two 
compound  condensing  engines,  one  at  each  end  of  the 
shaft,  with  horizontal  high-pressure  and  vertical  low-pres- 
sure cylinders.  The  two  connecting  rods  of  each  com- 
pound engine  take  hold  of  a  single  overhung  crankpin. 
The  two  cranks,  one  for  each  engine,  are  set  at  an  angle 
of  135  degs.  with  each  other.  The  principal  advantage  of 
this  arrangement  is  that  the  four  cylinders  give  eight  im- 
pulses to  the  shaft  at  equal  intervals  of  time  in  each  revo- 
lution, instead  of  four  impulses,  which  would  be  given  if 
the  cranks  were  at  90  degs.  or  180  degs.  The  uniformity 
of  angular  velocity  of  rotation  produced  by  this  arrange- 
ment of  cylinders,  together  with  the  fly-wheel  effect  of  the 
revolving  field  of  the  alternator  is  such  that  no  separate 
fly-wheel  is  needed.  The  principal  dimensions  of  the  en- 
gines are : 

Cylinders,  44  and  88  ins.  diameters  and  60  ins.  stroke  ; 
shaft,  length  25  ft.  3  ins.,  diameter  at  hub  of  alternator 
37  ins.,  at  bearings  34  ins.,  length  of  bearings  60  ins.,  hole 
through  shaft  16  ins.  ;  cranks,  fantail,  20  ins.  thick  ;  crank- 
pin fit,  18  ins.  X  20  ins.;  crankpins,  18  ins.  x  18  ins.;  cross- 
head  pins,  12  ins.  x  12  ins.  Connecting  rods,  5.4  cranks  in 
length;  bearing  of  connecting-rod  brasses  on  crankpin,  18 
ins.  diameter,  9  ins.  in  length  ;  piston  rods,  8  ins.  diameter ; 
distances  between  center  lines  of  main-shaft  bearings,  16 
ft.  9  ins.,  of  vertical  low-pressure  cylinders  26  ft.,  of  hori- 
zontal high-pressure  cylinders  27  ft.  6  ins. ;  clearance,  3 
per  cent  in  the  high-pressure  cylinder,  4  per  cent  in  the 
low;  receiver  volume  for  each  engine  of  the  pair,  310  cu. 
fL.  ;  reheating  surface  in  each  receiver,  773  s(|.  ft.  of  2-in. 
copper  pipe.  At  the  rating  of  8000  hp  for  the  engine  unit 
of  four  cylinders  and  an  estimated  steam  consumption  of 
13  lbs.  per  I'.p-hour,  there  are  1.93  sq.  ft.  of  reheating  sur- 
face per  hp  and  1.12  lbs.  of  steam  reheated  per  minute 
per  square  foot  of  reheating  surface.  There  is  .0775  cu. 
ft.  of  receiver  volume  per  hp,  and  the  volume  is  5.87  time'-: 
that  of  the  high-pressure  cylinder.  The  cylinders  are  not 
steam-jacketed. 

The  valves  are  double-ported  Corliss,  driven  tlic 
ordinary  Reynolds-Corliss  gear,  with  a  single  eccentric  on 
each  high-pressure  cylinder  and  sej^aratc  eccentrics  for  the 
steam  and  exhaust  valves  of  the  low-pressure.  The  di- 
mensions of  the  valves  are  as  follows:       p,„-t  p^,-t 

Diam.,   Length,  width,  area, 
ins.         ins.       ins.         sq.  ins. 

High-pressure  steam   10  44  2  176 

High-pressure  exhaust   10         44  2}i  242 

Low-pressure  steam   r4         83  4  664 

Low-pressure  exhaust   j6         83  4^^  747 
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The  governor  will  control  the  point  of  cut-of¥  on  both 
cylinders.  An  auxiliary  governor  operates  a  safety-stop 
steam  valve.  Both  governors  are  driven  by  belts.  The 
frame  of  the  engine  is  massive,  and  is  designed  so  that 
the  compressive  stress  does  not  exceed  400  lbs.  per  sq.  in. 
The  maximum  stress  on  other  parts  of  the  engine  when 
working  at  8000  hp  with  150  lbs.  steam-gage  pressure 
and  30  lbs  absolute  receiver  pressure  are  as  follows :  high- 
pressure  cylinder,  1320  lbs.;  low-pressure  cylinder,  310 
ll)s. ;  high-pressure  piston,  2500  lbs. ;  low-pressure  piston. 


13  lbs.  of  steam  per  ihp  per  hour  when  developing  8000 
lip  with  steam  of  150-lbs.  gage  pressure,  26  ins.  vacuum 
and  75  r.  p.  m. 

The  calculated  weights  on  the  main  bearings  are :  shaft, 
65,000  lbs. ;  revolving  part  of  alternator,  332,000  lbs. ;  two 
cranks,  42,000  lbs.;  total,  439,000  lbs.,  or  107  lbs.  per  sq. 
in.  of  projected  area  of  the  shaft  journals.  The  rubbing 
speed  is  607  ft.  per  minute.  The  revolving  field  of  the 
alternator  is  32  ft.  diameter.  The  distribution  of  material 
is  such  that  its  fly-wheel  effect  is  equivalent  to  a  weight  of 
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2400  lbs;  cross-head,  2200  lbs.;  connecting  rod,  3500  lbs. 
at  neck ;  piston  rod,  3600  lbs.  at  root  of  thread. 

The  power  capable  of  Ijeing  developed  by  this  double 
engine  is  calculated  as  follows,  the  revolutions  being  75 
per  minute :  Displacement  of  two  low-pressure  cylinders, 
63,094  cu.  ft.  per  minute.  Horse-power  per  pound  mean 
effective  pressure,  referred  to  the  two  low-pressure  cylin- 
ders, 2/S-3^- 

Displacement  per 
hp  low-pres.  cyls. 
Horse-power  cu.  ft.  per  mm 

7,500  8.41 
8,000  7.89 
9,000  7.01 
10,000  6.31 
12,000  5.26 

The  guaranteed  economy  is  a  consumption  of  not  over 


M.  E.  P.  referred 
to  low-pres. 
cyls. 
27.24 
29.06 
32.69 
36.32 
43-57 


370,000  lbs.  rotating  in  a  circle  23.4  ft.  diameter.  With 
this  fly-wheel  effect,  together  with  the  uniformity  of  crank 
effort  produced  by  eight  imi^ulses  per  revolution,  it  is  cal- 
culated that  the  extreme  variation  in  speed  shall  not  be 
greater  than  three-fifths  of  one  degree  per  revolution ;  in 
other  words,  the  amount  that  a  point  on  the  rotating  field 
lags  behind  plus  the  amount  which  it  forges  ahead  of  the 
position  of  uniform  rotation  shall  not  exceed  3-5  of  1-360 
of  the  circumference. 

The  shipping  weight  of  each  pair  of  engines  is  about 
1,440,000  lbs.,  or  180  lbs,  per  rated  horse-power.  Each 
pair  occupies  about  2000  sq.  ft.  of  floor  space,  and  stands 
38.3  ft.  above  the  floor  level.  The  foundations  are  of  con- 
crete, 40  ft.  square  and  21  ft.  high,  with  an  archway  4  ft. 
f i  ins.  through  the  middle. 

The  number  and  size  of  the  engine  units  constitute  the 
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principal  feature  which  distinguishes  the  Manhattan  from 
tlie  other  two  stations.    If  we  rate  the  engines  on  the  same 


given  as  4500  hp.  The  power  of  compound  engines  at 
normal  loads,  other  conditions  being  equal,  depends  on 


l:)asis,  say  30  lbs.  mean  effective  pressure  referred  to  the 
low-presure  cylinders,  the  Manhattan  engines  are  8260 
hp  and  the  engines  of  the  other  two  stations  are  only  3933 
hp,  although  their  rating  in  the  published  descriptions  is 


the  size  of  the  low-pressure  cylinders.  The  Manhattan 
engines,  with  two  low-pressure  cylinders  88  ins.  diameter, 
are  2.1  times  the  power  of  the  engines  of  the  other  two 
stations,  with  one  low-pressure  cylinder  86  ins.  diameter. 
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Comparing  the  Kingsbridge  and  the  Manhattan  stations, 
wliich  are  of  practicall}-  the  same  eapaeity,  the  former 
lias  sixteen  of  the  smaller  units  and  the  latter  eight  of  the 
larger  units.  The  Metropolitan  station,  of  .mailer  ca- 
pacity than  the  others,  has  eleven  of  the  smaller  units. 

There  does  not  seem  to  be  any  good  reason  for  subdi- 
viding the  total  engine  power  of  a  large  station  into  any 
greater  number  of  units  than  eight,  providing  that  the 
size  of  the  unit  thus  obtained  does  not  lead  to  objectionable 
structural  difficulties  in  either  the  engine  or  the  elecfrical 
generator.  The  Kingsbridge  and  the  Metropolitan  sta- 
tions being  designed  some  time  earlier  than  the  Manhat- 
tan, it  is  probable  that  the  size  of  the  unit  was  determined 
with  reference  to  the  largest  size  of  alternator  which  the 
manufacturers  at  that  time  were  prepared  to  build,  viz., 
3500  kw,  with  one-third  overload  capacity,  and  the 
engines  were  designed  to  suit  this  alternator.  When 
the  Manhattan  station  was  designed  it  was  found  possible 
to  construct  an  alternator  of  5000  kw  normal  and  7500  kw 
ultimate  capacity,  with  a  rotating  part  32  ft.  diameter, 
giving  a  circumferential  speed,  at  75  revolutions,  of  7540 
ft.  per  minute,  and  it  was  not  difficult  to  design  an  engine 
to  drive  such  an  alternator.  A  two-cylinder  engine  of  the 
power  recjuired  would  have  cylinders  62  and  124  ins.  di- 
ameter, the  latter  being  an  objectionable  size  for  many 
reasons,  and  it  was  therefore  decided  to  build  a  duplex 
engine,  with  cylinders  44  and  88  ins.  diameter. 

The  subdivision  of  the  Manhattan  station  into  eight  in- 
stead of  sixteen  units  has  many  advantages.  It  makes 
fewer  units  to  be  taken  care  of,  economizes  floor  space  and 
foundations,  and  simplifies  the  steam  piping.  The  par- 
ticular type  of  engine  chosen,  with  two  horizontal  and  two 
vertical  engines,  has  some  advantages  besides  the  one  of 
giving  eight  impulses  per  revolution,  already  mentioned. 
It  has  a  shaft  of  less  length  even  than  that  of  the  engines 
of  less  than  half  the  power,  adopted  for  the  other  stations, 
and  it  has  only  half  the  number  of  bearings,  cranks  and 
crankpins  that  are  required  for  two  smaller  engines  aggre- 
gating the  same  power.  It  has  the  apparent  disadvantage 
of  larger  crankpins  with  two  connecting  rods  taking  bold 
of  one  pin.  Whether  this  is  a  real  disadvantage  can  be 
learned  only  by  experience. 

There  are  some  peculiarities  in  the  dimensions  of  certain 
details  of  the  several  engines  that  are  worthy  of  notice. 
The  piston  rods  of  the  Manhattan  engines  are  8  ins.  di- 
ameter for  both  cylinders,  those  of  the  other  engines  are 
9  and  10  ins.  for  the  high  and  low  pressure  cylinders  re- 
spectively. The  main  bearings  of  all  the  engines  are  ex- 
actly alike,  viz.,  34  ins.  x  60  ins.  The  weight  on  the  two 
bearings  of  the  Kingsbridge  engines,  due  to  shaft,  cranks, 
fly-wheel  and  alternator,  is  about  507,000  lbs.,  or  about  124 
lbs.  per  sq.  in.  of  projected  area,  while  that  on  the  bearings 
of  the  Manhattan  engines  is  439,000  lbs.,  or  107  lbs.  per 
sq.  in.  of  projected  area,  the  effort  of  the  single  cylinder  of 
the  other  engines.  The  wristpins  of  the  Manhattan  engines 
are  12  ins.  x  12  ins.,  and  those  of  the  other  engines  are  14 
ins.  X  14  ins.  Taking  the  maximum  thrust  due  to  the  full 
steam  pressure  of  150  lbs.  on  the  piston  of  the  high-pres- 
sure cylinder,  minus,  say.  30  lbs.  bacl^  pressure,  gives  a 
pressure  per  sq.  in.  of  projected  area  of  1267  lbs.  on  the 
wristpins  of  the  Manhattan  engines  and  1017  lbs.  on  the 
pins  of  the  other  engines.  The  crankpins  of  the  Manhat- 
tan engines  are  t8  ins.  x  t8  ins.,  giving  9  ins.  x  18  ins.  for 
each  connecting  rod,  and  those  of  the  other  engines  are  14 


ins.  X  14  ins.,  giving  a  maximum  pressure  of  1200  lbs.  per 
sq.  in.  of  projected  area  on  the  crankpins  of  the  Manhattan 
engines  and  1017  "lbs.  on  those  of  the  other  engines.  The 
speed  of  rubbing  on  the  crankpin  bearing  of  the  Manhattan 
engines  is  353  ft.  per  minute,  and  that  of  the  other  engines 
275  ft.  per  minute. 

The  ratio  of  cylinder  volumes  is  4  for  the  Manhattan, 
and  only  3.5  for  the  other  engines.  Even  the  highest  of 
these  ratios  is  very  conservative  in  view  of  recent  experi- 
ments, which  indicate  that  a  much  higher  ratio,  that  is,  a 
much  smaller  high-pressure  cylinder  for  a  given  low-pres- 
sure cylinder,  giving  a  large  terminal  drop  in  the  high- 
pressure  cylinder,  conduces  to  economy  of  steam.  The 
.Manhattan  engines  being  the  latest  design,  they  show 
some  progress  in  the  direction  of  high  ratios,  although  the 
ratio  is  much  lower  than  that  advocated  by  some  engineers, 
viz.,  7  to  I. 

While  there  are  many  admirable  features  in  the  engines 
of  the  Manhattan  station,  it  is  not  to  be  expected  that  they 
will  be  largely  copied  in  the  future  and  become  the  stand- 
ard American  type  of  engine  for  large  plants.  Their 
guaranteed  steam  consumption  of  13  lbs.  per  ihp  per  hour 
is  too  high  to  be  permanently  accepted  in  electric  stations, 
when  American  pumping  engines  have  given  a  figure  be- 
low II  lbs.,  and  when  engines  in  Europe,  with  superheated 
steam,  have  given  below  10  lbs.  The  difference  between 
II  and  13  lbs.  is  sufficient  to  warrant  a  considerable  in- 
crease in  the  first  cost  of  an  engine  in  order  to  secure  it 
when  coal  is  as  high  priced  as  it  is  likely  to  be  in  New  York 
City  when  the  impending  consolidation  of  coal  companies 
is  effected. 

It  may  be  said  that  high  first  cost  of  engine,  with  conse- 
quent high  cost  of  interest  on  investment,  is  not  justified 
when  the  load  is  very  variable,  when  maximum  loads  are 
expected  only  a  few  hours  in  the  day,  and  when  perhaps 
half  of  the  engines  will  be  idle  the  greater  part  of  the  24- 
hour  day;  but  when  half  of  the  engines  are  to  be  run  18 
hours  out  of  the  24  and  one  or  two  engines  during  the 
whole  24  hours,  it  would  appear  desirable  to  design  half  of 
the  engines  for  the  maximum  possible  economy,  and  to 
have  the  other  half  of  cheaper  design  and  lower  economy, 
to  run  during  the  times  of  peak  of  the  load. 

Certain  features  of  the  Manhattan  engines  which  are 
open  to  criticism,  besides  the  comparatively  low  economy, 
are  the  use  of  horizontal  high-pressure  cylinders,  which 
entail  greater  wear  and  the  use  of  more  oil  than  vertical 
cylinders,  besides  increased  labor  of  engine  tenders  due 
to  having  the  valve  mechanism  of  the  high-pressure  cylin- 
ders at  the  floor  level  and  that  of  the  low-pressure  on  an 
elevated  gallery ;  the  use  of  Corliss  valves,  those  of  the 
high-pressure  cylinder  being  unsuited  to  the  use  of  super- 
heated steam  and  those  of  the  low-pressure  cylinders  bemg 
of  enormous  size,  difficult  to  lubricate  properly,  and,  being 
unbalanced,  probably  requiring  considerable  power  to  op- 
erate them ;  and  the  use  of  two  connecting  rods  on  the 
same  overhung  crankpins,  with  consequent  high  pressure 
per  unit  of  area  and  high  speed  of  rubbing  surface.  An- 
other feature  which  may  be  objected  to  is  the  use  of  belts 
to  drive  both  the  main  governor  and  the  governor  of  the 
safety  stop  valve. 

The  important  advantage  of  the  Manhattan  engines  is 
the  giving  of  eight  impulses  of  the  shaft  in  each  revolution, 
due  to  setting  the  cranks  at  135  degs.,  but  this  advantage 
can  be  obtained  also  by  an  engine  with  four  vertical  cylin- 
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ders,  with  four  cranks,  two  of  them  double  and  two  single. 

The  use  of  two  single  cranks  only,  as  in  the  Manhattan 
engines,  has  in  its  favor  simplicity  and  low  first  cost,  but 
otherwise  the  double  cranks  would  seem  to  be  unobjection- 
able. They  are  universally  used  in  marine  practice,  in 
which  the  whole  power  of  the  engine  with  four  cylinders 
in  line  is  transmitted  in  one  direction  to  the  tail  shaft 
through  either  four  double  cranks  or  one  single  and  tliree 
double  cranks.    If  this  can  be  done  on  a  steamship,  with 


52,  89.7,  96.4,  96.4  ins.,  stroke  68.8  ins.,  piston  speed  885 
ft.  per  minute,  revolutions  77  +,  steam  pressure  178  lbs.; 
rated  hp  of  each  engine  15,000.  H.  M.  S.  "King  Alfred," 
now  building — Two  engines,  triple  expansion,  four  cylin- 
ders, diameters  81^,  43^,  71,  81J  ins.,  stroke  48  ins., 
piston  speed  960  ft.,  revolutions  120;  steam  pressure  in 
boilers  300  lbs.,  at  engines  250  lbs. ;  rated  hp  of  each  engine 
15,000. 

These  engines  are  both  rated  at  about  15,000  hp,  that 


CROSS  SECTION  OF  POWER  STATION,  MANHATTAN  RAILWAY  COMPANY 


its  unstable  foundation  for  the  main  bearings,  there  would 
seem  to  be  no  objection  in  an  engine  on  land,  with  solid 
foundations,  to  transmitting  the  power  to  an  alternator  on 
the  middle  of  the  main  shaft  from  the  two  cylinders  at 
each  end,  through  one  overhung  crank  for  the  high-pres- 
sure cylinder  and  a  double  crank  for  the  low-pressure 
cylinder. 

Land  practice  in  large  power  plants  seems  always  to  lag 
behind  marine  practice.  An  example  of  recent  marine 
practice  is  shown  in  the  following  figures,  taken  from  a 
paper  by  James  McKechnie,  entitled  "Review  of  Marine 
Engineering  During  the  Last  Ten  Years"  (Engineering, 
Aug.  23,  1901)  : 

Steamer  "Kaiser  Wilhelm  der  Grosse,"  built  in  1898 — 
Two  engines,  triple  expansion,  four  cylinders,  diameters 


being  presumably  the  power  which  is  expected  to  be  de- 
veloped in  driving  each  ship  at  its  normal  speed,  but  the 
same  engines  for  land  service  with  variable  loads  would 
probably  be  given  two  ratings,  one  for  normal  loads  cor- 
responding approximately  to  the  most  economical  steam 
consumption  per  horse-power,  and  the  other  to  the  maxi- 
mum load.  The  engines  being  of  quite  dififerent  dimen- 
sions and  piston  speeds  and  being  supplied  with  steam  at 
dififerent  pressures,  their  ratings,  both  for  economical  and 
maximum  loads,  would  correspond  to  dififerent  rates  of 
expansion.  Assuming  rates  of  expansion  from  16  to  30, 
back  pressure  3  lbs.  absolute,  with  hyperbolic  expansion, 
and  neglecting  the  effect  of  clearance  and  of  the  diagram 
factor,  the  horse-power  developed  by  these  engines  would 
be  as  follows  for  different  rates  of  expansion : 
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Mean  effective 

pressure  * 

Horse 

■power 

Rate  of 

Steam 

Steam 

Kaiser 

King 

expansion 

180  lbs. 

250  lbs. 

Wilhelm 

Alfred 

30 

33-68 

9,115 

10,146 

28 

24.85 

35-67 

9,675 

10,745 

26 

26.48 

37-95 

10,310 

11,432 

24 

28.34 

40-53 

11,035 

12,210 

22 

30.48 

43-50 

11,868 

13.104 

20 

32.96 

46-95 

12,833 

14.144 

18 

3590 

51-03 

13,978 

15.372 

16 

39-44 

55-95 

15,356 

16,854 

*  Reduced  to  the  low-pressure  cylinders. 


Grosse"  are  but  little  larger  in  size,  and  those  of  the  "King 
Alfred"  considerably  smaller  than  the  Manhattan  engines. 

To  adapt  these  engines  to  electric  traction  service,  prob- 
ably the  best  arrangement  would  be  to  have  the  four  ver- 
tical cylinders  in  line,  each  with  a  double  crankshaft,  the 
crank  of  each  outer  cylinder  being  set  at  135  degs.  to  that 
of  its  adjoining  inner  cylinder  and  the  cranks  of  the  two 
inner  cylinders  at  90  degs.  with  each  other.  This  would 
give  eight  impulses  in  each  revolution,  as  in  the  Manhat- 
tan engines.  Two  alternators  might  be  used,  one  at  each 
end  of  the  shaft,  each  of  half  the  power  of  the  engine  unit, 
or  if  it  is  practicable  to  build  one  alternator  of  sufficient 
capacity  to  utilize  the  total  power  of  the  engine,  it  might 
be  set  between  the  two  inner  cylinders.  In  the  latter  case 
there  need  be  only  two  double  cranks,  single  cranks  with 
overhung  pins  being  ttsed  for  the  outer  bearings,  and  only 
four  main  bearings  would  be  needed,  while  in  the  former 
case  there  would  be  four  double  cranks  and  seven  main 
liearings.  In  either  case  only  half  of  the  total  power  of 
the  engine  would  be  transmitted  through  each  crank  fitted 
on  the  short  shaft  carrying  the  alternator,  while  in  marine 
practice  the  whole  power  of  the  engine  is  transmitted 
through  the  after  crank  to  the  propeller  shaft. 

The  running  conditions  of  such  an  engine  driving  an 
alternator  on  land  would  be  much  less  severe  than  those 
of  a  marine  engine.  The  latter  is  built  on  an  unstable 
foundation,  that  of  the  hull  of  the  vessel,  while  the  engine 
on  land  is  supported  on  a  solid  concrete  foundation.  A 
marine  engine  has  to  run  constantly  for  six  or  eight  days 
and  nights  without  intermission,  and  with  no  opportunity 
for  inspection  and  adjustment  of  the  bearings,  while  in  a 
large  power  plant  on  land  each  engine  may  be  stopped  for 


FRONT  END  AND  SIDE  ELEVATIONS  OF  8000  HP  MANHATTAN  UNIT 


There  seems  to  be  no  good  reason  why  either  of  these 
engines  wottld  not  be  well  adapted  for  a  power  station. 
Either  would  develop  in  the  neighborhood  of  r  1,000  hp  at 
the  most  economical  rate  of  driving  and  16.500  at  maxi- 
mum load,  or  37^  per  cent  more  than  the  Manhattan  duplex 
engines,  while  the  engines  of  the  "Kaiser  Wilhelm  der 


several  hours  each  day.  The  marine  engine  has  to  be  de- 
signed for  economy  of  space  occupied  and  for  minimum 
weight  consistent  with  strength,  giving  small  factors  of 
safety,  while  no  such  considerations  limit  the  design  of  the 
land  engine. 

The  owners  of  an  ocean-going  vessel  say  to  the  engine 
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builders,  "You  must  build  us  an  engine  of  greater  power 
than  was  ever  built  before,  yet  it  must  occupy  the  mini- 
mum of  space  and  be  of  minimum  weight ;  it  must  run  for 
eight  days  and  nights  without  stopping ;  it  must  economize 
fuel  to  the  utmost  degree,  and  it  must  run  with  practically 
no  oil."  The  owners  of  an  electric  power  station  say,  "We 
want  an  engine  which  is  a  copy  of  the  largest  one  you  have 
yet  built  (that  is  an  engine  of  half  the  power  of  the  largest 
marine  engines)  ;  we  want  it  heavy  and  strong,  and  the  first 
consideration  is  that  it  shall  give  the  least  possible  trouble 
to  our  engineers."  Each  purchaser  gets  what  he  asks  for, 
and  the  result  is  rapid  progress  in  marine  practice  and 
great  conservatism  and  slow  progress  in  land  practice. 
The  power  station  gets  an  engine  of  great  size  and  weight 
per  horse-power  developed,  with  slow  rotative  speed,  in- 
volving large  size  and  cost  of  alternators,  large  founda- 
tions, and  large  space  occupied.  It  has  unbalanced  rotating 
slide  valves,  uses  low  steam  pressure  (150  lbs.  when  the 
boilers  can  easily  carry  200)  without  superheating,  and 
only  two  stages  of  expansion  :  and  its  maximum  steam 
economy  is  13  lbs.  per  ihp  per  hour.  An  engine  to  do  the 
same  work  based  on  the  lines  of  the  latest  marine  practice 
would  be  triple  or  quadruple  expansion,  with  steam  of  200 
lbs.  highly  superheated,  balanced  valves  (poppet  valves 
would  be  the  better  form  for  superheated  steam),  not  less 
than  100  r.  p.  m.,  involving  smaller  size  and  weight  of  both 
engine  and  alternator  for  a  given  horse-power,  less  floor 
space,  smaller  foundations,  and  smaller  building,  and  the 
steam  consumption  would  ])e  between  10  and  11  lbs.  per  ihp 
per  hour  when  driven  at  its  most  economical  load.  Such 
an  engine  will  run  with  almost  no  cylinder  oil,  so  that 
surface  condensers  can  be  used  and  the  water  condensed 
from  the  steam  returned  to  the  boilers,  saving  the  great 
cost  of  city  water,  which  is  estimated  to  be  $50,000  or  more 
per  year  in  one  of  the  three  large  plants  here  described. 
Such  engines  are  likely  to  be  adopted  before  long  in  large 


two  cylinders,  both  vertical,  are  placed  side  by  side,  with  a 
single  crank  for  the  high-pressure  cylinder  and  a  double 
crank  for  the  low-pressure.  There  are  two  main  bearings, 
27  ins.  X  42  ins.,  and  the  shaft  is  continued  beyond  the  low- 
pressure  cylinder  to  an  outboard  bearing  30  ins.  x  56  ins. 
The  extended  shaft  carries  a  fly-wheel  weighing  240,000 
lbs.  and  an  armature  ne.\t  lo  the  outboard  bearing  weighing 
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110,000  lbs.  The  shaft  is  hollow  forged,  and  its  diameter 
at  the  hub  of  the  fly-wheel  is  28  ins.,  and  at  the  hub  of  the 
armature  35  ins.   Corliss  valves  are  used  for  both  cylinders. 

It  only  needs  the  addition  of  two  more  cylinders,  one  an 
intermediate  and  the  other  a  low-pressure  cylinder,  with 
one  single  and  one  double  crank,  these  cranks  being  set  at 
an  angle  of  135  degs.  to  the  other  two,  the  removal  of  the 
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power  stations,  and  then  the  engines  of  these  three  large 
plants  will  be  regarded  as  magnificent  examples  of  a  transi- 
tion period  in  power  plant  engineering. 

Already  there  are  signs  of  development  of  the  design  of 
engines  for  large  power  plants  in  the  direction  above  mdi- 
cated.  The  Allis-Chalmers  Company  (successor  to  the 
Edward  P.  Allis  Company)  is  Iniilding  an  engine  rated  at 
4000  hp  for  the  Brooklyn  Rapid  Transit  Company,  of  which 
the  following  are  the  principal  features :  The  engine  is 
a  two-cylinder  ci ini|)( mml,  w  ith  cylinders  42  and  86  ins.  di- 
ameter by  60  ins.  stroke.  Ratio  of  cylinder  volumes,  .\.ig; 
steam  pressure,  175  lbs.;  revolutions  per  minute,  75.  The 


fly-wheel  and  putting  in  its  place  another  armature,  the 
use  of  steam  at  200  lbs.  and  a  speed  of  90  r.  p.  m.,  to  convert 
this  4000-hp  engine  into  a  io,ooo-hp  triple-expansion  en- 
gine, giving  the  shaft  eight  impulses  per  revolution.  With 
balanced  poppet  valves  and  superheated  steam  it  will  run 
with  an  economy  far  superior  to  that  of  the  4000-hp  engine, 
and  it  will  cost  much  less  per  horse-power,  both  for  engine 
and  alternator,  as  well  as  for  foundations  and  for  space 
occupied.  If  the  present  dimensions  of  high  and  low-pres- 
sure cylinders  are  retained  and  the  intermediate  cylinder  is 
made  71.4  ins.  diaineter,  the  ratio  of  volumes  of  the  high 
to  the  two  low-pressure  cylinders  will  be  as  i  to  8.38,  and 
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the  ratios  of  high  to  intermediate  and  of  intermediate  to  low 
will  be  as  i  to  2.895. 

The  change  from  Corliss  to  poppet  valves,  with  the  use 
of  superheated  steam,  has  already  been  adopted  in  the 
high-pressure  cylinders  of  the  most  recent  designs  of  both 
the  Westinghouse  Machine  Company  and  the  AUis-Chal- 
mers  Company,  so  that  all  the  elements  needed  for  the  pro- 
duction of  the  proposed  io,ooo-hp  engine  are  found  in  ex- 
isting designs.  The  eight  engines  recently  ordered  of  the 
AUis-Chalmers  Company  for  the  Rapid  Transit  Subway  in 
New  York  City  have  poppet  valves  in  the  high-pressure 
cylinders  and  Corliss  valves  in  the  low.  The  style  of  engine 
is  the  same  as  that  used  in  the  Manhattan  station,  each 
engine  consisting  of  two  component  engines  operating  on 
one  shaft,  with  a  5000-kw  alternator  in  the  center,  each 
component  having  a  horizontal  high-pressure  and  a  vertical 
low-pressure  cylinder.  The  dimensions  of  the  cylinders 
are  42  and  86  ins.  x  60  ins. ;  revolutions  per  minute,  75  ; 
steam  pressure,  175  to  200  lbs.  It  is  expected  that  the  pop- 
pet valves  will  operate  without  excessive  use  of  oil  with 


(»n  this  theory,  and  have  adopted  jet  condensers  instead  of 
surface  condensers.  Objection  is  made  to  surface  con- 
densers not  only  on  account  of  the  difficulty  of  removing 
uil  from  the  water  of  condensation,  but  because  a  surface 
condenser  is  a  troublesome  thing  in  itself,  being  liable  to 
leaky  tube  ends  and  to  general  corrosion. 

In  the  Manhattan  and  Kingsbridge  stations,  however, 
provision  has  been  made  for  the  substitution  of  the  jet 
condensers  by  surface  condensers  at  some  future  date, 
whenever  a  satisfactory  method  of  removing  the  oil  from 
the  water  of  condensation  can  be  found. 

The  necessity  of  the  removal  of  oil  from  boiler  feed 
water  is  apparent  when  it  is  known  that  it  is  apt  to  form 
a  coating  on  the  tubes  of  the  boiler,  which  acts  as  a  non- 
conductor of  heat  and  causes  the  burning  out  of  the  tubes. 
The  possibility  of  its  removal  without  going  to  the  great 
expense  of  chemical  treatment  and  removal  by  filtration 
of  the  gelatinous  mass  formed  by  such  treatment  is  one 
upon  which  there  is  great  difference  of  opinion  among  en- 
gineers.   Several  kinds  of  apparatus  for  separating  oil 
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steam  superheated  to  500  or  550  degs.  F.  The  rated  horse- 
power of  each  pair  of  engines  at  their  best  efficiency  is 
7500,  and  at  maximum  output  1 1 ,000. 

CONDENSERS 

Each  of  the  three  stations  under  consideration  has  a 
different  arrangement  of  condensing  apparatus.  The 
Metropolitan  station  has  a  surface  condenser  for  each 
engine,  the  Manhattan  a  jet  condenser  for  each  engine,  and 
the  Kingsbridge  a  large  jet  condenser  for  each  four  engines. 
The  locations  of  these  condensers  are  shown  in  the  draw- 
ings. 

Although  the  Metropolitan  station  has  surface  con- 
densers, no  provision  has  been  made  for  returning  the  water 
of  condensation  to  the  l)oilers,  it  being  considered  cheaper 
to  buy  fresh  water  for  tiie  boilers  from  the  city  supply  than 
to  go  to  the  expense  of  installing  oil  separators  and  filters, 
which  are  necessary  to  take  the  oil  out  of  the  water  of  con- 
densation and  make  it  fit  to  be  used  in  the  boilers,  and  to 
pay  for  the  labor  required  to  keep  them  in  order.  If  it  is 
a  fact  that  it  costs  less  to  buy  fresh  water  than  to  purify 
the  water  from  the  condensers  from  the  oil  it  contains, 
there  would  seem  to  be  no  good  reason  for  using  surface 
condensers.  The  designers  of  the  other  stations  have  gone 


from  the  steam  before  it  reaches  the  condenser  are  in  the 
market,  and  also  filters  for  removing  oil  from  the  water 
after  passing  the  condenser,  and  they  are  reported  by  those 
using  them  to  be  giving  good  satisfaction.  The  makers  of 
one  of  these  filters,  the  Rankine,  give  a  list  of  about  seventy- 
five  plants  where  it  is  used  with  land  boilers,  including 
the  Chicago  Edison  Company,  4000  hp,  and  the  City  of 
London  Electric  Light  Company,  8000  hp.  They  are  chiefly 
used,  however,  in  England  and  other  foreign  countries, 
and  American  engineers  have  been  very  slow  in  adopting 
them. 

The  eleven  surface  condensers  at  the  Metropolitan  sta- 
tion are  rated  at  about  5000  hp  each,  and  have  8000  sq.  ft. 
of  condensing  surface,  or  1.6  sq.  ft  per  rated  hp.  Each 
contains  2600  seamless  drawn  tubes  of  Muntz  metal  (60 
copper,  40  zinc)  i  in.  outside  diameter  and  12  ft.  long. 
The  water  passes  through  the  tubes,  entering  at  the  bottom, 
and  baffle-plates  cause  it  to  pass  three  times  through  the 
length  of  the  condenser.   Steam  enters  at  the  top. 

The  condensing  apparatus  at  the  Kingsbridge  station  is 
somewhat  novel  in  design  and  arrangement.  The  follow- 
ing description  was  given  in  the  Street  Railway  Journal 
of  Jan.  6,  1900 : 

The  condensing  plant  is  a  central  elevated  jet  plant,  so 
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arranged  as  to  admit  of  the  substitution  of  surface  con- 
densation at  such  time  as  it  may  be  desired  to  reclaim  the 
feed-water,  which  in  this  plant  will  be  worth  upward  of 
one  hundred  thousand  dollars  per  year.  The  large  exhaust 
trunks,  some  54  ins.  in  diameter,  lead  from  the  four  sec- 
tions, each  serving  four  engines.  Provision  is  made  for 
free  exhaust  through  a  smaller  auxiliary  trunk,  for  each 
pair  of  sections,  carried  through  the  roof  independently. 
The  main  trunks  lead  to  their  respective  elevated  jet  con- 
densers of  the  Worthington  type,  and  are  so  connected  as 
to  enable  any  three  to  carry  the  full  load,  while  one  is  cut 
out  for  cleaning  or  repair,  or  any  one  may  be  cut  out  singly, 
to  prevent  abnormal  leakage  on  any  trunk  from  affecting 
the  vacuum  on  the  others.  The  condensers  are  operated 
on  the  dry-air  system,  the  injection  water  being  handled 
by  four  large  centrifugal  pumps,  operated  by  Westing- 
house  compound  engines,  which  serve  the  condenser  heads 
at  an  elevation  of  about  48  ft.  The  water  passes  through 
elevated  air  coolers,  where  it  surrounds  brass  pipes,  in 
which  the  air  is  cooled  until  its  volume  is  reduced  by  about 
one-half;  it  is  then  exhausted  and  the  vacuum  maintained 
by  close  clearance  air  pumps  of  the  fly-wheel  type,  with 
positively  actuated  valves." 

There  is,  no  doubt,  some  saving  in  first  cost  in  having 
the  sixteen  engines  served  by  only  four  condensers,  located 
centrally,  but  it  may  be  questioned  whether  it  is  desirable 
to  have  the  exhaust  trunks,  which  are  under  the  external 
atmospheric  pressure  outside  with  vacuum  inside,  as  large 
as  54  ins.  diameter  and  of  as  great  length  as  the  central 
plant  requires.  It  also  seems  somewhat  hazardous  to  lo- 
cate the  condensers  so  close  together,  sinc€  an  accident 
such  as  the  bursting  of  a  steam  pipe  or  the  falling  of  a 
weight  from  the  traveling  crane,  which  might  damage  one 
condenser,  might  cause  a  shock  which  would  put  them  all 
out  of  service  at  once.  An  arrangement  with  one  condenser 
to  each  engine  or  pair  of  engines  in  close  proximity,  with 
cross-over  pipes  leading  from  one  exhaust  main  to  another, 
to  permit  the  diversion  of  the  exhaust  steam  from  any 
condenser  that  might  be  out  of  service  to  the  other  con- 
densers, would  appear  to  be  preferable  to  the  central  con- 
densing plant. 

In  the  Manhattan  station  there  is  one  independent  jet 
condenser  for  each  engine,  so  arranged  that  each  can  be 
modified  into  a  surface  condenser  whenever  in  the  future 
it  may  be  found  practicable  to  extract  the  cylinder  oil  from 
the  water  of  condensation.  Vertical  triplex  air  pumps  are 
used,  driven  by  electric  motors  at  a  speed  of  about  30  r.  p. 
m.  It  is  expected  that  10  to  15  revolutions  will  be  sufficient 
with  surface  condensers.  When  these  are  used  a  centrifu- 
gal circulating  pump  can  be  attached  to  the  free  end  of  the 
motor-driven  pump  shaft. 

In  the  Manhattan  station  the  intake  and  outlet  tunnels 
for  the  condensing  water  are  built  in  the  concrete  founda- 
tion under  the  basement  of  the  engine  room.  The  intake 
tunnel  is  8|  ft.  wide  from  the  rear  end  of  the  building  to 
the  front,  where  it  increases  to  14  ft.  wide  from  the  building 
to  the  river,  where  there  is  a  screen  pit  with  two  screens 
sliding  in  guides  so  that  they  may  be  removed  for 
cleaning.  The  outlet  tunnel  is  5  ft.  wide.  It  is  parallel 
to  the  intake  tunnel  under  the  building,  but  the  two  tun- 
nels diverge  outside,  so  that  they  are  85  Ft.  apart  at  the 
river,  so  that  the  outflowing  warm  water  may  not  have 
any  chance  of  mixing  with  the  cold  intake  water.  Similar 


arrangements  of  the  tunnels  are  made  at  both  of  the  other 
stations. 

BOILERS 

All  three  of  the  stations  have  adopted  the  same  type  of 
boiler,  and  all  the  boilers  have  been  furnished  by  the  same 
manufacturers,  the  Babcock  &  Wilcox  Company,  although 
boilers  of  the  same  type  and  identical  in  nearly  every  de- 
tail are  built  by  other  makers.  No  fault  can  be  found  with 
the  selection  of  this  type  of  boiler.  It  represents  the  most 
advanced  practice  in  boiler  design  and  construction  all 
over  the  world.  The  general  features  of  the  type  are  a 
nest  of  4-in.  water-tubes  18  ft.  long,  inclined  about  15  degs. 
from  the  horizontal,  two  or  three  horizontal  water  drums 
36  or  42  ins.  in  diameter,  and  staggered  headers  connecting 
the  tubes  to  the  drums.  The  structural  details  of  the 
boiler  built  by  the  Babcock  &  Wilcox  Company  which  dis- 
tinguish it  from  boilers  of  the  same  type  built  by  other 
makers  are  the  forged-steel  headers  and  the  forged-steel 
connections  between  the  headers  and  the  drums.  The 
boiler  of  standard  dimensions  is  guaranteed  for  200  lbs. 
working-  pressure. 

The  size  and  arrangement  of  the  tubes  in  these  boilers  is 
not  the  same  in  all  the  stations.  The  boilers  for  the  Metro- 
politan station  were  originally  designed  to  have  fourteen 
sections,  each  of  nine  tubes  high,  18  ft.  long,  with  two  42- 
in.  drums,  with  2650  sq.  ft.  of  heating  surface,  rated  at  265 
boiler  hp,  a  horse-power  being  defined  as  equivalent  to  an 
evaporation  of  34^-  lbs.  of  water  from  and  at  212  degs.  per 
hour.  Most  of  the  station  was  equipped  with  boilers  of 
this  size,  but  before  the  last  lot  of  boilers  were  ordered  for 
the  third  floor  of  the  station  it  was  concluded  to  pile  more 
heating  surface  on  the  same  floor  area  and  the  same  grate 
surface,  and  the  sections  were  made  twelve  tubes  high  in- 
stead of  nine,  giving  the  boiler  about  3500  sq.  ft.  of  heating 
surface,  and  making  its  rating  350  hp. 

The  boilers  of  the  Manhattan  and  Kingsbridge  stations 
are  exactly  alike.  They  are  twenty-one  sections  wide,  in- 
stead of  fourteen  as  in  the  Metropolitan  station,  and  have 
three  42-in.  drums.  Each  contains  about  5200  sq.  ft  of 
heating  surface  and  is  rated  520  hp. 

The  grate  surfaces,  as  ordinarily  measured  being  the 
width  between  the  walls  by  7  ft.  long,  are  59^^  sq.  ft.  in 
the  Metropolitan  boilers  and  88  sq.  ft.  in  the  Manhattan 
and  Kingsbridge  boilers.  The  ratio  of  heating  to  grate 
surface  in  the  latter  is  59.1  to  i  ;  in  the  boilers  on  the  third 
floor  of  the  Metropolitan  station  58.8  to  i.  and  in  those  on 
the  first  and  second  floors  44.5  to  i. 

Roney  mechanical  stokers,  however,  are  used  instead  of 
plain  grates  in  all  the  stations,  and  the  areas  measured  on 
the  slope  of  the  stoker  grates  are:  Metropolitan,  first  and 
second  floors,  52  sq.  ft ;  third  floor,  57  sq.  ft ;  Manhattan 
and  King.sbridge  stations,  115  sq.  ft ;  and  the  corresponding 
ratios  of  heating  to  grate  surface  are  respectively  51.0, 
61.4  and  45.2  to  t.  The  corresponding  amounts  of  stoker 
grate  surface  per  rated  horse-power  are  respectively  0.196, 
0  [63  and  0.221. 

The  boilers  are  all  rated  on  the  basis  of  10  sq.  ft.  of  heat- 
mg  surface  per  horse-power,  but  it  is  evident  that  the 
pov.  er  they  are  capable  of  developing  will  depend  more  on 
the  area  of  grate,  on  the  kind  of  coal,  and  on  the  force  of 
the  draft  than  upon  the  heating  surface. 

Let  us  make  a  calculation  to  determine  how  fast  the  coal 
must  be  burned  under  these  boilers  in  order  to  develop 
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ihcir  rated  horse-power,  assuming  two  kinds  of  coal  of  dif- 
ferent heating  values,  and  also  to  determine  the  horse- 
power that  may  be  developed  in  emergencies,  assuming  an 
emergency  rate  of  combustion.   The  results  are  as  foUuws  : 

Semi-  Anthracite 
Kind  of  Coal  Bituminous    Clean  Buckwheat 

Heating  \alue  per  lb.  combustible, 

B.  T.  U   15.700  15-000 

Per  cent  of  ash  and  moisture   lo  16 

Heating  value  per  lb.  coal,  B.  T.  U.      14.130  1^,600 
B.  T.  U.  utilized  by  boiler,  assum- 
ing efficiency  =  65%,  B,  T.  U.       9,185  8,190 
Equivalent  evaporation  from  and 

at  212  degs.  per  lb.  coal,  lbs.  .  .         9.51  8.48 
Lbs.  coal  per  hp  (i  hp  =  34.5  lbs. 

from  and  at  212%),  lbs   3.61  '  4-07 

Rate  of  combustion,  lbs.  per  sq.  ft. 
of  grate,  required  to  develop 
rated  hp — 

1.  If  grate  surfaces  0.196  X  hp,  lbs.         18.4  20.8 

2.  "  •■     =  0.163  X  hp,  lbs.        22.1  25.0 

3.  ••  "     =  0.221  X  hp,  lbs.         16.3  18.4 
Per  cent  above  rated  power  that 

boilers  will  develop  in  emer- 
gencies, with  forced  blast,  if  30 

lbs.  of  coal  is  burned  per  si:|.  '  '  '  • 

ft.  of  grate  per  hour,  assum-       •  . 
ing  efficiency  reduced  to  60% — 

1.  If  grate  surface  =  0.196  X  hp,  %.        50.5  .  33-i 

2.  "  "     =  0.163  X  hp,  %.        25.3  10.8 

3.  "  "     =  0.221  X  hp,  %.        69.9  50.5 

The  efficiencies  assumed  in  the  above  calculations,  65 
and  60  per  cent,  may  seem  rather  low  in  view  of  the  tact 
that  from  70  to  75  per  cent  is  frequently  obtained  in  boiler 
tests,  but  they  are  aliout  as  high  as  can  be  expected  in 
everyday  running.  The  boilers  on  the  third  floor  of  the 
Metropolitan  station,  however,  will  probably  give  higher 
efficiencies  than  the  other  boilers  at  rapid  rates  of  com- 
bustion, on  account  of  their  higher  ratio  of  heating  to  grate 
surface. 

The  proportions  of  the  boilers  of  the  Manhattan  and 
Kingsbridge  stations  appear  to  be  better  than  those  of  the 
Metropolitan  station,  for  they  allow  of  the  boilers  being 
driven  to  tlieir  rated  capacity  with  a  rate  of  combustion  of 
only  16  to  18  lbs.  of  coal  per  sq.  ft.  of  grate  per  hour.  This 
moderate  rate  of  tombustion,  requiring  only  moderate 
draft,  is  conducive  to  ease  of  running  and  long  life  of 
stokers,  and  to  less  danger  of  having  air  holes  through  the 
bed  of  coal  than  exists  with  rapid  driving.    It  also  gives 
much  greater  available  capacity  for  overloads,  70  per  cent 
above  rating  with  semi-bituminous  coal  and  50  per  cent 
with  anthracite.    Making  the  sections  twelve  tubes  high 
instead  of  nine  on  the  third  floor  of  the  Metropolitan  sta- 
tion increases  the  efficiency  of  the  boilers  for  overloads, 
but  does  not  greatly  increase  their  capacity,  since  the  grate 
surface  is  increased  but  little.    Making  the  boiler  twenty- 
one  sections  wide  instead  of  fourteen  increases  the  grate 
and  heating  surfaces  in  the  same  proportion.    A  boiler 
twenty-one  sections  wide  is  also  more  economical  of  ground 
space  and  of  setting  than  one  fourteen  sections  wide.  The 
former  utilizes  in  width  of  grate  surface  about  75  per  cent 
of  the  whole  width  of  a  battery,  including  the  width  of  the 
passage  between  adjoining  batteries,  and  the  latter  only 
about  64  per  cent.    A  boiler  with  sections  nine  tubes  high 
IS  better  than  one  twelve  tubes  high  in  that  it  can  be  run 
at  its  rated  capacity  with  less  draft  pressure,  giving  greater 
ease  in  firing  and  longer  life  of  the  stokers,  besides  giving 


much  greater  capacity  for  overloads,  but  it  costs  more  for 
a  given  rated  horse-power,  for  boiler,  setting  and  ground 
space. 

The  number  and  arrangement  of  the  boilers  in  the  three 
stations  is  as  follows :  In  the  Metropolitan  station  there 
are  three  floors,  with  twenty-nine  boilers  on  each  floor. 
The  boilers  are  in  two  rows,  with  fronts  facing  each  other, 
seven  batteries  of  two  boilers  each  being  in  one  row  and 
seven  batteries  and  a  single  boiler  in  the  other.  In  the 
Manhattan  station  there  arc  two  floors,  with  thirty-two 
l)oilers  in  each,  in  two  rows,  and  eight  batteries  of  two 
boilers  each  in  each  row.  In  the  Kingsbridge  there  are  also 
two  floors,  thirty  boilers  on  each  floor,  in  two  rows,  e'ght 
batteries  in  one  row  and  six  batteries  and  two  single  boilers 
in  the  other.  The  arrangement  in  the  several  stations  is 
clearly  shown  in  the  ground  plans. 

The  question  of  putting  boilers  on  two,  three  or  more 
floors  in  a  building  is  usually  one  of  balancing  the  cost  of 
ground  against  the  cost  of  foundations  and  buildings,  and 
the  solution  of  the  question  will  differ  in  dift'erent  locations. 
In  the  Metropolitan  station  the  arrangement  of  the  boilers 
on  three  floors  was  probably  adopted  l)ecause  on  the  lim- 
ited ground  area  available  there  was  not  room  to  locate  the 
desired  number  of  boilers  on  two  floors. 

The  total  boiler  power  of  the  stations  is  as  follows : 

Tot.il  H.  v.  Horse  Pow  er  a 

No.  of       Raied      at  10  sq.  ft.  Grate  at4;4H.P. 

Boilers    H. P.  each    h  eaiing  Siir-  Surface  per  sq.  ft.  of 

face  per  H.P.  (Stoker)  Grate 

Metropolitan    87  (av.)  290       25,230       4,669  21,143 

Manhattan    64  520       33,280       7,360  33.120 

Kingsbridge    60  520       31,200       6,900  31.050 

Taking  the  maximum  output  of  the  engines  at  the  Metro- 
politan station  at  66,000  hp  and  at  the  other  stations  at 
100,000  hp,  we  obtain  the  following  figures  for  heating 
surface  and  grate  surface  per  horse-power  (maximum) 
of  engines  : 

Heating  Siitfai_e  Grate  Surface  Engine  H.  P. (Ma.\) 
per  Engine  H.P.    per  Engine  H.P.       pei  sq.  ft.  Cerate 

Metropolitan   3.82  .0707  14.14 

Manhattan    3.32  .0736  13.59 

Kingsbridge    3.12  0690  14.49 

The  boilers  at  the  Metropolitan  station  have  the  most 
liberal  allowance  of  heating  surface,  and  should  therefore 
give  higher  efficiency  at  a  rate  of  driving  corresponding  to 
the  maximum  engine  load  than  the  boilers  at  the  other  sta- 
tions ;  but  the  Manhattan  boilers,  having  a  more  liberal  al- 
lowance of  grate,  should  be  capable  of  being  driven  at 
liigher  rates  during  the  peak  of  the  load  or  in  emergencies. 
The  boilers  at  the  Kingsbridge  station  have  both  less  heat- 
ing surface  and  less  grate  surface  per  horse-power  of  maxi- 
mum rating  of  engines  than  those  at  the  other  stations. 
For  emergencies,  therefore,  they  will  require  a  stronger 
draft,  and  maj^  be  expected  to  show  lower  economy. 

STOKERS 

Roney  mechanical  stokers  are  used  in  all  the  stations. 
They  receive  their  coal  through  vertical  ca.st-iron  pipes 
from  the  coal  bins  overhead.  It  is  estimated  that  a  boiler- 
room  force  of  ninety  men  will  be  required  in  the  Manhattan 
station,  and  that  270  men  would  be  required  if  hand  firing 
were  to  be  adopted. 

CHIMNEYS,  FORCED  DRAFT  AND  ECONOMIZERS 

The  size  and  arrangement  of  the  chimnevs  and  econo- 
mizers and  forced-draft  apparatus  differ  considerably  at 
the  three  stations.  At  the  "Metropolitan  station  there  are 
no  economizers  nor  blowers  for  forced  draft,  and  the  whole 
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draft  of  the  station  is  furnished  by  a  single  chimney  353 
ft.  high  and  22  ft.  internal  diameter.  At  the  Manhattan 
station  there  are  four  chimneys,  each  278  ft.  high  and  17 
ft.  inside  diameter,  with  sixteen  economizers,  and  forced 
draft  is  used  as  an  auxiliary,  the  blast  being  delivered  un- 
der the  ashpits  of  the  boilers.  At  the  Kingsliridge  station 
there  are  four  chimneys,  each  200  ft.  high  and  12  ft.  inside 
diameter,  with  sixteen  economizers,  and  forced  draft  on 
the  induced  system,  exhausting  fans  being  used  between 
the  economizers  and  the  chimneys.  In  the  Manhattan  sta- 
tion the  chimneys  are  large  enough  to  give  all  the  draft  that 
is  required  in  ordinary  running  conditions,  and  the  forced 
draft  is  only  a  provision  for  emergencies,  such  as  very 
heavy  overloads,  poor  coal,  or  one  chimney  being  out  of 
service  for  repairs.  In  the  Kingsbridge  station  the  chim- 
neys are  of  insufficient  size  for  driving  even  the  normal 
load,  and  forced  draft  is  to  be  used  as  an  auxiliary. 

A  well-built  chimney  ought  to  last  a  hundred  years 
without  repairs,  but  there  is  always  the  possibility  of  an 
accident,  such  as  damage  by  lightning,  or  the  falling  of 
the  interior  lining,  wdiich  happened  a  few  years  ago  in  the 
Houston  Street  cable  railway  station,  and  it  therefore  does 
not  seem  wise  to  make  the  running  of  a  central  power  plant 
of  66,000  hp  depend  on  a  single  chimney,  as  in  the  Metro- 
politan station.  The  use  of  four  chimneys,  as  in  the  other 
stations,  is  undoubtedly  a  better  plan.  It  gives  shorter, 
smaller  and  more  direct  ilues  than  a  single  chimney. 

The  chimneys  may  be  compared  by  the  use  of  the 
writer's  formula  for  chimneys,  viz.:  Hp  =  3.33  (A  — 
0.6  VA)  VH,  where  A  —  area  in  square  feet,  H  =  height 
in  feet,  and  Hp  the  horse-power  taken  as  equivalent  to  the 
burning  of  5  lbs.  of  coal  per  hour.  We  thus  obtain  the 
following : 

H.P.  of     Approx.  Coal  Burning 
Hollers  at        Capacity  per  hour 
Heisht     Area        Rated       414  H.P.     of  Chim-      of  Grate 
ft.       s.|.  ft.     H.P.  of       per  si|,  ft.  ney        =  area  x  20 

Chimney        Grate        =  H.P  x  .5 

Metropolitan  (i).  353  380.13  22,562  21,143  111,810  93„38o 
Manhattan  (4) ..  .  278  907.92  47,060  33,120  253.300  147,200 
Kingsbridge  (4).    200    452.40    19,304    31,050     96,520  138,000 

From  these  figures  it  appears  that  the  single  chimney 
of  the  jNIetropolitan  station  is  ample  in  size  to  develop 
more  than  the  rated  power  of  all  the  boilers,  and  probably 
from  10  per  cent  to  20  per  cent  in  excess  of  the  rated 
power;  that  the  four  chimneys  of  the  Manhattan  station 
have  a  capacity  of  40  per  cent  or  50  per  cent  in  excess  of 
the  boiler  capacity,  thus  making  forced  draft  unnecessary 
except  in  extreme  emergencies,  and  that  the  four  chim- 
neys at  the  Kingsbridge  station  are  not  nearly  large 
enough  to  develop  the  rated  power  of  the  boilers  without 
the  assistance  of  mechanical  draft. 

It  is  probable  that  the  selection  of  the  comparatively 
small  and  light  chimneys  for  the  Kingsbridge  station  (only 
the  lower  half  of  these  chimneys  is  built  of  brick,  the  upper 
half  being  steel)  was  largely  due  to  the  difficulty  of  secur- 
ing a  good  foundation  for  tall  and  heavy  brick  chimneys. 
The  whole  of  the  Kingsbridge  station  is  built  on  piles, 
while  the  other  two  stations  are  on  solid  rock.  Except 
for  this  reason  it  would  seem  better  to  have  large  brick 
chimneys,  as  in  the  Manhattan  station,  and  not  to  have  to 
rely  on  forced  draft. 

The  chimneys  of  the  Manhattan  statinn  deserve  especial 
notice.  They  are  built  of  radi.-il  or  sfgmental  l)rick,  l)y  the 
Alphons  Custodis  Chimney  Construction  Company.  The 
base  is  octagonal,  26  ft,  6  ins,  between  the  parallel  walls. 


73  ft.  high,  5  ft.  thick,  of  hard  burned  brick,  lined  with  in- 
dependent hollow  firebrick  walls,  supported  in  sections  10 
It.  high  on  corbeled  shelves,  to  allow  of  expansion.  The 
shaft  is  of  the  Custodis  shape,  of  brick,  4  ins.  high,  6  ins, 
wide,  and  from  6  ins.  to  12  ins.  long;  it  is  32  ins,  thick  at 
the  bottom  and  8-|  ins.  at  the  top.  The  foundations  are  33 
ft.  square,  of  concrete,  with  a  grillage  of  old  90-lb.  rails 
laid  2  ft.  centers,  which  is  used  on  account  of  the  seamy 
nature  of  ihe  bedrock.  The  four  chimneys  contain  30,000 
cu.  ft.  of  concrete  and  204,000  cu.  ft.  of  brickwork.  They 
were  begun  on  July  1  i  and  completed  Dec.  16,  1900. 

ECONOMIZERS 

No  economizers  are  used  in  the  Metropolitan  station. 
Each  of  the  other  stations  is  provided  with  sixteen  Green 
economizers,  having  a  total  of  8192  tubes  in  the  Manhattan 
station  and  9600  tubes  in  the  Kingsbridge  station.  In  the 
Kingsbridge  station  the  total  external  fire  surface  is  115,- 
200  sq,  ft.,  or  0.37  sc|.  ft.  to  each  square  foot  of  boiler-heat- 
ing surface.  It  is  noticeable  that  the  Kingsbridge  station 
has  larger  economizers  than  the  Manhattan,  but  fewer 
boilers  (sixty)  as  compared  with  sixty-four  in  the  latter 
station.  In  the  Manhattan  station  the  use  of  economizers 
is  more  essential  than  in  the  other  stations,  for  the  reason 
tliat  the  auxiliary  macliinery  is  motor  driven,  instead  of 
steam  driven,  and  therefore  there  is  no  exhaust  steam 
available  for  heating  the  feed-water,  and  there  are  no  pri- 
mary heaters  between  the  main  engines  and  the  condens- 
ers. 

FEED-WATER   SUPPLY  FEED-WATER  HEATING 

111  all  the  stations  the  feed-water  is  taken  from  the  city 
mains.  In  the  Manhattan  station  a  centrifugal  pump  is 
installed  to  take  salt  water  from  the  intake  tunnel  to  the 
condensers  in  case  the  city  supply  should  at  any  time  be 
shut  ofi^.  There  are  also  four  large  storage  tanks  of  4000 
gals,  capacity  each,  and  eight  large  surge  tanks  in  the  base- 
ment, corresponding  to  the  eight  power  units,  which  re- 
ceive the  feed-water  from  the  city  mains  and  give  it  some 
preliminary  heating  by  mixing  with  it  the  water  of  conden- 
sation from  the  main  steam  pipes,  the  reheaters  of  the  en- 
gine receivers  and  the  water  used  in  the  water  jackets  of 
the  main  engine  bearings.  This  heating  prevents  the  cold 
feed-water  from  sweating  the  pipes  at  the  entering  end  of 
the  economizers.  The  storage  tanks  and  surge  tanks  will 
hold  enough  water  to  run  the  station  four  hours. 

In  the  Metropolitan  and  Kingsbridge  stations  there  are 
no  surge  tanks,  and  the  water  is  warmed  by  primary 
heaters  located  between  the  engines  and  the  condensers. 
In  the  Metropolitan  station  the  water  goes  from  these 
heaters  to  the  boilers.  In  the  Kingsbridge  station  it 
passes  first  to  primary  heaters,  then  to  the  auxiliary  heaters, 
which  completelv  utilize  the  heat  of  the  exhaust  steam  from 
the  auxiliarv  iiiachiiierv,  and  then  into  the  economizers.  In 
the  Metropolitan  station  the  exhaust  from  the  air  pumps, 
driven  by  single-cylinder  engines,  is  taken  into  the  receivers 
of  the  main  engines,  and  is  thus  used  over  again  in  the 
low-pressure  cylinders  of  the  main  engines. 

ELECTRICALLY-DRIVEN  AUXILIARIES 

As  has  been  stated,  the  auxiliary  machinery,  such  as 
air  pumps,  boiler-feed  pumps,  l)lowers,  exciters,  etc.,  in 
the  Manhattan  station  is  driven  by  electric  motors,  while 
in  the  other  two  stations  it  is  steam-driven.  The  advan- 
tages of  electrically-driven  auxiliary  machinery  are  stated 
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to  be  cleanliness,  absence  of  heat  and  leakage  from  pipes, 
less  labor  in  operation,  less  cost  of  repairs  and  greater 
economy  in  consumption  of  power.  It  is  questionable 
whether  the  statement  as  to  power  is  accurate.  If  the  heat 
of  the  exhaust  steam  from  steam-driven  auxiliaries  can 
be  utilized  in  heating  the  feed-water  from  the  temperature 
in  the  surge  tank  to,  say  200  degs.,  the  net  cost  of  power 
for  running  the  auxiliaries  should  be  smaller  than  that  of 
driving  them  electrically. 

COAL  BINS  COAL  AND  ASH  CONVEYORS 

At  all  the  stations  coal  is  received  in  barges  and  is  ele- 
vated to  a  pocket  in  a  tower  on  the  dock,  whence  it  is  run 
through  a  crusher.  It  is  then  conveyed  by  a  continuous 
chain  of  traveling  overlapping  buckets,  on  the  McCaslin 
system,  to  coal  bins  in  the  top  of  the  boiler  house.  In  the 
Metropolitan  station  the  bins  have  a  storage  capacity  of 
9000  tons;  in  the  Manhattan  station,  15,000  tons,  and  in 
the  Kingsbridge  station,  12,000  tons.  The  bins  are  of 
massive  construction,  with  bottoms  of  sheet  steel  lined 
with  concrete  to  prevent  corrosion.  They  may  be  flooded 
with  water  in  case  the  coal  should  take  fire. 

The  ashes  fall  from  the  ashpit  of  each  boiler  through 
vertical  pipes  to  the  basement  of  the  boiler  house,  where 
thev  are  received  in  cars,  run  out  to  the  tower  on  the  dock 
and  stored  in  a  pocket  until  they  are  dumped  into  a  barge 
for  removal.  At  the  Manhattan  station  the  ash  bin  has.  a 
capacity  of  1200  cu.  yds.  In  addition  to  the  coal  convey- 
ors at  the  Manhattan  station,  there  is  a  large  freight  ele- 
vator, capable  of  lifting  a  horse  and  cart  to  the  boiler-floor 
levels,  to  be  used  in  case  of  the  failure  of  the  regular  coal 
supply. 

LIVE-STEAM  PIPING 

The  steam  piping  of  a  large  power  plant  is  one  of  the 
most  troublesome  elements  to  design  properly  so  as  to 
avoid  the  dangers  due  to  expansion  and  contraction  and 
to  water  pocketing.  In  all  of  these  stations  the  piping  has 
been  designed  with  great  care  to  avoid  these  dangers,  and 
also  to  make  provision  against  stoppage  of  more  than  one 
of  the  engines  in  case  of  an  accident  to  any  portion  of  the 
piping.  The  connections  from  the  boilers  to  the  engines 
are  made  as  direct  as  possible;  the  pipes  are  all  of  moderate 
diameters;  bends  are  of  long  radius,  and  there  are  no  ex- 
pansion joints.  The  flanges  of  all  pipes  over  6  ins.  in  di- 
ameter are  of  wrought  iron  or  steel.  The  system  of  piping 
in  the  Kingsbridge  station,  shown  in  the  drawings,  is  well 
worthy  of  study.   It  is  as  follows : 

The  piping  is  run  on  the  system  of  equalizing  mains, 
connected  on  the  one  hand  to  the  boilers  through  feeders, 
and  on  the  other  to  the  engines  through  separating  re- 
ceivers, so  as  to  permit  the  entire  system  to  be  com- 
posed of  piping  of  substantially  the  throttle  diameters,  no 
pipe  carrying  much  over  the  capacity  of  one  engine.  This 
avoids  the  necessity  of  very  large  valves  and  fittings,  while 
conducing  to  an  equal  distribution  of  steam  and  pressure 
with  a  substantially  uniform  flow. 

The  design  for  accomplishing  this,  as  shown  in  the 
ground  pian,  consists  of  dividing  the  station  into  quarters 
of  four  units  each;  then  connecting  each  set  of  four  units 
by  an  equalizing  main  of  20-in.  pipe,  served  by  four  feed- 
ers of  i6-in.  pipe,  which  deliver  steam  from  the  respective 
quarters  of  the  boiler  plant.  From  the  connecting  head- 
ers of  the  boiler  drums  of  each  upper  battery  of  two  boilers 
two  8-in.  branches  join  to  form  a  feeder  12  ins.  in  diameter, 


which  sweeps  over  and  drops  to  a  point  where  it  is  joined 
by  a  similar  feeder  from  the  corresponding  battery  imme- 
diately below;  these  two  feeders  then  forming  one  of  i6-in. 
pipe,  which  crosses  the  engine-room  basement  to  an  equal- 
izing main.  Each  quarter  of  the  boiler  plant,  with  its  re- 
spective quarter  of  the  engine  plant,  will  thus  be  inde- 
pendent of  the  other  quarters,  but  adjacent  longitudinal 
quarters  will  be  connected  through  a  by-pass  so  that  each 
may  serve  the  other. 

The  arrangement  of  the  valves  is  such  that  any  portion 
of  the  pipe,  or  any  fitting  or  joint,  may  be  repaired  or  re- 
newed without  interfering  with  the  operation  of  the  plant 
as  a  whole,  and  without  cutting  more  than  one  engine  or 
feeder  out  of  service  at  one  time.  Expansion  and  contrac- 
tion is  provided  for  by  careful  design,  proper  anchoring, 
and  by  the  flexibility  of  long-sweep  bends. 

The  live-steam  piping  is  free  from  pockets  whether 
valves  are  open  or  closed,  except  in  the  equalizing  mains, 
which  are  intentionally  pocketed  for  drainage.  The  dead 
ends  at  closed  throttles  of  engines  are  to  be  continuously 
drained  and  kept  hot  by  connections  running  from  the 
separator  drips  to  the  drains  from  the  equalizing  main 
pockets,  and  then  by  "Holly  system"  returns  to  the  boilers, 
thus  providing  a  continuous  automatic  drainage,  for  the 
entire  steam  system,  to  the  boilers  without  moving  mech- 
anism. 

In  the  Manhattan  station  the  boiler  plant  is  divided  into 
eight  groups  of  eight  boilers  each,  corresponding  to  the 
eight  engine  units.  Between  the  boilers  and  the  wall 
dividing  the  boiler-room  from  the  engine-room,  and  oppo- 
site each  group  of  boilers,  there  is  a  short  header  18  ins.  in 
diameter.  The  pressure  in  adjoining  headers  is  equalized 
by  bent  pipes  connecting  them.  A  steam  reservoir  36  ins. 
in  diameter,  24  ft.  long,  is  located  near  each  engine,  and 
from  it  a  pipe  runs  to  the  high-pressure  cylinders. 

AUXILIARY  MACHINERY 

Space  will  not  permit  a  discussion  of  the  great  variety 
of  auxiliary  apparatus  used  in  the  three  steam  plants.  It 
has  all  been  described  before  in  the  papers  referred  to  at 
the  beginning  of  this  article.  It  includes  the  boiler-feed, 
air  and  circulating  pumps,  the  cold  and  warm-water  and 
steam-drip  piping,  the  water  meters,  the  flues  leading  from 
the  boilers  to  the  economizers  and  chimneys,  with  three 
dampers  and  by-passes,  the  oiling  systems,  the  exciters  for 
furnishing  current  to  the  alternators,  some  of  them  being 
steam  and  others  motor-driven,  etc. 

GENERAL  ARRANGEMENT  OF  THE  POWER  PLANTS 

The  arrangement  of  the  several  elements  in  each  of  the 
stations  is  clearlv  shown  in  the  illustrations  accompany- 
ing this  article.  Especial  attention  is  called  to  the  four- 
division  plan  of  the  Kingsbridge  station,  which  was  de- 
signed by  Westinghouse,  Church,  Kerr  &  Company.  The 
plant  is  divided  into  four  sections  of  four  power  units  each. 
Each  section  occupies  one-quarter  of  the  boiler  house  and 
one-quarter  of  the  engine  house.  Each  has  its  own  inde- 
pendent flues,  economizers,  stack,  induced-draft  machinery, 
exhaust  leads  and  condenser.  Equalizing  flues  allow  each 
stack  to  be  relayed  to  the  other  stack  on  the  same  side  of 
the  house.  The  steam  piping,  constriicted  on  the  equaliz- 
ing-main system,  is  so  connected  that  one  section  may  re- 
lay the  other  three,  and  the  condensers  are  so  connected  as 
to  work  as  one  unit,  or  either  one  may  be  cut  out  and  the 
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Principai,  Dimensions  of  the  Engines,  Etc.,  in  the  Three 
Power  Stations. 


Name  of  Station, 


Location   

Size  of  l>uilding  

Size  of  boiler  room, interior 

Size  of  engine  room  

Electrical  output,  nominal 

Engines,  number   

H.  P.  each  ,  rated  

maximum 
H.  P.  total,  rated  

maximum 


Type 


Valves  

Size  of  cylinders  

Revs,  per  minute  

Steam  pressure  

Receiver,  heat'g  surf.. 
Piston  rods,  diameter. 
Connect'e  rods,  length 

Crank  pins   

Wrist  pins  

Shaft,  length.  

mav.  diam  

bearings  

Weight  on  two  bear'gs 
Fly-wheel,  diameter.. 

\vt.  of  rim 
Alternator,  wt.  of  field 


Condensers  

Boilers,  No  

H.  P.  each  . 


Tubes  high  ._ 
Sections  wide. 


Stokers,  grate  surface,  each 

Chimneys  

Fan  blowers...  

Blast  pressure, ins. of  water 

Economizer  s   

Feed  water  heaters  

Auxiliaries,  driven  by  

IVIaximum  H.P  of  engines 
per  sq.  ft.  of  area  of 

Building  

Engine  room..  

Boiler  floors   


Metropolitan 


96th  St.  and  East 

River 
200'  X  244"  av.  = 
48,800  sq.  ft. 

83'  X  225'  av.3  floors 
each  21,165  sq.  ft. 

lie  X  av.  222'  = 
)      24,430  sq.  ft. 
i       6,600  volts, 
)        38,500  kw. 
11 
4,500 
6,000 
4y,.500 
66,000 

\  Vert,  cross-comp. 
I  2  cyl. 

Corliss 
46  and  86  x  60  in. 
75 
160  lbs. 


9  and  10  in. 
5  cranks 
14  X  14  in. 
14  X  14  ill. 
27  ft.  4  in. 

lit  in. 
.34  X  60  in. 

""28"  ft."" 
100  tons 
65  tons 
)       11,  surface 
"I  8,000  sq.  ft.  each 
87 

f  1st  and  2d  floor, 
■j  265  3d  floor,  350 
2d  floor,  9,3dfloor,12 
"    14,       "  14 
J  2d  floor,  52  sq.  ft. 
1   3d  floor,  57  sq.  ft. 
1—353  X  23  ft. 
None 
None 
None 
Primary  heaters 
Steam 


1.875 
2.703 
1..394 


74th  St.  and  East 
River 
204' 8"  X  av.  404'  = 
82,416  sq.  fi. 
104'  3"  X  40H',  2 
fls.,  e.ach  42,.500 

sq.  ft. 
93'  6"  X  399  '  = 
37,107  sq.  ft. 
11,000  vohs, 
40,000  kw. 
8 

8,000 
12,5(W 
64,000 
100,000 
Duplex, comp. ,4  cyl? 
2  hor.  2  vert.,  2 
cranks  at  135° 
Corliss 
44  and  88  x  00  in. 
75 
150  lbs. 
773  sq.  ft. 

8  in. 
5.4  cranks 
18  X  18  in. 
12  X  12  in. 
25  ft  3  in. 

37  in. 
34  X  60  in. 
4.39,000  lbs. 
None 
None 
116  tons 

8.  jet 

67 

520 

12 
21 


115  sq. 
-278  X 


ft. 

17  ft. 


16-8,192  tubes 
Surge  tanks 
Motors 


1.213 
2.695 
1.176 


Kingsbridge 


216th  St.  and 
Harlem  River 
246'  4'  X  320'  = 
78,830  sq.  ft. 

108'  X  308' 2  floors, 
each  3:J,340  sq.  ft. 

131' 6"  X  308'  = 
40,450  sq.  ft. 
6,600  volts, 
56,000  kw. 
10 
4,500 
6,250 
72,000 
100,000 

Vert,  cross-comp. 
2  cyl. 

Corliss 
46  and  86  x  60  in. 
75 
150  lbs. 
1,500  sq.  ft. 
9  and  10  in. 

5  cranks 
14  X  14  in. 
14  X  14  in. 

27  ft. 
39  in. 

34  X  60  in. 
507,000  lbs. 

28  ft. 
100  tons 


4,  jet 

60 


520 

13 
21 


,  ft. 
12  ft. 


1)5  sq. 

4—200 
8 

about  3  in. 
16—9,000  tubes 
Primary  &  aux'lry 
Steam 


1.269 
2.472 
1.499 


three  remaining  have  capacity  for  the  whole  plant.  As 
was  said  in  a  former  description  of  this  station,  "compact- 
ness is  gained  without  crowding,  and  completeness  with- 
out complexity." 

In  the  Manhattan  station  the  same  principle  of  subdi- 
vision prevails,  but  each  of  the  eight  power  units  is  made 
as  far  as  possible  independent  of  the  others,  except  as  to 
the  chimneys,  of  which  there  are  four,  one  for  each  f^o 
power  units. 

TABLE  OF  DIMENSIONS 


*  The  figures  for  the  Kingsbridge  station  are  those  of  the  original  design.  Only 
half  of  the  plant  is  now  under  construction. 


The  table  in  the  accompanying  column  gives  in  con- 
densed form  the  dimensions  of  the  principal  apparatus  de- 
scribed in  this  article,  as  well  as  of  the  stations  themselves, 
for  convenient  reference. 

PRESENT  CONDITION  OF  THE  THREE  STATIONS 

This  article  describes  the  steam  plants  of  the  three  sta- 
tions as  if  they  were  all  complete  and  in  operation.  As  a 
matter  of  fact  they  are  all  in  different  stages  of  progress. 
The  Metropolitan  station  is  now  nearly  complete,  and  part 
of  the  machinery  has  been  running  for  over  a  year.  Eight 
of  the  eleven  engines  are  now  erected  and  in  operation,  and 
the  other  three  are  in  process  of  construction.  The  two 
lower  floors  of  boilers  are  complete  and  running,  and  boil- 
ers are  now  being  erected  on  the  third  floor.  In  the  Man- 
hattan station  the  building  is  finished,  one  of  the  engines 
and  several  of  the  boilers  and  economizers  are  in  position, 
and  the  parts  for  several  other  engines,  boilers,  etc.,  are  on 
the  ground  and  are  being  put  in  place  as  fast  as  possible. 

At  the  Kingsbridge  station  it  is  intended  to  complete 
only  one-half  of  the  plant  at  present.  The  foundations 
for  boilers,  engines  and  chimneys  are  finished,  and  the 
building  is  nearly  ready  to  receive  the  machinery.  Work 
upon  it  is  now  in  rapid  progress. 


SOME  RAILWAY  PROBLEMS  OF  BROOKLYN 


BY  J.  L.  GREATSINGER 

President,  Brooklyn  Heights  Railroad  Company 


W 


HEN  I  became  president  of  the  Brooklyn  Heights 
Railroad  Company,  last  March,  I  was  not  sur- 
prised to  find  a  system  in  which  nearly  every  de- 
partment was  actively  engaged  in  perfecting  much-nccdcd 
improvements.  Although  in  coming  to  Brooklyn  from 
Duluth  I  not  only  made  a  considerable  change  geographi- 
call}-,  but  went  from  steam  railroad  management  to  that 
of  electric  railways,  T  was  familiar  with  the  conditions 


generally  realized,  and  such  lines  as  the  Crosstown  and 
others  especially  patronized  by  this  class  receive  as  heavy 
;i  share  of  the  work  of  transportation  as  many  of  the  others. 
But  a  small  fraction  of  the  thousands  that  cross  to  Man- 
hattan and  back  daily  use  the  ferries,  so  that  the  vital  point 
uf  the  whole  system  is  at  the  bridge,  and  the  number  of 
through  cars  that  can  be  operated  is  limited  by  the  facilities 
afforded  by  that  structure.    The  quick  response  that  has 


III 


III    li  ll 

III  s«»  !BP  ^' 
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existing  in  Bru(jkl)ii,  having,  in  common  with  other  rail- 
road men  throughout  the  country,  watched  with  interest 
the  vicissitudes  with  which  the  growth  of  its  street  lail- 
\va}  s  has  been  accomi^anied.  Perhaps  in  no  other  city  is 
there  such  a  nuiUiplicity  of  local  conditions  adverse  to  the 
proper  supplying  of  satisfactory  transportation  facilities, 
and  the  overcoming  of  these  difficulties  presents  many  prob- 
lems upon  which  the  officers  and  engineers  of  the  company 
are  continually  working.  Tt  is  my  intention  in  this  article 
to  mention,  in  as  brief  a  manner  as  possible,  some  of  the 
reasons  why  the  service  is  at  present  inadequate  to  accom- 
modate the  demands  made  upon  it  and  to  point  out  the 
plans  which  are  being  adopted  for  greatly  increasing  the 
system's  efficiency. 

The  traveling  public  of  Brooklyn  which  uses  surface 
and  elevated  lines  during  the  rush  hours  morning  and 
evening  may  be  divided  into  two  portions — those  who  work 
in  their  own  borough  and  those  who  have  their  place  of 
l:)usiness  in  Manhattan.  The  latter  greatly  exceed  in  num- 
liers  the  ones  who  remain  on  this  side  of  the  East  River, 
although  the  large  number  of  factories,  warehouses,  etc., 
vnakes  the  local  traffic  of  much  greater  proportions  than  is 


followed  the  betterment  of  service  on  existing  lines,  and 
the  practically  simultaneous  growth  of  outlying  districts 
with  the  extensions  made  to  the  system,  has  taxed  these 
facilities  far  beyond  the  capacity  for  which  they  were  orig- 
inally intended,  and  the  resulting  congestion  can  be  ob- 
viated only  by  the  most  radical  changes  in  the  bridge  itself. 
With  the  elevated  trains  the  terminals  offer  further  limita- 
tions, insufficient  space  now  being  provided  for  the  proper 
switching,  loading  and  unloading  of  the  cars  when  through 
service  is  installed.  Although  holding  a  franchise  whereby 
it  is  allowed  to  operate  cars  over  the  bridge,  the  railway 
company  must  abide  by  the  rules  laid  down  for  such  opera- 
tion by  the  city  authorities  in  control  of  the  bridge,  and  is 
entirely  powerless  to  modify  the  conditions  at  the  Manhat- 
tan end  without  the  sanction  of  the  city  government. 

As  is  well  known,  a  commission  has  been  appointed  and 
IS  now  co-operating  with  the  railway  company  in  improving 
this  serious  obstacle  to  rapid  transit,  but  until  the  com- 
mission has  rendered  its  report,  the  plans  for  such  im- 
provement can  not  be  made  public.  It  may  be  said,  how- 
ever, that  the  work  is  progressing  most  satisfactorily,  and 
that  means  will  undoubtedly  be  found  whereby  the  present 
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accommodations  will  be  replaced  by  such  as  will  insure 
much  greater  comfort  to  the  public.  I'lie  new  bridge  which 
is  now  being  built  between  Grand  Street,  Manhattan,  and 
Broadway,  Brooklyn,  will  probably  serve  but  little  to  re- 
lieve the  traffic  on  the  present  one,  but  it  will  result  in 
building  up  a  new  section  of  territory,  which  may  in  a 
measure  hold  back  the  steady  increase  in  the  number  of 
daily  passengers  on  the  latter.  It  can  not  be,  therefore, 
until  after  bridge  number  three,  which  is  to  be  placed  be- 
tween the  ones  just  mentioned,  is  built  that  the  Brooklyn 
Rapid  Transit  will  find  a  very  great  relief  to  its  present 
Manhattan  service,  and  it  is  to  be  hoped  that  the  work  on 
this  bridge,  which  has  already  commenced,  will  be  pushed 
with  the  greatest  expedition.  In  the  interim  the  company 
can  give  only  as  good  service  as  the  physical  limitations  of 
the  present  bridge  allow,  and  must  wait  \\'ith  the  public  until 


and  service,  the  board  of  dnx'Cturs  some  time  ago  com- 
menced the  formulating  of  plans  for  tlie  enlargement  of 
the  generating  capacity,  and  these  plans  have  now  taken 
a  definite  form,  have  been  approved  by  the  consulting  en- 
gineer of  the  company,  and  are  being  rapidly  put  into  exe- 
cution. The  loss  of  some  of  the  most  useful  aids  to  carry- 
ing some  of  the  peak  load,  such  as  the  Ridgewood  Power 
Station,  could,  however,  not  have  been  foreseen,  and  during 
the  spring  of  this  year,  therefore,  the  power  supply  be- 
came so  small  that  it  was  necessary  fur  us  to  return  to  the 
former  practice  of  steam  operation  on  the  elevated  lail- 
ways.  The  immense  crowds  which  liave  l^een  handled 
in  our  Coney  Island,  Bergen  Beach  and  other  excur- 
sion service  this  summer  has  necessarily  maintained 
the  undue  pressure  upon  the  power  stations,  working 
I  hem  as  stated  largely  above  their  nominal  capacity,  and 


THE  NEW  EAST  RIVER  BRIDGE  AS  IT  IS  TO-DAY 


more  tracks  to  Manhattan  are  afforded.  The  construction 
of  tunnels  under  the  East  River  will  further  facilitate  the 
distribution  of  traffic,  and  as  these  improvements  will  be 
made  before  the  natural  growth  of  the  borough  can  have 
increased  it  proportionately,  it  is  not  too  much  to  expect 
that  within  a  very  few  years  the  various  lines  of  the  sys- 
tem will  be  operating  under  the  most  favorable  conditions, 
5!s  far  as  possible  congestion  at  termini  is  concerned. 

One  of  the  greatest  needs  of  the  Brooklyn  Heights  Rail- 
road Company  at  the  present  time  is  an  enlargement  of  the 
power-generating  facilities.  The  untoward  demands  on 
the  existing  plants  caused  by  the  rapid  growth  of  the  city, 
the  unfortunate  fire  which  recently  destroyed  one  of  the 
important  power  stations,  and  the  large  increase  in  distant 
suburban  population  has  cut  down  the  margin  of  reserve 
power  to  zero.  It  has  been  the  unfortunate  predicament, 
therefore,  of  the  Brooklyn  Heights  Railroad  Company  to 
be  compelled  during  the  rush  hours  to  operate  its  various 
power  plants  nmch  above  their  full  rated  capacitv,  allow- 
ing no  spare  units  whatever,  and  Ix'ing  inconvenienced  to 
^.lu'  extent  of  the  actual  shutting  down  of  certain  h'nes  by 
llu'  brrrik(ln\\n  nf  a  siri'dc'  generatur.  Realizing  tlu'  com- 
ing shortness  of  power  from  natural  growth  of  the  city 


preventing  the  reinstating  of  electrically-operated  elevated 
trains,  but  before  this  is  published  some  of  the  lines  will 
again  be  running  without  locomotives.  Immediately  after 
the  demands  for  power  became  oppressive,  with  no  likeli- 
hood of  relief,  every  et¥ort  was  made  to  secure  help  from 
outside  sources.  A  most  natural  aid  in  the  way  of  current 
came  from  the  Kings  County  Electric  Light  &  P'lwer 
Company,  whose  Sixty-Fifth  Street  station  could  dehver 
alternating  current  at  6500  volts  in  any  part  of  the  citv  to 
local  sub-stations.  Negotiations  were  therefore  opened 
with  this  company,  and  as  soon  as  the  proper  arrangements 
could  be  made  for  obtaining  the  high-tension  cable  and 
rotary  converters,  an  additional  supply  was  secured. 

The  increase  in  power  will  double  the  ]iresent  capricity, 
and  the  adoption  of  high-tension  feeders  will  give  great 
flexibility  to  the  system.  Everything  pertaining  to  the 
service  has  been  provided  for  in  the  development  of  the 
new  ])ower-distribution  system.  The  great  changes  in 
traffic  dis(riliution  which  will  result  from  the  completion 
of  the  new  bridge  at  Hroadway  and  ihv  ])n)piised  extension 
by  tunnel  of  the  underground  rapid  transit  from  Manhattan 
to  Brookl\'n  has  liei'U  carefnlK'  i"onsidered,  and  the  present 
layout  of  power  caliles,  with  ilic  accoin])anying  reserve 
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ducts  and  space  for  auxiliary  power  in  the  power  stations, 
is  confidently  expected  to  be  sufficient  for  the  supply  of 
the  company's  lines  until  1906. 

Brooklyn  being  primarily  a  borough  of  homes,  the  rail- 
way lines  run  through  more  than  the  usual  proportion  of 
residence  streets.  As  most  of  these  thoroughfares  were 
not  laid  out  with  the  view  of  accommodating  heavy  ve- 
hicular traffic,  to  say  nothing  of  the  introduction  of  street 
railways,  they  are  in  the  majority  of  cases  narrow,  allow- 


force  has  co-operated  with  the  railway  company  in  restrain- 
ing children  of  neighboring  streets  from  playing  on  or 
near  the  tracks,  with  a  most  gratifying  result  in  cutting 
down  the  number  of  this  class  of  accidents,  although,  of 
course,  it  was  impossible  to  restrict  the  use  of  the  streets  to 
any  great  extent.  With  the  smaller  children  it  is  not  an 
uncommon  occurrence  for  the  motorman  to  be  obliged  to 
stop  his  car  in  order  to  get  down  and  remove  some  little 
tot  who  is  sitting  peacefully  between  the  rails,  and  while 


THE  RAILWAY  TERMINAL  AT  BRIGHTON  BEACH 


ing  but  a  narrow  margin  between  the  tracks  and  sidewalks, 
and  necessitating  extra  vigilance  on  the  part  ai  the  motor- 
man  in  avoiding  collisions  with  trucks  or  carriages.  A 
much  greater  tax  on  his  ability,  however,  results  from  the 
general  use  of  the  streets  as  a  children's  playground.  There 
seems  to  be  either  a  peculiar  fascination  for  the  most 
dangerous  localities  or  a  distorted  conception  of  the  relative 
recreation  advantages  of  the  various  streets  in  their  vicin- 
ity existing  in  the  youthful  mind,  for  the  younger  popula- 
tion come  from  considerable  distances  to  play  on  the  streets 
traversed  by  trolley  cars.  The  records  show  that  the  larger 
part  of  the  children  injured  have  resided  at  some  distance 
from  the  tracks,  those  whose  homes  are  on  a  street  con- 
taining a  railway  line  developing  a  faculty  of  self-preserva- 
tion that  counteracts  the  contempt  bred  from  their  familiar- 
ity with  the  passing  cars.   For  some  months  past  the  police 


the  car  is  stopping  for  passengers  they  have  been  known 
to  come  up  and  sit  on  the  fender. 

During  the  summer  season  the  numerous  beaches  create 
a  large  pleasure  traffic  on  the  lines.  Throughout  the  day- 
time this  is  made  up  almost  entirely  of  women  and  chil- 
dren, placing  considerably  more  responsibility  on  the  con- 
ductor, both  on  account  of  the  open  type  of  car  used  and 
the  character  of  his  passengers,  than  does  the  regular  win- 
ter service.  The  specially-chartered  car  has  always  been 
popular  in  Brooklyn,  and  in  summer  it  generally  accom- 
modates some  excursion  to  the  seaside.  In  this  way  hun- 
dreds of  children  are  given  a  most  enjoyable  outing  during 
the  hot  weather  at  small  expense. 

With  a  system  of  the  Brooklyn  Heights  Railroad  Com- 
pany's magnitude  a  large  number  of  changes  are  constantly 
taking  place  among  the  employees.    It  is  not  exceptional. 
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especially  in  the  sprinij;-  of  the  ye'ar,  when  we  are  preparing 
for  the  summer  rush  to  the  seashore,  to  take  on  from  three 
hundred  to  four  hundred  new  motormen  per  month,  and 
the  training  of  these  men  to  the  standard  of  efficiency  de- 
manded on  all  divisions  of  the  road  requires  no  little  labor. 
Much  attention  has  been  given  to  the  perfecting  of  this 
department,  and  careful  examinations  of  proficiency  are 
made  before  a  man  is  allowed  to  take  out  a  car.  There  is, 
however,  a  certain  amount  of  reliability  which  comes  only 
with  the  mental  equipoise  following  long  familiarity  with 
the  position  on  the  front  platform,  so  that  the  company 
takes  every  o])portuuity  to  prevent  dissatisfaction  among 


other  which  has  come  over  the  same  track,  and  which  he 
could  have  tirst  boarded  by  a  little  longer  wait,  but  at  the 
City  Hall  even  this  restriction  is  not  employed,  and  an 
opportunity  is  given  to  change  from  a  Fulton  Ferry  car 
to  one  going  over  the  bridge  or  vice  versa.  In  this  way 
considerable  time  is  saved,  as  it  enables  the  passenger  to 
catch  a  car  of  another  line  having  his  desired  destination. 
Uy  looking  at  a  map  of  the  company's  lines,  it  will  be  seen 
that  at  some  junctions  they  radiate  to  all  points  of  the 
compass.  If  one  of  these  branches  is  followed,  many  other 
intersections  will  probably  l)e  found,  and  in  order  to  give 
satisfactory  comnnmication  from  any  part  of  the  borough 


A  SUMMER  PICNIC  PARTY 


itj.  men,  and  places  a  premium  on  long  service  by  a  periodi- 
*:al  increase  in  wages.  Club  rooms  of  a  most  attractive 
character,  with  reading  rooms,  bowling  alleys  and  gym- 
nasiums, are  contemplated  to  replace  those  already  in  use, 
furnishing  the  employees  with  healthy  recreation  near  their 
posts  when  of¥  duty. 

The  advantages  of  a  generous  transfer  system  arc  fully 
appreciated  by  the  company,  and  it  has  adopted  a  most 
liberal  policy  in  this  direction.  The  general  plan  of  the 
network  of  tracks  makes  it  difficult  to  have  rules  pro- 
hibiting the  passenger  from  continuing  in  the  same  general 
direction  or  the  issuing  of  a  transfer  on  a  transfer  without 
inconveniencing  a  great  portion  of  the  patrons.  In  general, 
a  passenger  is  not  allowed  to  transfer  from  one  car  to  an- 


to  any  other  part  transfers  given  on  transfers  are  at  pres- 
ent issued  as  a  temporary  convenience.  At  the  i)rincipal 
transfer  points  agents  are  stationed,  relieving  the  conductor 
of  much  unnecessary  work. 

In  conclusion,  it  may  he  said  that  while  at  present  the 
road  is  handicai^ped  by  having  none  too  much  power  and 
entirely  inadequate  means  of  reaching  JNIanhattan,  the 
remedies  for  both  these  evils  are  in  sight.  Within  a  very 
few  years  the  completion  of  new  bridges  and  tunnels  will 
provide  sufficient  outlets  to  prevent  congestion  on  any 
part  of  the  system  and  give  favorable  opportunities  for 
operating  a  high-speed,  short-headway  schedule,  which  will 
serve  to  build  up  new  suburbs  while  increasing  the  density 
of  population  in  those  already  prospering. 


THE  DEVELOPMENT  OF  SUBURBAN  TERRITORY 


BY  J.  C.  BRACKENRIDGE 

General  Manager,  Brooklyn  Heights  Railroad  Company 


T  T  jmilis  the  last  decade  the  movement  of  population 
to  the  cities  for  residence  has  begun  to  retro- 

'  •  grade,  and  to  the  most  casual  observer  it  is  evi- 
dent that  the  tendency  now  is  to  forsake  the  crowded  life 
of  the  city  for  the  comparative  freedom  of  suburban  homes. 
This  is  one  of  the  most  gratifying  tendencies  of  the  times, 
and  seems  bound  in  time  to  solve  many  of  the  socialistic 
problems  which  to-day  confront  us.  A  suburbanite  is,  in 
seven-eighths  of  the  cases,  his  own  landlord;  he  is  no 
longer  a  roving  tenant ;  he  has  vested  interests  which  can 
not  but  cause  him  to  interest  himself  in  the  welfare  of  the 
community  with  which  his  interests  are  allied.  No  de- 
structive tendencies  can  be  developed.  All  his  interests 
make  him  a  builder-up.  an  improver. 

Before  any  suburb  can  be  developed,  however,  and  be- 
come a  desirable  residence  location,  it  must  be  made  easy 
of  access,  and  at  a  low  rate  of  transportation.  New  York 
IS  undoubtedly  the  Mecca  of  .99  of  our  suburban  residents. 
Until  New  York  was  made  easy  of  access,  no  inducements 
could  develop  popularity  for  any  neighboring  site. 

The  accompanying  table  shows  the  relation  between  the 
population  of  Brooklyn,  the  increase  in  transportation  fa- 
cilities shown  by  track  mileage,  the  opening  of  the  New 
York  and  Brooklyn  Bridge,  the  elevated  service  and  the 
number  of  passengers  carried. 

All  figures  show  that  with  increase  in  transportation 
facilities  came  a  jump  in  the  increase  in  population  and  in 
passengers  carried,  which  in  many  cases  was  even  greater 
after  the  second  year,  showing  that  the  population  realized 
the  opportunities  for  spreading  out  and  obtaining  com- 
parative freedom  from  crowding,  and  took  advantage  of  it. 

But  it  was  not  until  the  trolley  companies  were  able  to 
cross  the  bridge — in  February,  1898 — that  this  vast  move- 
ment to  our  suburbs  assumed  its  real  proportions.  Until 
that  time  the  inconvenience  of  the  overcrowded  terminal 
facilities,  both  elevated  and  surface,  the  necessity  of  chang- 
ing cars,  the  additional  fare,  the  overcrowding  of  the 
bridge  platforms  and  cars  in  their  endeavor  to  handle  both 
surface  and  elevated  traffic,  turned  away  many  who  looked 
with  longing  eyes  at  our  suburbs,  which  were  so  rich  in 
possibilities  and  beauties,  and  sent  them  to  less  attractive 
locations  in  New  Jersey  and  upper  Manhattan.  With  the 
opening  of  the  bridge  to  the  trolley  all  this  was  changed. 
By  stepping  into  a  trolley  car  in  New  York,  the  business 
man  can  resign  himself  to  his  paper  and  alight  at  his  own 
door,  or  the  nearest  corner,  in  any  of  the  many  beautiful 
little  communities  which  have  sprung  up  along  the  lines  of 
the  steel  rails  and  the  copper  trolley  wire.  Flushing, 
Corona,  Elmhurst,  Jamaica,  Richmond  Hill,  Canarsie, 
Bergen  Beach,  Bensonhurst,  Fort  Hamilton,  Dyker 
Heights,  Borough  Park  are  all  developing  rapidly,  now 
that  rapid  transit  is  assured.  Many  of  these  sections,  which 
a  few  years  ago  were  vacant  lots,  mud  holes,  are  to-day 
the  sites  of  detached  houses. 

For  example,  seven  years  ago  land  in  the  Flatbush  dis- 


trict was  selling  for  $1,500  per  acre.  To-day  building  lots 
25  ft.  X  100  ft.  sell  for  from  $3,000  to  $4,500.  This  increase 
has  followed  the  railroad  lines  exclusively.  In  old  Brook- 
lyn, on  the  Heights,  there  is  practically  no  sale  for  prop- 
erty. In  the  suburbs,  along  the  trolley  line,  there  is  un- 
limited sale.  Away  from  the  tracks  there  is  no  sale.  A 
railway  can  lay  its  tracks  between  vacant  lots,  and  in  a 
short  time  a  comfortable  patronage  will  build  itself  up. 

In  the  year  following  the  admission  of  the  surface  cars 
to  the  bridge  roadways  one  Brooklyn  real  estate  firm  sold 
suburban  property  in  the  bulk  at  the  total  price  of  over 
twelve  million  dollars,  over  three-quarters  of  the  buyers 
being  from  outside  of  New  York.  Capitalists  from  Bos- 
ton, Philadelphia,  Rochester,  and  even  further  away,  have 
taken  this  opportunity  to  make  enormous  profits,  and  in 
the  case  of  the  sales  just  mentioned,  after  laying  out  streets, 
improving  the  property  and  dividing  into  building  lots,  all 
the  sales  at  retail  have  been  at  a  profit  of  from  100  to  200 
per  cent,  and  there  has  been  no  difficulty  in  finding  pur- 
chasers at  this  figure. 

One  real  estate  firm  placed  a  reliable  man  at  the  Jersey 
City  Annex  ferry  slip  the  first  day  of  May  a  year  or  two 
ago,  and  he  reported  that  in  the  eight  hours  he  was  at  the 
ferry  fifty  truckloads  of  furniture  arrived  from  Jersey, 
and  none  went  back. 

By  glancing  at  the  table  it  is  easy  to  pick  out  the  years 
when  increase  in  travel  was  nearly  at  a  standstill,  and  the 
years  when  the  increase  was  so  large  as  to  be  certainly  due 
to  some  increase  in  population  or  to  removals  of  large 
numbers  to  such  a  distance  from  the  business  centers  as  to 
necessitate  more  riding. 

The  increase  between  the  years  i860  and  1870  amounted 
to  221  per  cent  in  passengers  carried,  against  an  increase 
of  only  50  per  cent  in  population.  Even  with  the  old  horse- 
cars,  the  populace  found  it  advisable  to  move  from  the 
business  centers  to  quieter  residence  districts.  Thus  the 
lull  section  in  the  neighborhood  of  Clinton  Avenue  was 
developed.  In  1880,  ten  years  later,  over  twice  as  many 
passengers  were  carried  as  in  1870,  the  increase  being  106 
per  cent.  From  1880  to  1884,  when  the  Brooklyn  Bridge 
was  opened  for  traffic,  the  annual  increase  was  about  six 
million.  The  year  the  bridge  opened,  the  number  of  pas- 
sengers carried  on  surface  roads  was  over  102,000,000, 
an  increase  of  nine  millions.  In  the  following  year,  on 
May  14,  1885,  the  Brooklyn  Elevated  Road  first  carried 
passengers,  and  though  the  total  increase  of  traffic  that 
vear  was  over  six  millions  persons  carried,  only  1.7  mil- 
lions went  to  the  surface,  the  elevated  getting  4.5  millions. 
This  first  promise  of  rapid  transit  resulted  in  an  increase 
m  1886  of  nearly  fifteen  million  passengers,  only  4.6  mil- 
lions on  the  surface,  and  10.3  millions  on  the  elevated. 
This  taxed  the  carrying  capacity  of  the  elevated  to  the  ut- 
most, as  during  this  time  only  6.75  miles  were  operated, 
and  the  following  year  marked  an  increase  of  only  four 
million,  evenly  divided.    April  24  of  the  next  year,  1888, 
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found  the  Kings  County  Elevated  open  as  far  as  Nostrand 
Avenue,  and  an  additional  six  miles  of  the  Brooklyn  Ele- 
vated was  opened,  so  that  while  there  was  an  increase  of 
six  million  passengers  in  the  elevated  traffic  there  was  a 
decrease  of  3  1-3  million  in  the  number  carried  by  the  sur- 
face roads.  There  was  a  still  further  decrease  of  mil- 
lions in  the  passengers  carried  by  the  surface  roads  the 
next  year,  while  there  was  an  increase  in  "L"  traffic  of  154 
millions.    The  following  year,  1890,  closed  the  decade  with 


tripled  in  New  LTtrecht,  from  $3,897,968  in  1890  to  $11,- 
356,909;  doubled  in  Gravesend,  from  $3,001,740  to  $6,- 
291,128  ;  anrl  doubled  in  Flatlands,  from  about  $1,000,000 
to  $2,000,000. 

From  this  time  on  the  elevated  steadily  lost  from  one  to 
four  millions  a  year.  The  opening  of  the  Nassau  lines, 
and  the  consequent  development  of  the  districts  they  fed, 
caused  an  increase  of  20  millions  in  1896,  of  28  millions  in 
1897  (making  a  total  for  the  surface  roads  of  200  mil- 


Table  Showing  Population,  Miles  of  Track  on  Main  Lines  and  Number  of  Passengers  Carried  in  Brooklyn 


Popu- 
lation 


2(j5,0U0 
.5<.l9,4il5 


031,383 
710,000 
74.5,10(J 
774.870 
805,88.5 
820,000 
838,547 
!I05,276 
1,0110,000 
!,OaO,000 

1,080,000 

.1,100,000 
1,113,000 

i,i:ic,(mo 

1,139,100 

1,152,000 

1,100,382 
1,180,000 


Miles  of  Track 
Main  Lines 


47.00 

100.00 

142,395 

143.37 

1.52.045 

158.048 

159.385 

155.904 

145.719 

133.802 

138.725 

139.845 

108.409 

103  580 

1.58.595 

105.452 

103.571 

103.724 
203.184 
213.915 

237.973 

238.003 

237.800 
237.800 


6.05 
6.75 
6.75 
10.002 
23.048 
24.823 
24.822 
24.433 
27.912 

27.603 

28.408 
28.408 
31.821 

31.911 
3L9U 


37.00 
37.00 


Passengers  Carried 


Surface 


7,705,839 
11,338,009 
30,431,695 
75,000,000 
79,933,913 
80,789,088 
93,287.909 
103  256,548 
103,959,053 
108,555,418 
n 1,501 ,853 
108,152,109 
106,874,365 
117,830,098 
115,201,992 
123,518,186 
137,715,699 

138,259,976 

153,420,474 
172  115,126 
200,139,500 

217,278,119 


241,716,817 

.309,530,880 
331,032,066 


Elevated 


4,447,667 
10,158,665 
12,172,353 
18,333,174 
34,127,3.59 
45,007,410 
50,417,563 
53,353,769 
56,654  409 

48,705,847 

.53,251,922 
50,400,820 
45,684,379 

44,170,810 

48,086,278 

07,008,614 
02,519,309 


Total 


7,705,839 
11.328,009 
36,4.31,695 
75,000.000 
79,933.913 
80  789,088 
93,287,909 
102,250,548 
108.400,719 
118,714,113 
133  074,205 
]36,484,.583 
141,001,724 
102,837,508 
105,079,555 
175,871,9.55 
194,370,108 

180,965,823 

200,673,396 
222,515,940 
245,823.879 

261,448.929 


289,803,095 

370,.539,494 
394,152,0.35 


1ncre.\se 


Surface        Elevated  Total 


3,022.270 
25,103,086 
38,508,;»5 
4,933,913 
0,8.55,775 
0,498,281 
8,968,579 
1,702,5  :4 
4,596,390 
2,946,404 
—3,349,443 
—1,278,044 
10,955,733 
^3,568,106 
7,256,194 
15,197,513 

544,277 

15,160,498 
19,916,809 
28,024.374 

17,138,619 

34,438,698 

67,814,063 
22,101,786 


4,447,007 
10,307,398 
2,013.088 
6,159,821 
1.5,;  95,185 
10,880,051 
5,400,153 
2,936,306 
3,300,610 

—7,948,562 

4,540,075 
—2,851,102 
—4,710,441 

—1,513,509 

3,915,408 

18,922,236 
—4,489,345 


6,150,171 
14,903,794 

4,960,093 

2,810,378 
14,,517,141 
31,835,784 

2.832,047 
10,193,400 
18,498,153 

—7,404,285 

19,700,573 
17,065,707 
23,307,933 

15,625,050 


28,354,106 

86,730,399 
17,613,541 


Remarks 


First  surface  cars  operated  in  Brooklyn 


221  %  increase  in  10  years 
106  % ' 


Brooklyn  Bridge  opened 

May  14,  Brooklyn  Elevated  opened 


April  24,  K.  C.  Elevated  opened 
117  ^  increase  in  10  years 


Motive  power  began  to  be  charged  to  electricity 
Motive  power  nearly  all  changed  to  electricity  by 

end  of  year 
Year  of  trolley  strike 


Jan,  23,  trolley  cars  first  crossed  bridge.  June  18, 
elevated  first  crossed 

In  addition,  the  N.  Y.  &  B.  Bridge  carried  pas- 
sengers who  didn't  continue  on  the  elevated — 
9.500,806 

Brighton  Beach  R.  R.  included  in  elevated  lines 
beginning  this  year 


a  rush  of  travel,  an  increase  of  nearly  eleven  millions  for 
both  elevated  and  surface,  a  total  increase  for  the  year  of 
21.8  millions.  This  doubled  the  traffic  of  1880,  the  increase 
being  117  per  cent. 

The  year  1891  found  a  decrease  of  2^  million  passengers 
in  surface  traffic,  and  the  small  increase  of  millions  in 
elevated  traffic,  while  the  population  increased  100,000. 
This  resulted  in  an  increase  of  10  million  passengers  car- 
ried in  1892,  but  the  population  only  increased  by  about 
5000  over  1 89 1. 

Evidently  some  improvement  in  service  was  necessary. 
In  the  year  1893  the  motive  power  of  a  few  lines  was 
changed  to  electricity,  and  by  the  close  of  the  year  1894 
practically  all  the  lines  were  converted  to  mechanical  trac- 
tion. The  increase  in  passengers  carried  in  1893  was  fifteen 
millions  for  the  surface,  and  only  three  millions  increase 
for  the  elevated;  a  total  of  137,715,699  for  the  surface 
roads  and  56,654,409  for  the  elevated,  while  the  estimated 
population  increased  20,000.  The  following  year  the  ele- 
vated traffic  decreased  nearly  eight  millions,  while  the 
surface  retained  its  gain  of  the  year  before,  but  added 
only  one-half  a  million,  yet  the  population  was  increased 
60,000,  which,  with  the  completion  of  the  electric  conver- 
sion, before  the  beginning  of  the  year  1895,  was  the  signal 
for  another  jump  in  passengers  carried,  although  this  was 
the  year  of  the  strike,  making  15  millions  increase  for  the 
surface  and  4-|-  millions  increase  for  the  elevated  in  1895. 
Between  the  years  1890  and  1895  the  assessed  valuation  of 
taxable  property  in  the  town  of  Flatbusli  was  more  than 
doubled,  from  $6,156,465  in  1890  to  $r3. 356,909  in  1895; 


lions),  and  an  increase  of  17  millions  in  1898,  making  a 
total  of  217,278,1 19  passengers  carried  by  the  surface  roads, 
against  44  millions  by  the  elevated. 

In  February,  1898,  the  surface  roads  first  crossed  the 
bridge,  and  in  June  of  the  same  year  the  elevated  cars  first 
transferred  free  to  the  bridge  cars.  As  such  a  short  time 
remained  to  the  close  of  the  fiscal  year,  June  30,  the  bene- 
fits were  not  shown  so  clearly  in  1898,  but  in  the  succeed- 
ing year  the  satisfaction  of  the  public  in  the  accomplish- 
ment of  this  long-desired  improvement  appeared  in  the 
increase  of  244^  millions  in  surface  traffic,  the  increase  of 
4  million  in  elevated  traffic  (the  first  increase  in  the  ele- 
vated, by  the  way,  after  three  years  of  losses)  and  in  the 
million  persons  carried  over  the  bridge  who  were  not 
elevated  or  surface  passengers,  all  causing  the  enormous 
increase  in  the  value  of  suburban  real  estate  noted  before 
— lots  25  ft.  X  100  ft.  selling  at  from  two  to  three  times 
the  cost  per  acre  five  years  ago. 

In  the  year  1899  there  were  241,716,817  passengers  car- 
ried by  the  surface  cars,  48,086,278  carried  by  the  elevated ; 
a  total  of  289,303,095,  besides  9,560,806  passengers  carried 
across  the  bridge  only. 

With  the  change  of  motive  power  on  the  elevated  roads 
from  steam  to  electricity  came  increased  speed  and  de- 
creased intervals  between  trains.  The  public,  appreciative 
of  every  betterment,  quickly  saw  the  advantages  that  were 
thus  held  out  to  them,  and  the  remarkable  increase  of  15 
millions  shows  how  quickly  the  improved  facilities  were 
grasped. 

September,  1899,  ^'^w  electric  service  installed  on  the 
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Fifth  Avenue  Elevated  as  far  as  Si.xty-Fifth  Street,  with 
free  transfers  to  the  surface  Hues  at  Thirty-Sixth  Street 
and  at  Sixty-Fifth  Street  to  Bay  Ridge,  F^ort  FlamiUon, 
Borough  Park,  Bath  Beach,  Unionville,  Coney  Island  and 
many  small  settlements  through  which  these  lines  passed. 
By  the  middle  of  September,  1899,  trains  were  being  op- 
erated electrically  via  the  Kings  County  Elevated  Railroad 
and  the  Brighton  Beach  road  from  New  York  to  Sheeps- 
head  Bay  and  Brighton  Beach,  and  as  well  over  the  Le.x- 
ington  Avenue  line  as  far  as  Gates  Avenue  and  Broadway. 
From  1899  to  1900  the  improved  elevated  roads  carried 
67,008,614  passengers. 

There  was  also  a  heavy  increase  in  the  traffic  on  the  sur- 
face lines  in  the  same  time,  amounting  to  67,800,000 ;  this 
was  largely  due  to  absorption  of  other  systems,  with  which, 
however,  connections  were  made  which  rendered  it  pos- 
sible to  operate  more  cars  and  gain  access  to  the  outlying 
residence  districts  by  shorter  routes.  The  total  number 
of  passengers  carried  by  the  surface  and  elevated  lines  in 
the  year  1900  was  376,539,494,  nearly  2  1-3  times  the  num- 
ber at  the  close  of  the  previous  decade,  the  increase  being 
131  per  cent.  The  population  of  Brooklyn  increased  in  the 
same  time  a  little  less  than  40  per  cent. 

The  close  of  the  fiscal  year  on  June  30,  1901,  shows  an 
increase  in  the  surface  traffic  of  over  22  million  passengers 
carried,  while  there  has  been  a  decrease  in  the  number 
carried  hy  the  elevated  lines  of  nearly  4^  millions.  This 
apparent  falling  off  in  the  elevated  business  is  due  to  the 
Brighton  Beach  line  being  rated  as  belonging  to  the  sur- 
face instead  of  the  elevated  division.  There  was  a  total 
increase  of  17,612,541  passengers,  while  the  whole  num- 


ber carried  was  394,152,035;  with  our  population  of 
1,180,000  this  is  equivalent  to  every  one  riding  once  a  day 
for  310  days  in  the  year.  The  increase  this  year  compares 
favorably  with  that  of  other  years  (excepting  last  year, 
which  was  apparently  abnormal,  owing  to  the  absorption 
of  other  systems,  as  has  been  said),  although  at  present  the 
Brooklyn  Bridge  is  being  taxed  to  its  utmost  capacity. 

The  figures  used  in  this  article  were  obtained  from  the 
reports  of  the  New  York  Railroad  Commissioners  and  the 
records  of  the  various  railway  companies  where  they  were 
available.  No  distinction  is  made  between  the  boroughs  of 
r.rooklyn  and  Queens,  and  what  seems  to  be  the  most  logi- 
cal separation  of  the  different  classes  of  traffic  has  been 
adopted. 

It  is  interesting  to  note  that  with  all  this  enormous 
yearly  increase  in  the  number  of  passengers  carried,  there 
has  been  little  or  no  change  in  the  mileage  of  the  tracks, 
showing  that  the  outlying  residence  districts  are  being 
rapidly  thickly  settled. 

With  the  completion  of  the  new  East  River  Bridge  we 
will  undoubtedly  see  another  large  increase  in  the  number 
of  passengers  carried,  although  it  is  not  expected  that  the 
present  bridge  will  be  at  all  relieved.  This  latter  condition 
will  come  only  on  the  completion  of  bridge  number  three 
and  the  Rapid  Transit  Tunnel ;  with  these  avenues  of 
communication  between  Manhattan  and  Brooklyn,  and 
the  altogether  likely  possibility  of  improvements  in  train 
and  car  equipment,  we  would  see  a  still  further  move- 
ment of  peo])le  from  the  crowded  city  districts  to  the  free- 
dom and  pure  air  to  be  had  in  the  suburban  towns  of  Long 
Island. 


THE  ROLLING  STOCK  OF  GREATER  NEW  YORK 


BY  EUGENE  CHAMBERLIN 

Siipcriiifciidciit  of  Equipiiicut ,  Bronklyii  flcis^hts  Railroad  Cniiipaiiy 


IN  attemptiui;-  a  description  of  the  rolling-  stock  at  present 
operated  in  the  boroughs  of  Manhattan  and  Brooklyn, 
especially  on  the  surface  street  railways,  it  is  essential 
lo  consider  briefly  the  evolution  from  the  horse  car  to  the 
present  standard  overhead  trolley  or  underground-conduit 
electric  cars  of  the  two  boroughs.  Without  touching  upon 
this  history  for  the  past  ten  years  it  would  be  difficult  to 
explain  why  the  various  types  of  cars,  trucks  and  motors 
arc  still  in  use. 

It  is  quite  generally  understood  that  in  Manhattan  the 
control  of  all  surface  lines  was  originally  in  the  hands  of 
two  corporations  from  the  time  that  horse  cars  began  to  be 
superseded  by  other  kinds  of  motive  power,  with  the  re- 
sult that  each  company  early  adopted  its  standards  and 
adhered  to  the  same — first,  their  cable,  and  later,  their  elec- 
tric, lines  were  extended.  The  consec|uence  is  that  in  that 
borough  to-day  the  equipment  is  fairly  well  standardized ; 
wdiile,  on  the  contrary,  in  Brooklyn  the  change  from  horse 
to  electric  cars  began  in  the  early  nineties  and  was  carried 
on  simultaneously  by  five  distinct  companies,  creating  a 
multiplicity  of  types  of  car,  truck  and  motor  equipment 
which  time  alone  can  thoroughly  eradicate. 

The  standards  of  the  Metropolitan  Street  Railway  Com- 
pany were  fully  described  by  Thomas  Millen,  master  me- 
chanic of  that  company,  in  an  article  in  the  October,  1900, 
number  of  the  Street  Railway  Journal,  which  at  the 
present  time  probably  covers  the  equipment  in  Manhattan. 
The  acquisition  of  the  Third  Avenue  Railroad  by  the 
Metropolitan  added  a  dift'erent  build  of  single-truck  closed 
car  equipped  with  Westinghouse  68  motors  ;  a  double-truck 
closed  car  having  transverse,  walkover  seats,  equipped  with 
Peckham  14-A  bolster  trucks  having  four  Westinghouse 
56  motors ;  and  a  double-truck  combination  car  which  the 
Third  Avenue  Railroad  had  produced  by  joining  together 
a  single-truck  closed  and  single-truck  open  car.  These 
cars  correspond  in  type,  as  far  as  the  requirements  of 
operation  are  concerned,  to  the  standard  cars  of  simi- 
lar type  which  the  Metropolitan  Company  had  already  in 
operation,  differing  only  in  detail  of  construction,  finish 
and  color. 

The  transverse  type  of  seat  above  mentioned  appears  to 
have  not  proven  a  success  in  Manhattan,  and  certainly  has 
not  in  Brooklyn,  for  the  reason  that  with  a  car  of  greater 
width  than  the  ordinary  standards  they  give  but  a  19-in. 
aisle,  instead  of  a  40-in.  aisle,  and  the  seating  capacity  is  no 
greater  than  with  the  longitudinal  side  seats,  thus  ma- 
terially reducing  the  carrying  capacity  of  the  cars,  and 
during  the  hours  that  traffic  is  heavy  causes  considerable 
delay  and  inconvenience  on  account  of  the  difficultv  ex])e- 
rienced  by  passengers  and  conductors  in  making  their  way 
through  the  crowded,  narrow  aisles. 

In  general,  the  types  of  cars  and  their  uses  in  the  two 
boroughs  are  the  same,  namely:  single  and  di mble-truck 
closed  cars  for  winter  service,  and  single  and  clouble-truck 
open  cars  for  summer  service ;  the  single-truck  cars  being 


operated  on  crosstown  or  side  lines,  where  traffic  is  steady 
and  rec[uires  a  fairly  short  headway,  but  is  rarely  heavy 
enough  to  call  for  cars  of  large  carrying  capacity.  They 
are  also  useful  as  "nighthawks" — cars  operating  between  i 
a.  m.  and  5  a.  m.,  when  traffic  is  light.  The  double-truck 
cars  are  used  on  such  lines  and  at  such  hours  as  demand 
not  only  very  short  headway,  but  the  largest  possible  car- 
rying capacity.  The  double-truck  combination  car,  having 
a  portion  of  one  end  closed  and  the  rest  of  the  car  the  same 
as  the  standard  cross-bench  open  car,  which  is  a  type  in  very 
general  and  apparently  successful  use  in  Manhattan,  has 
been  experimented  with  in  Brooklyn  and  found  unsuited  to 
the  service,  for  the  reason  that  in  Manhattan  all  the  lines 
run  through  thickly  populated  sections  and  lead  directly  to 
no  seashore  and  but  few  summer  resorts.  The  result  is  that 
the  riding  is  largely  a  matter  of  business,  and  any  car, 
either  closed  or  open,  winter  or  summer,  will  be  used  to 
get  quickly  to  destinations.  In  Brooklyn,  on  the  con- 
trary, nearly  all  lines  run  through  attractive  suburbs  to 
various  seashore  and  summer  resorts,  and  a  large  portion 
of  the  summer  traffic  consists  in  carrying  pleasure  seekers. 
For  this  service  large  numbers  of  open  cars  are  needed, 
and  closed  cars,  or  cars  having  a  portion  of  their  length 
closed,  would  simply  be  additional  dead  weight,  and  re- 
ceive little  or  no  patronage. 

The  general  dimensions  of  all  cars  in  both  boroughs  are 
as  a  rule  regulated  by  the  clearances  afforded  on  narrow 
streets,  elevated  railroad  columns  and  other  local  condi- 
tions, and,  as  Mr.  Milieu's  article  gave  in  detail  the  dimen- 
sions, etc.,  of  the  standard  cars  in  use  in  Manhattan, 
repetition,  except  in  a  general  way,  is  unnecessary.  The 
four-vyheeled  closed  cars  of  the  Metropolitan  system  are 
30  ft.  over  the  dashers,  the  width  at  sill  being  6  ft.,  and  at 
belt-rail  7  ft.,  and  have  eight  windows  on  each  side.  The 
double-truck  closed  cars  are  36  ft.  over  the  dashers,  with 
a  width  of  6  ft.  6  ins.  at  the  sill,  and  7  ft.  6  ins.  at  the  belt- 
I'ail,  thus  being  6  ins.  vyider  at  both  points  than  the  single- 
truck  cars.  These  cars  have  ten  windows  on  each  side 
and  certain  modifications  in  the  body  framing,  to  allow  for 
the  two  trucks,  which  are  of  the  maximum-traction  t}pe. 
The  open  cars  have  a  length  over  the  dashers  of  35  ft.  11 
ins.,  and  width  at  the  posts  over  seats  7  ft.  2|  ins.,  and  a 
width  at  sills  of  G  ft.  5  ins.  There  are  twelve  seats  in  all 
and  three  sash  in  the  end  bulkhead.  The  standard  color 
for  the  Metropolitan  cars  is  orange  for  the  main  panel,  and 
cream  on  the  lower  concave  part,  with  plain  block  letteiiug 
and  simple  ornamental  lining.  The  cars  are  e(|uii)ped  with 
four  signs,  one  at  each  end  and  one  on  the  middle  of  each 
side.  These  signs  are  of  the  same  square  type  described 
below  as  being  used  umler  the  hoods  of  the  llrooklyn  cars, 
but  are  operated  by  hand  wheels  connected  to  them  by  a 
bevel  gear.  The  cars  used  on  what  constitutes  the  old 
Third  .\yenue  s^■stem  are  ])ainted  in  red,  haying  a  dis- 
tinctive color  scheme  to  those  of  the  Metropolitan  road 
proper.    There  are,  of  course,  in  Manhattan  a  large  num- 
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ber  of  horse  cars  in  operation,  and  the  Thirty-Fourth  Street 
storage-battery  hne,  but  there  is  hardly  room  for  a  de- 
tailed description  of  these  cars  in  an  article  of  this  kind,  as 
there  is  nothing  which  has  not  already  been  thoroughly 
described  about  the  latter,  and  the  horse  cars  are  of  the 


DOUBLE-TRUCK  CLOSED  CAR,  MANHATTAN 

same  type  that  have  been  in  use  for  the  past  six  or  eight 
years.  Descriptions  of  the  standard  Brooklyn  cars  are 
given  in  more  detail  below. 

The  Brooklyn  Rapid  Transit  single-truck  closed  cars 
have  a  length  over  all  of  29  ft., 
body  20  ft.,  width  at  sills  6  ft., 
width  over  drip-rails  7  ft.  10^ 
ins.,  height  from  bottom  of  sill 
to  top  of  trolleyboard  8  ft.  8  ins. 
Seven  windows  are  placed  on 
each  side,  having  fixed  sash  fit- 
ted to  prevent  rattling ;  panta- 
sote  curtains  on  Hartshorn 
rollers,  with  fixtures  sliding  in 
grooves.  The  roof  is  of  moni- 
tor type,  with  seven  pivoted 
ventilator  sash  on  each  side, 
glazed  with  white  chipped  glass, 
the  two  end  monitor  sash  being 

fixed.  The  platforms  are  4  ft.  6  ins.,  with  angle-iron 
bumpers  slotted  for  malleable  iron  draw-heads.  Platform 
gates  are  of  the  Wood  patent  folding  type,  and  Brill  patent 


The  car  body  is  trussed  with  |-in.  round  iron  truss  rods, 
with  greatest  depth  possible  under  car  seats.  The  car  seats 
are  covered  with  carpet  of  standard  color  and  design  with- 
out any  upholstering.  There  are  single  doors  hung  on  rollers, 
27-in.  openings  placed  in  center  of  end  bulkhead.  These 

cars  are  ecjuipped  with  8-in. 
dash  electric  headlights,  in- 
cluded in  the  two-light  circuits 
with  which  cars  are  wired.  Six 
Consolidated  electric  heaters  are 
set  in  the  seat-riser  panels.  The 
truck  and  electrical  equipment 
is  either  Dupont  trucks,  7-ft. 
wheel  base,  with  Westinghouse 
68  motors,  G.  E.  K-ii  control- 
lers, Nuttall  trolley  stands ;  or 
Peckham  trucks,  6- ft  wheel 
base,  G.  E.-800  motors,  G.  E. 
K-2  controllers  and  Nuttall  trol- 
ley stands. 

The  dimensions  of  the  stand- 
ard double-truck  closed  cars  are 
as  follows :  Length  of  body,  25  ft.  i  in. ;  length  over  all, 
34  ft.  in. ;  width  of  body  over  drip-rail,  8  ft.  -|  in. ;  width 
of  body  over  sash-rail,  7  ft.  9  ins. ;  width  of  body  at  sill, 
7  ft. ;  height  from  floor  to  plates,  6  ft.  i  in. ;  height  from 


DOUBLE-TRUCK  COMBINATION  CAR,  MANHATTAN 


bottom  of  sill  to  top  of  trolleyboard,  9  ft.  i  in.  There  are 
eight  widows  on  each  side ;  fixed  cherry  sash,  fitted  tight 
with  rubber  bands  or  parting  strips  to  prevent  rattling ; 

3-16-in.  American  plate  glass  in 
rubber  pockets ;  and  pantasote 
curtains  on  Hartshorn  rollers. 
The  roof  is  of  monitor  type, 
with  eight  pivoted  ventilator 
sash  on  each  side,  glazed  with 
white  chipped  glass,  i-in.  plain 
border  ;  ceilings  are  of  three-ply 
quartered  oak  veneer,  three  sec- 
tions in  upper  deck  and  one  sec- 
tion in  lower  deck.  The  inside 
finish  of  car  is  of  cherry.  The 
seats  and  their  backs  are  of  hard 
enameled  rattan,  in  three  sec- 
DOUBLE-TRUCK  OPEN  CAR,  MANHATTAN  tions,  placed  longitudinally.  The 

four  car  steps  are  of  soft  iron 
with  metallic  safety  treads.  Two  of  the  platform  gates  are 
of  the  Wood  patent  folding  pattern,  and  the  other  two  are 
folding  Pitt  gates,  one  of  each  kind  being  placed  at  each 
end.  The  platforms  are  supported  by  substantial  oak  arms, 
with  angle  iron  bumpers  slotted  for  fixed  malleable  iron 


B.  H.  standard  12-in.  pressed  steel  platform  gongs  with 
fixed  pin  are  used.  The  dashers  are  No.  16  iron  screwed 
to  end-stick  at  bottom,  and  at  top  to  hickory  rail,  securely 
clipped  to  six  iron  dash  stanchions,  of  which  the  two  end 
ones  extend  from  platform  to  bonnet. 
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draw-heads.  The  dashers  are  of  No.  i6  iron,  screwed  at 
bottom  to  end-stick,  and  at  top  to  a  bent  hickory  strip 
cHpped  to  six  iron  stanchions,  two  of  whicli  extend  from 
the  platform  to  bonnet. 

Each  car  is  equipped  with  two  sand  boxes  with  levers, 
and  two  12-in.  steel  platform  gongs,  Brill  pattern  B.  H. 
standard  with  fixed  pin.    Three  electric  light  circuits,  in- 
cluding 9|-in.  Neal  electric  head- 
lights set  in  center  of  dashers,  and 
six  electric  heaters  (Consolidat- 
ed) in  seat-riser  panels  and  op- 
erated by  a  three-point  switch. 
The  doors  are  hung  on  rollers, 
have   30-in.   openings,   and  arc 
placed    at    diagonally  opposite 
sides  of  the  bulkheads,  bringing 
the  rear  door  always  on  the  side 
nearest  the  sidewalk. 

The  dimensions  of  the  standard 
ten-bench,  single-truck  open  cars 
are  as  follows :  Length  over  all, 
31  ft.  10  ins.  ;  width  over  all,  7 

ft.  ins. ;  width  at  sills,  6  ft.  7-i  ins. ;  height  from  bottom 
of  sill  to  top  of  trolleyboard,  8  ft.  8  ins.  Of  these  six 
benches  have  reversible  seats  and  four  are  ljulkhead 
benches.  The  total  seating  capacity  is  fifty  passengers. 
The  car  has  the  monitor  type  of  roof,  with  eight  fixed 
sash  on  each  side,  glazed  with  white  chipped  glass,  and 
three  drop  sash  with  drop  blinds  in  each  bulkhead.  The 
side  steps  are  of  the  folding  type,  and  canvas  side  cur- 
tains with  Hartshorn  rollers  and  steel  rods  slide  in  grooves 
in  the  pillars.  Dashers,  bumpers,  draw-heads  and  platform 
gongs  are  similar  to  those  described  above  for  the  double- 
truck  closed  cars. 

Each  car  is  equipped  with  two  sand  boxes  placed  under 
the  inside  bulkhead  bench,  and 
operated  by  hand  levers.  The 
seat  panels  are  either  Brill  pa- 
tent malleable  iron  or  white- 
wood.  The  cars  are  equipped 
with  either  Peckham  8-ft.  wheel- 
base  trucks,  G.  E.-800  motors 
and  K-2  controllers,  the  ends  of 
the  car  being  trussed  up,  or  Du- 
pont  trucks,  Westinghouse  68 
motors  and  K-ii  controllers  and 
no  trusses,  but  f-in.  x  8-in.  steel 
sill  plates.  There  are  two  light- 
ing circuits,  including  standard 
9^-in.  Neal  electric  headlight 
placed  in  center  of  dashers,  and 
standard  Nuttall  trolley  stands. 

The  standard  double-truck  open  cars  have  thirtten 
benches  (nine  with  reversible  backs  and  four  bulkheads). 
The  length  over  all  is  36  ft.  11  ins.;  width  over  drip-rail, 
7  ft.  lof  ins. ;  width  over  pillars,  7  ft.  3  ins. ;  width  over 
sill  plates,  6  ft.  7I  ins.  The  height  fnmi  top  of  floor  to 
under  side  of  plate  is  6  ft.,  and  from  bottom  of  sill  to  top  of 
trolleyboard,  8  ft.  11 J  ins. 

The  roof  is  of  monitor  type  with  twelve  fixed  sash  on 
each  side,  having  white  chipped  glass  with  i-in.  ])lain 
border.  Three  drop  sash  are  placed  in  each  bulkhead,  with 
pantasote  curtains  on  Hartshorn  rollers  and  Acme  fixtures. 
The  inside  finish,  as  well  as  all  corner  posts  and  side  pil- 


lars, is  of  white  ash.  The  ceiling  is  of  three-ply  c[uartere(t 
oak  veneer  in  three  sections,  and  side  panels  of  malleable 
iron  of  Brill  pattern.  The  side  curtains  are  of  pantasote, 
with  Hartshorn  rollers  and  Acme  fixtures,  furnished  with 
steel  rods  running  in  grooves  in  the  side  pillars.  Folding 
steps  are  placed  on  each  side,  each  supported  by  eleven 
drop-forged  steel  hangers.   The  dashers,  angle-iron  bump- 


DOUBLH-TRUCK  CLOSED  CAR,  BROOKLYN 

ers,  draw-heads,  platform  gongs,  etc.,  are  all  as  described 
for  the  standard  double-truck  closed  car.  Two  sand  boxes 
are  placed  under  the  outside  bulkhead  benches.  These 
cars  are  wired  with  two  lighting  circuits,  including 
standard  9^-in.  Neal  headlights. 

At  present  the  standard  signs  for  all  cars  in  the  borough 
of  Brooklyn  are  as  follows :  For  the  side  signs,  the  name 
of  the  street  or  avenue  is  painted  in  full  on  ground  glass, 
fitted  in  two  or  more  removable  sash,  which  fit  into  the 
monitor  sash  openings  on  the  side  of  the  monitor  roof. 
The  end  signs  are  in  the  same  way  painted  on  removable 
sash  fitting  into  the  end  monitor  sash  openings.  The  side 
signs  indicate  the  route,  and  the  end  signs  indicate  in  a 


SINGLE-TRUCK  CLOSED  CAR,  BROOKLYN 

general  way  the  destination.  These  signs  are  illuminated 
at  night  by  the  ceiling  lights  in  the  interior  of  the  car. 

In  addition,  there  is  installed  under  each  bonnet  a  four- 
sided  wooden  sign,  4  ins.  x  4  ins.  x  24  ins.,  on  each  of  the 
four  faces  of  which  is  painted  a  different  special  destina- 
tion, according  to  the  lines  on  whicli  the  car  operates.  The 
conditions  in  l!rookl\n  necessitate  signs  being  either  re- 
movable or  having  a  great  number  of  different  route  and 
destination  names.  In  summer  on  Sundays  and  holidays, 
on  account  of  changed  conditions  of  traffic,  large  numbers 
of  cars  nnisl  be  diverted  from  their  regular  routes  to  lines 
that  run  to  summer  resorts,  necessitating",  of  course,  a  com- 
plete change  in  signs.    In  Manhattan  these  conditions  do 
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not  obtain,  and  a  change  of  three  or  four  signs  is  sufficient. 
This  is  amply  provided  for  hy  the  four-sided  box  signs  in 
general  use  in  the  latter  bomugh. 

The  standard  fender  in  Ih-ouklyn  is  of  the  Crawford  t_vpe, 


(''  ■•,.-  DOUBLE-TRUCK  OPEN  CAR,  BROOKLYN 

fitted  with  an  annealed  wire  mat  in  mesh  and  with  special 
hangers  and  guides,  allowing  it  to  be  raised  readily  and 
placed  out  of  the  way  on  cars  operating  over  the  bridge. 
These  fenders  are  made  in  the  shops  of  the  company,  where 
special  apparatus  is  installed  for  this  purpose.  In  Manhat- 
tan the  standard  fender  is  of  the  Providence  type,  made  by 
the  Consolidated  Car  Fender 
Company.  On  the  Broadway, 
Third  Avenue  and  some  other 
hues,  however,  no  fender  in  front 
of  the  bum])er  is  used,  but  an  ex- 
tra strong  and  efficient  wheel 
guard  is  placed  around  the  trucks. 
The  extreme  congestion  of  the  ve- 
hicular and  car  traffic  on  these 
routes  would  possibly  render  a 
more  cumbersome  device  imprac- 
ticable. Here  again  the  dift'erent 
operating  conditions  in  the  two 
boroughs  is  apparent,  making  a 
fender  on  each  end  of  the  car  a 
necessity  in  Manhattan,  whereas 

in  Brooklyn  one  removable  fender  meets  llie  re(|uirements. 
In  Manhattan  a  numl)er  of  lines  have  their  termini  in 
crowded  portions  of  the  city,  where  cars  must  take  a  cross- 
over and  the  operating  end  of  the  car  l)e  changed.  In 


Westinghouse  68  motors,  G.  E.  K-ii  controllers,  two  G. 
E.  type  M.  O.  circuit  breakers  placed  under  the  bonnets, 
and  one  G.  E.  type  M.  D.  lightning  arrester.  The  single- 
truck  cars  have  fuse  box  and  motor  switches,  instead  of 

circuit  breakers.  The  standard 
wheels  of  this  company  for  both 
single  and  double  trucks  are 
chilled  cast  iron,  33-in.  diam- 
eter, 2g-in.  width  of  tread,  §-in. 
flange,  and  weighing  420  lbs. 
They  are  mounted  on  4-in. 
axles.  The  pony  wheels  on  the 
Brill  maximum-traction  trucks 
are  20  ins.  in  diameter  and 
mounted  on  3iS-in.  axles. 

The  painting  of  all  cars  of 
all  types  mentioned  above  is 
standardized.  The  main  panels, 
letterboards  and  bulkheads  are 
crimson  lake,  lettered  and  striped  with  gold  leaf  on  the 
closed  cars  and  alumintun  leaf  on  the  open  cars.  The  cove 
panels,  dashers,  window  sills  and  side  sills  are  citron  yellow 
with  pale-blue  striping.  All  bumpers,  inside  dashers,  fen- 
der hangers  and  ironwork  are  Indian  red.  All  the  car 
trimmings,  inside  and  out,  are  brass  of  standard  design. 


PARLOR  CAR,  BROOKLYN 

Brooklyn  there  are  either  loops,  so  that  no  change  is  needed, 
or  else  the  termini  are  in  suburban  districts,  where  there  are 
both  time  and  place  to  make  such  fender  changes. 

All  double-truck  cars  of  the  Brooklyn  Heights  Railroad 
Company  in  Brooklyn  have  Brill  maximum-traction  trucks, 


SINGLE-TRUCK  OPEN  CAR,  BROOKLYN 

The  object  sought  after  in  build,  as  well  as  interior  and 
exterior  finish  of  the  cars,  has  1)een  simplicity,  durability 
and  strength,  and  the  standardizing  of  all  parts,  with  a 
view  to.  making  the  cars  attractive  to  the  eye  and  at  the 
same  time  economically  maintained. 

Besides  the  types  of  cars  described  above, 
there  has  been  introduced  in  Brooklyn  a 
combination  car,  of  which  the  general  di- 
mensions are  as  follows :  Length  of  body, 
28  ft. ;  length  over  bumpers,  37  ft.  f  in. ; 
width  over  sill  plates,  7  ft. ;  width  over 
posts,  7  ft.  9  ins. ;  width  over  drip  rails,  8 
ft.  -i  in. ;  height  from  floor  to  plate,  6  ft.  i 
in. ;  height  from  bottom  of  sill  to  top  of  trol- 
leyboard,  8  ft.  iif  ins. 

The  floor  framing  of  these  cars  is  the 
same  as  the  double-truck  open  cars.  The 
interior  finish,  body  and --roof  of  the  car 
are  similar  in  construction  to  the  standard  double-truck 
closed  car,  except  that  the  main  panels  are  narrower,  leav- 
ing window  openings  30I  ins.  x  385  ins. 

Individual  chair  seats  are  installed  in  these  cars  (in 
place  of  the  longitudinal  side  seats),  and  afford  greater 
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aisle  room,  while  the  possibility  of  a  passenger  occupying  parcels  out  of  the  aisle.    Possibility  of  removing  window 

more  space  than  alloted  for  one  person  is  avoided.    The  sash  and  converting  car  into  an  open  car  withing  forty 

inside  finish  is  of  cherry.    The  window  sash  can  be  re-  minutes,  thus  removing  the  necessity  of  a  double-car  equip- 

moved  by  releasing  the  metal  parting  strips  that  are  held  ment,  as  well  as  the  necessity  of  cither  transferring  motor 


NOVHL  SEATING  ARRANGEMHNT  IN  THE  NEW  TYPE  OF  BROOKLYN  CAR 


in  position  by  three  set  screws  through  each  pillar,  and  the 
car  converted  into  an  open  car.  The  pantasote  curtains, 
sliding  in  grooves  cut  diagonally  across  the  pillars,  furnish 
ample  protection  from  the  heaviest  rain  storm  when  sash 
are  removed. 

These  cars  are  more  full}'  described  in  a  paper  to  be  read 
at  the  meeting  of  the  American 
Street  Railway  Association  to  be 
held  in  New  York,  Oct.  9-1 1, 
1901.  The  accompanying  pho- 
tographs of  the  interior  of  the 
car  indicate  some  of  the  various 
positions  in  which  the  revolving 
chair  seats  may  be  placed.  The 
very  apparent  advantages  of  this 
type  of  car  may  be  summarized 
as  follows :  Seating  capacity 
equal  to  the  longitudinal  type 
seat,  with  4  ins.  more  aisle  space 
than  in  the  ordinary  closed  car. 
Impossibility  of  anyone  occupying  more  than  one  scat. 
Seating  of  thirty-six  passengers,  thirty-four  of  which  are 
facing  the  direction  in  which  the  car  is  moving,  whether 
the  seats  are  in  a  transverse  or  longitudinal  position.  Pos- 
sibility of  changing  position  of  seats  from  side  to  trans- 
verse, or  vice  versa,  in  less  than  one  minute.  Location  of 
heaters  back  of  seats,  where  it  is  impossible  for  them  to 
come  in  contact  and  possibly  damage  passengers'  clothing. 
Space  provided  under  seats  for  setting  away  hand]:)ags  or 


and  truck  ec^uipment  from  closed  to  open  cars,  or  of  having 
a  doul)le  motor  and  truck  equipment.  Reducing  in  the 
ratio  of  three  to  one,  as  against  the  standard  open  car  with 
running  boards,  the  number  of  accidents,  when  the  car  is 
used  as  an  open  car,  by  compelling  passengers  to  leave  or 
enter  car  by  the  rear  platform. 


NEW  TYPE  OF  BROOKLYN  "COMBINATION"  CAR 


There  has  also  been  operated  in  Elrooklyn  during  the 
past  summer  a  regular  parlor-car  service  between  New 
York  and  Brighton  Beach.  These  cars,  on  which  an  extra 
fare  is  charged,  are  limited  to  carrying  twenty-five  pas- 
sengers, and  are  luxuriously  fitted,  having  large  and  com- 
fortable individual  chairs,  large  observation  platform.^,  an 
interior  finish  of  mahogany  or  antique  oak,  and  the  ex- 
terior painted  in  royal  blue,  with  gold  lettering,  stri])inL;"  and 
scroll  work. 


THE  POWER  STATIONS  AND  DISTRIBUTION  SYSTEM 
OE  THE  BROOKLYN  RAPID  TRANSIT  COMPANY 

BY  C.  E.  ROEHL 

Chief  Engineer  of  Power  Stations,  Brooklyn  Heights  Railroad  Company 


OWING  to  the  abnormal  increment  which  every  year 
is  made  in  the  demands  of  the  Brooklyn  Rapid 
Transit  Compan}-  upon  its  power  supijly,  a  large 
mcrcase  in  its  generating  facilities  has  become  imperative 
and  is  about  to  be  made.  Up  to  within  a  few  months  the 
system  has  been  operated  entirely  by  direct  current,  boost- 
ers being  used  where  long  distances  necessitated,  but 
the  development  of  territory  greatly  removed  from  the 
present  power  stations,  as  well  as  a 
desire  for  greater  flexibility  in  pro- 
viding for  future  growth  in  unex- 
pected localities,  has 
led  to  the  decision 
that  the  most  satis- 


PRESENT  EQUIPMENT 

It  will  be  of  interest  possibly  before  going  into  the  details 
of  the  extensive  improvements  which  are  contemplated  to 
briefly  outline  the  equipments  of  the  various  power  sta- 
tions as  they  are  at  present,  not  including  the  cable  power 
station  on  State  Street,  which  is  used  to  operate  the  Mon- 
tague Street  line  solely,  and  which  is  of  no  interest  from 
an  electrical  standpoint.  There  are  now  working  five  gen- 
erating plants,  known  respect- 
ively as  the  Eastern  Power  Sta- 
tion, the  Southern  Power  Station, 
the  Third  Avenue 
Power  Station,  the 
Thirtv-Ninth  Street 


VIEWS  OF  THE  FOUNDATION,  NEW  THIRD  AVENUE  POWER  STATION 


factory  way  to  increase  the  power  capacity  is  to  adopt  a  sys- 
tem of  high-tension  distribution  and  rotary  converters. 
This  radical  departure  from  present  methods  will  allow  the 
building  of  a  large  single  station,  most  advantageously  lo- 
cated for  its  supply  of  coal  and  water,  yet  able  to  distribute 
its  current  without  excessive  loss  to  any  part  of  the  system, 
and  by  placing  the  high-tension  feeders  underground,  will 
obviate  the  further  stringing  of  heavy  overhead  cables. 
Plans  for  this  work  have  been  completed,  and  in  the  follow- 
ing pages  a  description  is  given  of  some  of  the  principal 
features  of  the  development. 


Power  Station,  and  the  Bridge  Power  Station. 

The  largest  of  these  stations,  the  Eastern  Power  Station, 
sometimes  known  as  the  "Kent  Avenue,"  is  situated  at 
Kent  and  Division  Avenues,  and  has  a  total  capacity  of 
9200  kw.  This  output  is  obtained  from  four  General  Elec- 
tric 1500-kw  and  two  Walker  i6oo-kw  generators.  It  will 
be  remembered  that  the  first  General  Electric  generators 
which  were  installed  in  this  station  in  1893  were  the  largest 
railway  generators  which  had  at  that  time  been  built.  The 
two  Walker  generators  were  installed  in  1898.  The  en- 
gines of  this  station  are  of  the  cross-compound,  condensing, 
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direct-connected  type,  made  by  the  E.  P.  Allis  Company, 
and  are  six  in  number  and  of  2000  hp  each.  They  have 
cylinders  32  ins.  x  62  ins.  x  60  ins.  stroke, 
and  run  at  75  r.  p.  m.  at  160  lbs.  steam  pres- 
sure. Each  engine  is  connected  to  a  Wheeler 
surfacc  condenser.  There  are  thirty-four 
boilers  of  250  hp  each,  twenty-four  of  which 
were  installed  in  1893,  when  the  station  was 
built,  and  ten  in  1898,  when  the  Walker  gen- 
erators were  added.  Twenty-four  of  the 
boilers  were  made  by  the  Babcock  &  Wilcox 
Company,  and  the  remaining  ten  by  the 
Aultnian  &  Taylor  Company,  and  are  fur- 
nished with  six  economizers  made  by  the 
Green  Fuel  Economizer  Company,  of  Mat- 
teawan,  N.  Y. 

The  next  largest  station  is  the  Southern 
Power  Station,  situated  at  Fifty-Second 
Street  and  First  Avenue,  directly  behind  the 
main  repair  shops  of  the  company.  This 
station  was  built 
1892,  and  is  of  a 
somewhat  pecu- 
liar type.  It  con- 
tains six  looo-hp 
cross  -  compound 
condensing  Allis 
engines  on  the 
main  floor,  belted 
to  twelve  General 
Electric  400-kw 
four-pole  gener- 
ators placed  on 
the  second  floor. 
These  engines  oc- 
cupy floor  space 
running  longitudi- 


this  means  the  dynamo  tenders  can  at  all  times  see  the 
engines  on  the  main  floor  and  be  in  easy  communication 


THE  SOUTHERN  POWER  STATION 


nally  down  the  center  of  the  ljuilding  only,  the  sides  being 
supported  by  the  ccjlunins  u])on  which  the  roof  rests.  By 


the  ge 
Four 


with  the  engineer. 
The  switchboard 
is  at  the  end  of 
this  second  floor. 
The   engines  are 
26  ins.  X  48  ins. 
X  48  ins.  stroke, 
running  at  75  1.  p. 
m.,  and   160  lbs. 
steam  pressure.  In 
1898   two  West- 
inghouse  com- 
pound, automatic 
condensing  en- 
gines of  500  hp 
each  were  added, 
one  direct  connected  to  and  the  other  driv- 
mg  by  belt  a  booster.    The  two  boosters  are 
of  1000  amps,  capacity  each.   To  each  of  the 
eight  engines  is  connected  a  Wheeler  sur- 
face condenser.    Sixteen  Babcock  &  Wilcox 
water-tube  boilers  of  250  hp  each,  equipped 
with  Wilkinson  automatic  stokers  and  four 
Green  fuel  economizers,  were  installed  in 
1892,  and  have  proved  sufficient  for  carrying 
the  extra  load  of  the  looo-hp  booster  ca- 
pacity. 

The  Third  Avenue  Power  Station,  at 
Third  Avenue  and  First  Street,  has  a  total 
capacity  of  4400  kw,  distributed  among 
several  different  types  of  machinery.  With 
the  exception  of  two  Walker  generators  of 
Soo  kw  each,  w  bicli  were  installed  in  1898, 
and  are  direct  connected  to  Allis  cross-com- 
pound condensing  engines  of  1000  hp  each, 
nerators  in  this  station  are  of  the  belt-driven  tvpe. 
Corliss  tan<lem-ci)mi)ound  engines,  22  ins.  x  40  ins. 
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X  48  ins.  stroke,  750  hp  and  76  r.  p.  m.  each,  drive  f(_)nr  No. 
6  Westinghouse  400-kw  generators.  The  engines  were 
made  by  the  C.  &  G.  Cooper  Company.  Thre  Cooper 
■CorHss  tandem-componnd  engines,  20  ins.  .x  36  ins.  x  48 
sins,  stroke.  78  r.  p.  m.,  550  hp  each,  drive  three  General 
Electric  M.  P.  400-kw.  generators.    A  16  ins.  x  30  ins.  x 


48  ins.  struke  Cooper 
Corliss  tandem-com- 
pdund  engine  nf  75  r. 

m  and  375  hp  was 
installed  in  1896  to 
drive  a  Westinghouse 
230-kw  1:)ooster,  and  a 
if)  ins.  X  27  ins.  x  i() 
ins.  stroke  Westing- 
liouse  com])(  )und  auto- 
matic engine  of  250  r. 

ni.  and  250  hp  was 
installed  in  1898  to 
(h'ive  a  General  Elec- 
tric Ijooster  of  200  kw. 

All  the  engines  in  this  station  are  connected  to  jet 
condensers.  The  boiler  plant  consists  of  twenty  Bab- 
cock  &  Wilciix  water-tube  boilers  of  250  hp  each,  all 
equipped  with  the  Wilkinson  automatic  stokers. 
No  economizers  arc  installed  in  this  station. 

The  Thirty-Ninth  Street  Station,  at  the  foot  of 
Tliirtv-Xinth  .'street,  is  the  most  jxiorly  situated  from 
a,  distribution  standpoint  of  any  of  the  company's 
stations,  and  is  of  the  smallest  capacit}',  the  total  out- 
put l)eing  but  35'''0  kw  at  the  nominal  rating.  This 
station  contains  three  Cooper  Corliss  eross-eom- 
])ound,  direct-connected,  22  ins.  x  40  ins.  x  48  ins. 
stroke  engines  of  83  r.  p.  m.  and  750  hp  each,  installed 
ui  1895;  two  Cooper  Corliss  cross-compound,  direct- 
connected  28  ins.  X  52  ins.  x  48  ins.  stroke  engines  of 
75  r.  p.  m.  and  1500  hp  each,  installed  in  1896,  and 
Worthington  surface  condensers  for  these  engines.  The 
three  smaller  engines  are  connected  to  two  M.  P.  Westing- 
house 660-kw  generators  and  one  Westinghouse  direct- 
connected  booster  of  560  kw,  and  the  two  larger  engines 
drive  two  M.  P.  Westinghouse  1120-kw  generators.  The 
boiler  plant  consists  of  ten  Babcock  &  Wilcox  water-tube 
250-hp  boilers,  which  were  installed  in  1895,  and  which 
have  no  stokers  or  economizers. 


GENERAL  PLAN  OF  POWER  IMPROVEMENTS 

In  the  general  plan  of  the  power  improvements  which 
are  contemplated  the  last  station  mentioned,  that  is,  the 
Thirty-Ninth  Street  Station,  will  be  dispensed  with,  and 
its  territory  will  be  supplied  by  the  new  station  which  is  to 
be  built  at  Third  Avenue  and  First  Street,  adjoining  the 
present  Third  Avenue  Station.  An  addition  of  36,- 
000  hp  in  generator  capacity  will  be  made  to  the  pres- 
ent installations,  and  of  this  increase  eight-ninths  will 
be  located  at  the  Third  Avenue  and  First  Street  Sta- 
tion. The  other  4000  hp  will  be  added  to  the  Eastern 
Power  Station. 

The  Bridge  Station,  which  is  now  ecjuipped  with 
steam  for  running  the  cable  drums,  will  be  completely 
transformed  into  an  electric  sub-station  when  the  pro- 
posed improvements  have  been  completed.  This  sta- 
tion at  present  contains  one  of  the  Brooklyn  Rapid 
ran  sit 's  storage  batteries,  as  well  as  an  au.xiliary 
steam  ])lant  for  the  city  lighting  plant  and  for  heating 

the  Brooklyn 
terminal  of  the 
bridge.  There  is 
a  battery  booster 
which,  in  the  re- 
arrangement of 
the  station,  will 
be  moved  from 
its  present  posi- 
tion to  what  is 
now  used  as  the 
coal  storage.  In 
this  room  will 
also  be  placed 
3000  kw  in  ro- 


THH  THIRTY-NINTH  STREET  POWER  STATION 

tary  converters  for  supplying  the  bridge  lines.  The  bridge 
cable  will  be  driven  by  induction  motors  receiving  power 
from  the  Third  Avenue  Power  Station.  There  will  be  two 
of  these  motors  of  8oo-hp  capacity  each,  and  they  will  be 
wound  for  6000  volts.  The  maximum  electrical  output  of 
this  station  will  be  8000  amps. 

The  Fifty-Second  Street  Station  will  be  kept  in  opera- 
tion as  a  combined  steam  and  rotary  station,  its  territory 
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hfiiig  increased  by  taking  part  of  the  district  now  supjilied 
by  the  Thirty-Ninth  Street  Station,  which,  as  mentioned 
a1)Ove,  will  be  shut  down.  In  the 
Fifty-Second  Street  Station  it  will  be 
necessary  to  install  rotary  converters, 
a  sufficient  increase  being  provided  to 
enable  the  steam  plant  of  the  station  to 
be  closed  down  entirelx  during  one 
watch  and  operated  as  a  rotary  sub- 
station from  the  new  Third  Avenue 
Station.  ( )n  llie  otiier  lirnid,  during 
light  loads  it  will  be  possible  to  convert 
direct  current  into  high-tension  alter- 
nating current  for  use  at  the  vari(ius 
rotary  sub-stations  throughout  the  sys- 
tem. The  output  of  this  station  will, 
therefore,  be  greatl\-  increased  b\'  the 


thirty-six  boilers  will  probably  be  equipped  with  mechan- 
ical stokers  and  a  forced-draft  system  adopted  on  the 


boilers  on  the  second  floor.  The  maxi- 
mum load  on  the  enlarged  station  will  be 
26,000  amps. 

The  new  main  32,000-h])  power  sta- 
tion is  situated  at  Third  Avenue  and 
First  Street.  The  site  of  this  station 
has  l)een  selected  on  account  of  its  su- 


addition  of  the  rotaries,  although  the 
steam  plant  will  furnish  8500  amps,  as 
at  present. 

The  capacity  of  the  Eastern  Power 
Station  will  be  increased  by  the  addi- 
tion of  a  seventh  direct-connected  unit 
of  twice  the  capacity  of  those  now  in- 
stalled. This  unit  will  consist  of  a 
4000-hp  Allis-Chalmers  engine  and  a 
direct-current  Westinghouse  railway 
generator  similar  to  those  which  will  be 
installed  in  the  new  Third  Avenue 
Power  Station.  'Jdiis  will  bring  the 
capacity  of  the  Eastern  Station  up  to 
16,000  hp.  The  new  unit  will  be  in- 
stalled in  what  is  now  used  as  a  store- 
room. In  order  to  make  the  increase 
in  steam  distribution,  the  capacity  of  the 
Ije  also  enlarged,  but  the  ])resent  station 
increase  of  only  500  hp  in  boilers.    The  entire  plant  of 


bi  liler  plant  nuist 
will  adnu'l  '  if  an 


THE  EASTERN  POWER  STATION 

j.ierior  advantages  as  a  distributing  center,  and  the  best 
facilities  exist  for  obtaining  coal,  which  can  Ik'  received 
dn-cctb'  from  canal  lioats  from  the  (Jowanus  Canal.  The 
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plot  of  ground  is  sufficiently  large  to  provide  for  all  future 
growth,  and  at  the  same  time  there  is  an  abundance  of 
room  for  the  storage  of  coal. 

SUB-STATIONS 

From  this  station  will  be  operated  the  following  sub- 
stations :  Halsey  Street  and  Broadway,  Fulton  and  Essex 
Streets,  Fulton  Street  and  Tompkins  Avenue,  Coney  Isl- 
and, Brooklyn  Bridge,  Southern  Power  Station  and  Park- 
ville.    The  Halsey  Street  and  Broadway  sub-station  will 
require  an  ultimate  capacity  of  seven  looo-kw  rotary  con- 
verters, and  will  also  contain  a  booster  for  the  Bowery 
Bay  line.    This  booster  is  already  installed  and  in  opera- 
tion, two  of  the  old  Ridgewood 
Station    generators,    which  were 
saved  from  the  recent  fire,  hav- 
ing been  rewound  for  this  pur- 
post.    The  general  scheme  of  im- 
provements, however,  is  not  for- 
mulated   with    the    intention  of 
employing  boosters   on  the  sys- 
tem, and  it  is  the  intention  after 
the  alternating-current  generating 
station  is  completed  and  the  ro- 
tary  converters   installed   to  do 
away  with  this  machine.  Before 
the  ultimate  demand  on  the  sta- 
tion of  14,700  amps,  is  reached, 
therefore,  the  booster  will  be  re- 
moved and  a  sub-station  erected 
ii'  the  vicinity  of  Maspeth.  The 
Essex  and  Fulton  Street  sub-sta- 
tion in  East  New  York  will  be 

a  combined  rotary  and  storage-battery  sub-slalion.  It  will 
contain  two  looo-kw  rotary  converters  and  the  two  storage 
batteries  already  in  use  at  East  New  York.  Of  these 
storage  batteries  one  is  the  portable  battery  used  at  Brigh- 
ton Beach,  and  removed  in  the  winter  time  to  East  New 
York,  which  is  installed  on  the  elevated  railroad  cars,  and 
was  described  in  the  Street  Railway  Journal  a  few 
months  ago.  These  batteries,  as  well  as  that  at  the  bridge, 
are  composed  of  chloride  accumulators,  made  by  the  Elec- 
tric Storage  Battery  Company.  There  has  been  no  provi- 
sion made  for  increasing  the  storage  battery  capacity  of  the 
system  in  the  intended  development,  the  two  batteries  be- 
ing allowed  to  retain  their  present  size  and  position.  The 
power  from  this  sub-station,  which  will  be  one  of  the  first 

60000 


the  present  third  avenue  power  station 


30000 


50000 


40000 


80000 


npei 

1     5     (1     7     8     !)    10    U   12  1 
A.M.,  Hours 


'1 


P.M. 


8    9    10   11  12 

Street  Ry.  Journal 

TOTAL  LOAD  DIAGRAM,  SUMMER  SATURDAY 


i 


8     '.)    10   11   1-i  1 
Hours 


i 


A.M.  Hours  P.M. 

TOTAL  LOAD  DIAGRAAA,  SUMMER  SUNDAY 


S  !1  10  11  13 
Strwl  Ry.Jouniul 


new  stations  to  be  constructed,  will  be  used  principally  on  kw  rotary  converters,  giving  a  maximum  load  of  5850 
the  Jamaica  surface  lines  and  the  elevated  lines,  and  the     amps.    The  station  structure  is  now  completed  and  the 
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looo-kw  rotary  installed.  This  rotary  was  started  on  Aug. 
31,  1901,  using  purchased  high-tension  current  from  the 
lighting  station  at  Sixty-Fifth  Street. 

The  Parkville  sub-station  will  be  located  in  the  vicniity 
of  the  Brighton  Beach  line  in  Matbush,  and  will  furnish 
power  to  the  district  now  supplied  from  the  Thirty-Ninth 
Street  Power  Station.  As  the  company  does  not  own  prop- 
erty at  this  point,  the  site  will  have  to  be  purchased,  and 
the  exact  position  is  therefore  not  yet  determined.  It  will 
contain  two  looo-kw  and  one  500-kw  rotary  converters, 
the  maxinnnn  load  being  5800  amps. 

The  Toni])kins  Avenue  and  Fulton  Street  Station  will  be 


new  system  with  the  placing  of  its  feeders  underground. 
The  recent  imperative  demands  for  greater  power  than 
could  be  obtained  from  the  company's  stations  has  enforced 
the  buying  of  current  from  other  companies,  and  the  most 
natural  solution  of  the  difficulties  which  beset  the  engineers 
was  to  take  the  6500-volt  high-tension  alternating-current 
supplied  by  the  Kings  County  Electric  Light  &  Power 
Com])any.  Idle  railway  company  has  adopted  a  standard 
size  of  cable  for  all  its  high-tension  work.  This  is  a  triplex, 
paper-insulated,  lead-covered  cah\e,  each  conductor  having 
a  cross  section  of  250,000  circ.  mils.  These  cables  will  be 
laid  in  terra-cotta  ducts  placed  under  the  streets  of  the  city. 


WOlVK  ON  THE  FOUNDATION  OF  THE  NEW  THIRD  AVENUE  STATION,  FROM  A  RECENT  PHOTOGRAPH 


located  on  the  company's  property-  on  Fulton  Street  near 
Tompkins  Avenue,  in  what  was  the  old  Tompkins  Avenue 
depot.  It  will  contain  three  looo-kw  and  one  500-kw  ro- 
tary converters,  and  the  maximum  load  will  be  7800  amps. 
This  completes  in  a  general  way  the  entire  intended  power 
development  of  the  Brooklyn  Heights  Railroad  Company, 
but,  of  course,  before  it  is  entirely  completed  there  may 
be  minor  changes  made  in  the  scheme  and  the  possible 
underestimated  augmentation  in  the  traffic  of  certain  sec- 
tions may  produce  the  necessity  of  larger  additions  at  those 
points. 

THE  FEEDER  SYSTEMS 

Within  the  last  year  the  company  has  inaugurated  the 


The  diagram  on  the  next  page  shows  in  general  the  pro- 
posed arrangement  and  gives  the  number  of  ducts,  loads  in 
amperes,  etc.  A  map  is  also  given  of  the  Borough  of  Brook- 
lyn, showing  the  districts  which  will  be  supplied  by  the 
sub-stations,  and  giving  at  a  glance  the  general  features  of 
load  and  location  of  stations.  In  the  map  the  different  dis- 
tricts are  separated  by  heavy  double  lines. 

THE  NEW  THIRD  AVENUE  POWER  STATION 

The  new  power  station  which  is  now  being  constructed 
is  naturally  the  most  important  factor  of  the  development. 
This  station  has  been  designed  and  is  being  built  on  what 
is  accorded  to  be  the  very  best  lines  of  railway  power  house 
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construction,  and  every  attempt  is  being  made  to  produce  a 
model  central  station  for  railway  distribution.  The  build- 
ing will  be  placed  on  a  plot  of  land  owned  by  the  company 


concrete,  that  under  both  tlie  boiler  section  and  the  engine 
room  being  about  6  ft.  in  thickness.  It  will  be  of 
red  ])rick  with  bluestone  trimmings,  and  will  follow  out 
in  its  architectural  lines  what  is  now  the  standard 
Brooklyn  Rapid  Transit  style  of  appearance.  The 
words  "Brooklyn  Rapid  Transit  Company"  in  large 
iron  letters  are  placed  on  the  upper  portion  of  the 
Third  Avenue  front.  This  front  of  the  building  is 
183  ft.  3  ins.  in  length.  The  depth  of  the  part  con- 
ssExsT.  taining  the  engines  and  dynamos  is  186  ft.  9  ins,  and 
that  which  is  to  be  occupied  by  the  boilers  is  20  ft. 
shorter,  being  but  166  ft.  9  ins. 

The  boilers  are  an-anged  in  banks  of  two,  each 


f 
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MAP  OF  THE  FEEDER  SYSTEM 


adjacent  to  the  present  station,  and  will  be  divided  into 
two  portions,  as  shown  in  the  accompanying  elevation. 
The  southern  portion  is  to  be  used  for  the  engine  and  dy- 
namo room,  and  the  northern  portion,  which  is  consider- 
ably higher,  will  contain  two  stories  of  boilers,  with  coal 
storage  above. 

The  building  is  built  entirely  on  piles  surmounted  by 


FRONT  ELEVATION  OF  THE  NEW  THIRD  AVENUE  POWER  STATION 
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boiler  being  of  650-hp  capacity,  and  the  first  installation  will 
consist  of  twenty-four  boilers.  These  will  be  arranged  on 
each  side  of  the  building  in  two  stories,  six  boilers  being 
placed  in  each  tier.  The  boilers  are  of  the  Babcock  &  Wil- 
cox type,  made  by  the  Aultman  &  Taylor  Company,  and 
will  have  6500  sq.  ft.  of  heating  surface  each.  There  will 
be  no  economizers  in  the  first  installation,  but  space  will 
be  left  for  equipping  the  plant  with  tliem  if  desired  in  the 


The  boilers  will  be  equipped  with  automatic  stokers  of 
a  type  not  yet  decided  upon.  There  will  also  be  installed  a 
forced-draft  system  in  order  that  the  steam  plant  may  be 
operated  at  its  maximum  capacity  during  rush  hours.  The 
coal  and  ash  handling  system  will  be  most  complete.  The 
first  installation  of  coal  conveying  apparatus  will  be  ca- 
pable of  moving  125  tons  of  coal  per  hour,  and  provision 
has  been  made  in  the  designs  for  duplicating  this  capacity 
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future.  The  feed-water  will  be  supplied  by  BulTalo  pumps 
and  heated  by  enclosed  feed-water,  whose  make  is  to  be 
decided  later. 

There  will  be  two  stacks,  one  rising  on  each  side  of  the 
boiler  rooms.  These  stacks  are  of  the  self-supporting  steel 
type,  with  bride  linings,  and  are  to  be  217  ft.  in  height. 
The  plan  of  the  first  floor,  presented  herewith,  shows  the 
arrangement  of  the  boilers  as  it  will  be  when  the  total  ca- 
pacity of  the  station  has  been  installed.  At  present,  how- 
ever, the  four  units  shown  at  the  end  of  this  floor  and  the 
corresponding  four  units  immediatelv  above  them  will  be 
omitted  on  the  west  end  of  the  building. 


if  desirable.  All  coal  will  be  weighed  before  going  to  the 
coal  pockets.  The  ashes  will  be  removed  from  the  station 
l)y  cars  operated  by  an  electric  locomotive. 

The  engine  room  will  contain  at  first  but  six  4000-hp 
generating  units,  placed  in  two  rows  of  three  each,  leaving 
■>pace  at  the  western  end  for  the  symmetrical  arrangement 
of  the  two  other  units  which  it  is  expected  to  install  later 
on,  one  at  the  end  of  each  row.  These  generating  units 
consist  of  Allis-Chalmers  vertical,  marine-type  condensing 
engines,  direct  connected  to  Westinghouse  generators. 
Four  of  these  generators  will  be  of  the  three-phase,  alter- 
nating-current, revolving-field  type,  generating  current  at 
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6600  volts  and  25  cycles.  The  other  two  generators  will 
be  Westinghouse  multipolar  railway  generators,  delivering 
current  at  575  volts.  The  engines  and  generators  are 
similar  in  design  to  those  furnished  the  MetropoHtan  Rail- 
way Company,  of  Manhattan,  but  the  relative  positions  of 
the  cylinders,  fly-wheel  and  generator  is  somewhat  dif- 
ferent. The  accompanying  drawing  shows  the  general 
arrangement.    There  are  three  bearings,  one  of  which  is 


4000-HP.  GENERATING  UNITS  F 

an  i)utl.)oard  bearing  on  the  far  side  of  the  generator.  The 
fly-wheel  is  placed  between  the  generator  and  the  middle 
bearing,  and  the  low-pressure  cylinder  is  the  nearer  to  the 
fly-wheel  and  generator.  The  connecting  rod  of  the  high- 
pressure  cylinder  is  connected  to  the  shaft  by  a  disc  crank 
at  its  end.  The  sizes  of  the  cylinders  are  42  ins.  x  86  ins.  x 
60  ins.  stroke,  and  the  engines  run  at  a  speed  of  75  r.  p.  m. 
On  both  high  and  low-pressure  cylinders  the  valve  gear 
is  of  the  Corliss  pattern,  and  the  steam  pressure  is  175  lbs. 
To  each  engine  is  connected  a  Worthington  condenser. 
The  diameter  of  the  two  engine  bearings  is  27  ins.,  and 
each  is  42  ins.  in  length,  the  central  bearing  being  divided 
as  shown ;  the  outward  bearing  is  30  ins.  in  diameter  and 
56  ins.  long.  In  the  generator  the  diameter  of  the  shaft, 
which  is  of  hollow-forged  steel,  is  35  ins.  The  weight  of 
the  28-ft.  fl}'-wheel  is  240,000  lbs.    The  first  installation 


of  exciters  will  consist  of  two  units.  One  of  these  machines 
will  be  engine  driven,  the  other  motor  driven.  In  addi- 
tion, space  will  be  left  for  a  storage  battery  to  furnish  ex- 
citing current  in  the  future  if  deemed  desirable. 

The  interior  of  the  engine  room  is  furnished  with  a 
series  of  galleries  to  provide  accommodation  for  the  switch- 
board apparatus  and  feeders.  These  galleries  are  con- 
structed in  a  large  part  from  wrought  iron,  and  are  reached 
by  an  elevator  and  iron  staircases.  The  final  arrangement 
of  the  switchboards,  etc.,  has  not  yet  been  decided  upon, 
nor  have  any  contracts  for  this  work  been  given  out.  The 
room  will  be  lighted  in  a  most  efficient  manner  by  large 
windows  on  the  side  away  from  the  boiler  room  and  on 
the  ends,  as  well  as  from  a  glazed  monitor  in  the  center 
of  the  roof.  A  50-ton  traveling  crane,  furnished  by  Al- 
fred Box,  of  Philadelphia,  will  span  the  entire  width  of  the 
room,  furnishing  every  facility  for  the  erection  of  the  en- 
gines and  generators  and  their  future  repairs. 

When  the  new  station  is  completed,  the  adjoining  Third 
Avenue  Station  will  be  kept  as  a  reserve.  This  will  give 
the  company  a  large  auxiliary  supply  of  power  which  can 
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always  be  called  upon.  The  possibility  of  obtaining  high- 
lension  current  from  the  rotaries  at  Fifty-Second  Street 
w  ill  also  serve  to  counteract  the  eft'ects  of  any  partial  in- 
terruption of  the  alternating-current  supply,  and  the  flex- 
ibility of  the  distributing  system  will  make  it  impossible 
for  local  disturbances  on  any  part  of  the  system  to  seriously 
afl:"ect  traffic  on  a  single  division.  It  is  confidently  expected 
that  the  work  as  detailed  above  will  be  completed  during 
the  year  1903.  Contracts  have  been  let  for  nearly  all  the 
machines,  and  their  early  delivery  is  assured.  Of  the  ro- 
tary converters  sixteen  have  been  ordered  from  the  West- 
inghouse Electric  &  Manufacturing  Company.  Eleven  of 
these  are  of  1000  hp  each,  and  the  remaining  five  of  500 
hp  each.  With  this  order  is  one  for  a  full  equipment  of 
static,  air-blast  transformers  for  installation  with  the  ro- 
taries. 


THE  TROLLEY  IN  THE  BRONX  REGION 


BY  EDWARD  A.  MAHER 

President,  Union  Raikvay  Coiiipcviy 


FOR  many  years,  in  fact  during  nearly  the  whole  of  the 
closing'  cjuarter  of  the  nineteenth  century,  the  over- 
flow of  the  population  of  Manhattan  Island  was  di- 
rected to  the  east  and  west.  New  Jersey  throve  upon  the 
influx  of  Knickerbocker  householders  cjuite  as  much  as 
upon  the  taxation  of  New  York  corporations  ostensibly 
domiciled  within  her  borders ;  while  the  completion  of 
Brooklyn  liridge  invited  such  a 
rush  into  Kings  County  that  it  will 
be  a  decade  at  least  before  addi- 
tional bridges  can  give  relief  l)v 
overtaking  the  congestion.  Thus 
checked  in  his  accjuisition  of  a 
home  and  elbow  room  by  the 
Jersey  ferries  and  marshes  to  the 
west,  and  by  the  Long  Island  lack 
of  transportation  facilities  to  the 
east,  the  average  New  Yorker 
would  have  confronted  a  serious 
problem  had  not  the  Union  Rail  - 
way system  afforded  him  an  escape 
to  the  fine  plateaus  and  broad  pas- 
toral    stretches    of  Westchester 


GOG  inhabitants  and  an  assessed  valuation  of  $i8o,ooo,ggo. 
This  fair  land  of  ours,  particularly  out  West,  has  given 
man\-  startling  examples  of  cities  growing  up  in  a  night, 
but  it  may  fairly  be  c|uestioned  whether  the  new  Borough 
of  the  r>ronx  is  not  the  most  conspicuous  instance  of  the 
kind,  all  things  considered.  Those  who  have  striven  to 
upl)ui](l  the  L'nion  Railway  system  have  some  pride  in  the 
share  it  has  taken  to  develop  a 
region  which,  if  it  were  not  now 
an  integral  part  of  the  metropolis, 
would  lank  high  in  the  list  of  the 
great  cities  of  the  Union.  Lest 
lliis  niav  sound  like  an  exaggera- 
tion, let  me  premise  by  noting  the 
fact  that  the  forty  odd  LTnion  Rail- 
way routes  ramify  through  42 
scpiare  miles  of  territory — a  pro- 
portion that  in  itself  is  eloquent  as 
to  the  ])ioneer  zeal  with  which  the 
company  under  my  administration 
has  opened  up  the  region  in  which 
it  operates.  Bounded  by  32  miles 
of  water  front  that  are  washed  bv 


POWER  STATION  AT  WEST  FARMS 


IN  WESTCHESTER  VILLAGE 

County.  In  fact,  when  the  enterprise  of  the  compan\- 
opened  up  that  l)eautiful  region  to  which  the  New  York 
Central  was  never  aljle  to  give  more  than  a  terribly  lim- 
ited commuter  service,  the  exodus  from  Manhattan  Island 
was  so  swift  as  to  be  one  of  the  compelling  causes  for  the 
creation  of  Greater  New  York.  That  \vliich  since  1874 
had  borne  the  rather  deprecatory  cognomen  of  the  "An- 
nexed District,"  had  jumped  by  19GG  from  30,01)0  inhabi- 
tants to  a  residential  population  of  200,000,  and  from  a 
valuation  of  $23,000,000  to  at  least  $150,000,000;  figures 
which  again  have  now  risen  in  a  ])rief  year  or  more  to  250,- 


TREMONT  AVENUE  LINE  UNDER  THIRD  AVENUE  L 

tlie  waters  of  the  Sound,  the  Harlem  River  and  the  Hud- 
son River,  lie  the  districts  within  which  the  millions  of 
New  Yorkers  must  hereafter  make  their  homes  if  they  are 
to  live  in  comfort  and  to  travel  jileasanth'  to  and  from  their 
work. 

The  character  of  these  districts  has  already  been  deter- 
mined, and  is  remarl<al)le  for  its  diversil\-;  but,  as  every 
street  raihva}'  manager  Isuows,  it  is  not  al\va_\'s  easy  to  de- 
cide just  wliere  tlie  imblic  will  head  next  in  an\'  new 
area  of  such  size.  The  early  stages  of  the  history  of  the 
Union  Railway  Company,  or  its  underlying  corporations, 
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were  peculiarly  harassed  by  this  uncertainty.  Added  ele- 
ments of  doubt  in  the  problem  \\'ere  contrilauted  by  what 
i  may  term  the  physical  politics  of  tlie  situation.  It  was 
clear  to  every  observer,  for  instance,  that  population  would 
be  likely  to  cling  from  habit  to  the  banks  of  the  channel 


EDGAR  ALLAN  FOE'S  COTTAGE,  FORDHAM 


lhn)U,L;li  which,  now  fenced  in  by  walls  uf  i^ranite  and  steel, 
the  i;reat  \'anderliilt  trunk  line  touches  its  Atlantic  ter- 
minal :  and  one  could  do  some  figuring"  on  that.  Hut  it  was 
also  clear  that  while  New  York  would  have  to  reserve  its 
future  ])arks  in  the  Bronx  region,  their  to])Ographical  lim- 
its miust  be  known  before  iuw  k'ind  of  trollev  networl-; 
could  be  laid  out  scieiUihcally.  To-daw  as  the  development 
of  the  last  few  years,  the  Union  territory-  embraces  in  the 
region  deservedly  known  as  the  "(  ireat  Xorth  Side  "  no 
fewer  than  3849  acres  of  park  and  212  acres  of  jjarkway. 
There  is  nothing  like  this  an}- where  else  in  the  world  in 
the  way  of  breathing  space  for  purposes  of  recreation,  but 
to  indicate  the  difficulties  raised  I  need  onlv  point  to  the 
fact  that  in  all  these  long  years,  with  a  very  dense  popula- 
tion along  the  east  and  west  walls  of  Central  l\ark,  the 
street  railways  of  New  A'ork  have  only  succeeded  in  pene- 
trating across  that  area  by  one  short  transverse  line.  As 
it  is,  the  Union  Company  is  making  herculean  efforts  to 
render  access  to  the  parks  and  across  them  easv  for  everv- 
l)ody,  but  it  will  need  intelligently  liberal  co-operation 
from  the  authorities  in  the  grant  of  facilities  for  reaching 
central  i)oints  within  the  parks  if  these  vast  new  pleasure 
grounds  are  to  become  properly  available.  In  this  respect, 
moreover,  the  Bronx  problem  differs  radicallv  from  that 
in  Brooklyn,  where  the  abnormal  travel  to  the  bavs  and 
beaches  has  to  be  dealt  with  for  only  a  few  summer  months, 
and  is  practically  without  conflict  at  anv  time  with  the 
usual  city  traffic.  But  with  us  in  the  Bronx,  the  strain  of 
providing  for  the  pleasure  traffic  while  maintaining  all  the 
regular  facilities  for  the  worker,  is  ever  upon  the  manage- 
ment, the  sole  reason  being  that  the  parks  are  right  "in  our 
midst,"  and  they  never  shut  down,  as  do  Conev  Island  and 
Bowery  Beach  or  Far  Rockaway.  And  this  situation  is 
complicated  by  the  cemetery  travel,  which  in  Brooklvn 
touches  only  each  flank  of  the  city,  whereas  with  us  it  is 
thrown  on  the  middle  main  lines  of  our  service. 

By  way  of  emphasizing  some  of  these  points  I  may  stop 
to  refer  for  a  moment  to  the  general  outlines  of  the  region 


and  some  of  its  features  of  interest,  as  suggested  above. 
Bronx  Borough  has  miles  of  frontage  on  the  Hudson,  6 
miles  on  the  Harlem,  and  no  less  than  15^  miles,  from  Port 
Morris  to  Pelham  Bay  and  City  Island,  on  the  Sound, 
h'rom  this  shore  line  it  rises  boldly  in  general,  and  nowhere 
in  Greater  New  York  are  there  heavier  grades  for  the 
cars  to  climb  than  are  encountered  along  the  rocky  ridges 
over  which  the  chief  routes  of  the  system  have  been  pushed 
as  far  as  Mount  \  ernon  and  Yonkers.  The  area  thus  en- 
closed was  once,  as  is  well  known,  held  largely  by  one  or 
two  families,  such  as  the  Morrises,  Pells,  and  Van  Cort- 
iandts,  ])nt  in  reality  the  system  of  the  company  goes  be- 
_\';jnd  these  points,  reaching  far-off  Hastings-on-the-Hud- 
son  and  Tuckahoe  and  White  Plains  inland — "half  vv'ay 
to  Boston,"  as  some  of  our  passengers  put  it. 

The  borough  is  still  extremely  rural  at  different  points, 
l)ut  it  contains  nevertheless  three  of  the  largest  freight 
yards  in  the  country,  one  of  which,  it  may  be  noted  for  those 
who  are  interested  in  rails,  has  no  fewer  than  fifty -four 
parallel  tracks.  Moreover,  from  its  water  front  on  the 
west  have  been  launched  additions  to  the  United  States 
Navy,  and  at  Port  Morris,  on  the  east,  there  is  90  ft.  of 
water  at  the  piers,  so  that  while  the  docking  advantages 
are  more  than  equal  to  those  of  Manhattan  Island,  the  op- 
portunities for  dealing  with  trunk-line  traffic  are  far  beyond 
anything  that  was  ever  dreamed  of  south  of  the  Harlem 
River.  (  )ne  tiling  again  which  has  helped  develop  the 
Twenty-Third  and  Twenty-Fourth  Wards,  has  been  that 
many  puldic  institutions  have  been  compelled  by  need  of 
space  to  move  into  them;  so  that  to-day  we  have,  for  ex- 
ample, the  extraordinary  number  of  seven  colleges  and  uni- 
versities, to  which  ninetv  churches  and  thirtv-four  public 
schools  form  a  natural  supplement,  liesides  describing  bet- 
ter than  an_\'  words  of  mine  can  do  the  quality  of  our  resi- 
dent po])ulation.  The  academic  and  literary  flavor  has 
somehow  always  been  noteworthy  of  the  region,  and  is 


THE  SOUND  FROM  CITY  ISLAND 


responsible  for  not  a  little  of  our  traffic,  there  not  being  a 
season  or  a  da}'  in  the  year  when  our  conductors  are  not 
asked  by  somebody  as  to  the  location  of  Edgar  xAllan  Foe's 
pathetic  little  cottage  at  Fordham,  where  he  wrote  "An- 
nabel Lee,"  or  as  to  the  home  of  Joseph  Rodman  Drake, 
the  poet  of  the  flag,  or  as  to  where  Fenimore  Cooper 
lived,  or  whether  there  are  traces  in  Westchester  of  Samuel 
Woodworth,  who  wrote  "The  Old  Oaken  Bucket."   I  can 
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iKif  claim  that  we  burden  our  new  conductors  by  coaching 
llieni  as  to  these  things — they  have  enough  on  their  minds 
as  it  is;  1)ul  sucli  spots  and  trachtions,  as  well  as  those  be- 
longing tti  the  earlier  colonial  and  revolutionarv  period,  of 


"downtown"  do  not  even  know  the  names  of  these  pleasure 
grounds  of  the  people.  As  a  matter  of  fact,  it  is  only  in 
the  future  that  the  Union  Railway  Company  will  derive 
■Auv  real  benefit  from  these  public  and  private  parks,  for 


HIGH   BRIDGH  AND  SEDGWICK  AVENUE  LINE  WASHINGTON  BRIDGE  AND  SEDGWICK  AVENUE  LINE 

HARLEA\  VALLEY  AND  SPEEDWAY  FROM  HIGH  BRIDGE 


MCCOMB'S  DAA\  BRIDGE,  NEAR  JEROME  AVENUE  LINE 

which  our  section  is  as  full  as  Massachusetts,  are  a  de- 
cided asset,  and  continuously  foster  new  travel.  I.  am  sur- 
prised the  Ford  Bill  did  not  tax  us  for  them.  For  the  ex- 
cellent photogi-ajdis  which  accompany  this  article,  giving 
an  idea  of  the  Uron.x  region  and  the  Union  system,  1  am 
indebted  to  (i.  b"..  .Stoneljridgi',  a  well-known  local  artist 
in  that  line. 

1  have  alluded  to  the  ])ark  system,  still  so  new  that  many 
friends  of  mine  who  are  well-informed  men  of  affairs 


THIRD  AVENUE  BRIDGE,  UNION  CAR  ON  GRADE 

their  creation  has  necessitated  a  wliolesale  upheaval  of  the 
borc.iugh,  blocking  for  long  periods  many  of  our  important 
routes.  Even  now  visitors  to  the  American  Street  Railway 
convention  can  see  the  celeljrated  old  Jerome  Park,  wdiere 
the  fastest  horses  in  .\merica  have  made  and  lost  millions, 
1  icing  turned  into  a  reservoir  of  the  public  water  supply. 
.So  far  as  race  tracks  go,  we  still  have  the  unsurpassed  Mor- 
ris I 'ark  for  horses  and  Berkeley  Oval  for  men,  not  for- 
getting the  country  grounds  of  the  New  York  Athletic 
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Club  at  Travers  Island,  on  the  Sound,  or  the  boat  clubs  on, 
the  Harlem ;  but  the  disruption  of  traffic  by  the  breaking 
up  of  Jerome  Park  and  Jerome  Avenue,  a  main  artery  of 
commerce,  can  only  be  compared  with  what  is  now  occur- 
ring on  ^Manhattan  Lsland.  The  fact  that  in  spite  of  enor- 
mous obstacles  of  this  kind  the  service  has  been  well  main- 
tained is  shown  by  the  recent  effort  on  our  part  to  fling 
a  spur  from  the  southern  end  of  our  Jerome  Avenue  route 
across  jNIcComb's  Dam  Bridge  to  Eighth  Avenue,  with 
the  object  of  saving  our  patrons  a  half-mile  walk  at  a  very 
exposed  spot.  The  application  of  tlie  company  was  volun- 
tarily supported  in  person  by  at  least  1500  Bronx  residents. 
I  doubt  whether  an}-  street  railway  company  ever  before 
had  such  an  evidence  of  su])])ort  and  appreciation  from  the 
community  which  it  serves. 

Referring  once  more  to  the  parks,  I  was  about  to  note 
the  variety  of  tastes  to  which  they  appeal,  giving  us  a 
traffic  that  must  be  steadih'  watched  tlie  vear  around,  n^ak- 
ing  a  ceaseless  demand  on 
the  executive  for  new  fa-  | 
cilities  or  the  adaptation  of 
old  ones.  Probably  the  last 
thing  that  Miss  Helen 
Gould  thought  of  when  she 
added  the  beautiful  Hall  of 
Fame  to  the  LTniversity  of 
New  York,  at  Morris,  or 
"LTniversity,"  Heights,  was 
that  of  presenting  the 
Union  Company  with  new 
conditions  to  meet  in  pro- 
viding for  the  siglitseers 
crowding  up  Sedgwick  Av- 
enue to  the  new  Walhalla; 
but  obviously  we  can  not 
let  that  traffic  go  unnoticed 
or  undeveloped,  so  that  to- 
day one  of  our  new  lines  is 

aiming  that  wav,  past  Highbridge  Aqueduct  and  under 
the  graceful  arches  of  the  newer  Washington  Bridge.  Not 
far  l)eyond  again  lies  Va.n  Cortlandt  Park,  practical!)'  the 
only  place  where  New  York  City  can  review  its  National 
Guard  or  mimic  the  conditions  of  ])attle.  But  the  park  has 
also  long  been  a  rendezvous  for  ])icyclists,  and  is  now  a 
haunt  of  golfers.  Ice  forms  there  w'hen  the  lakes  in  Man- 
hattan and  Brooklyn  are  still  o])en,  so  that,  for  example, 
last  year  when  there  was  no  skating  ])elow  Harlem  Bridge, 
we  had  fifty-four  days  at  A"an  Cortlandt  and  twenty-six 
at  Crotona  Park,  drawing  out  no  fewer  than  300,000  peo 
pie,  f(.)r  a  great  many  of  wlioni  we  gladly  provided  street- 
car service.  In  Bronx  Park  the  public  has  long  been  fa- 
miliar with  the  magnificent  Hemlock  Grove,  the  grim  Bear's 
Den.  the  lovely  banks  of  the  river,  the  dam  and  the  ruined 
old  snuiT  mill  where  the  Lorillards  laid  the  foundation  of 
their  fortune  :  but  now  we  have  to  take  crowds  also  to  the 
new  Botanical  Gardens  and  the  great  Zoological  Park,  and 
the  only  complaint  met  is  that  we  ought  to  be  allowcl  to 
put  the  people  down  nearer  the  points  of  interest.  A  mother 
with  a  child  in  her  arms  or  a  father  carrving  a  heavv  lunch 
basket  has  some  rights  in  such  a  matter  as  that.  I  have  not 
mentioned  Claremont  Park  or  St.  Mary's  Park,  for  the 
travel  to  both  of  which  resorts  we  must  cater ;  nor,  finally, 
have  T  named  so  far  Pelham  Bay  Park,  a  region  of  great 
beauty,  but  which,  as  a  center  of  homes,  will  not  in  any 


sense  be  opened  up  until  the  Union  system  encircles  and 
pierces  it.  Those  of  us  who  have  for  some  years  been  busy 
developing  that  system  look  back  on  a  period  of  ceaseless 
activity,  but  the  contemplation  of  what  must  still  be  done 
to  round  out  existing  lines  and  build  the  new  routes  does 
not  reveal  much  chance  to  "rest  and  be  thankful."  On  the 
contrary,  it  would  be  difficult  to  exaggerate  the  magnitude 
of  the  task.    "The  greater  lies  before." 

The  old  horse  railroad  out  of  which  the  great  Union 
Railway  system  has  grown  dates  back  to  the  early  sixties, 
and  was  very  much  of  the  character  of  that  which  on  the 
fringe  of  our  territory  still  transports  the  weary  fisher- 
man with  his  catch  at  Bartow.  The  corporation  chartered 
as  the  Harlem  Bridge,  Morrisania  &  Fordham  Railroad 
Company  established  four  branches,  with  terminals  at 
I'^ordham,  West  Farms,  Westchester  Avenue  and  the 
];')ronx,  and  Port  Morris.  The  North  Third  Avenue  & 
!'"leetwo(  k1  1 'ark  Railway  Company  also  had  a  precarious 

existence  about  the  same 


TROLLEY  TRIPPERS  FISHING  ON  THH  SOUND  KILLS 


time,  and  the  two  were 
brought  together  in  1892, 
jusi  at  the  beginning  of  the 
modern  trolley  regime,  a 
date, moreover,  from  which 
it  would  also  be  but  fair  to 
reckon  the  great  expansion 
of  the  North  Side.  It 
seems  barely  credible  that 
where  these  two  companies 
at  the  time  of  consolidation 
ran  twenty  horse  cars  of 
the  primitive  Bartow  type, 
we  now  operate  close  upon 
400  electrics,  and  keep 
them  busy  all  the  time.  It 
is  needless  to  say  that  all 
the  original  investments 
and  equipments  at  once 
"went  by  the  l)oard,"  and  v/e  started  out  not  merely 
t(_>  jjut  in  electric  motive  power,  but  to  construct  the  new 
lines  im])eratively  needed.  Since  1892,  breaking  away 
from  its  "1  luckleberry"  name  and  period,  the  Union  Com- 
])any  has  thus  constructed  around  the  skeleton  of  its  orig- 
inal system  the  following  lines: 

138th  Street,  across  Madison  Avenue  Bridge  to  135th 
Street,  to  Eighth  Avenue. 

150th  Street,  from  Prospect  Avenue  to  the  Bronx  River. 
i6ist  Street,  from  Third  Avenue'to  High  Bridge. 
T77th  Street,  from  the  Bronx  River  to  Jerome  Avenue. 
Willis  Avenue  to  Melrose  Avenue. 
Melrose  Avenue  to  161  st  Street. 

Jerome  Avenue,  from  McComb's  Dam  Bridge  to  the 
northerly  cit}'  line. 

Upper  Broadway,  from  Kingsbridge  to  Yonkers  city  line. 

Webster  .\venue,  from  Fordham  to  Williamsbridge. 

All  these  lines  have  been  completed  and  are  now  in  op- 
eration, covering  about  60  miles  of  street.  In  addition  to 
the  above,  there  have  been  built  by  the  company  lines  ex- 
tending from  West  Farms  to  Westchester  Village  and 
Unionport ;  also  from  West  Farms  to  Williamsbridge, 
South  Mount  Vernon  and  Mount  Vernon ;  in  the  city  of 
Mount  Vernon,  along  Fifth  Avenue  to  the  city  line,  along 
Fourth  .Avenue  and  Third  Street  to  the  city  line  at  Pel- 
ham,  and  along  North  Fourth  Avenue  to  the  city  line  at 
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l5roii.\villc.  Extensions  have  also  been  built  at  Pelham, 
North  Pelham,  Pelham  Manor,  New  Rochelle,  and  in  the 
city  of  New  Rochelle  to  Hudson  Park  and  Glen  Island; 
along  the  Boston  Post  Road  to  the  village  of  Larchmont, 


at  i05tli  Street,  and  an  extension  on  Burnside  Avenue  from 
Jerome  Avenue  westerly  to  Aqueduct  and  Cedar  Avenues, 
and  thence  to  Morris  Heights  dock.  It  is  intended  in  the 
near  future  to  build  an  extension  fmm  Olin  .\venuc  on 


VIHWS  IN  BRONX  PARK 


and  on  North  Street  in  said  city,  Rose  Street,  Webster 
Avenue,  Huguenot  and  Main  Streets.  These  latter  lines 
cover  about 3omiles  of  street.  TheUnion  Kailway fom])any 
has  recently  constructed  an  extension  on  Webster  Avenue 
from  Eordham  to  Melrose  Avenue  across  the  new  viaduct 


Webster  Avenue  to  the  city  line  at  Yonkers.  The  construc- 
tion of  this  line  will  give  a  double-track  service  between 
luist  129th  Street  and  the  city  of  Mount  Vernon.  We  have 
also  laid  out  the  construction  of  lines  on  St.  Ann's,  Morris 
and  Boscobel  Avenues.   Our  plans  as  to  Sedgwick  Avenue 
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and  the  line  across  the  McComb's  Dam  Bridge  have  al- 
ready been  noted  aliove.  There  is  also  now  under  the  con- 
trol of  the  Union  Company  the  Yonkers  system,  with  trans- 
fer points  in  the  city  of  Mount  Vernon,  at  the  Harlem  sta- 
tion, and  also  from  Jerome  Avenue  to  Yonkers.  The  lines 
in  operation  in  the  city  of  Yonkers  measure  about  20  miles. 
The  Union  Railway  system  also  controls  the  Tarry  town, 
White  Plains  &  Mamaroneck  Railway  Company,  which 
(iperates  cars  from  Tarrytown  ti  >  White  ]  Mains  and  to  Ma- 
manineck,  and  also  from  \\'liik'  Plains  t(j  Scarsdale,  making- 


It  is  obvious  to  anyone  who  is  informed  as  to  the  topog- 
raphy of  Greater  New  York  and  Westchester  County  that 
our  passengers  easily  get  a  long  haul  for  their  money,  our 
transfer  system  being  also  very  liberal.  We  have  virtually 
twenty-three  routes  that  our  conductors  have  to  memorize, 
and  we  have  nearly  forty  different  destinations.  With  his 
line  nickel  a  passenger  can,  and  often  docs,  travel  more 
than  15  miles  from  the  Harlem  up  to  Hastings-on-the- 
Hudson  ;  or  if  his  business  takes  liim  along  the  Sound,  he 
can  go  a  ;>'Ood  \(>  miles  in  Larchnmnt  for  the  same  trifle. 


A\lt_ITARY  HXHRCISES  AND  WINTER  SPORTS  IN  VAN  CORTI.ANDT  AND  CROTONA  PARKS 


a  total  of  about  30  miles.  The  Union  kail\\a\-  >_\  stem  also 
controls  the  Southern  I'oulevard  Railroad  Company,  which 
operates  its  cars  from  129th  Street  along  the  Southern 
Boulevard,  a  line  of  aljout  44  miles. 

I  understand  that  another  article  in  this  issue  of  the 
Street  Railway  Jotknal  deals  with  the  question  of  power 
in  relation  to  the  projected  great  new  central  plant  at 
the  Kingsbridge  depot  of  the  old  allied  Third  Avenue  Rail- 
way, now  under  Metropolitan  control ;  but  I  may  note  in 
passing  that  we  have  available  for  our  Union  and  West- 
chester companies'  network  current  from  four  strategic 
points — West  Farms,  with  3850-kw  capacity ;  New  Ro- 
chelle,  1500  kw  ;  A'onkers,  1025  kw,  and  White  Plains,  1125 
kw — a  respectable  aggregate  of  over  10,000  hp  of  generat- 
ing capacity. 


Such  distances  make  the  newspajjcr  discussions  on  ]\Ia-nhat- 
tan  Island,  as  to  whether  the  Metropolitan  system  or  the 
Manhattan  Elevated  gets  the  burden  of  the  "long  haul," 
seem  to  us  on  the  North  Side  rather  foreign  to  the  ques- 
tion;  for  otu"  shortest  hatil  mtist  look  a  "long"  one  to  man- 
agements below  Harlem  Bridge,  and  we  can  not  help  ciur- 
selves.  There  is,  of  course,  no  doubt  that  we  suffer  from 
the  "transfer  upon  transfer"  policy;  while  the  saving  from 
it  to  the  public  all  over  ottr  scattered  territory  is  enormous; 
although  it  naturally  acts  as  a  drag  upon  our  extensions 
and  improvements.  In  this  respect  a  street  railway  man- 
ager is,  unfortunately,  dif¥erent  from  the  proprietor  of  a 
1  heater,  who,  if  he  has  put  a  good  piece  on  the  boards  at 
great  expense,  can  cut  out  all  his  "deadheads."  Our  houses 
are  always  "papered."    The  extent  to  which  our  patrons 
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use  transfers  is  shown  by  the  startling  fact  that  this  last 
year,  1901,  they  asked  for  and  got  on  the  Union  system 
alone  12,496,870,  or,  as  will  he  noted,  as  many  as  our  total 
traffic  in  1899,  less  than  two  years  ago ;  while  on  the  West- 
chester Electric  Company  division  in  1900  the  number  of 
transfers  was  3,273,751,  or  just  50  per  cent  of  the  total 
number  of  passengers. 

This  brings  me  directly  to  the  (juestion  of  our  traffic, 
and  1  venture  to  submit  that  the  figures  of  the  Union  Rail- 


way are  a  marvelous  lecord  oi  growth.  They  run  thus, 
omitting  transfers : 

iSyi    3,240.726 

1892   ,^402,370 

1893   6,492,126 

1894   9-,373.i75 

1895    8,573.944 

i8g6   9,722,361 

1897   10,754.320 

1898  12,166,000 

1899  12,711,412 

1900  16,790,922 

(  )ur  Westchester  Electric  Company  makes  the  subjoined 
showin;;-  from  1895  : 

1895   1.968.457 

1896   2,490,272 

1897   2,589,961 

1898   4,406,203 

1899   5,046,843 

1900   6,552,396 

The  short  Southern  Boulevard  line,  also  an  integral  part 
of  our  main  Union  system,  shows  the  following  figures 
since  1896 : 

1896   552,663 

1897   993  902 

1898   1,744903 

1899   1.006,153 

1900   1,203  47f^ 


W'herever  a  depression  is  indicated  in  the  curve  of  these 
load  lines  it  is  not  due  to  anything  but  the  tearing  up  of 
our  routes  for  paving,  sewer  pipes,  water  mains,  and  the 
other  interruptions  which  I  presume  are  incidental  annoy- 
ances in  the  building  up  of  any  great  new  center  of  popula- 
tion ;  but  no  manager  likes  to  see  them,  however  well  he 
can  account  for  them  to  the  owners  of  the  property.  I  can 
also  give  a  few  figures  for  the  Yoid<ers  system  and  for 
the  Tarrytown,  White  Plains  &  Mamaroneck  division,  each 
of  which  we  own  and  operate.  For  the  White  Plains  line 
I  lie  figures  are  : 


1899   803  ^5 

1900   1 .024  3 : ; 

WHiile  for  Yonkers  the  following  are  the  returns  snice 
1898: 

1898   1,316,623 

1899   3,069  230 

1900   4,9,^0,138 


The  signs  of  growth  are  thus  everywhere  manifest,  and, 
as  will  be  seen,  in  1900  these  five  divisions  handled  no 
fewer  than  30,501,051  passengers.  The  20  per  cent  rate 
of  increase  which,  extraordinary  as  it  is,  we  are  easilv 
maintaining,  should  give  us  not  far  short  of  37,500,000 
this  year,  or  about  twelve  times  what  the  Union  system 
had  at  its  inception  less  than  ten  years  ago. 

Comment  on  such  development  as  is  outlined  above 
seems  superfluous,  but  it  is  only  right  to  add  that  the 
whole  of  the  service  given  is  metropolitan  in  its  character 
as  to  comfort  and  convenience,  while  it  is  also  suburban 


as  to  the  high  rate  of  speed  maintained.  We  have  the  alert, 
([uick,  nervous  New  York  pul>lic  to  deal  with,  and  are  thus 
liel])ed  to  keep  up  an  excellent  running  schedule  in  city 
limits  proper,  and  where  we  strike  some  of  the  open  coun- 
try that  still  abounds  in  our  territory,  our  motormeu  let 
tlieir  cars  out  for  all  they  are  worth.  Hence,  again,  the 
distances  are  shortened  up  wonderfully,  much  to  the  satis- 
faction of  those  who  go  "all  the  way."  Two  or  three  years 
ago  we  established  at  t!;e  crest  of  the  West  Farms  hill,  iKjt 
far  from  the  power  plant,  a  central  car  house,  wliich  is  ad- 
mitted to  be  one  of  the  finest  in  the  country,  and  thither  tlie 
able  su])erintendent.  Mr.  James  Carrigan,  moved  his  office. 
It  is  the  operating  heart  of  the  system,  and  a  ljusv  scene  at 
all  times,  for  the  L'nion  Com])any  has  a  force  of  over  700 
motormeu  and  conductors,  sixty  men  at  work  on  track 
repairs,  etc.,  and  eighty  men  similarly  engaged  on  the 
maintenance  of  the  rolling  stock,  besides  the  stafl:'  for  the 
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[)ower-generating  plant.  Man  and  Ixjy,  Mr.  Carrigan  has 
lived  some  forty  years  within  a  st(_)ne's  throw  of  his  office, 
and  thus  has  that  intuitive  knowledge  of  his  spreading 
territor}'  without  which  a  stranger  could  make  many  a 
costl)-  mistake. 

Down  here,  at  the  southern  end  of  the  Third  Avenue 
Bridge,  are  the  executive  offices  of  the  compan\'.  built  spe- 
cially for  the  purpose  and  used  as  the  head(|uarter,s  of  the 
president,  of  Mr.  T.  W.  Olcott.  secretary  and  treasurer, 
etc.  Vrnm  the  windows  loolcing  out  on  the  plaza  can  be 
witnessed  morning  and  evening,  or  on  an\-  great  occasion 
setting  the  population  in  movement,  one  of  the  sights  of 
New  York  City— a  sight  of  peculiar  interest  to  every  street 
railway  man.  The  cars  cnmv  olT  tlie  bridge  with  a  sharp 
curve,  very  much  like  that  at  I'ourteenlli  .Street  and  1 '.road- 
way. New  York,  and  then  run  around  a  loop,  of  which 
that  at  Broadway  and  the  New  York  Postoffice  is  a  coun- 
terpart. Overhead  is  the  elevated  road,  and  close  bv  are 
the  terminals  of  the  Third  Avenue  line,  and  the  scenes 
rival  in  animation  and  bustle  those  at  the  New  York  end 
of  the  Brooklyn  Bridge,  except  that  in  our  plan  of  opera- 
tion each  car  for  our  multitudinous  routes  comes  up  on  the 
one  lint',  and  passengers  do  not,  like  the  poor  Brooklynites, 
have  to  peril  life  and  limb  in  jostling  across  half  a  dozen 
tracks  to  reach  a  seat,  in  a  manner  that  makes  "looping 
the  loo])"  seem  a  very  safe  amusement  bv  comparison. 
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Here  our  finger  is  on  the  pulse  of  the  whole  system,  but 
great  tides  of  travel  are  also  in  evidence  all  the  day  long 
at  such  busy  transfer  points  as  138th  Street  and  Third 
Avenue;  the  Southern  Boulevard,  West  Farms,  West 
Mount  Vernon,  etc.,  where  the  cars  coming  up  ceaselessly 
are  like  mere  buckets  dipping  into  a  vast  sea  of  humanity. 
In  the  operation  of  such  a  system  there  are  many  intricacies 
and  features  of  interest  that  might  be  dwelt  upon,  but  I 
believe  enough  has  been  said  to  enable  the  delegates  to  the 
New  York  convention  to  appreciate  the  operative  condi- 
tions of  the  Union  Street  Railway  system  and  all  tliat  it 
opens  up  in  the  Borough  of  the  Bronx  to  the  dwellers  011 
Manhattan  Island. 



A  THREE-YEAR  COMPARISON  OF  CABLE, 
ELECTRIC  AND  HORSE  TRACTION 
IN  NEW  YORK  CITY 

The  accompanying  table  shuws  in  detail  the  earnings 
and  operating  expenses  for  the  year  ending  June  30,  1901, 
of  the  Metropolitan  Street  Railway  Company,  of  New 
York.  These  figures  have  been  secured  through  the 
courtesy  of  the  officers  of  that  company,  and  following  a 
custom  instituted  in  this  paper  two  or  three  years  ago,  are 
presented  herewith.  The  table  possesses  a  particular  in- 
terest at  the  present  time,  in  view  of  the  fact  that  cable 
traction  has  now  been  entirely  abandoned  by  the  company. 
So  far,  therefore,  as  that  power  is  concerned  the  expenses 
have  a  historical  interest  only,  except  as  they  indicate  some 
of  the  reasons  which  have  led  the  company  to  adopt  elec- 
tric traction  for  all  of  its  mechanically-operated  lines. 

The  figures  for  cal)le  traction  necessarily  are  not  for  the 
complete  year,  as  the  final  piece  of  cable  track,  that  on 
Broadway,  was  changed  to  electricity  during  the  first  part 
of  June,  1901.  Nevertheless,  the  cable  car  mileage  during 
the  year,  as  will  be  seen,  was  less  than  40  per  cent  of  the 
cable  car  mileage  for  1900.  The  horse  car  mileage  also 
shows  a  decrease  of  about  15  per  cent,  while  the  electric 
car  mileage  shows  an  increase  of  8.2  per  cent.  The  total 
mileage  for  the  system  is  less  tlian  last  year  to  the  extent 
of  1,266,967.  This,  however,  does  not  represent  cither 
a  diminution  in  passengers  carried,  which,  in  fact,  are 
I  1,062,978  more,  or  in  carrying  capacity,  as  the  new  elec- 
tric cars  are  larger  than  either  the  cable  or  the  horse  cars 
which  they  have  displaced. 

Considering  now  each  division  separately,  it  will  be  seen 
that  the  cost  of  cable  car  operation  has  increased  0.83  cent 
l)er  car  mile.  The  largest  factor  in  tliis  is  the  cost  of  fuel 
and  renewal  of  cables,  both  of  which  have  increased  o  22 
cent  per  car  mile.  The  only  other  increase  of  importance 
is  injuries  and  damages — 0.2  cent. 

In  horse  car  operation  there  has  been  a  reduction  of  0.25 


cent  in  maintenance  of  way,  and  0.05  cent  in  transportation. 

The  increase  is  almost  entirely  in  cost  of  provender — 0.39 
cent.  This  reflects  the  increase  in  cost  in  grain,  which, 
])eculiarly  enough,  has  increased  in  value  in  about  the  same 
])roportion  as  the  coal  for  the  mechanically-operated  lines. 

Taking  up  now  the  electric  division,  the  most  important 
and  most  interesting,  we  find  that  the  total  increase  in 
operating  expenses  is  0.4  cents,  which  is  more  than  ac- 
counted for  by  the  increase  in  charges  for  injuries  and 
damages,  which  is  0.49  cents.  Thus,  it  will  be  seen  that 
median icall}-  the  system  is  operating  .09  cent  per  car  mile 
cheaper  than  last  year.  In  carrying  the  investigation 
further,  it  will  be  found  that  this  reduction  has  been 
secured  entirely  in  the  transportation  expenses  ;  that  is,  in 
the  wages  of  the  engineers  and  firemen  and  in  fuel.  In 
tact,  the  maintenance  of  way  expenses  and  those  of  main- 
tenance of  equipment  were  both  higher  than  last  year.  The 
reduction  in  motive  power  is,  of  course,  attributable  to 
the  operation  of  the  new  power  house  of  the  company, 
and  it  is  interesting  to  notice  that  the  greater  part  of  the 
saving  secured  therefrom  (0.21  cent)  is  just  about  equally 
divided  between  the  expense  of  labor  and  that  of  fuel. 

The  reduction  in  transportation  charges  per  car  mile  is 
attributable  to  the  general  employment  of  double-truck 
cars,  which  have  become  the  standard  for  practically  all 
the  electric  lines  of  the  company.  Single-truck  cars  are 
still  in  operation  on  Broadway.  l)Ut  they  will  be  replaced 
l)y  the  long  car  just  as  soon  as  the  liroadway  tracks  at  the 
curves  are  so  arranged  that  double-truck  cars  can  pass 
each  other  with  safety  on  curves. 

The  elTect  of  the  higher  speed  employed  by  the  electric 
cars  on  operating  expenses  is  shown  in  a  very  in- 
teresting way  by  comparing  the  transportation  charges 
of  the  electric  cars  with  those  in  the  horse  car  and 
cable  car  columns.  It  will  be  seen  that  the  total 
charge  for  transportation  is  considerably  more  than  I 
cent  less  per  car  mile  than  the  horse  car  charge  and  a 
little  more  than  li  cents  per  car  mile  less  than  that  in  the 
cable  car  column.  So  far  as  conductors  and  gripmen  or 
drivers  are  concerned,  the  cable  cars  show  an  economy 
over  the  horse  cars,  amounting  to  0.78  cent,  I)ut  the  greater 
cost  of  inspectors  (0.69  cent)  and  of  car  lighting  (the  cable 
cars  are  lighted  bv  gas),  0.33  cent  accounts  for  the  differ- 
ence. For  a  proper  understanding  of  the  figures  contained 
in  this  table,  and,  indeed,  of  any  comparison  of  street  rail- 
way figures  made  out  on  the  basis  of  the  car  mile  as  a  unit, 
the  reader  should  bear  in  mind  the  fact  that  the  cars  used 
are  entirely  dififerent  with  each  of  the  motive  powers.  The 
horse  car  will  seat  only  from  sixteen  to  twenty  passengers, 
the  cable  car  about  twenty-eight  passengers,  while  nearly 
all  the  electric  cars  now  in  use  are  double-truck  cars  and 
will  seat  from  thirty  to  fifty  passengers. 
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GENERAL  EXHIBIT 


Total  P'-^f  "8",[="'P^„„3es 1  874  422    1  S84  723 

Passenger  operaung  expenses   1  01  fi  1  qq    1  S1  s  <14q 

Earnings  from  passenger  operation   l,»lb,l»ii  X,»li),a4a 


OPERATING  EXPENSES  IN  DETAIL 

MAINTENANCE  OF  WAY 

1  Repairs  roadbed— track,  labor  

2  "         "  material  

3  "         "         steel  rails  

4  "         switches,  castings,  spikes,  etc.. 

5  "        "        ties  and  timber  

6  Repairs  overhead  and  underground  construction. 

7  Renewals  of  cable  

8  Tube  cleaners  

9  Oilers  

10  Gearsmen  and  splicers  

11  Repairs  of  buildings  

12  Removal  of  snow  and  ice,  and  street  cleaning  . . . 

Total  

MAINTENANCE  OF  EQUIPMENT 

13  Repairs  of  cars  and  vehicles   

14  '■  "  electrical  or  cable  equipment  of  cars.  . 
17      "      "  tools  and  machinery  

Total  


15  Repairs  of  steam  plant  

16  "      "  electrical  or  cable  plant  

iS      "      "  harness  

19  Stable  equipment,  supplies,  etc  

20  Renewals  of  horses.f  

21  Horse  shoeing  

22  Cost  of  provender  

23  "         "         feedmen — wages  

24  "         "         removing  manure  

27  Hostlers,  hitchers  and  stable  help  

28  Engineers,  firemen  and  power  service  

32  Fuel,  power  houses  ,  

33  Light  and  other  supplies  at  power  houses. 

34  Water  tax  


44.894 
4,685 
376 
17,227 
14 
82.411 
239,481 
11,824 
41,611 
21.339 
7.783 
17.045 


78,174 
37,380 
1,974 


Total  

TRANSPORTATION 

25  Conductors,  drivers,  gripmen  and  motormen . 

26  Inspectors,  starters,  switchmen,  etc  

29  Car  house  exp.  watchmen,  car  cleaners,  oilers, 

30  Car  service— car  lighting  

31  "      "       oil,  waste,  etc. 


142,126 
37,848 
83,814 
11,634 

877,683 


37,630 
10,111 
*35 
14,666 
76 
88,682 
263.992 
11.216 
42,108 
20,397 
10,360 
14,968 


613,061 


63.403 
36,348 
1,063 


23,668 
10,363 


161 
3,933 
331 
70 
3,504 
69,896 
106,424 
17,967 
21,408 


Total  

GENERAL  EXPENSES  > 

35  Salaries  of  officers  and  clerks  

36-40  Injuries  and  damages  1  59.474 

41-48  Other  general  expenses  ! ! ! ! !  j      63  446 

Total  I  141,043 

Total  operating  expenses  [  1,874,422 

Car  mileage  run  jlO, 416,079 


247,727 


661,602 
137,990 
39,177 
38,642 
11,433 

888,844 


26,683 
59,353 
49,351 

134,287 

1,884,723 

10,610,091 


(3,177,6)0 
1,626,966 
1,660,654 


21,650 
3,049 
•60 
13,614 
33 
80,829 
236,174 
0,668 
37,206 
18.930 
4,948 
12,060 


437,911 


46,374 
38,892 
1,025 


15,380 
12,133 
477 
114 
51 
336 
4,412 
3.56 
62 
2,866 
64,987 
106,283 
17,829 
18,611 


1900  1901 


86.43  34.86 
18.00  17.76 
17.43  17.10 


233,796 


661,818 
113,161 
34.044 
36,600 
10,600 

746,223 


22,007 
66,890 
39,838  .51 


128,735 
1,626,966 
8,760,966 


1.35 
17.99 


1.27 
17.76 


36.31 
18.69 
17.72 


16,043,638  $8,125,112 
2,312,682  3,286,541 
3,730,856  4,838,668 


26,790 
4,223 
28 
10.083 


.25 
.76 
.46 

1.47 

18.59 


22,978 
'  30,818 


11,863 
26,413 


134,339 
90,320 
2,662 


8.148 
3.042 
1,057 
642 
760 
3,176 
15,575 
2.228 
*137 
16,847 
63,480 
188,466 
13,414 
27,300 


342,974 


1,083,104 
166,616 
03,206 
2,306 
19,991 

1,366,121 


35,831 
101.968 
107,628 


$9,123,713 
3,666,581 
6,458,182 


66,688 
13,451 

625 
28,411 

460 
52,771 


16.616 
19,925 


197,873 
163,490 
2,007 


12,904 
8,013 
1,461 
808 


4,034 
20.120 
2.491 
*164 
18.137 
100,605 
270,644 
19,365 
37,438 

496,866 


1,819,703 


63,461 
179.763 
182,311 


245,428  415,625 
2,312.682  !  3,286,644 


19,347,978  24,868,196 


46.088 
16 
10 

22,003 
7,419 


237,933 


231,428 
245,030 
463 


20,398 
4.964 
1,528 
809 
1,012 
3,936 
14,292 
1,868 
•99 
16,396 
80,293 
266,620 
28,859 
40,341 

480,215 


1.534,363 
185,526 
133,174 
9,162 


31.23 
11.96 
19.28 


1,899,075  7.06 


66,164 
326.214 
200.009 


681,387 
3,665,531 


27,035,040 


1.27 
11.96 


32.54 
13.16 
19.38 


5.79 
.81 
.54 
.02 
.13 


7.29 


1.66 
13.16 


33.74 
13.66 
20.18 


$3,085,569 
2,154,969 
930,690 


58,810 
14,462 
711 
4,936 
l,ou;; 


13,695 
24,864 


$3,631,623 
1,863,766 
668,856 


62,810 
26,085 
•919 
4,683 
1,717 


$1,893,068 
1,600,694 
292,374 


40.592 
16,900 
1,177 


23,659 
10,169 


60,960 
74 


2.16 

13.66 


13,964 
8,694 
23,925 
62,737 
377,736 
28,616 
6,637 
271,283 


837,390 
93,411 
44,829 
9,306 
3,674 


988,508 


29,303 
60,711 
114,764 


16,208 
8,666 
27,000 
53,191 
367,129 
24,293 
6.626 
222,874 


696,869 
66,072 
35,029 
8,667 
3,849 


18,476 


21,579 
38,392 
87,024 


146,996 
1,862,766 
9,812,031 


16,855 
3,868 


51,962 
296 
691 


297 
14,581 
7,611 
31,651 
45,262 
336,246 
23,529 
4,652 
182,668 


143 
7,116 


591,563 
49,854 
29.998 
7.671 
4,336 


1899       1900  1901 


26.72 
17.96 
7.76 


25.80 
18.98 
6.83 


.12 
.07 
.20 
.62 

3.15 
.24 
.06 

2.26 


18,014 
30,034 
74,665 


122,612 
1,600,694 
8,337,356 


1.62 
17.96 


1.60 
18.98 


22.70  $13,819,712  $14,358,406  $14,194,291 
19.19  6,842,073  7,034,033  |  6,893,182 
3.51     6,477,639     7,321,378  7,301,109 


9,499 
3,370 
1,114 
2,247 
1,854 
5,389 
19,481 
S,642 
1,511 
1.339 
13,331 
17,322 


263,463 
127,701 
4,610 


27,543 
12.293 
15,240 
9,349 
24,925 
66,264 
397,392 
31,014 
6,675 
290,163 
127,822 
300,883 
29,797 
55,374 


30.70 
15.18 
15.50 


4.i,ui 
•l.u.'ii 
39,2:12 
2,494 
124.07S 
262.992 
54.927 
42.108 
20.397 
50,625 
44,422  j 

843,239  I 


318.521 
189,839 
3,326 


133,600 
236.174 
o5,6.i0 
37.223 
18,940 
43,390 
23,347 


319,763 
278,218 
2,179 


1,394,634 


2,672,756 
403,051 
175,882 
45,425 
35,198 


3,231,312 


212,164 
276,837 


36,462 
18.376 
16,868 
9,363 
27,000 
57,390 
381,181 
27,115 
6,442 
244,516 
160,502 
377.068 
37,322 
66,669 

1,466,273 


2,800.137 
406,896 
210,929 
62,454  I 
47,612  ' 


36,371 
17,394 
16,586 
8,636 
32,614 
49,634 
3.54,960 
25,752 
4.514 
201,921 
135,280 
372,296 
46,831 
66.968 


2,677,743 
348,639 
197,216 
53,423 
61,798 


3,517,027  I  3,328,719 


100,624  ; 
277,498  I 


95,186 
423,128 
314,420 


681,263  I  696,E 


6,342.073 


41,760,866 


1,182  I  15.18  I  16.49  I  16.62 


46,390,318  I  44,123,351 


'Credit  Balances. 


( 

( 
( 

1 
1 

t 

t. 

1 
c 
t 

c 

] 

c 

I 

t 

c 

C 

r 
c 
a 
J 
t 


i: 

Recent  Devei,opments  in  the  Traction  Field 


Electric  Train   Equipment  of  the  General  Electric  Co. 

The  great  increase  i'.i  tral'I'ic  in  tlie  past  few  years  upun  all 
suburban  and  elevated  roads  which  daily  move  large  bodies  of 
people  10  and  from  the  crowded  business  centers  of  the  country 
has  called  for  a  system  of  traction  which  is  capable  of  rapidly 
accelerating  a  train  and  maintaining  a  high  maximum  speed; 
there  should  also  be  a  suitable  brake  for  quickly  bringing  the 
train  to  a  stop.  The  requirements  of  such  operation  are  admira- 
bly met  by  the  use  of  the  electric  motor,  and  the  object  of  this 
article  is  to  explain  the  apparatus  now  placed  on  the  market  by 
the  General  Electric  Company  to  accomplish  such  results. 

To  accelerate  a  train  rapidly  it  is  necessary  to  make  use  of  as 
much  of  the  weight  of  the  train  for  traction  purposes 
as  possible.  This  can  be  readily  done  by  mounting 
two  or  more  electric  motors  upon  each  of  several  or 
all  cars  of  the  train.  For  the  proper  operation  of 
the  train  it  is  necessary  that  all  of  these  motors  be 
simultaneously  controlled  from  one  point  on  the  train, 
and  such  a  method  of  control  is  embodied  in  the 
train  control  system. 

For  such  rapid  acceleration  and  maintenance  ol 
high  speed  while  running,  motors  are  required  which 
are  capable  of  delivering  a  large  amount  of  torque 
with  a  small  degree  of  heating,  since  the  frequency 
of  starts  and  the  high-accelerating  rate  call  for  an 
intermittent  input  of  energy  which  will  result  in  dan- 
gerous heating  of  the  motors  if  they  are  not  properh 
proportioned  to  minimize  and  dissipate  the  losses. 
The  conditions  under  which  such  motors  must  oper- 
ate call  for  the  most  modern  and  carefully  developed 
design,  an  example  of  which  is  found  in  the  G.  E.  6(1 
motor. 

In  order  to  maintain  the  highest  speed  schedule 
between  terminals,  there  is  needed  not  only  a  quick 
acceleration  and  high-maximum  speed,  but  a  very 
rapid  and  perfectly  controllable  rate  of  braking.  This 
is  accomplished  by  means  of  the  quick-acting  air 
brake,  which  has  been  fully  developed  for  steam  trac- 
tion purposes.  The  only  problem  incident  to  its  use 
on  electrically-propelled  trains  is  the  supplying  of 
air  to  operate  the  brakes.  This  requires  an  elec- 
trically-driven pump  started  and  stopped  by  a 
never-failing  governor,  so  as  to  be  entirely  au- 
tomatic in  its  action.  It  is  for  these  requirements 
that  the  C.  P.  14  General  Electric  pump  and  governor 
is  built. 

The  electrical  equipment  of  a  train  for  this  service  is  then,  as 
outlined  above,  a  set  of  controllers  which  will  operate  all  motors 
upon  all  motor  cars  of  the  train  from  any  one  of  a  number  ol 
points  in  the  train,  these  points  being  the  ends  of  all  motor  cars; 
a  number  of  motors  capable  of  supplying  tremendous  power  for 
accelerating  purposes,  but  so  designed  that  they  will  dissipate 
their  losses  without  injurious  heating;  and  an  air-brake  system 
automatically  supplied  with  air  from  one  or  niore  reliable  sources. 
For  high-speed  suburban  or  elevated  service  these  are  the  three 
essentials  from  the  electrical  point  of  view,  and  their  einln  iclinicnt 
in  copper  and  steel  is  best  illustrated  by  the  apparatus  now  beiuK 
installed  on  the  Manhattan  Elevated  Railway,  New  York  City,  liy 
the  General  Electric  Company.  A  lirief  description  of  the  ni.iiii 
features  outlined  above  follows: 

TYPE  M  CONTROL 
The  General  Electric  Company's  type  "M"  control  is  adapted 
for  use  on  motor  cars  in  service  which  requires  that  any  car  be 
operated  alone,  or  that  two  or  more  cars  be  coupled  together  as 
a  train  and  have  their  motors  operate  simultaneously.  When 
condsined  as  a  train  system,  the  individual  motor  controllers  of  the 


several  cars  are  so  interconnected  that  the  motors  on  all  of  the 
motor  tars  are  similarly  controlled  from  one  point,  which 
may  be  either  end  of  any  motor  car.  The  cars  may  be 
coupled  into  a  train  without  reference  to  their  relative  posi- 
tions, and  either  end  of  any  car  may  be  coupled  to  any  other  car 
on  the  train. 

This  controller  consists  in  general  of  two  parts:  First,  on  each 
car  are  a  number  of  electrically-operated  switches,  or  contactors, 
constituting  the  series-parallel  controller  for  the  motors  on  that 
car,  which  effect  the  different  combinations  of  the  motors  anci 
vary  the  starting  resistance  in  the  circuit  with  them;  second,  on 
each  motor  car  are  two  master  controllers,  one  located  at  each 
end  of  the  car,  either  of  which  serves  to  control  the  contactors 


FIG.  I— MASTER  CONTROLLER  CLOSED  AND  OPEN 

on  that  car  and  on  all  others  in  the  same  train.  A  cable  con- 
nected to  each  master  controller  and  to  the  contactors  runs  the 
entire  length  of  the  train,  with  suitable  couplers  making  necessary 
connections  between  the  cars. 

The  current  to  the  motors  does  not  pass  through  either  the 
master  controller  <jr  the  train  cable,  these  parts  carrying  only 
the  currents  which  operate  the  contactors.  Each  motor  car  col- 
lects its  own  motor  current  from  the  trolley,  or  third  rail,  and 
controls  this  current  in  its  own  C(jntactors.  The  movement  of 
any  master  controller  sends  current  to  the  contactors,  since  these 
<-ire  wired  in  par.illel  to  the  train  cable,  thus  causing  simultaneous 
nio\'ements  of  all  eont.ictors  in  the  trains. 

The  synchronous  action  of  the  motor  controllers  of  all  cars 
simultaneously  with  the  mo\  ement  of  the  master  controller  handle 
insures  similar  resist.ince  connections  and  motor  combinations  on 
,;ll  the  ears.  The  operator  knows  liy  the  position  of  the  master 
controller  handle  the  exact  position  of  the  uKitor  controllers  on 
all  of  the  cars  and  the  rate  of  movement  of  the  motor  controllers, 
.-md  consequently  the  .•iniotmt  of  current  taken  by  all  of  the  motors 
is  under  his  immediate  control,  just  as  it  is  with  ordinary  hand- 
operated  contiollcrs.    The  niotorman  is  able  at  will  .almost  itu- 
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mediately  to  utilize  the  lull  power  of  the  motors  in  either  direc- 
tion in  an  emergenc}'. 

In  case  the  supply  of  power  to  the  train  is  momentarily  inter- 
rupted for  any  reason,  the  contactors  all  open  the  motor  circuits, 
but  the  motor  and  resistance  connections  which  were  in  effect 
immediately  preceding  such  interruptions  are  instantly  reset  upon 
the  restoration  of  power,  provided  the  master  controller  position 
is  unchanged. 

The  interruption  of  current  to  the  nioldrs  in  the  off  position 
of  the  master  controller  is  insured  by  providing  three  separate 
contactors  connected  in  series,  any  of  which  is  capable  of  opening 
the  circuit.  If  the  train  breaks  in  two,  the  current  is  automatically 
and  instrmtly  cut  off  from  the  motors  on  that  jjart  of  the  train 
which  is  not  under  the  control  of  the  motorman,  while  his  ability 
to  control  the  front  part  of  the  train  is  not  afifected. 

When    the    master    controller  is  thrown  off,  both  "line"  and 


The  control  operating  current  at  550-volt  line  potential  is  about 
2.5  amps,  per  car  for  an  equipment  of  two  125-hp  motors,  and 
the  total  weight  of  the  control  apparatus  for  this  equipment  is 
approximately  2200  lbs. 

The  master  controller  (Figs,  i  and  2)  is  similar  to  the  ordinary 
street  car  controller  in  method  of  operation  and  appearance,  al- 
though 'if  considerably  smaller  dimensions.  Separate  power  and 
reverse  handles  are  provided,  as  experience  has  shown  this  ar- 
rangenunl  to  be  preferable  to  the  movement  of  a  single  power 
handle  in  opposite  directions  to  reverse  the  motors. 

All  current  for  the  operation  of  the  several  motor  controllers 
passes  through  the  single-master  controller  in  use,  which  takes 
current  directly  from  the  line.  A  magnetic  blow-out  is  provided, 
similar  to  that  used  on  standard  street  car  controllers. 

\n  automatic  open-circuiting  device  is  provided  in  the  master 
controller,  whereby,  in  case  the  motorman  releases  the  master-con- 


FIG.  2.— TYPE  M  CONTROL,  SHOWING  CONNECTIONS  OF  C-6  CONTROLLERS  AND  TWO  lOo-HP  MOTORS 


"ground  '  connections  are  cut  off  from  the  operating  coils  of  im- 
portant contactors,  and  none  of  the  train  wires,  or  any  of  the  wires 
in  the  train  line  cable,  are  "alive." 

For  reversing  the  motors  the  master  controller  is  provided  with 
a  separate  reversing  handle,  and  a  mechanical  interlocking  device 
prevents  this  reversing  handle  from  being  thrown  unless  the 
main  handle  is  in  the  ofT  position.  Moving  this  reverse  handle 
either  forward  or  back  makes  connections  for  throwing  an  elec- 
trically-operated reverse  switch  either  "forward"  or  "re\erse." 
This  main  reversing  switch  is  electrically  interlocked,  so  that  it  can 
not  be  thrown  when  power  is  "on." 

The  operating  circuit  is  so  arranged  that,  unless  the  reverse 
switch  on  any  car  is  thrown  in  the  direction  indicated  by  the 
master  controller  reverse  handle  in  use,  it  will  be  impossible  to 
operate  the  contactors  on  that  car  so  as  to  get  any  current  in  the 
motors  on  that  particular  car. 

A  cut-out  switch  is  provided  on  each  car,  so  that  in  an  emer- 
gency all  of  the  contactors  on  that  car  may  be  disconnected  from 
the  control  circuit. 


troller  handle  in  any  "on"  position,  the  control  circuit  to  the 
motor  controllers  is  instantly  opened  on  auxiliary  contacts.  This 
result  is  obtained  by  mounting  the  operating  mechanism  for  the 
auxiliary  safety  device  loosely  on  the  main  shaft  and  returning 
it  to  the  "off"  position  when  released,  by  a  spring,  without  neces- 
sitating movement  of  the  entire  cylinder  or  handle;  thus  the  device 
is  entirely  separate  and  distinct  in  its  action  from  the  main  cylinder. 

The  handle  for  tiperating  the  reverse  switch  is  located  on  the 
left-hand  side,  and  can  only  be  remoN'ed  in  the  intermediate  or 
"off"  position  of  the  reversing  switch.  .'\s  the  power  handle  is 
mechanically  locked  against  movement  when  the  reverse  handle 
is  remoxed,  it  is  only  necessary  for  the  motorman  to  carry  the 
reversing  handle  when  changing  from  car  to  car. 

The  motor  controller  for  each  car  consists  of  thirteen  elec- 
trically-operated switches,  called  contactors  (electrically  equivalent 
to  the  cylinder  of  any  ordinary  controller  by  which  the  necessary 
rheostatic  and  motor  combinations  are  made),  and  an  electrically- 
operated  reversing  switch,  which  reverses  the  armature  leads  of 
the  motors. 
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Each  contactor  (Figs.  3  and  4)  consists  of  a  movable  arm  carry- 
ing a  finger,  which  makes  contact  with  a  fixed  terminal  finger, 
and  a  coil  for  actuating  the  arm  when  supplied  with  current  from 
the  master  controller.  The  contactor  is  so  designed  that  the 
motor  circuit  is  closed  only  when  current  is  flowing  through  the 
coil.  Gravity,  combined  with  spring  action  of  the  finger,  causes 
the  contactor  to  open  immediately  the  master-contrnller  circuit 
is  interrupted.  The  contactor  has  an  efficient  and  powerful  mag- 
netic blow-out,  which  will  effectually  disrupt  the  power  circuit 
under  conditions  far  exceeding  normal  operation.  The  different 
contactors  are  practically  identical,  and  the  few  parts  which  are 
subjected  to  burning  and  wear  are  so  constructed  as  to  lie  readih' 
replaced.     They  may  be    con\'eniently  located  luidcr  the  floor. 


FIG.  3.— CONTACTOR 


along  one  side  of  the  car,  where  they  will  be  easily  accessible  for 
inspection. 

The  general  design  of  the  motor-reversing  switch  (Fig.  5),  or 
reverser,  is  somewhat  similar  to  the  ordinary  cylindrical  reversing 
switch,  with  the  addition  of  the  electromagnets  for  turning  it  to 
either  the  forward  or  reverse  position.  The  operating  coils  aie 
similar  to  the  ones  used  on  the  contactors,  and  the  reverser  may 
be  placed  under  the  car  floor. 

A  switch  is  provided,  so  that  it  is  possible  to  cut  out  on  any  or 
all  of  the  contactor-operating  coils,  and  it  may  be  located  in  any 
position  desired  on  the  car.  A  small,  quick  brake  single-pole 
switch  and  an  enclosed  fuse  are  also  pi"o\ided  in  the  supply  cir- 
cuit for  the  protection  of  each  master  controller.  When  this 
switch  is  "open,"  all  current  is  cut  off  from  the  entire  control 
system  through  the  particular  master  controller. 

The  coupling  making  the  necessary  connections  between  cars 
(Fig.  6)  consists  of  a  socket  on  the  end  of  each  car  and  a  short 
cable  or  jumper  with  a  plug  at  either  end.  The  sockets  on  tln' 
cars  contain  a  number  of  insulated  metallic  contacts,  which  are 
the  terminal  of  the  various  wires  in  the  train  line.  This  socket  is 
shaped  to  receive  the  plug  on  the  end  of  the  jumper.  The  plug 
contains  the  necessary  insulated  contacts  to  make  the  required 
connections,  and  is  so  shaped  that  it  can  be  inserted  in  the  socket 
in  only  one  way,  thus  insuring  the  same  series  of  connections 
each  time  two  cars  are  coupled  together.  The  coiqilers  are  pro 
vided  with  spring  catches,  which  maintain  contact  under  normal 
conditions,  but  permit  them  to  release  immediately  in  case  the 
train  breaks  in  two. 

A  special  cable  made  up  of  different  colored  indi\  idual  mstfl.ifi d 
wires  is  used  whenever  possible  to  make  cfintrol  circuit  cdunrc- 
tions  between  the  various  pieces  of  apparatus,  .-i  similar  cilile  licing 
used  for  the  connection  between  the  coui)ler  ])lugs. 

The  '■esistance  portion  rif  the  C.  (J.  starting  rheost.-it  consists 
ol  o]ici]   c'lsl-ii'on   grid.s,   wliicli  ;ir<'  :isscnilili'fl  in   .'in   ii'on  Iranic 


interchangeable  with  the  P.  R.  rheostats,  as  regards  location  of 
bolt  holes  for  attaching  to  the  car.  The  grids  arc  insulated  from 
each  other  and  from  the  supporting  frame  by  mica  insulation, 
making  Ihe  entire  resistance  fireproof. 

THE  G.  E.  66-A    RAILWAY  MOTOR. 

The  G.  E.  66  railway  motor  (Figs.  7,  8  and  g)  is  specially  de- 
signed to  meet  the  reciuirements  of  ele\ated  or  heavy  suburban 


FIG.  4.— CONTACTOR  POINTS  OPEN  FOR  INSPECTION 


FIG.  5-— REVERSER 

railway  work.  The  magnet  Iranie  is  of  steel  cast  in  one  piece  in 
ajiiiroxi luately  the  f(jrni  of  a  cube  with  well-rounded  corners,  and 
in  each  end  of  the  frame  is  a  bored-out  opening  large  enough 
to  allow  Ihe  renio\-,-|]  oi  the  arm.-iture,  pole  pieces  and  fielil  coils. 
Into  these  openings  frame  heads  are  fitted  and  held  in  place  by 
lour  bolts.  The  axle-bearing  caps  are  bolted  to  a  vertical  i)laned 
tongued  surface  on  the  frame.  The  four-pole  jiieces  are  built  up 
of  soft  ircni  l.imin.e,  .and  .ire  liolted  to  the  t<ip,  bottom  ;ind  si<les 
of  (he  ni.'ignelir  Iraiiu'  by  Ihrongh  bolls  will)  imis  on  Ihe  <inlsidr 
of  Ihe  Iranie. 
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A  large  opening  in  the  frame  just  over  the  commutator  aitords 
a  means  for  the  inspection  of  the  commutator  and  brush  holders 
and  replacing  of  brushes.  In  the  bottom  of  the  frame,  directly 
under  the  commutator,  there  is  a  large  hand-hole,  and  in  addi- 
tion, for  the  purpose  of  ventilation,  large  openings  are  provided 
at  the  top,  bottom  and  sides  of  the  frame  at  the  pinion  end  of 
the  motor,  and  also  on  the  front  side  of  the  commutator  end. 
Covers  are  provided  with  which  these  holes  may  be  closed. 

The  ;irniatiire  is  wound  with  coils  in  series  connection,  the 


c-xtend  inside  the  armature  and  commutator.  Lubrication  is  ef- 
fected by  the  use  of  oil  and  waste  in  a  manner  somewhat  similar 
lO  the  ordinary  car  box  bearing.  The  brasses  are  made  in  the 
form  of  a  sleeve  with  the  sides  cut  away  so  as  to  expose  the  shaft 
to  the  oily  waste,  which  is  packed  in  the  oil  wells  cast  in  the  frame 
heads.  This  form  of  bearing  has  pro\  cd  in  practice  to  be  entirely 
satisfactory.  Oil  deflectors  are  proviiled  which  make  it  impossi- 
ble for  oil  to  get  inside  the  motor.  Under  the  armature  shaft 
hearings  drip  cups  are  cast  in  the  frame  heads  to  catch  the  waste 


FIG.  6.— CONTROL  CIRCUIT  JUMPER  AND  SOCKET 


armature  bars  being  of  special  construction,  which  prevents  eddy 
currents.  The  conductors  are  connected  up  in  thirty-nine  quin- 
tuple coils,  each  consisting  of  five  single  coils  of  one  turn  each. 
The  conductors  are  separately  insulated  and  assembled  in  sets  of 
five,  the  sets  as  a  whole  having  an  outside  protective  insulation. 
Tile  insulation  consists  of  mica,  with  an  outside  covering  of 
specially  prepared  tape  for  protection  from  mechanical  injury. 
This  method  of  insulating  the  conductiirs  makes  the  windings 
semi-fireproof,  and  they  will  withstand  a  high  temperature  with- 
out injury  to  the  insulation. 

Tile  cnnductors  are  soldered  directly  into  ears  forming  a  part 


FIG.  7.— G.  E.  66  MOTOR,  FRONT  VIEW  WITH  COVERS  REMOVED 


of  the  commutator  segments,  avoiding  the  use  nl"  c<jnnecting  leads. 
At  the  back  end  of  the  armature  the  top  and  bottom  bars  are 
connected  together  with  tinned-copper  clips  ri\  eted  and  soldered, 
but  easily  removed  in  case  it  is  desired  to  replace  the  top  bars 
without  disturbing  the  bottom  bars.  The  conductors  are  held 
in  the  slots  by  tinned-steel  wire  bands  imbedded  in  the  core  be- 
neath the  periphery,  the  wires  being  soldered  together  and  held 
by  tin  clips. 

The  commutator  has  19S  segments  of  copper  insulated  entirely 
with  mica,  and  clamped  in  a  cast-steel  shell.  The  diameter  of  the 
commutator  is  i"s. 

There  are  four  field  coils,  one  for  each  pole,  wound  on  metal 
spools,  held  in  place  by  the  laminated  pole  pieces.  The  wind- 
ings are  thoroughly  insulated  from  the  spools  with  mica,  asbestos 
and  cloth,  and  between  turns  with  asbestos.  This  construction 
makes  a  practically  fireproof  spool  impervious  to  moisture.  It 
it  not  easily  injured  mechanically,  and  is  specially  well  designed 
to  radiate  heat. 

The  armature  bearings  are  sup])orted  in  the  frame  heads  which 


oil.  The  axle  bearing  caps  contain  oil  wells  into  which  are 
packed  oil  and  waste.  The  brasses  are  cut  away  on  the  under 
side,  leaving  an  ample  surface  on  the  axle  exposed  to  the  oily 
waste. 

All  leads  are  brought  out  through  lubber-bushed  holes  in  the 
magnet  frame  in  such  a  way  as  to  l>e  easily  removed  if  necessary. 
The  brush  holders  are  two  in  number,  with  two  carbon  brushes 
per  holder.  Tlie  brushes  slide  in  finished  ways  and  are  pressed 
against  the  commutator  by  independent  fingers  which  give  a 
practically  uniform  pressure  throughout  the  working  range  of 
the  brush.    The  brush  holders  are  adjustable  and  are  clamped 


FIG.  8.— G.  F.  MOTOR 


m  mica-insulated  studs  sliding  in  finished  supports  bolted  to  the 
magnet  frame. 

The  motor  is  single  reduction,  the  gear  and  pinion  being  n-ade 
of  steel  w'th  5-in.  face  and  No.  3  pitch. 

Special  attention  has  been  given  to  the  matter  of  ventilation, 
and  there  are  six  large  openings  in  the  magnet  frame  giving 
practically  a  free  circulation  of  air  lielween  the  exterior  and  in- 
terior of  the  motor.  The  construction  of  the  armature  is  such 
that  a  large  volume  of  air  is  drawn  into  the  interior  of  the  core, 
and  after  passing  through  longitudinal  duets  is  expelled  through 
large  radial  ducts.  The  armature  is  so  designed  that  without 
sacrificing  essential  protection  of  the  coils  it  practically  becomes 
a  powerful  centrifugal  blower  when  at  lull  speed  and  the  large 
volume  of  air  pressing  through  it  in  connection  with  the  small 
electrical  losses  in  the  motor  keeps  it  unusually  cool. 

The  insulation  of  the  armature,  commutator  and  field  of  the 
motor  is  subjected  to  a  variety  of  tests,  among  which  is  an  alter- 
nating test  of  the  armature  winding  between  copper  conductors 
and  core  of  3500  volts,  between  commutator  segments  and  shell 
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of  4500  volts  and  between  adjacent  segments  of  500  volts,  and  be- 


tween field  windings  and  frame  of  4500  volts. 

The  approximate  weights  of  the  motor  are  as  follows: 

Lbs. 

The  weight  of  the  armature  and  pinion  is   1.34- 

Gear   212 

Gear  case    120 

Frame  and  other  parts   2,606 

Making  complete  weight  of  G.  E.  66-A  motor,  in- 
cluding gear  and  gear  case,  but  exclusive  of 
covers  for  openings  in  motor  frame   4,280 

THE  CP  14  AIR  COMPRESSOR 


This  compressor  (illustrated  in  Figs.  10,  11  and  12)  is  designed 
to  supply  air  for  train  brakes,  and  is  so  shaped  as  to  l^e  conven- 
iently attached  to  the  under  side  of  the  car  body.  The  compressor 
consists  of  a  two-cylinder  pump  direct-driven  by  a  series-wound 
four-pole  motor.  The  motor  is  similar  in  general  design  to  the 
G.  E.  66  railway  motor  which  has  already  been  described.  Its 
magnet  frame  is  made  up  of  a  single  piece  of  cast  steel  having 
large  openings  at  the  ends  of  the  frame  to  permit  the  removal  of 
the  arm.iture.  pole  pieces  and  field  coils.  Into  these  openings  are 
fitted  frame  heads  which  carry  the  crankshaft  bearings.  The 
motor  is  provided  with  laminated  pole  pieces  bolted  by  through 
bolts  to  finished  surfaces  on  the  magnet  frame,  and  the  field  coils 
are  insulated  with  varnished  cambric,  the  whole  being  made  water- 
proof by  dipping  in  japan. 

The  armature  is  wound  with  twelve  turns  per  coil  and  six  coils 
per  slot,  the  coils  being  bound  in  place  by  steel  wire  bands  im- 
bedded in  the  core  beneath  the  periphery.  The  commutator  has 
149  segments  insulated  with  mica  and  clamped  in  a  malleable-iron 
shell. 

There  are  two  brush  holders,  with  one  carbon  brush  per  holder. 
The  brushes  slide  in  finished  ways,  and  are  pressed  against  the 
commutator  by  a  spring  finger,  which  gives  practically  a  uniform 


FIG.  10 —SECTION  SHOWING  CONSTRUCTION  OF  MOTOR 
REGULATOR 

pressure  throughout  the  working  range  of  the  brush.  The  holders 
are  adjustable  to  the  wear  of  the  commutator,  and  are  clamped 
on  mica  insulated  studs,  which,  in  turn,  are  clamped  in  finished 
supports  bolted  to  the  frame. 

The  armature  or  crankshaft  is  turned  from  one  piece  of  forged 
steel.  The  crankpin  is  formed  on  the  shaft  outside  the  bearing, 
which  is  purposely  made  large  so  that  the  crankpin  comes  inside 
the  diameter  of  the  bearing,  thus  permitting  the  cylinder  and  crank 
end  frame  head  to  be  drawn  off  without  otherwise  taking  apart 
the  compressor. 

A  hole  is  drilled  into  the  commutator  end  of  the  shaft  and 
extends  nearly  the  entire  length,  and  at  right  angles  to  this  hole 
and  leading  into  it  are  smaller  holes  which  lead  into  passages  in 
the  armature  extending  to  the  i)criphery  of  the  core.  Excellent 
ventilation  is  ubtained  with  this  construction  without  any  ma- 
terial increase  in  the  dimensions  of  the  compressor. 


The  commutator  end  frame  head  and  also  the  combined  crank 
end  frame  head  and  cylinders  are  made  of  iron  cast  in  one  piece, 
fitted  into  openings  in  the  ends  of  the  magnet  frame  and  each 
held  in  place  with  four  bolts. 

Large  oil  wells  are  cored  out  for  lubricating  the  piston,  shaft, 
crank  and  wrist  pin  bearings.  The  two  cylinders  are  horizontal 
and  at  right  angles  to  the  shaft.  They  are  in  direct  line  with 
each  other,  being  cast  in  one  piece,  and  completely  enclose  the 
crank  chamber  with  the  exception  of  an  opening  at  the  end  of  the 


FIG.  y.— G.  E.  66  MOTOR,  FRONT  VIEW 

crankshaft  to  allow  easy  access  to  the  crank  and  wrist-pin  bear- 
ings, and  to  permit  the  removal  of  the  connecting  rod.  The  oil 
wells  anii  the  openings  in  the  side  of  the  crank  chamber  are  pro- 
vided with  covers  held  in  place  with  suitable  fastenings.  An  air 
passage  directly  over  the  top  of  the  cylinders  and  extending  from 
end  to  end  is  cored  in  the  casting,  thus  connecting  the  two  outlet 
parts  in  the  cylinder  heads,  and  from  this  passage  is  led  the  main 
outlet  or  reservoir  pipe.  Each  cylinder  is  single  acting,  and  is 
provided  with  radiating  fins,  which  tend  to  considerably  increase 
the  strength  of  the  cylinder  walls  and  to  reduce  the  cylinder 
temperature. 

There  are  but  four  bearings  all  told,  including  armature  or; 
crankshaft  and  connecting  rod  bearings.  The  shaft  bearings,  ara, 
lubricated  with  oily  waste  packed  in  oil  wells  and  pressed  against 
the  shaft,  similar  in  construction  to  the  G.  E.  66  motor.  The 
connecting  rod  bearings  are  self-lubricated  by  a  special  device 
which  conducts  a  small  cpiantity  of  oil  to  the  bearings  at  each 
revolution  of  the  armature.    The  same  device  lubricates  the  piston. 


FIG.  II.— AIR  COMPRESSOR  AND  MOTOR 


The  two  pistons  are  rigidly  connected  together  in  the  form  of 
a  hollow  cylinder,  with  a  head  at  each  end  and  the  sides  cut  away. 
One  piston  carries  the  wrist  pin,  and  by  this  means  both  pistons 
are  operated  with  one  connecting  rod.  This  double  piston  is 
provided  at  each  end  with  two  cast-iron  spring  packing  rings. 

The  connecting  rod  is  of  gun  metal,  cast  in  one  piece,  of  an 
I-beam  section,  and  ribbed  in  such  a  manner  as  to  provide  great- 
est strength  with  the  least  weight.  It  may  be  taken  out  by  re- 
moving the  wrist  pin  without  disturbing  any  other  portion  of  the 
compressor. 

Thei\'  arc  two  cylinder  heads,  one  bolted  to  each  of  the  cylin- 
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ders  and  each  liead  is  pro\idcd  with  finislied  places  for  the  inlet 
and  outlet  ^■alves.  A  chamber  is  ciired  around  the  outlet  valve 
for  the  free  escape  of  air  to  the  connecting  passage  in  the  cylin- 
ders. For  the  purpose  of  making  the  valves  easily  accessible,  the 
chamber  containing  the  <:nitlet  \alve  is  covered  with  a  large  plug 


the  arc.  Pipe  taps  are  pr()\  icled  in  three  different  places,  in  order 
that  the  governors,  which  will  operate  in  any  position,  may  be 
readily  piped  to  suit  the  location.  An  insulated  pipe  bushing  is 
used  with  each  governdr.  Each  governor  will  operate  si.x  of  the 
C.  P.  14  I'Umps  opi'rating  in  parallel. 

-   

Durability  of  Gears  and  Pinions 

Aiming  llie  manufacturers  who  have  made  rapid  prdgress  in 
street  railway  supply  lines  since  the  last  convention  is  the  United 
States  Projectile  Company,  of  Brooklyn,  N.  Y.,  which  makes  the 
well-known  "Projectile  Brand"  cast-steel  cut  gears  and  patent 
pressed  pinions  for  electric  railway  and  other  purposes. 

The  dural)ility  or  life  of  gears  and  pinions  is  a  most  important 
matter  with  every  master  mechanic,  and  to  this  problem  the 
United  States  Projectile  Company  has  given  much  attention,  its 
experience  of  the  past  ten  years  in  working  up  steel  of  varying 
hardness  for  the  severest  tests  for  the  United  States  govern- 
ment aiding  it  materially  in  this  work.  The  result  of  its  labors 
and  experiments  is  the  .30  carbon  special  steel  pinion,  solidified 
under  a  pressure  of  over  1,000.000  lbs.,  wdiich,  it  claims,  is  the  most 
durable  pinion  produced.  The  carbon  in  the  average  cut  pinion 
is  stated  to  be  .12,  and  very  seldom,  if  ever,  over  .15,  as  it  is  too 
costly  to  cut  a  higher  carbon  (and  thus  harder)  steel.  It  will, 
therefore,  be  seen  that  the  "Projectile  Brand"  i)inions  have  100 
per  cent  more  carbon  than  cut  pinions,  wdiich,  with  the  great  com- 
pression to  which  the  steel  is  subjected,  accounts  for  the  increased 
mileage  and  longer  life.  This  company  also  makes  cut  pinions, 
but  it  strongly  recommends  the  pressed  pinions  as  being  much 
more  duralile.  The  "Projectile  Brand"  motor  gears  are  made  of 
the  best  open  hearth  steel  castings,  cut  on  the  latest  and  most  im- 
proved gear  cutters,  and  their  construction  is  of  the  very  best. 
Many  large  contracts  have  been  closed  during  the  past  few  weeks, 
ami  the  present  output  of  the  works  is  more  than  double  that  of 
any  time  in  its  history.    Special  attention  is  given  to  export  trade. 


1-lG.  12.— AIR  PUMI^  GOVERNOR 

screwed  to  a  cupjier,  and  the  whulc  head  is  well  ribbed  to  increase 
the  radiatifin  of  licit. 

The  \al\  es  are  designed  to  reduce  the  nuisc  to  a  minnnum,  and 
the  clearance  and  proportions  are  such  as  to  gi\e  maximum 
efficiency.  Simplicity  of  construction,  liberal  area  in  air  pas- 
sages and  cheapness  of  renewals  are  the  points  which  ha\e  been 
given  especial  consideration  in  the  design  of  this  compressor. 
THE  AIR  COMF'RESSOR.  GOVERNOR. 

This  governor  consists  of  a  piston  working  in  a  cylinder  and 
operating  by  means  of  its  piston  rrid,  a  system  of  levers  which 
open  and  close  the  switch  of  the  pump  nn  itiir 
circuit.  The  governor  can  be  adjusted  to  oper- 
ate at  any  pressure  between  80  lbs.  and  100  lbs., 
and  will  close  the  circuit  on  a  reduction  of  10  lbs. 
from  the  opening  pressure. 

Referring  to  Fig.  10,  the  air  pressure  is  ad- 
mitted to  the  lower  side  of  the  cylinder  head  at 
^4,  and  acts  against  a  5-16-in.  rubber  diaphram  B. 
which  in  turn  bears  against  a  piston  C.  to  which 
is  attached  a  piston  rod  D.  This  piston  rod  ex- 
tends through  the  governor  to  the  top,  engaging 
with  a  lever  E.  which  is  pivoted  to  a  bracket.  As 
the  piston  is  forced  up  by  the  air  pressure  in  the 
main  reservoir,  it  overcomes  the  mainspring  F. 
raises  the  lever  E.  carrying  with  it  the  two 
springs  G.  which  are  attached  to  the  main  con- 
tact arm  //.  The  contact  lever  E  has  no  connec- 
tion with  the  parts  operated  by  the  piston,  ex- 
cept through  the  spring  G.  and  is,  therefore,  free 
to  fly  open  when  the  springs  D  are  carried  over 
the  center.  The  arm  H  carries  the  contacts  which 
finally  open  the  pump  motor  circuit. 

If  from  any  cause  the  governor  should  fail  to 
operate  the  opening  of  the  pump  motor  circuit  is  positively  as- 
sured by  a  continued  movement  of  the  governor  piston,  which 
would  be  forced  up  by  the  increase  of  air  pressure  until  its  rod 
engages  with  the  set-screw  J,  thereby  forcing  the  arm  H  upward, 
thus  breaking  the  circuit. 

A  magnetic  blow-out  is  provided,  which  assists  in  extinguishing 


Split  Pole  Generators 

The  split-pole  generators  manufactured  by  the  .Spi.igue  hLlectric 
Company  have  been  in  operation  for  several  years,  and  their  suc- 
cess marks  a  new  era  in  dynamo  construction.  They  derive  their 
name  from  the  ingenious  construction  of  the  pole  pieces,  by 
which  sparking,  one  of  the  principal  factors  limiting  the  output 
of  all  dynamos,  has  been  overcome.  The  method  employed  is  a 
\ery  simple  one,  and  results  in  a  fixed  point  of  commutation  and  a 
reduction  in  the  total  weight  and  dimensions  of  the  generators. 
0\'ercoming  the  distorting  effect  of  the  field  current  has  been  one 


ENGINE  DIRECT  CONNECTED  TO  SPLIT  POLE  GENERATOR 


of  the  most  perplexing  problems  in  dynamo  construction,  and  the 
Sprague  Electric  Company  has  offered  a  scientific  solution  of  the 
problem,  and  placed  upon  the  market  a  dynamo  of  the  first  rank 
in  efficiency,  compactness,  durability  and  commercial  value.  The 
split-])ole  generators  are  now  made  in  sizes  ranging  from  25  kw 
to  1000  kw. 
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The  New  Regime  at  the  Stephenson  Works 


The  name  of  John  Stephenson,  during  the  great  nunibei  of 
years  in  which  it  has  been  connected  with  the  street  car  industry, 
has  always  stood  for  excellence  in  every  detail.  Notwithstanding 
the  various  financial  vicissitudes  which  have  overtaken  the  Ste- 
phenson companies,  this  reputation  for  honest  material  and  work- 
manship has  remained  a  distinct  feature  of  the  establishments,  and 
it  is,  therefore,  a  subject  for  congratulation  that  the  excellent 
mechanical  department  has  at  last  been  supplemented  by  a  sound 
financial  directorate.  About  a  year  ago,  as  is  well  remembered, 
the  John  Stephenson  Company,  Ltd.,  was  reorganized  under  the 
name  of  the  John  Stephenson  Company,  with  Joseph  C.  Willetts 
for  president  and  Peter  M.  Kling,  general  manager.  Under  Mr. 
Kling's  direction  the  works  have  rapidly  increased  their  business 
until  it  has  been  found  necessary  to  double  the  capacity  of  the 
buildings  as  they  were  found  by  him  a  year  ago.  This  greatly  in- 
creased business  has  af¥ordcd  opportunity  for  the  manufacture  of 
several  new  types  of  trucks  and  other  car  accessories  which  are 
meeting  with  great  success  on  numerous  mads,  especially  in  tlie 
East.  It  has  also  awakened  a  li\  el\-  interest  in  the  many  special- 
ties of  car  construction  with  which  the  name  of  Stephenson  has 
been  associated,  which,  thou,gh  during  the  semi-inactivity  of  the 
manufacturers  have  more  or  less  been  removed  from  active  corn- 


row  or  woodworking  buildings.  Several  steam  hammers,  a  bull- 
dozer and  oil  furnaces  for  heating  the  iron  are  installed  in  these 
shops,  and  cna1)lc  the  Stephenson  Company  to  watch  closely  the 
ijuality  of  the  wrought  ironwork  fr)und  upon  its  cars.  The  various 
styles  of  trucks  which  ha\  e  been  i)erfectcd  are  here  made.  Already 


THE  ERECTING  SHOP— NEW  E.XTENSION  AT  BACK 


A  PORTION  OF  THE  LUMBER  STORAGE 

petition  in  the  field,  are  well  remembered  by  street  railway  en- 
gineers. 

The  illustrations  presented  herewith  show  the  manner  in  which 
the  shops  have  been  increased  in  size.  The  la>  iiut  of  the  Ituild- 
ings  is  such  that  the  woodworking  mill,  erecting  shop,  paint  shop 
and  varnish  shop  are  placed  in  a  row,  with  the  constructing  tracks 
running  parallel  to  the  direction  of  the  row.  The  number  of  these 
tracks  has  been  doubled  and  the  capacity  of  the  paint  shop  and 
varnish  shop  has  also  been  increased  by  100  per  cent,  one  or  two 
of  the  tracks  in  these  shops  being  necessarih-  u^vtl  for  the  storing 
of  material,  etc.  In  this  way,  the  a<lditions  which  lia\e  reccntl\' 
been  made  have  doubled  the  anioinU  of  space  w  hich  llie  comiian\ 
can  use  for  building  purposes,  and  lliei'e  is  now  room  on  ihe 
lloor  for  one  hundred  cars  mider  construction.  The  number  ol 
orders  on  hand  will,  however,  kee])  the  e.xtra  room  furnished 
quite  up  to  its  greatest  capacity.  .About  five  months  ,igo  W.  J. 
Mackle,  formerly  with  the  American  Car  Company,  of  St. 
Louis,  left  that  company  to  accept  the  position  of  su])erin- 
tendent  for  the  John  Stephenson  Company,  and  it  has  been  mider 
his  supervision  that  the  recent  marked  improvements  in  the  works 
have  been  taking  place.  The  necessary  increase  in  machinery 
which  has  resulted  hy  the  facilities  for  greater  output  are  l.)cing 
rapidly  made,  anfl  the  smooth  working  of  all  de])artmenls  is 
assured  by  the  excellent  system  of  older  and  checking  systems 
which  are  em|)loyed  throughout  the  entire  works. 

All  of  the  ironw<irk  aliout  the  cars,  except  the  castings,  is  made 
in  the  blacksmith  and  machine  shops,  which  are  pl:iccd  near  the 


four  (hi'ferent  t\pes  of  trucks  ha\e  l:)een  designed,  which  are 
well  illustrated  in  the  accomprmying  engra\ings.  These  trucks  are 
intended  for  high-speed,  four-motor  worlc,  and  are  built  on  lines 
originated  by  the  company,  although  they  contain  all  the  im- 
portant features  of  the  M.  C.  B.  construction,  such  as  equalizing- 
bars,  swing  bolsters  and  perfect  accommodation  for  the  brake 
mechanism.  In  two  of  the  trucks  the  motors  are  hung  inside  of 
the  axles,  while  in  the  others  they  are  hung  on  the  outside.  The 
bolster  is  held  at  each  end  liy  helical  springs,  which  give  it  a 
resilient  trans\  ersc  play,  and  is  hung  in  links  and  carried  on  strong 
steel-webbed  elliptical  springs  from  the  equalizing  bar  connecting 
the  journal  boxes,  as  shown.  In  this  way  a  \ery  easy-riding  con- 
struction is  produced.  In  the  illustrations  the  bolster  beam  is 
shown  somewhat  higher  than  the  position  it  would  occupy  when 
placed  under  the  car  body,  the  weight  of  the  car  body  compressing 
the  elliptical  springs  and  lowering  the  beam  into  place  between 
the  firmly  fastened  iron  guides  u|ion  each  side  of  it.  The  No.  6 
truck-  is  intended  ]iartind:irl\-  for  inlenn-|i;ui  \vork-.  and  is  copied 


THE  WOOD  WORKING  MILL 

after  the  j\I.  C.  1!.  standnig,  except  that  the  frame  is  of  wrought 
iron,  and  set  low  enough  to  allow  of  the  truck  being  used  on  a 
one-step  car.  On  account  of  the  superior  <listril)Ution  of  the 
springs,  the  No.  20  truck  is  cl.-iimed  to  be  superior  to  any  other 
4-ft,  wlu'el-base  li-uck-  in  the  m;irk-et.  Ilerelofore  the  sprii-igs 
lia\e  been  locatc<l  (j\i  r  the  oil  boxes,  ljut  in  the  Stephenson  truck 
they  .-u'e  extended  beyond  the  oil  boxes,  giving  a  better  support 
to  the  truck-  fr,-inie  ;in(l  easier  riding. 
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The  No.  10  truck  is  designed  especially  for 
close  work  on  cars  and  streets  which  are  nar- 
row, and  where  the  curves  have  a  short  radius. 
There  is  no  interference  of  any  kind  above  the 
oil  bo.xes.  enabling  the  truck  to  swing  in  a 
very  small  space.  The  main  support  is  a 
strong  double  wrought-iron  frame  suspended 
on  four  spiral  springs  at  each  side,  with  the 
railway  swing  bolster  mounted  on  ellii)tical 
springs.  The  truck  is  made  in  the  4-ft.  wheel- 
base  size  only,  with  motors  mounted  outside 
the  axles,  and  the  brake  mechanism  hung  be- 
tween the  wheels.  The  No.  12  truck  is  of  ex- 
ceptionally heav}'  design,  nitended  especially 
for  the  severest  interurban  service.  It  will 
accommodate  the  largest  motors  built,  such  as  G.  E.  55 
and  Westinghouse  76.  The  main  truck  frame  is  supported 
on  equalizing  bars  beyond  the  oil  boxes,  which  insure 
steady  riding  at  a  high  rate  of  speed,  and  the  brakes  are  ex- 


STEPHENSON  NO.  6  TRUCK 


the  least  possible  trouble 


with  large,  roomy  oil  bo.xes,  insuring 
trom  hot  bearings  and  kindred  troubles. 

Among  the  interesting  features,  and  one,  perhaps,  of  greatest 
importance  to  the  purchaser  who  desires  a  first-class  car  in  all 
respects,  is  the  immense  wood  storage  owned  by  the 
company.  Between  5,000,000  ft.  and  6,000,000  ft.  of  all 
kinds  of  lumber,  including  a  large  stock  of  oak,  ash,  etc., 
fur  constructing  purposes,  and  of  mahogany,  cherry  and 
otliei-  finishing  woods  for  interior  decoration,  are  found 
in  the  yards  back  of  the  shops.  Most  of  this  lumber  is 
from  eight  to  ten  years  old.  Additions,  however,  are  be- 
ing constantly  made  to  the  stock,  so  that  the  supply  of 
well-seasoned  timber  will  always  be  retained. 

The  Stephenson  Company  has  recently  completed  an 
order  for  fifty  open  cars  for  the  Brooklyn  Rapid  Transit 
Company,  and  has  another  order  from  the  same 
company    for    fifty    cars    of    its    combination  chair 


HIGH-SPEED  TRUCK  NO.  6 


ceptionally  powerful.  The  truck  frame  is  extra  heavy  and  very 
strong,  the  M.  C.  B.  principles  being  cari-ied  <jut  with  the  improve- 
ment that  the  equalizing  bars  ha\'e  been  extended  so  as  to  give 
additi(.)nal  spring  support  to  the  truck  frame.  It  is  claimed  that 
this  truck  will  ride  as  easy  as  the  si.x-wheel  Pullman.  All  the 
above-mentioned  pivotal  trucks  are  made  with  M.  C.  B.  journals 


type.  An(]ther  order  recently  completed  is  seventy-five 
open  cars  for  the  Consolidated  I'raction  Coin])any,  of  Pitts- 
burgh, Pa.  All  of  these  cars  are  built  in  accordance  with  the 
specifications  of  the  railway  companies,  and  are  of  their  standard 
st3'le  and  finish. 

Another  (jrder  for  cars  in  which  the  Stephenson  principles 
will  show  to  advantage  comes  from  Schenectady 
for  the  new  Schenectady-Albany  line.  These  cars 
are  36  ft.  2  ins.  over  the  body,  and  are  divided  into 
two  sections,  consisting  of  a  smoking  and  a  pas- 
senger compartment,  separated  by  swinging  doors. 
The  cars  are  to  have  cross  seats  of  the  "walkover" 
type,  made  by  the  American  Car  Seat  Company. 
These  cars  will  be  fitted  with  No.  6  trucks  equipped 
with  General  Electric  motors.  The  cars  are  of  the 
semi-convertible  type,  large  window  openings  being 
provided  when  the  windows  are  opened.  An  order 
for  ten  convertible  cars  is  also  being  filled  for  the 
Utica  Railway.  In  these  cars  the  sash  are  divided, 
the  upper  half  sliding  to  the  roof  and  the  lower  half 


Street  Ry.JtJUiutil 


DOUBLE-MOTOR  TRUCK  NO.  12 
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dropping  into  the  sides,  whicli  arc  in  this  case 
made  shghtly  concave.  As  these  cars  are  in- 
tended to  run  always  in  one  direction  on  a 
looped  track,  there  will  be  a  vestibule  in  front 
alone,  furnished  with  cm  tains  to  prevent  the 
lights  of  the  car  interfering  with  the  motorman's 
view  of  the  track.  The  cars  will  be  fitted  with 
Brill  trucks  No.  27  and  VVestinghouse  No.  47 
motors.  A  number  of  large,  straight-sided  cars 
have  been  ordered  from  various  parts  of  the 
country.  Twelve  28-ft.  body  cars  are  to  be  sentto 
the  interurban  line  at  Doylestown.  Pennsyl- 
vania, two  of  which  will  lia\c  lo-l't.  bag- 
gage compartments.  These  cars  will  be  fitted 
with  the  new  No.  20  truck,  illustrated  in  the  en- 
graving. Twenty-five  32-ft.  body  cars  of  the 
same  general  style,  but  having  smoking  and 
toilet  compartments,  are  to  be  sent  to  the  Pitts- 
burgh, McKeesport  &  Connellsville  Railway  Company.  These  cars 
will  be  furnished  with  Brill  trucks  and  four  Westinghouse  No.  56 
motors.  The  handsome  cars,  of  which  both  the  interior  and  ex- 
terior are  illustrated  in  the  accompanying  engravings,  and  which 


LONG  CAR  FOR  JOHNSTOWN,  PA.,  WITH  NO.  6  TRUCKS 


are  to  be  sent  t(j  Lexington,  Mass.,  arc  fitted  with  the  Stephenson 
.spring  bumpers,  Stephenson  draw-bars  and  other  Stephenson  ap- 
pliances. The  spring  bumpers  are  especially  designed  to  prevent 
the  car  from  receiving  severe  shocks  in  collisions,  etc.,  and  by 
their  use  a  great  improvement  over  the  ordinary  rigid  con- 
struction is  made.  The  bumper  extends  8  ins.  in  front  of 
the  car,  and  is  held  out  by  the  pressure  of  strong  helical 
springs.  When  an  obstruction  is  encountered  by  the  l)uniper 
these  springs  will  collapse  for  a  distance  of  3  ins.  or  4  ins., 
greatly  relieving  the  strain  on  the  car-body  superstructure 
and  rafters.  The  John  Stephenson  draw-bar  is  of  strong 
spring  design,  so  as  to  greatly  relieve  jerks  and  strains  on 
either  the  motor  car  or  trailer.  The  springs  of  this  draw  bar 
are  contained  in  a  box  made  of  a  malleable-iron  casting,  and 
placed  sufficiently  far  underneath  the  car  to  give  an  easy  sweep 
to  the  draw-bar  when  going  around  curves.  These  Lexington 
cars  are  fitted  with  Bemis  trucks,  and  there  are  four  cars  in 
the  order. 


 WLeel-Base  4-0^^  
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SMALL-WHEEL  BASE,  DOUBLE-MOTOR  TRUCK  NO.  10 


The  John  Stephenson  Company's  Works,  as  an  example 
of  an  up-to-date  manufactory,  are  of  great  interest.  All 
the  latest  improvements,  including  numerous  labor--a\  ing 
devices  and  much  apparatus  of  the  most  improved  type, 
have  been  introduced  for  preventing  inconvenient  delays 
;in<l  annijyances,  and  e\'erything  about  the  operation  of  the 
lactory  which  would  tend  t(3  confusion  has  been  carefully 
eliminated.  The.  comfcct  of  the  workmen  has  been  pro- 
vided for  by  excellent  wash-room  facilities,  good  ventila- 
tion uf  the  various  rooms,  and  all  the  shops  are  lighted  by 
electricity  and  heated  by  a  hot-water  system.  All  shavings, 
sawdust,  etc.,  are  removed  from  the  machines  as  soon  as 
made,  by  pneumatic  suction  tubes,  and  are  blown  by  elec- 
tric fans  directly  to  a  bin  over  the  boiler  house,  where 
they  are  afterward  burnt  under  the  boilers.  All  the 
machitiery   is   operated   by   electric   motors,   one  motor 


\  J 
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SMALL-WHEEL  BASE,  DOUBLE-MOTOR  TRUCK  NO.  20 
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in  many  cases  operating  two  or  three  tools.  A  complete  electric 
transmission  system  is  installed  throughout  the  works,  which  oper- 
ates these  motors  as  well  as  the  transfer  tables  and  switching  dum- 
my  by   which   all    railroad    cars   arc    moved   about    the  yard. 


facilities  and  labor  supply,  and  was  selected  after  a  large  amount  of 
careful  investigation  of  possible  sites.  The  plant  occupies  a  plot  of 
ground  which  is  eighty-two  acres  in  extent.  At  Elizabeth,  or  more 
properly  the  suburb.  Bay  Way,  where  the  works  are  situated,  the 
company  can  draw  labor  from  Elizabeth,  Cranford,  Rahway, 
Elizabethport,  Newark,  Bayonne  and  the  north  shore  of  Staten 
Island,  all  attractive  living  places,  not  only  from  their  proximity 
(<)  New  York,  but  from  their  local  advantages.  A  large  water 
front  is  here  provided  and  two  railroads — the  Central  Rail- 
road of  New  Jersey  and  the  Baltimore  &  New  York  Rail- 
road— have    direct    connection    with    the    Stephenson  property. 


INTERIOR  OF  lOHNSTOWN,  PA.,  CARS 


INTERIOR  OF  LHXINGTON  CARS 


The  plant  is  equipped  lIiruuglKjul  with  a  sprinkler  bv^tem  and 
most  perfect  hydrant  system  for  protection  against  fire.  The  ar- 
rangement of  the  erecting,  painting  and  \arnishing  ;,hops  in  line, 
with  transfer  tallies  between,  makes  the  handling  of  the  cars  when 


\vhile  indirect  connections  are  obtained  through  these  lines  with 
the  Lehigh  Valley  and  Pennsylvania  Railroads.  The  officers  of 
the  company,  besides  President  Willetts,  General  Manager  Kling 
and  .SuiicrinU-ndcnt  INIackle.  already  mentioned,  are  William  Dur- 


ONE  OF  THE   HANDSOME  CARS  FOR  LEXINGTON,  MASS. 


passing  from  one  to  another  extremely  easy,  and  the  great  rapidity 
with  which  work  can  be  turned  out  is  made  possible  by  the  ex- 
cellent manner  in  which  the  many  minor  details  of  operation  have 
been  looked  after.  At  present  the  plant  is  producing  two  cars 
per  day. 

The  situation  of  the  works  at  Elizabeth  places  them  in  a  most 
advantageous  position  from  both  standpoints  of  transportation 


yea,  vice-president,  and  Leander  M.  De  Lamater,  secretary  and 
treasurer.  E.  J.  Lawless  is  general  sales  agent  for  the  company, 
and  it  is  due  to  his  well-known  ability  to  secure  orders  that  the 
shops  are  working  up  to  full  capacity.  With  such  a  personnel, 
both  on  the  financial  and  technical  sides  of  the  business,  the  John 
Stephenson  Company  is  placed  in  the  foremost  ranks  of  the  car- 
building  industry. 
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Large  British  Generators 


The  English  Electric  Manufacuring  Company,  Ltd.,  it  will  be 
i^membered,  began  the  manufacture  of  electrical  machinery  at 
the  new  works  at  Preston  in  June  of  last  year,  since  which  time  it 
had  completed  and  shipped  to  various  customers,  up  to  July  3  of 
this  year,  nearly  1200  tramway  motors,  varying  in  size  from  25  hp 
up  to  100  hp  in  capacity  each.  In  addition  to  this  the  company 
has  supplied  the  necessary  controllers,  rheostats  and  car  equipment 
for  the  equipment  of  about  600  cars.  The  company  has  not,  how- 
ever, confined  itself  entirely  to  the  production  of  tramway 
equipments,  in  fact  this  is  only  one  department  of  its  enormous 
business.  A  nnich  more  important  part  of  the  factory  is  now 
fully  employed  in  the  production  of  direct-current  generators,  both 
for  lighting  and  power.  The  company  has  received,  during  the 
year,  orders  for  a  large  number  of  these  machines,  varying  in  ca- 
pacity from  100  hp  to  1200  hp.  Some  three  months  ago  the  first 
of  these  generators  was  shipped,  and  since  that  time  machines  of 
varying  sizes  have  been  forwarded  Ironi  Preston,  not  only  to 
several  cities  and  towns  in  England,  but  to  South  Africa  and 
India.  The  Preston  generators  are  peculiar  in  their  construction, 
because  of  their  extreme  simplicity  in  design  and  the  very  few  parts 
which  constitute  a  complete  machine,  as  may  be  seen  in  Fig.  i. 

The  magnet  frame  is  circular  in  form  and  is  made  of  a  special 
quality  of  cast  iron,  haviiig  a  very  high  magnetic  permeabilit\-. 
It  is  provided  with  inwardly  projecting  pule  pieces,  and  is  tlivideil 
horizontally  so  that  half  of  the  frame  can  Ije  removed  for  the  in- 
spection or  removal  of  the  armature.  The  lower  half  of  the  frame 
is  provided  with  two  large  feet,  to  insure  a  firm  footing  upon  the 
foundation  girders.  The  poles.  Fig.  2,  are  made  of  the  finest 
quality  of  laminated  steel,  cast  into  the  magnet  frame  with  a  cast- 
welded  joint,  thus  insuring  a  very  low  reluctance  in  the  magnetic 
circuit.  They  are  also  provided  with  detachable  pole  shoes,  which 
act  as  keepers  or  supports  for  the  field  magnet  spools.  .Test 
pieces  are  taken  from  every  frame  casting,  and  submitted  to  the 
most  careful  test,  to  determine  its  magnetic  qualities;  the  sheet  steel 


FIG.  I.— STANDARD  GENERATOR 

which  is  used  in  making  laminated  pole  pieces  is  also  submitted 
to  the  same  test,  and  any  material  which  does  not  come  up  to  the 
required  standard  is  rejected. 

The  field  coils  are  wound  upon  spools  made  of  steel,  with  lirass 
ends,  one  portion  of  the  spool  being  occupied  by  the  shunt  wind- 
ing, which  consists  of  double  cotton-covered  copper  wire  of  100 
per  cent  conductivity.  The  other  portion  of  the  spool  contains  the 
scries  winding  of  ribbon  copper,  there  being  only  one  turn  per 
layer,  insulated  most  thordughly  with  mica  and  cloth. 

The  shunt  coils  and  the  series  coils  are  insulated  from  each  other 
by  a  combination  of  mica  and  red  rope  paper,  and  both  coils  are 
insulated  from  the  spool  by  at  least  %  in.  of  the  same  insulation. 
After  the  winding  is  completed  the  surface  of  the  coil  is  carefully 
covered  with  a  heavy  paper  wrapping,  secured  with  a  layer  of 
braided  rope  covering,  filled  with  insulating  varnish.  The  finished 
coils  are  placed  in  a  large  baking  oven,  where  they  remain  for  sev- 
eral days,"  the  tenq)erature  being  high  enough  to  take  the  last 


vestige  of  moisture  out  of  the  coils,  rendering  them  perfectly  dry. 
The  varnish  in  the  insulation  and  that  in  the  covering  hardens 
during  the  baking  process,  so  that  there  is  no  opportunity  for 
moisture  to  re-enter.  These  coils,  while  hot,  are  subjected  to  an 
alternating  presssure  of  2500  volts  between  the  windings  and  the 
spool,  or  frame,  of  the  machine.  No  joints  are  made  in  either  the 
shunt  wire  or  series  copper,  except  at  the  surface  of  the  coils, 
where  they  can  be  examined  and  kept  tight.  The  pole  faces  of  the 
magnet  cores  and  pole  shoes  are  bored  out  after  the  coils  are  in 
place,  and  the  machine  set  in  the  position  in  which  it  is  to  run. 


FIG,  3.— ARMATURE  LAMINATIONS 

This  permits  the  frame  to  take  mi  the  l(irm  which  it  will  have  when 
finished  ready  for  service,  and  insures  the  bore  being  exactly  cir- 
cular to  receive  the  revolving  armature. 

The  armature,  or  revolving  part,  of  the  generator  is,  of  course, 
the  most  interesting.  It  consists  of  an  armature  spider,  cast  from 
the  best  quality  of  strong,  tough  iron,  and  is  provided  with  a 
long-bearing  surface  for  the  shaft  of  the  engine  to  which  it  is  to 
be  fitted.  It  is  bored  accurately  to  a  gage  supplied  by  the  engine 
builder,  and  is  made  slightly  smaller  than  the  diameter  of  the  shaft, 


FIG.  2,— POLE  PIECES 


so  that  it  recjuires  a1)0ut  100  tons  pressure  to  force  it  into  position; 
it  is  then  secured  with  two  keys. 

The  armature  core  is  built  on  the  ends  of  the  arms  of  the  hub  and 
consists  of  punchings  made  from  the  best  electrical  steel.  Before 
assembling,  the  armature  laminations  are  thoroughly  annealed 
and  japanned  to  reduce  hysteresis  and  the  formation  of  eddy  cur- 
rents. At  inter\  als  of  3  ins.  or  4  ins.  spacing  discs  are  inserted 
between  the  laminations  to  form  ventilating  ducts  for  cooling 
the  interior  of  the  core  and  the  windings.  The  lower  view  in 
Fig.  3  shows  the  ordinary  lamination  used  with  projections 
punched  out  on  one  side  of  it;  the  upper  view  shows  how  the 
teeth  are  twisted  at  right  angles  to  their  former  position,  thereby 
forming  an  excellent  spacing  disc.  After  a  sufficient  number  of 
these  armature  laminations,  or  discs,  are  built  tngctlier  to  form 
the  armature  ring  or  core,  they  aie  clanii)cd  in  [dace  by  cast-iron 
flanges,  which  are  also  made  to  supixirt  the  armature  windings 
which  extend  beyond  the  ends  of  (hr  ai  ni.itnre  core.    Figs.  4  and 
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5  show  the  armature  in  this  stage  of  completion.  The  first  shows 
clearly  how  the  supporting  flanges  of  the  armature  cores  are  left 
open  and  ventilated,  so  that  the  air  may  pass  freely  through  the 
end  windings  of  the  armature.  Fig.  5  also  shows  the  front  end 
plates  of  the  armature  without  any  flanges,  there  being  no  supports 
to  the  end  windings  of  the  armature  next  the  commutator.  In 
fact,  the  company  is  using,  as  far  as  possible,  air  insulation  for 
these  machines  instead  of  the  old  methods.  Fig.  6  shows  an 
•■innature  partly  wound,  and  illustrates  how  the  windings  at  the  back 


FIG.  4.— ARMATURE  CORE  BEFORE  WINDING 

end  are  supported  only  at  their  extreme  points,  while  the  winding 
at  the  front  end  is  supported  only  by  the  commutator  leads.  These 
windings  are  supported,  as  can  be  seen,  in  such  a  way  that  the 
air  passes  freely  through  these  end  windings  without  obstruction 
of  anv  k"ind.    Between  the  commutator  and  the  armature  core  are 


mica,  rendered  im])er\ious  to  moisture  by  a  superior  varnish. 
I^ike  the  field  coils,  the  armature  coils  are  subjected  to  a  baking 
process,  which  renders  them  perfectly  dry.  The  insulation  of  the 
entire  armature  circuit  is  subjected  to  a  high  pressure  alternating- 
current  test  while  hot. 
Fig.  7  shows  a  com- 
plete armature  banded. 

An  extension  of  the 
armature  spider  car- 
ries the  commutator 
hub,  to  which  it  is  se- 
curely keyed,  thus  pre- 
N'CRting  any  relative 
motion  between  the 
committator  bars  and 
the  armature  windings. 
On  the  periphery  of 
the  cummutator  hub 
the  hard-drawn  copper 
commutator  bars  are 
firmly  clamped  by 
means  of  steel  end 
rings.  The  insulation 
between  the  bars  and 
the  hub  is  made  from 
the  purest  India  mica, 
while  that  between  the 
Ijars  is  made  from  a 
peculiar  cjuality  of 
silver  mica.  This  in- 
sulation IS  so  carefully  made  that  in  testing  between  the  com- 
mutator bars  and  tlie  Inil),  the  alternating  pressure  may  be 
made  so  high  that  the  current  will  creep  over  the  edge  of  the  mica 
rings,  a  distance  of  from  i  in.  to  2  ins.,  without  puncturing.  To  the 
back  end  of  the  commutator  bars  flexible  copper  leads  are  riveted, 
extending  ardically  up  tu  and  connected  with  the  armature  wind- 
ings. These  joints  are  all  exposed,  and  can  be  inspected  at  any 
time,  so  that  if  repair  is  required  it  is  only  the  work  of  a  few 
moments. 

Fig.  8  shows  how  the  commutator  rings  are  manufactured,  all  in 
one  piece,  some  of  them  being  made  7  ft.  or  8  ft.  in  diameter.  It 


FIG.  5.— ARMATURE  CORE  BEFORE  WIND- 
ING, END  PLATE  REMOVED 


FIG.  6.— ARMATURE   PARTLY  WOUND 


FIG.  7.— ARMATURE  WITH  BANDS  IN  PLACE 


mounted  the  Ijalancing  rings,  which  are  used  on  all  the  parallel- 
^vound  machines  made  by  this  company. 

The  coils  are  made  by  bending  copper  ribbon  over  a  suitable 
former,  making  them  all  alike  and  interchangeable.  It  is,  there- 
fore, easy  to  wind  the  armature  and  to  replace  injured  coils.  The 
armature  inductors  are  thoroughly  insulated  from  the  core  and 
from  each  other  with  a  special  material,  consisting  largely  of 


also  shows  a  number  of  armature  coils  in  various  stages  of  com- 
pletion, and  a  field  magnet  spool  wound  and  unwound. 

The  electric  pressure  between  adjacent  commutator  bars  is  kept 
under  10  volts,  so  that  there  is  no  possibility  of  an  arc  standing  be- 
tween the  bars  over  the  1-32  in.  space  between  them.  A  balancing 
device  is  attached  to  the  commutator  to  equalize  any  slight  dif- 
ference in  the  magnetic  reluctance  of  the  various  magnetic  circuits 
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of  the  multipolar  machine,  thus  checking  the  sHghtest  tendency  to 
spark. 

The  brushes  used  to  collect  the  current  from  the  commutator 
are  made  from  the  purest  carbon.  They  are  held  in  position  by 
brush  holders,  carried  on  laminated  copper  strips,  having  an  easy, 
adjustaljle  pressure,  which  will  follow  any  regularities  in  the  com- 
mutator. The  ])rush  holders  are  so  designed  that  no  moving  joints 
carry  the  current,  and  are  mounted  on  a  massive  rocker  ring,  sup- 
ported l)y  four  brackets,  attached  to  the  generator  frame.  All  of  the 
brushes  can  be  rocked  simultaneouslv  bv  means  of  a  hand  wheel 


nm  for  ten  and  sometimes  twenty-four  hours  continuously,  at  full 
load,  and  are  subjected  to  from  30  per  cent  to  50  per  cent  overload 


FIG.  8. 


-COMMUTATOR   RING,  ARMATURE   COILS  AND 
FIELD  COILS 


and  screw,  geared  to  the  brush  rocker  ring.  Two  massive  copper 
cross  connecting  bars,  concealed  inside  the  brush  rocker  ring, 
collect  the  main  current  from  the  brush  holders,  and  deliver  it 
to  a  connection  board  at  the  bottom  of  the  machine.  The  view 
of  the  rocker  ring  in  Fig.  9  clearly  shows  this  arrangement  of 


FIG.  Q.— ROCKER  RING 

in  addition  to  the  all-day  run  at  lull  load.  The  remarkable  per- 
formance of  these  machines  is  illustrated  by  the  low  temperature 


FIG.  10.— SHIPPING  DEPARTMENT,  SHOWING  GENERATORS  UNDER  TEST 


cross  connecting  rings  inside  the  box-shaped  casting  of  the  rocker, 
so  that  they  are  not  visible  from  the  front  of  the  machine. 

The  company  has  provided  two  large  testing  pits  near  the 
shipping  department  (Fig.  lo),  where  these  large  machines  are 
erected  and  submitted  to  the  severest  possible  test.    They  are 


rise  and  high  efticienc}'  which  they  show.  A  400-kw  machine 
which  was  tested  a  few  days  since,  after  running  for  ten  hours 
at  full  load,  was  made  to  carry  50  per  cent  overload  for  two  hours 
and  only  showed  a  rise  in  temperature  of  57  degs.  F.  above  the 
surrounding  air,  as  illustrated  by  the  accompanying  temperature 
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in  the  demand  for  power  will  not  in  any  way  make  it  more  diffi- 
cult to  operate  a  station  than  if  the  load  were  absolutely  con- 
stant, because  the  machine  will  perform  just  as  well  under  these 
great  variations  as  they  will  under  constant  load. 

Another  great  advantage  in  having  generators  which  will  carry 
a  very  heavy  overload  for  several  hours  at  a  time  without  in- 
jurious locating  is  that  they  wil!  lake  care  of  heavy  tramway  loads 
on  holidays  and  in  the  mornings  and  evenings,  when  everything 
is  taxed  to  its  fullest  extent. 


New  Jewett  Car  Works 


street  Railu'a'J  Joiir'ul 

FIG.  II.— TEMPERATURE  CURVE  OF  400  KW  GENERATOR 

cur\e  (Fig.  11).  The  coniinutators  at  the  end  nf  ihe  severe  test 
did  not  even  feel  warm  to  the  hand,  'i  he  ])erfi irniance  at  the 
commutator  is  also  remarkable  in  that  there  is  absolutely  no 
sparking  under  any  condition  of  load,  and  without  the  slightest 
movement  of  the  brushes  from  no  load  to  any 
load  that  can  be  jnit  upon  the  machines;  in  fact, 
the  longer  the  conniiutator  runs  the  iiKire  lieauti- 
ful  the  polish  which  it  assumes,  due  to  the  actinn 
of  the  carbon  brushes  upon  the  surface  of  the 
hard-drawn  copper.  The  tests  made  upon  this 
machine  were  by  the  Hopkinson  method,  as 
shown  in  Fig.  12,  so  that  the  losses  in  the  various 
parts  of  the  machine  were  determined  and  the 
efliciency  arrived  at  most  accurately.  The  cur\es 
showing  the  losses  and  efficiency  are  shown  in 
Fig.  13.  An  open  circuit  magnet  curve  (Fig.  14) 
was  also  secured,  which  shows  the  excellcni 
quality  of  the  material  used  in  the  construction 
of  these  machines. 

These  cpialities  in  a  generator  will  be  appreci- 
ated particularly  by  engineers  in  charge  of  railway 
power  stations,  where  the  fluctuations  of  load  will 
one  moment  require  the  generator  to  work  to 
nearly  double  its  capacity  and  the  next  moment  the  load  will  be 
entirely  off.    With  machines  of  this  kind  the  great  irregularity 


The  new  works  of  the  Jewett  Car  Company,  Newark,  Ohio, 
occupy  10  acres  traversed  by  the  Pennsylvania  and  Baltimore  & 
Ohio  Railroads.  The  buildings  cover  a  space  of  nearly  5  acres. 
The  company  is  now  building  6G-ft.  excursion  cars  for  the  Colum- 
bus, Buckeye  Lake  &  Newark  electric  road.  These  are  the  largest 
electric  cars  yet  constructed.  The  Jewett  Car  Company  has  also 
extensive  contracts  with  the  Metropolitan  elevated  road  of  Chi- 
cago and  with  the  Brooklyn  Rapid  Transit  Company  for  the 
Brooklyn  elevated  lines  of  New  York.  The  cars  of  the  latter, 
lieing  48  ft.  II  ins.,  are  the  largest  cars  built  for  elevated  lines, 
l^eckham  trucks  are  used  throughout.  All  of  these  cars  are 
models  of  elegant,  serviceable,  commodious  construction.  The 
company  is  running  overtime,  and  would  use  two  sets  of  oper- 
ators if  they  could  be  procured.    A.  H.  Sisson  is  manager  and 


FIG.  12.— TESTING  SET 

salesman,  and  the  prosperous  condition  the  company  is  due 
largely  to  his  skill  and  energy. 
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FIG.  14.— OPEN  CIRCUIT  MAGNET  CURVE 
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A  Rapid  Bond  Testingf  Outfit 


Some  time  ago  mention  was  made  in  these  columns  of  the 
bond-testing  device  which  Michado  &  Roller,  New  York,  gen- 
eral selling  agents  for  the  Whitney  instruments,  are  putting  out 

fur  the  use  of  electric  rail- 
way companies.  The  in- 
strument proper,  as  then 
described,  consists  of  two 
millivoltmeters,  one  of 
which  is  connected  to  show 
the  drop  of  5  ft.  of  rail  at 
the  same  time  that  the  other 
instrument  shows  the  drop 
across  the  rail-bond.  The 
two  millivoltmeters  are 
put  in  the  same  case.  The 
advantage  of  this  bond 
tester  over  others  is  that  it 
can  be  used  by  one  man. 
The  method  of  its  practictl 
use,  not  heretofore  illus- 
trated, is  shown  by  the  ac- 
companying engraving.  The 
insirument  is  mounted  on 
a  liea\y  tripod  of  the  kind 
Used  for  cameras.  A  fold- 
ing stick  6  ft.  long  has  its 
rail-contact  points  mounted 
up.ju  it.  When  a  reading  is  to  be  taken,  the  stick  is  put  down  on  the 
rail  with  one  {not  put  on  it  to  secure  good  contact,  as  seen  in  the 
illustration.  The  middle  contact  is  spring-mounted,  so  as  to  allow 
the  end  contacts  to  have  a  firm  bearing.  A  feature  which  appeals 
strongly  to  the  smaller  companies  is  that  one  of  the  millivolt- 
meters can  be  supplied  with  shunts,  so  it  can  be  used  as  a  volt- 
meter and  an  ammeter,  and  is,  therefore,  useful  for  all  the  testing 
done  on  the  r( lad. 

 ♦♦♦  


BOND  TESTING  OUThIT 


Swivel  Trolley  Harp 


The  "Economic"  trolley  harp,  which  is  illustrated  in  the  two 
accompanying  cuts,  is  a  harp  which  is  arranged  to  be  free  to  turn 
on  a  swivel  so  that  the  wheel  can  adapt  itself  to  the  direction  of 
the  wire  on  curves  and  turnouts.    The  arrangement  of  the  swivel 


THh"  ECONOMIC  "  TROIJ.HY  HARP 

can  be  easily  seen  l)y  inspection  ot  the  two  engravings.  It  has 
been  demonstrated  many  times  that  a  swi\el  wdiich  allows  the 
li-olle\'  wlieel  to  take  the  directir)n  of  the  wire  results  in  much 


VIEW  01    HARP,  SHOWING  SWIVKI.  AAOTIQN 

saving  of  the  wear  on  the  trolley  wheel  flanges.  The  tendency 
for  the  wheel  to  leave  the  wire  at  special  overhead  work  is  also 
decreased  because  the  wheel  is  free  to  adopt  any  curve  or  angle 
which  the  wire  may  take.    Not  only  does  a  swivel  harp  decrease 


the  wear  on  the  trolley  flanges  and  the  liability  of  the  trolley  run- 
ning off,  but  it  saves  the  side  strains  on  the  wheel,  which  tend  to 
make  it  wear  through  the  sides  of  the  harp,  and  lessens  the  wear 
on  the  trolley  wire  at  the  very  points  where  there  is  the  most 
wear,  and  where  it  is  most  desirable  to  decrease  the  wear.  The 
harp  is  designed  with  the  idea  of  preventing  the  accumulation 
of  rust,  and  its  wearing  qualities  are  assured  by  case-hardened 
rollers.  The  harp  is  made  of  malleable  iron  ribbed,  and  sells  for 
about  the  price  of  the  ordinary  harp.  The  device  is  made  by  the 
liconomic  Manufacturing  Company,  of  Springfield,  Ohio. 




Laboratories  for  Feed- Water  and  Oil  Analysis 


The  recently  extended  laboratories  of  the  Dearborn  Drug  & 
("hemical  Works  in  the  Rialto  Building,  Chicago,  one  view  of 
which  is  shown  herewith,  make  a  specialty  of  testing  work  for 
steam  users.  Special  attention  is  given  to  the  analysis  of  boiler 
feed-waters,  lubricating  oils,  fuels,  cements,  iron,  steel  and  brass. 
They  are  in  a  position  also  to  give  any  problem  in  chemistry  the 
most  careful  attention.  For  twelve  years  past  they  have  given 
si)ecial  study  to  the  treatment  of  boiler  feed-waters.  The  analy- 
sis of  the  waters  is  made  ami  a  treatment  to  o\ercome  the  exist- 


IN  THE  DEARBORN  LABORATORIES 

ing  troubles  from  scale  and  corrosion  or  pitting,  as  the  case 
may  be,  is  outlined.  A  great  number  of  the  large  stationary  plants 
of  the  United  States  are  to-day  users  of  Dearborn  feed-water  treat- 
ment. Dearborn  lubricating  oils,  made  by  this  com])aiiy,  have 
demonstrated  great  economies  in  the  operation  of  high-pressure 
stationary  plants,  as  in  most  plants  special  care  is  gi\en  to  the 
quantity  used.  The  Dearljorn  motto  has  always  been  "quality  iirst" 
in  all  the  products  manufactured.  The  Chicago  works  and  labor- 
atories represent  an  investment  of  $300,000.  They  have  branch 
offices  in  the  following  cities:  New  York,  Pittsburgh,  St.  Louis, 
St.  Paul.  San  Francisco  and  Honolulu.  The  officers  of  the  com- 
pany are:  W.  II.  Edgar,  president:  Robert  F.  Carr,  vice-presi- 
dent and  general  manager,  and  C.  M.  Eddy,  secretary  and  treas- 
urer. 

 ^♦^»  


Electric  Car  Heating  by  Forced  Draft 


The  Bay  State  electric  car  heaters  are  based  upon  the  principles 
of  the  indirect  steam-heating  systems  which  have  proved  them- 
selves so  eminently  superior  to  the  direct  radiation  system  when 
used  for  heating  public  halls  and  theaters.  Fresh  air  is  taken 
from  the  outside  of  the  car  and  forced  through  the  electric  heater 
by  an  electrically-driven  fan.  From  the  fan  the  air  passes  into  a 
duct,  and  by  the  pressure  derived  from  the  fan  is  circulated  through 
the  entire  car,  and  is  kept  constantly  in  motion.  The  circulation 
of  hot  air  going  at  such  a  pressure  is  not  obstructed  by  the  people 
in  the  car,  and  there  is  less  tendency  to  excess  of  heat  on  any 
portion  of  the  body  than  with  radiated  heat,  as  the  circulation  of 
air  keeps  the  heat  evenly  distributed.  The  amount  of  heat  that 
can  be  derived  from  a  given  amount  of  electrical  energy  is,  of 
course,  nearly  the  same  as  with  any  well-designed  form  of  elec- 
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trie  lieater,  and  the  question  of  difference  of  efSciency  between 
heaters  is  largely  one  of  distributing  the  heat  to  the  best  ad- 
vantage. The  Bay  State  heater,  it  is  claimed,  does  this,  and  it 
is  further  claimed  that  the  circulation  and  fresh  air  from  the  out- 
side of  the  car  provide  air  which  is  far  purer  and  more  com- 
fortable than  if  the  air  was  taken  from  the  interior  of  the  car  and 
allowed  to  rise  simply  to  be  used  over  again.    The  fan  is  placed  in 


Some  New  Types  of  Trucks 

The  extensixe  line  of  trucks  for  all  varieties  of  electric  railway 
service,  built  by  the  Peckham  Manufacturing  Company,  has  re- 
cently been  extended  by  the  addition  of  three  more  double  trucks, 
illustrated  herewith.  Of  these  the  14  D-5  and  the  14  D-8  are 
maximum-traction  trucks,  and  are  intended  for  the  class  of  service 


■  too 


14  D-5  A\AXIA\UM  TRACTION  TRUCK 


series  with  the  heater.  The  air  duct  is  an  enclosed  wooden  box 
running  the  entire  length  of  the  car,  the  front  of  which  occupies 
the  same  position  as  the  usual  riser  or  heel  board.  At  the  lower 
edge  of  this  board  a  slot  extends  the  entire  length  of  the  car,  and 
is  graduated  from  about      in.  at  the  heater  to        ins.  at  the  far 


for  which  such  trucks  are  particularly  applicable,  while  the  third, 
the  M.  C.  B.  30  is  designed  for  the  heaviest  high-speed  interurban, 
elevated  or  trunk-line  service. 

The  14  D-5  and  the  14  D-8  are  similar  in  general  construction, 
except  that  the  former  is  intended  for  operation  with  the  large 


14  D-8  MAXIMUA'V  TRACTION  TRUCK 


end  of  the  car.  Through  this  slot  or  opening  the  heat  issues, 
and  e-xcept  for  this  and  the  opening  next  to  the  heater  where  the 
heat  enters  the  duct  is  entirely  closed.  The  amount  of  room 
taken  by  the  heating  outfit  proper  is  less  than  that  taken  by 
stationary  heaters.  The  Bay  State  Electric  Heat  &  Light  Com- 
pany, of  Boston,  Mass.,  submits  the  results  of  tests,  which  go  to 
show  that  a  car  can  be  effectively  heated  to  the  same  temperature 
with  35  per  cent  less  energy  by  this  means  of  distribution  than  by 
natural  circulation. 


wheels  leading;  that  is,  to  have  them  nearest  the  ends  of  the  car, 
while  with  the  14  D-8  the  small  wheels  run  forward,  often  under 
the  platform  timbers  at  each  end  of  the  car. 

The  side  frames  of  this  truck  are  made  of  the  best  soft  steel 
castings  and  sufficiently  strong  to  carry  the  heaviest  car  bodies. 
They  are  supported  flexibly  from  the  journal  boxes,  and  are  as 
"low  down"  as  the  motors  will  permit.  Peckham's  patent  swing 
liolster  is  used  in  this  truck.  This  bolster  is  constructed  of  steel 
channel-bars,  supported  upon  a  combination  of  half-elliptic  and 
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spiral  springs,  the  elliptic  spring  being  located  in  the  center  and 
the  two  spiral  springs  at  each  end  of  the  bolster.  Their  strength' 
is  so  adjusted  that  the  spiral  springs  prevent  the  rocking  of  the 
bolster  and  reinforce  the  half-elliptic  springs  as  the  load  of  the 
car  body  is  increased.    The  spring  plant  supporting  the  springs 


steam  cars,  and  can  be  more  easily  regulated  so  as  to  prevent 
rolling  motion  of  cars  when  running  at  high  speed. 

The  journal  boxes  are  M.  C.  B.  standard  pattern,  with  standard 
M.  C.  B.  journals,  as  specified. 

The  brakes  are  constructed  with  shoes  on  the  inside  of  the 


30  TRUCK,  HIGH  SPEED 


fs  suspended  from  the  transom-bars  by  links,  which  are  outwardly 
inclined  so  as  smoothly  to  check  the  swing  of  the  car.  Buffer 
springs  are  inserted  in  the  transom-bars  and  receive  the  end  thrust 
of  the  bolster  when  it  is  inclined  to  swing  too  far. 

The  center-bearing  swivel  plates  are  constructed  of  segmental 
shape  and  provided  with  an  oil  chamber  and  wick  for  conveying 
oil  to  the  center  plates.  The  top  and  bottom  swivel-plates  are  pro- 
vided with  projections  so  as  to  regulate  the  swing  of  the  trvick. 
The  kingpin  can  be  located  at  any  desired  distance  from  the  axle. 

The  end  sections  are  of  angle-bar  shape,  machine-fitted  to  the 
end  extensions  of  the  side  frames  and  secured  in  place  by  machine- 
turned  bolts.  This  construction,  besides  being  very  strong,  keeps 
the  truck  square.    Inside  adjustable  brakes  are  used,  as  shown. 

The  Peckham  high-speed  non-tilting  M.  C.  B.  motor  truck  No. 
30  is  illustrated  in  the  next  engraving.  This  truck  is  designed 
for  two  ISO-hp  motors  per  truck;  that  is,  four  per  car.  The  side 
frames  combine  the  equalizing-bars  used  in  the  standard  M.  C.  B. 
steam  passenger  car  trucks  with  that  of  the  diamond  frame  used 
in  the  M.  C.  B.  freight  car  trucks.  This  combination  gives  a 
double  factor  of  safety,  as  the  diamond  frame  alone  is  suffi'^iently 
strong  to  carry  the  weight  of  the  car  without  the  aid  of  the  equaliz- 
ing-bars, which  are  arranged  in  pairs,  one  each  side  of  the  ped- 
estals. To  prevent  the  tilting  of  the  top  frames,  so  objectionable 
in  the  standard  master  car  builders'  steam  railway  trucks,  the 
spring  base  of  the  truck  is  increased  by  locating  spiral  springs 
each  side  of,  and  supported  by  saddles,  from  the  journal  boxes. 
The  pedestal  springs  F  carry  a  sufficient  part  of  the  load  to  pre- 
vent the  tilting  of  the  top  frames,  the  greater  part  of  the  load 
being  carried  by  the  equalizing-bar  springs  E.  The  side  and  end 
portions  of  the  top  frame  is  all  one  piece  of  forging,  which 
insures  the  trucks  always  remaining  square.  The  transoms  K 
are  bulb  angles  to  ins.  deep,  which  extend  full  size  with  the  side 
truss-frames  to  which  they  are  very  rigidly  secured.  Gussets  7  of 
sheet  steel  connect  the  transoms  to  tb("  side  frames  and  hold  the 
frame  rigid  and  square,  Peckham's  patent  swing  bolster  is  also  used 
in  this  truck.  It  is  constructed  of  plates  in  form  of  a  channel  10  ins. 
deep,  and  is  carried  on  four  long  coil  springs  and  one  elliptic 
spring,  which  support  the  bolster  from  the  inside  at  its  top,  so  as 
to  hold  it  securely  in  a  vertical  V"^'^itioii.  .Str.-qis  secured  to  the 
transom  and  extending  over  the  bolsters  prevent  its  being  lifted 
(int.  The  kingpin  is  2  ins.  in  diameter,  and  is  secured  to  the  car 
body  in  snrh  a  manner  thai  it  cannot  be  lifted  off  the  truck.  The 
swivel-plates  are  large  in  diameter,  machine-fitted,  with  a  boss 
around  the  kingpin,  which  prevents  the  escape  of  the  lubricating 
grease. 

This  arrangemeni  nf  luilster  springs.  c.  nn  clliplic  in  fbe 
center  and  two  long  spiral  snrings  at  each  end,  is  claimed  to  give 
a  much  easier  riding  car  than  the  old  form  of  bolster  used  in 


wheels,  and  can  be  easily  adjusted  to  the  wheels  without  ])lacing 
truck  over  a  spit. 

This  truck  is  constructed  of  three  different  weights  to  meet 
different  conditions  of  service — light  weight  with  33-in.  spoke 
wheels  and  5-in.  axles,  7250  lbs.;  medium,  with  33-in.  double-plate 
wheels,  6-in.  axles,  8600  lbs.;  with  36-in.  double-plate  wheels  and 
7-in.  axles,  10,350  lbs.  each. 



Triplex  Pumps 

Triplex  pumps  are  coming  into  extensive  use  in  connection  with 
electric  motors  in  power  plants  and  in  many  other  places  owned 
by  street  railway  companies.  The  Deming  Company,  of  Salem, 
Ohio,  has  been  introducing  recently  a  triplex  design  of  pump. 
It  is  hardly  necessary  to  state  that  in  the  interests  of  economy 
and  the  motive  power  the  triplex  form  is  desirable  rather  than  one 
having  fewer  cylinders.  Shocks  to  the  piping  system  and  the 
motor  driving  the  pump  are  less  the  more  cylinders  there  are  on 


ELECTRICALLY-DRIVEN  TRIPLE.X  PUMP 

the  pump,  .\part  from  the  principles  involved  in  moving  the  water 
the  mechanism  of  the  jnunp  plays  an  important  part  in  the 
economy  of  operation.  Friction  is  the  chief  foe  to  contend  with. 
By  making  all  castings  of  ample  weight  the  Deming  Company 
secures  the  rigidity  of  parts  necessary  to  small  friction  loss.  A 
Deming  electrically-driven  triplex  pump  is  illustrated  herewith. 
These  pumps  are  well  adapted  to  power  house  and  car  house 
service  as  boiler  feeders,  tank  supply  pumps,  and  hyilraulic  pres- 
sure pumps,  as  well  as  to  the  uses  of  street  railway  ])leasure  re- 
sorts, situated  at  a  distance  from  cily  water  ni-  reipiiring  mure 
water  than  can  be  econonucally  purchased  from  a  city  siip[ily. 
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Some  British  Tramway  Motors 


It  is  ('Illy  about  two  \-ears  ago  that  tlic  plans  of  the  English 
Electric  Manufacturing  Company  for  the  construction  of  large 
works  at  Preston  for  the  manufacture  of  electric  railway  apparatus 
were  announced  in  the  Stkeft  Railway  Jm-RNAi.,  and  slightly 
more  than  a  year  ago  the  cnmpleleil  simps  in  all  their  departments 
were  described  in  these  columns.    Since  the  opening  of  the  works 


FIG.  I.— MOTOR  AND  AXLE 


at  Preston  the  company  has  been  ^•ery  successful  in  securing 
orders  and  in  supplying  apparatus  for  tramways  and  lighting 
companies  in  England,  and  now  makes  generators  and  motors  for 
all  classes  of  electric  work.  .Some  particulars  are  given  else- 
where in  this  issue  of  the  generators  manufactured  by  the  com- 
pany for  railway  purposes,  and  it  is  the  purpose  here  to  give  a  short 
summary  of  the  standard  electric  tramway  motor  of  the  company. 


FIG.  2.— MOTOR  SHOWING  COVERS  OPEN 


For  the  purpose  of  description  the  company's  No.  25-type-A 
.Totor  will  be  taken  up.  This  machine  will  deliver  25  shaft  horse- 
'•^ower,  based  on  the  standard  rating;  that  is  a  rise  of  temperature 
Oi  not  more  than  75  degs.  in  its  various  parts  when  running  for 
one  houi-  at  full  load,  the  temperature  of  the  surrounding  ,air  not 
exceeding  25  degs.  C.  It  will  be  understood,  however,  that  tlie 
company  makes  other  sizes  of  motors,  including  those  of  joo-hj) 


ITG.  3— .MOTOR  WITH  LOWER^HALH  DROPPED 


FIG.  4.— DETAILS  OF  POLE  PIECES  AND  FIELDS 

capacity,  of  which  a  mnnber  ha\-e  been  manufactured  for  the 
Liverpool  Elevated  Jvailway,  as  well  as  larger  machines. 

A  front  A'iew  of  the  35-type-A  motor  which  is  destined  for  a 
track  gage  of  41  ins.  is  shown  in  Fig.  i,  and  dismounted  from 
the  wheels  is  illustrated  in  Fig.  2,  The  lower  half  of  the  motor 
h\ame  is  hinged  to  the  upper  half  and  can  l.)e  let  down,  as  shown 
in  Fig.  3,  thus  exposing  the  armature  and  lower  fields  for  in- 


FIG.  5.— ARMATURE  REMOVED 

spection,  cleaning  and  repair.  The  armature  may  be  removed 
from  the  motor  by  loosening  four  bolts,  or  it  may  be  retained  in 
the  upi)er  half  of  the  field  and  the  lower  half  of  the  frame  may 
be  unhinged  from  the  upper  half. 

The  motor  frame  is  two  pieces  of  soft  cast  steel,  fitted  logether 
with  a  carefully  made  inachined  joint  to  obtain  low  resistance 


FIG,  6.— DETAILS  OF  BRUSH  HOLDERS 


for  the  magnetic  lines,  as  well  as  to  secure  a  water-tight  joint. 
The  pole  pieces  (Fig.  4)  are  made  up  of  low-carbon  sheet  steel 
punchings  riveted  together.  Each  ijole  piece,  as  illustrated,  is 
fitted  with  two  ventilating  places  which  corresjiond,  in  position, 
with  the  air  spaces  in  the  armature  core,  to  be  descriljcd  later,  so 
that  the  air,  when  foiced  out  of  the  .armature,  passes  through  the 
center  of  the  field-m.agnet  core  and  is  made  to  spread  over  the 
cold  surf.ace  (jf  the  motor  casing.  In  this  way,  it  is  claimed,  a 
much  cooler  running  machine  is  obtained  than  in  the  old  method, 
where  the  circulation  of  air  was  stopped  by  solid  pole  pieces.  The 
field  coils  themseh'es  are  of  copper  wire  insulated  with  asbestos 
paper  and  cotton  covering.    The  completed  coil  is  waterproofed. 

Fig.  5  shows  the  finished  armature,  which  weighs,  complete,  484 
lbs.  The  armature  core  discs  are  stamped  with  forty-one  slots 
in  their  edges  and  five  ^'entilating  holes  around  the  shaft.  Half- 
inch  ventilating  spaces  are  left  at  intervals  between  the  core  discs 
by  inserting  special  spacing  discs.  The  commutator,  which  is 
1T  ins.  in  diameter,  contains  123  hard-drawn  copper  bars  4  ins. 
hmg.    It  has  a  wearing  face  of  3  ins.  and  a  maximum  wearing 
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depth  of  I  in.  SiKer  amlx-r  mica  is  used  for  insulation.  The 
insulation  of  the  finished  connnutator  is  tested  with  2000  volts 
alternating  current  between  the  segments  and  the  hub,  and  with 
500  \olts  between  adjacent  bars.  As  shown  in  the  illustratidu , 
\entilating  s]iaces  are  leH  in  the  c( )niniutati )r  hub  hir  the  admis- 


FIG.  7.— DETAILS  OF  BEARINGS 


sion  of  eodl  air  which  subseciuently  passes  out  through  the  l)od\ 
of  the  armature. 

Each  armature  slot  contains  three  coils,  making  4iX3  =  i-,3 
commutator  l>ars. 

The  brush  holders  are  illustrated  in  Fig.  6.  These  holders  are 
supported  on  a  hardwood  frame,  and  are  adjusted  radially  (that  is. 
in  respect  to  the  commutator),  or  lengthwise  of  the  shaft  for  the 


FIG  8.— TWO-MOTOR  CONTROLER 


purpose  of  centering  the  brush  holders  on  the  face  of  the  com- 
mutator. The  brush  holder  is  immediately  under  the  opening 
in  the  motor  frame,  and  can  therefore  be  easily  reached. 

Fig.  7  illustrates  the  armature  and  axle  bearings.  Each  arma- 
ture bearing  has  a  large  oil  well  containing  from  one  to  two  pints 
of  oil,  which  is  fed  tfj  the  shaft  by  means  of  wool  yarn,  fn  addi- 
tion to  the  oil  well  a  grease  box  is  pr(j\ided  alio\e  the  bearing,  so 
that,  if  the  (jil  should  fail  and  at  an\'  time  the  box  bec(inu-  hot, 
grease  will  run  down  tbi"(jngh  small  IkjIcs  into  the  bearing.  The 
grease. used  for  tllis  pur|)ose  is  \  ery  thick,  so  (hat  il  will  not  How 
unless  the  bearing  is  hot.    The  company  is  using  hiun/.e  beai  iiigs 


for  the  ;irmature  shaft  instead  of  Babbitt  metal,  and  reports  excel- 
lent results  from  the  use.  A  bronze  bearing  can  also  be  seen  in 
Fig.  5  mounted  on  the  end  of  the  armature  shaft. 

Another  interesting  feature  in  the  motor  of  the  English  Electric 
Af anufacturing  Company  is  the  improved  gear  housing.  This  is 
in  two  parts  planed  accurately  together  at  the  joints  and  borcil 
to  fit  over  both  the  armature  and  axle  bearings.  A  felt  washer 
also  fits  the  gear  hub  accurately,  so  that  all  leakage  of  oil  and 
grease  from  the  .gear  housing  and  all  noise  is  stopped.  The 
motor.  Complete,  weighs  19,54  l''S. 

Fig.  (S  shows  the  company's  D.  E.  I  controller  for  double  cquip- 


FIG.  9.— FOUR-MOTOR  CONTROLLER 


ment  and  made  with  an  emergency-brake  attachment.  As  will  Ije 
seen,  a  solenoid  blowout  is  used,  and  the  controller  cylinder  seg- 
ments are  so  mounted  that  they  can  be  removed  and  adjusted  at 
pleasure.  The  company  also  makes  the  same  controller  with  an 
electric  brake  adjustment. 

Fig.  9  shows  Q.  E.  I  controller  made  for  four  motors,  or  a 
quadruple  equipment,  and  also  provided  with  an  emergency-brake 
attachment. 



Automatic  Couplers 

The  Van  Dorn  couplers,  which  have  become  the  standard  on 
so  many  of  the  street  and  elevated  railways  of  the  country,  have 
recently  been  ordered  for  sixty  cars  of  the  Northwestern  Elevated 
Railway,  of  Chicago.  The  Alanhattan  elevated,  of  New  York, 
has  ordered  a  special  type  of  this  coupler  for  its  entire  equipment, 
as  noted  in  these  columns  last  month.  The  New  York,  New 
Haven  &  Hartford  Railroad  has  ordered  some  of  these  coniilcrs 
for  its  electric  lines  and  200  car  equipments  for  Washington  and 
lialtimo'^e  are  under  way.  The  numlier  of  years  Mr.  Van  Dorn 
has  been  making  a  specialty  of  automatic  cou])lers  for  electric 
railway  service  and  the  requirements  he  has  met  from  time  to  time, 
make  him  able  to  furnish  coujilers  and  draft  riggings  of  thor- 
oughly tried  design  for  all  conditions  ftiund  in  electric  railway 
service. 



The  Po7cer  Quarterly  for  .September  is  a  han<Konie  Pan-Amer- 
ican edition.  The  ex])osition  is  treated  in  a  most  thorough  man- 
ner from  an  engineering  standpoint,  and  a  large  number  of  views 
are  shown  of  the  various  mechanical  and  electrical  exhibits,  while 
the  ]K)wer  |)lant  in  Machinery  Muilding  is  described  in  great  del.iil. 
,1  large  number  of  line  and  half-tone  engravings  accom]ianying  the 
text.  Altogether,  the  nnmher  jilaces  before  the  reader  the  most 
rom])i'ehcnsi\e  :icconnl  ol  the  engineering  features  of  llie  exliibi 
lion  yet  niadc  in  a  single  edition. 
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Third-Rail  Insulators  and  Track  Cleaners 


near  their  center,  and  means  arc  proxided  for  securing  them  at 
any  desired  angle  in  respect  to  the  track,  so  that  they  may  be  ad- 


FIG.  I 


-RECONSTRUCTED 
INSULATOR 


GRANITE 


The  rapid  development  during  the  last  few  years  of  elevated 
and  interurban  electric  railway  systems  has  led  to  corresponding 
improvements  in  the  design  and  construction  of  such  devices  as 
are  required  by  them.  In  this  work  third-rail  insulators  play  a 
\  ery  important  part,  and  in  the  accompanying  cuts  (Figs,  i  and  2) 
we  show  two  improved  types  of  third-rail  insulators  manufactured 
by  the  Ohio  Brass  Company,  of  Mansfield,  Ohio.  In  each  of 
these  insulators  the  means  of  attachment  lietween  the  third  rail 
;iiid  the  insulator  is  such  that,  while  the  former  is  held  in  proper 
horizonral  alignment,  a  means  is  provided  for  a  certain  amount 

of  vertical  play  or  mo- 
tion. Experience  has 
shown  the  desirability 
of  providing  for  a 
slight  movement  of  the 
rail,  and  in  practice  this 
has  been  found  neces 
sary.  This  arrange- 
ment ob^•iates  the  trou- 
ble which  has  been  ex- 
]ierienced  in  the  past  ol 
ihe  insulators  breaking 
on  account  of  the  rails 
being  clamped  too  rig- 
idly to  them,  and  in  the 
two  types  here  sliown 
this  difficulty  is  en- 
tirely obviated. 

In  the  "Type  A"  in- 
sulator shown  in  Fig.  i, 
the  insulating  body  is  made  of  reconstructed  granite  or  some  sim- 
ilar material,  and  is  of  such  size  and  design  as  to  proprely  support 
the  third  rail  with  safety,  and  to  also  present  sufficient  surface  to 
prevent  leakage  of  the  current  over  its  exterior.  In  the  "Type  D" 
insulator,  shown  in  Fig.  2,  the  insulating  medium  consists  of  a 
thoroughly  seasoned  hardwood  block,  which  has  been  specially  pre- 
jiared  liy  thoroughly  impregnating  with  oil  s,,  as  to  exchvle  all 
moisture  and  increase  its  insulating  properties.    In  addition  to  the 

two  types  !  1  e  r  e   

shown,  the  Ohio 
Brass  Company 
furnishes  several 
other  styles  which, 
while  similar  to 
these  in  the  meth- 
od of  attachment 
between  the  rail 
and  the  insulating 
body,  differ  in 
general  ci  instruc- 
tion,  and  a  r  e 
adapted  to  varying 
reipiirements  and 
conditions. 

The  Monarcli 
track  cleaner, 
which  is  shown  in 
Fig.  3,  will  be  ex- 
hibited at  the  con\ention 
principal  features  claimed 


f'liiSiBB^  -^^j^Nm^ 

FIG.  2.  — HARDWOOD  INSULATOR 


the  ( )hio  Brass  Company.  The 
this  de\ice  are  simplicity  of  design, 
substantial  construction  and  lightness  in  weight.  The  eastings 
throughout  are  of  malleable  iron,  the  blades  of  steel,  and  the  sup- 
porting ci OSS-bar  of  thoroughly  seasoned  oak.  When  in  use  the 
blades  are  held  to  the  track  under  tension  by  means  of  two  flat 
steel  springs,  which,  while  adding  to  the  efficiency  of  the  device, 
also  permits  either  one  of  the  blades  to  rise  independently  of  the 
other  in  case  unusually  hea\'y  obstructions  are  met  with,  and  so 
pre\ent  lireakage  and  serious  damage  to  the  de\  ice. 

At  the  scraping  or  wearing  point  of  each  blade  a  removable 
metal  shoe  is  attached,  which  can  be  easily  and  quickly  replaced 
at  slight  expense  when  worn  out.  This  avoids  the  necessity  of 
entirely  new  scraping  blades,  thus  reducing  to  a  minimum  the 
expense  for  repairs  or  renewals.    The  scraping  blades  are  pivoted 


justed  in  this  mannei-  tn  \  arying  track  and  pa\'ement  conditions  in 
various  localities. 




The  Tripartite  Steel  Pole 


It  is  just  a  3'ear  ago  that  a  view  and  description  of  the  steel 
pole  of  the  Electric  Tripartite  Steel  Pole  Company,  of  New  York, 
was  described  in  this  publication.  This  pole  had  then  just  been 
placed  on  the  market,  and.  as  will  be  remembered,  was  made  up 
of  three  high  carbon-rolled  steel  U's  formed  in  tripod  shape  and 
constructed  to  make  a  tapered  pole.  The 
poles  differed  entirely  in  design  from  any 
former  built-up  pole,  in  that  there  are  no 
bolt  or  rivet  holes  in  the  poles.  The  three 
U's  are  held  apart  by  patented  spreaders 
and  clamps,  so  constructed  that  they  rein- 
force the  legs  and  hold  them  absolutely  in 
rigid  position.  The  company  has  made 
one  or  two  modifications  in  its  pole  during 
the  last  year,  the  principal  one  being  that  a 
spreader  has  been  substituted  at  the  base 
of  the  pole  for  a  cast-iron  base. 

The  present  pole  is  illustrated  in  the  ac- 
companying engraving.  The  claims  made 
for  the  pole  o\er  the  ordinary  tubular  pole 
are  strength,  simplicity,  elasticity  and 
economy.  The  latter  is  shown  by  the  fact 
that  the  first  cost  of  the  pole  is  less  than 
nf  the  tubular  pole,  and  the  cost  of  setting 
i:  only  about  one-half  that  of  the  latter,  as, 
on  account  of  the  positive  anchorage,  it 
requires  only  a  3-ft.  set.  The  weight  of 
a  25-ft.  pole  is  about  450  lbs.,  complete,  and 
tests  of  it  ha\'e  shown  that  it  does  not  take 
a  set  when  an  extra  load  is  put  upon  it, 
either  l)y  hea\y  winds,  snow  or  ice.  Owing 
to  its  construction,  it  can  be  transported 
easily  in  ])arts  and  assembled  on  the 
ground    along    the    line.      Poles    can  be 

made  all  in  one  piece  to  any  required  length  u]i  tn  fifty  feet. 

The  company  has  installed  a  number  of  these  poles  on  the  line 
of  the  Union  Railway  Company,  in  New  York,  where  they  have 
given  entire  satisfaction,  and  where  they  can  easily  be  inspected  by 
^'isitors  to  the  convention  this  week. 


TRIPARTITE  POLE 


Recent  Developments  in  Magann  Air  Brakes 

The  Magann  .\ir  Brake  Conqiany.  of  Iletroit,  Mich.,  announces 
its  acquirement  of  a  new  system  for  use  in  connection  with  the 
multiple-unit  system  of  train  propulsion.  When  air  brakes  are 
used  on  a  train  in  connection  with  the  multiple-unit  motor-control 
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system  tlie  air  brakes  must  also  be  controlled  on  llie  multiple-unit 
plan.  Tliat  is,  it  must  be  possible  to  control  the  air  brakes  from 
any  car  on  the  train,  and  each  car  must  be  a  unit  in  itself,  so  that 
it  can  be  coupled  up  indiscriminately  with  other  sinular  cars. 
The  Magann  .\ir  Brake  Company's  new  multiple-unit  air-brake 
system,  which  is  being  perfected,  can  be  made  to  work  with  one 
train  pipe,  but  if  used  on  long  trains  many  hours  a  day  two  pipes 
will  probably  be  used.  This  new  multiple-unit  brake  scheme  uses 
tlie  Magann  storage  system.  The  st(irage  system  Ijinds  itself 
nicely  to  a  multiple-unit  service  because  of  the  absence  of  com- 
pressors on  the  cars.  The  system  just  referred  to  employs  pneu- 
matic control  of  the  brakes  throughout  the  train,  .\nother  plan 
is  also  under  way  for  electric  control  of  the  brakes  throughout 
the  train,  which  does  away  with  train  pipes  entirely.  The  princi- 
ples employed  in  the  construction  of  these  new  brakes  admit  of 
a  very  rapid  successive  application  and  release  of  the  brakes;  much 
more  rapid,  in  fact,  than  is  possible  with  brakes  now  in  use. 

The  Magann  .\ir  Brake  Company  has  recently  entered  into  a 
contract  to  furnish  whatever  power  brakes  are  used  to  all  the 
lines  controlled  by  the  Everett-Moore  syndicate,  of  Cleveland,  in 
which  the  Magann  brake  is  to  be  used  ti.i  the  exclusion  of  all 
other  power  brakes  on  the  1400  miles  of  line  controlled  by  that 
syndicate. 


Cold-Water  Paint 


Lythite  cold-water  paint  is  now  in  general  use  by  street  railway 
companies  and  others  the  world  over.  While  this  material  is 
especially  valuable  to  owners  of  street  railways,  its  uses  are  not 
by  any  means  confined  to  that  sphere.  It  is  used  wherever  paint 
is  needed.  It  is  a  dry  powder,  which,  by  the  single  addition  of 
cold  water,  is  made  into  a  perfectly  pure  liquid  paint.  Water 
being  cheaper  than  oil,  there  is  a  great  saving  in  cost  to  begin 
with.  This  paint  is  most  valuable  for  interior  walls  and  ceilings 
of  car  houses,  power  houses  and  engine  rooms,  or  any  place  where 
the  greatest  possible  amount  of  light  is  desired.  There  is  nothing 
that  will  give  a  whiter  surface  than  white  lythite.  Its  value  in 
increasing  in  the  illumination  of  a  room  is  considerable.  It  also 
has  valuable  fireproof  qualities.  The  coating  it  gives  is  very  hard 
and  firm,  and  the  manufacturers  guarantee  it  not  to  rub  or  peel 
off.  Although  used  for  much  the  same  purposes,  it  can  not  be 
compared  to  whitewash  or  kalsomine,  as  lythite  is  much  more 
durable  than  either  of  these,  while  being  less  than  one-third  the 
cost  of  oil  paint.  It  is  claimed  that  lythite  will  last  ten  times 
longer  than  any  kalsomine  or  lime  product.  The  Frank  S.  De 
Ronde  Company,  46  Cliff  Street,  New  York,  furnishes  practical 
working  samples  of  this  paint  to  interested  parties.  It  also  makes 
a  specialty  of  high-grade  insulating  paint  and  varnish  for  street 
railway  purposes. 


Tfojan  Trolley  Tender 


In  the  Trojan  trolley  tender  or  catcher  no  spring  or  springs 

control  the  action  of  the  lock- 
ing de\ice.  This  fact  alone 
should  be  a  strong  point  in  its 
favor.  The  reel  in  the  catcher 
is  large  enough  and  the  spring 
strong  enough  to  take  care  of 
the  slack  rope  under  any  and 
all  circumstances.  The  locking 
device  is  governed  by  ^ii-in. 
steel  rolls,  t  in.  long.  While 
the  trolley  is  on  the  wire  the 
rolls  remain  in  their  pockets. 
The  instant  the  trolley  jumps 
the  wire  one  of  the  rolls  is  in- 
stantly thrown  out  of  its 
pocket  in  the  circular  ring, 
thereby  locking  the  reel  and  preventing  the  trolley  from  going  any 
higher.  This  simple  trolley  catcher  is  made  by  (he  Trojan  Trolley 
Tender  Company,  of  Troy,  N.  Y. 


TROJAN  THOLLHY  CATCHER 


Belt  Ash  Conveyors  at  the  Ninty-Sixth  Street  Station 

The  Ninety-Si-xth  Street  power  house  of  the  Metropolitan  Street 
Railway,  New  York,  about  which  considerable  has  been  said  else- 
where in  this  issue,  is  equipped  with  the  Robins  Conveying  Belt 
Company's  ash-handling  apparatus.  The  maximum  capacity  of 
the  plant  being  50,000-hp  the  ash-handling  problem  is  an  important 


ASH  CONVEYORS  AT  NINETV-SLXTH  STREET  STATION 

one.  This  conveyor  has  for  two  years  handled  all  the  ashes  pro- 
duced, and  is  said  to  be  still  in  excellent  condition.  A  photo- 
graph of  the  ash  conveyors  in  the  plant  just  mentioned  is  repro- 
duced herewith.  In  the  Robins  conveyor  pure  rubber  is  the  only 
material  which  comes  in  contact  with  the  substance  conveyed. 
For  this  reason  the  conveyor  is  entirely  unaffected  by  the  sul- 
phurous acids  which  are  present  in  all  coal  ashes,  and  which  have 
a  strongly  corrosive  effect  on  iron  and  steel.  A  revolving  brush 
effectively  removes  anything  which  may  stick  to  the  belt,  and 
thus  prevents  dripping  of  ashes  and  water  on  the  return  run. 
 ♦♦♦  


A  Self- Adjusting  Car  Fender 

This  fender,  which  is  made  by  the  Edward  L.  Dunning  Com- 
pany, of  Boston,  is  one  of  the  class  which  acts  automatically  with- 
out being  tripped  by  the  motorman.  It  is  hung  on  a  balance,  and 
the  impact  of  any  wei,ght  makes  it  drop  to  any  desired  height  from 
the  rail.  The  fender  is  made  very  strong  and  is  entirely  of 
wrought  irr  n.  Therefore  it  will  not  break  but  will  only  bend  if 
concerned  in  a  collision,  and  can  be  straightened  so  as  to  be  as 
good  as  new.  To  facilitate  the  storage  of  a  maximum  number 
of  cars  in  car  houses,  the  housing  of  the  fender  under  the  plat- 
form is  the  method  adopted.  The  simple  unhooking  of  the  front 
or  l)ack  loo])  hanger  on  the  fender  causes  it  to  swing,  front  or 
back,  to  the  desired  position.  The  hooking  of  the  loop  lianger 
on  the  fender  keeps  it  at  the  desired  place.  It  is  very  easily 
handled  and  placed  in  any  position.  The  wei.ght  (if  the  fenders 
is  about  TOO  lbs.  for  the  two  that  ,go  on  a  car.  The  fender  is  neat 
in  appearance.  It  is  being  used  on  several  leading  roads  of  the 
country. 
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Some  Recent  Apparatus  of  the  J.  G.  Brill  Company 


The  extensive  works  of  this  company  at  Philadelphia  exhibit  at 
present  a  good  example  of  the  general  prosperity  which  is  preva- 
lent in  the  street  railway  manufacturing  field.  The  company  was 
nc\  er  so  busy  as  at  present,  its  orders  keeping  its  plant  occupied 


the  Sea  View  Railway  Company,  Narragansett  Pier,  R.  I.  This 
railway  has  already  purchased  a  number  of  these  cars,  and  they 
have  given  most  excellent  satisfaction.  The  type  is  a  decided 
novelty  in  open  cars,  and  it  accomplishes  desirable  results  which 
hitherto  have  seemed  impracticable ;  that  is,  it  admits  the  use  of  a 
No.  27-G  Brill  truck  beneath  an  open  car,  without  increasing  the 


A  NOVEL  TYPE  OF  OPEN  CAR  EQUIPPED  WITH  NO.  27-G  TRUCKS 


to  its  fullest  capacity,  even  with  the  large  additions  which  have 
recently  been  made.  In  the  following  pages  a  description  is  given 
of  some  of  the  more  important  of  its  recent  developments  in  the 
scientific  design  and  manufacture  of  street  railway  rolling  stock. 
The  com])any  has  found  it  necessary,  in  order  to  meet  the  demands 


INTERIOR  OH  C0NVERT1BLE;;CAR 

made  upon  its  manufacturing  facilities,  to  rearrange  and  enlarge 
certain  portions  of  its  already  very  extensive  plant  in  Philadelphia. 
The  office  room  has  been  increased  by  the  addition  of  a  large 
wing,  and  several  new  buildings  are  nearing  completion.  One  of 
these,  a  handsome  structure  near  the  offices,  will  be  used  as  a 
finishing  and  storage  shop  on  both  stories,  the  upper  floor  being 


CONVERTIBLE  CAR  EXHIBITED  AT  THE  PAN-AMERICAN  EXHIBITION 


reached  by  a  two-story  transfer  table.  This  ljuilding  is  195  ft.  x 
165  ft.  Another  building,  known  as  the  new  stock  building,  and 
measuring  about  200  ft.  x  100  ft.,  is  built  over  a  part  of  the  yard 
tracks,  forming  a  much-needed  space  for  the  storing  of  the  im- 
mense stock  of  castings  that  the  Brill  Company  continually  has  in 
readiness. 

Within  a  few  months  a  new  type  of  car  has  been  supplied  to 


width  beyond  that  of  the  ordinary  design.  These  cars,  which  are 
the  invention  of  John  A.  Brill,  provide  what  is,  in  efifect,  a  double 
step  without  the  usual  disadvantages  of  that  form  of  construction. 
As  seen  by  the  illustration,  they  contain  fifteen  benches  apiece, 
four  of  the  benches  being  against  the  bulkheads.  The  general 
dimensions  are  as  follows:  40  ft.  4-Vg  ins.  over  the  dashers,  a 
fraction  over  7  ft.  I  in.  wide  on  the  floor,  and  8  ft.  2.^/2  ins.  wide 
over  all.  The  folding  step  is  brought  within  17  ins.  of  the  top 
of  the  rail.  The  main  sill  consists  of  a  single  angle  iron  running 
from  one  end  of  the  car  to  the  other,  to  which  is  bolted  another 
angle  iron  projecting  downward,  and  forming  a  support  for  the 
step  iron.  This  has  the  effect  of  making  the  sill  of  a  Z-bar  pattern, 
having  the  corresponding  strength  and  stiffness  of  this  construc- 
tiiju,  There  are  two  short  center  sills  running  from  the  end  of  the 
car  to  a  point  some  distance  inside  the  bolster,  which  is  of  the 
trussed  form,  with  the  upper  edges  coming  just  above  the  floor. 
As  the  bolsters  are  beneath  the  seat,  this  projection  forms  no  ob- 
struction. A  great  amount  of  vertical  strength  is  produced  by  the 
manner  of  fastening  the  side  posts.  A  peculiarly  formed  pocket  is 
bolted  to  the  side  of  the  sill,  and  holds  the  end  of  the  post,  while 
on  top  of  this  is  placed  the  ordinary  round-cornered  seat-end  panel. 
A  ;-2-in.  bolt  holds  the  post  into  the  pocket,  which  is  equivalent  to 
a  7-in,  tenon,  while  the  fastening  of  the  post  into  the  round  end 
seat  panel  box  still  further  increases  the  stiiTness  and  strength  of 
the  connection.  This  makes  the  Narragansett  car  the  strongest 
and  most  rigid  form  of  open  car  yet  constructed.    The  eleven 

seats  in  the  center  part  of  the 
car  have  reversible  backs,  the 
fiiur  1)nlkhead  seats,  of  course, 
having  their  backs  stationary. 
The  side  openings  are  fitted 
with  spring  roller  curtains, 
and  the  ends  have  the  usual 
drop  sash.  Double  ash  grab 
handles  are  attached  to  the 
posts.  The  seats  and  backs 
are  of  ash  strips,  and  the  ceil- 
ing is  of  three-ply  birch  ve- 
neer, giving  a  handsome  finish 
to  the  car.  The  platform 
openings  are  closed  by  chains 
with  Brill  entrance  guards  in- 
side of  posts.  A  portion  of 
the  cars  which  were  included  in  the  order  sent  to  Narragansett 
Pier  were  fitted  with  G.  E.-67  motors,  and  the  remainder  with 
Westinghouse  No.  49  motors.  The  trucks  are  the  No.  27-G,  and 
weigh  with  motors,  9060  lbs  apiece.  The  total  weight  of  the  car 
and  four  motors  is  36,410  lbs. 

The  Brill  convertible  car,  which  many  admired  this  summer  at 
the  Pan-American  Exhibition,  is  one  of  the  very  interesting  recent 
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developments  in  car  building.  It  has  accomplished  what  has  long 
been  considered  exceedingly  desirable ;  that  is,  it  gives  a  car 
which,  when  closed,  has  all  the  characteristics  desired  in  a  stand- 
ard closed  body,  and  when  open  provides  a  car  which  has  every 
advantage  of  the  standard  open  construction.  The  great  point  oi 
advantage  to  the  railroad  manager  is  that  by  the  use  of  a  car  of 
this  character  a  single  equipment  only  is  necessary,  although  all 
the  advantages  to  be  ob- 
tained from  the  use  of  open 
and  closed  cars  are  main- 
tained: There  is  also  an- 
other advantage  which  is  not 
easily  estimated;  that  is,  the 
manager  always  has,  at  a 
moment's  notice,  possession 
of  the  type  of  car  which  is 
most  serviceable  for  the 
season.  Raw,  cold  days  in 
the  summer  demand  the 
closed  car,  quite  as  much  as 
the  weather  of  winter;  warm 
spring  days,  far  in  advance 
of  the  season,  make  open 
cars  desirable  at  such  times. 

With  the  ordinary  forms  of  construction,  and  the  exigencies  of  the 
service,  the  closed  car  must,  be .  kept  m  service  until  a  complete 
change  in  the  rolling  stock  is  made,  and  when  the  open  car  goes 
into  service  it  cannot  be  replaced  by  a  closed  car,  except  at  a  con- 
siderable cost  of  time  and  labor.  The  new  convertible  car  pos- 
sesses the  advantage  of  being  changeable  from  one  to  the  other 
type  within  a  few  moments,  and  without  any  expense  to  the  rail- 
way company.  Sash,  glass  and  panels  can  be  pushed  up  into  the 
roof,  out  of  the  way  and  out  of  sight,  an  operation  which  takes  no 
more  time  than  the  opening  of  the  similar  number  of  windows 
would  require;  and  when  open  the  car  can  be  closed  and  con- 
verted into  a  standard  closed  car,  as  far  as  the  passenger  is  con- 
cerned, within  an  equally  short  period  of  time.  These  rapid 
changes  not  only  adapt  it  to  the  daily  variations  of  climate  at  our 
changeable  seasons,  but  make  it  possible  if  desired  to  meet  even 
the  hourly  variations  occasioned  by  rain  or  storms. 

The  car  illustrated  is  28  ft.  4  ins.  ox  er  the  end  panels,  7  ft.  2  ins. 
wide  at  the  sills,  and  7  ft.  10  ins.  over  the  posts.  It  is  mounted 
on  a  pair  of  Eureka  maximum  ti-aetion  trucks,  which  bring  its 
steps  down  to  the  same  height  as  that  of  the  ordinary  closed  car. 
It  will  be  seen  by  a  glance  at  the  engraving  that  the  car  is  pro- 
vided with  steps  like  the  ordinary  closed  cars.  There  is  also  a 
runningboard,  or  step,  which  folds  up  when  the  car  is  closed,  and 
is  let  down  like  the  step  of  an  open  car,  giving  access  to  each  one 
of  the  openings  when  open.  The  seats  are  transverse,  and  there 
is  an  aisle  in  the  center.  The  appearance  of  the  car,  when  open,  as 
well  as  when  closed,  is  very  well  shown,  the  right-hand  half  being 
open  and  the  other  closed. 
The  inside  finish  is  in  se- 
lected white  ash,  with  a 
decorated  three-ply  maple 
head  lining.  The  seats  are 
of  spring  cane,  upholstered. 
Each  end  of  the  car  is  pro- 
vided with  a  vestibule,  hav- 
ing both  gates  and  doors  on 
each  side.  The  details  of  the 
construction  are  practically 
the  same  as  those  of  a  stand- 
ard open  car. 

The  roof  structure,  how- 
ever, deserves  a  special  men- 
tion, from  the  fact  that 
owing  to  its  depth  at  the 
plate,    and    the    method  in 

which  the  lelterboard  is  put  on  the  heads  of  the  posts,  the  feet  of 
the  carlines  and  the  lining  are  secured  in  a  manner  which  is 
stronger  than  anything  that  has  liitherto  been  used  in  car  con- 
struction. The  amount  of  timber  found  in  the  roof  at  the  head  of 
the  posts  is  very  nearly  equal  in  section  to  that  found  in  the  sill, 
and  the  method  by  which  posts  are  halved  upon  the  letterboard 
and  bolted  to  both  letterboard  and  plate  makes  the  construction, 


as  we  have  said,  unusually  strong.  Cars  of  this  type  have  been  in 
use  for  some  time,  and  have  had  their  share  of  collisions,  where 
they  have  demonstrated  their  superiority  by  coming  out  of  the 
wrecks  with  little  or  no  damage  to  themselves. 

President  Ely,  of  the  BufTalo  Railway  Company,  has  for  his 
private  car  a  Brill  semi-convertible  parlor  car.  This  car  is  .31  ft.  8 
ins.  over  the  end  panels,  and  7  ft.  8V2  ins.  wide  at  the  sill.    Over  the 


PRIVATE  CAR,  BUFFALO  RAILWAY— AN  EXAMPLE  OF  THE  SEMI-CONVERTIBLE  CAR 

posts  it  measures  8  ft.  Private  cars  and  other  forms  of  special 
parlor  cars  are  becoming  very  popular  with  the  larger  railway 
lines,  and  the  car  illustrated  is  one  of  the  latest  examples  from  the 
Brill  shops,  and  it  is  peculiarly  interesting,  because,  in  spite  of 
the  very  large  window  sash,  they  can  be  raised,  not  only  to  any 
desired  height,  but,  as  shown  in  the  engraving  at  the  left-hand 


INTERIOR  OF  SEMI-CONVERTIBLE  CAR 

end  of  the  car,  they  can.  when  necessary,  be  raised  so  as  to  leave 
the  whole  window  free  and  clear.  This  is  something  which  has 
not  heretofore  been  accomplished,  eitlier  in  parlor  cars  or  those 
having  large  sash.  The  advantages  of  the  semi-convertible  con- 
struction are  at  once  apparent,  securing,  as  it  does,  ample  open- 
ing with  any  size  of  glass.    The  car  body  is  of  the  usual  type  for 


LONG  DOUBLE  TRUCK  CAR  FOR  CLEVELAND 


cars  of  the  length.  It  is  mounted  upon  a  pair  of  No.  27  trucks, 
and  is  propelled  by  four  powerful  motors.  The  platforms  are 
fitted  with  vestibules,  having  folding  doors  on  both  sides,  and  are 
protected  by  Brill  angle-iron  bumpers.  Among  the  smaller  fit- 
tings are  Brill  sand  boxes,  and  two  14-in.  Dedenda  gongs.  The 
trim  throughout  is  of  bronze,  with  wooden  grab  handles.  The 
interior  finish  is  very  near.    There  are  twenty  wicker  chairs,  hav- 
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iiig'  cushions  covered  with  paiitasote.  In  place  of  the  usual  draper- 
ies, pantasote  curtains  are  used.  There  are  four  tables,  to  be 
placed  between  the  widows  when  desired.  The  inside  finish 
is  of  mahogany,  with  decorated  three-ply  head  linings.  The  car, 
as  a  whole,  is  neat  and  elegant,  and  the  semi-convertible  feature 
of  construction  gives  it  an  adaptation  to  all  seasons  of  the  year, 
which  has  not  hitherto  been  possil)1e  in  cars  of  this  kind. 

The  two  types  of  cars  last  described,  the  convertible  and  semi- 
convertible,  have  reached  a  high  state  of  perfection,  and  each  is 
developing  a  field  for  itself.  In  city  and  very  short  suburban 
service  it  is  desirable  in  warm  weather  to  operate  open  cars  with 
runningboards,  but  for  high-speed  long  suburban  and  interurban 


man,  which  is  completely  enclosed  on  the  left-hand  side.  The 
use  of  the  steam-car  hood  is,  in  this  case,  justified  by  the  fact 
that  the  cars  are  intended  when  outside  the  city  to  maintain  a 
high  rate  of  speed.  Eleven  of  the  seats  have  reversible  backs 
and  three  stationary  ones.  The  trolleyboard  is  arranged  at  the 
rear  of  the  roof.  The  grab  handles  are  of  hickory,  30  ins.  long, 
and  set  in  bronze  sockets.  The  cars  arc  provided  with  a  sand 
bo.x;  and  a  Dedenda  gong  at  the  front  end.  The  sills  are  rein- 
forced by  a  sill  plate  8  ins.  wide  by  %  in.  thick,  extending  the 
whole  length  of  the  car. 

The  trucks  for  the  Brooklyn  elevated  naturally  excite  a  great 
deal  of  interest  because  they  were  selected  after  a  comparative 
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A\OTOR  TRUCK,  BROOKLYN  ELEVATED  LINE 


TRAILER  TRUCK,  BROOKLYN  ELEVATED  LINE 


work,  the  ordinary  type  of  open  car  greatly  increases  the  danger 
of  accidents  to  passengers.  The  semi-convertible  car  exactly  fits 
into  the  conditions  found  on  this  latter  class  of  road,  providing 
cool,  airy  accommodation  for  patrons  with  absolute  safety.  Both 
cars  place  at  the  disposal  of  railway  managers  a  single  equipment 
that  is  as  serviceable  at  one  time  of  the  year  as  another,  and  that 
can  adapt  itself  to  unseasonable  weather  of  any  description, 
whether  wet  or  dry,  hot  or  cold,  at  a  moment's  notice.  The  well- 
known  Brill  principles  of  construction,  which  have  been  modified 
somewhat  to  give  additional  strength  to  certain  parts,  especially 
the  roof,  of  these  types  of  car,  guarantees  their  stability,  and  as 
the  economy  of  having  one  set  of  rolling  stock  for  both  seasons 
appeals  strongly  to  the  financial  end  of  street  railway  manage- 
ments, the  well-merited  growing  popularity  of  the  Brill  converti- 
ble and  semi-convertible  cars  is  not  to  be  wondered  at. 

One  of  the  illustrations  shows  a  handsome  open  car  of  de- 
cidedly unusual  construction  built  by  the  Brill  Company  for  the 
Payne  Avenue  line  of  the  Cleveland  City  Railway  Company.  Its 
length  over  the  end  panels  is  41  ft.  3-)^  ins.  The  width  at  the  posts 
is  7  ft.  10  ins.  The  car  is  mounted  on  No.  27-F  trucks,  and  its 
general  appearance  from  the  left-hand  side  is  that  of  a  cloesd 


HIGH-SPEED  TRUCK,  ALBANY  &  HUDSON  LINE 

car  with  the  windows  out,  or  the  semi-convertible  car  having 
removable  sash.  The  car  always  runs  in  one  direction.  Each  end 
is  provided  with  a  platform,  that  at  the  forward  end  being  en- 
closed by  a  vestibule,  while  the  rear  platform  is  entirely  open.  The 
opposite  side  of  the  car  from  that  shown  is  like  that  of  any  open 
car,  there  being  an  entrance  between  each  pair  of  posts  and  at 
the  platforms.  There  are  two  steps  on  this  side  with  t2-in.  risers, 
the  lower  one  being  but  14^  ins.  from  the  head  of  the  rail.  This 
unusual  and  very  peculiar  construction  is  made  possible  by  the 
fact  that  the  cars  run  upon  a  loop,  and  only  one  side  is  used  for 
the  entrance  and  e.xit  of  passengers. 

The  seats  are  transverse,  and  the  details  of  construction  on  one 
side  are  similar  to  those  of  the  standard  closed  bodies,  while  on 
the  other  side  they  are  the  same  as  open  cars.  The  one  excep- 
tion, of  course,  is  the  arrangement  of  the  vestibule  for  the  motor- 


test  and  examination,  which  included  most  of  the  leading  styles 
of  trucks  used  on  both  steam  and  electric  roads  at  the  present 
time.  In  these  tests  it  was  found  that  the  so-called  Master  Car 
Huilders'  standard  truck,  in  any  of  its  forms,  was  unstable  under 
the  action  of  the  brakes.  The  truck  frame  when  brakes  were 
applied  in  some  instances  was  moved  from  the  normal  position  as 
much  as  5  ins.  Two  forms  of  Brill  No.  27  trucks,  which  were 
adopted,  are  illustrated.  One  is  the  motor  truck,  which  will  be 
seen  from  a  glance  to  be  extremely  heavy  in  its  framework,  axles, 
etc.  The  wheels  are  33  ins.  in  diameter,  mounted  on  axles  which 
are  7  ft.  long  x  5T2  ins.  to  6  ins.  in  diameter.  The  wheels  are 
steel-tired,  and  are  also  very  massive,  the  keynote  to  the  whole 
construction.  The  frame  is  of  forged  steel  with  angle  iron  end  pieces 
bolted  upon  a  heavy  extension  from  the  jaws.  The  general  fea- 
tures of  construction  are  those  of  the  well-known  No.  27  truck. 
The  ecpializer  is  carried  by  links  suspended  from  the  wheel  pieces 
near  the  jaws;  the  springs  on  the  spring  plank  are  elliptics,  and 
there  are  two  on  each  side  of  the  truck.  The  wheel  base  is  6  ft., 
which  is  sufficient  to  give  room  for  the  elliptics  and  the  necessary 
brake  hangers,  as  well  as  for  the  heavy  motors  employed.  The 
whole  truck  is  heavy,  compact  and  strong,  weighing  about  10,000 
lbs.  The  brake  rods  are  placed  on  each  side  so  that  they  are  not 
in  the  way  of  the  motors,  and  the  brakes  are  hung  between  the 
wheels.  The  whole  construction  is  specialized  for  the  purpose. 
To  the  bottom  of  the  boxes  in  front  is  bolted  the  beam  on  which 
the  shoe  or  contact  for  the  third  rail  is  carried. 

The  features  of  the  trail  truck  are  similar  to  those  of  the  motor 
trucks,  but  the  details  of  construction  are  quite  different.  The 
top  plate  of  frame  is  a  continuous  bar  of  iron,  to  which  are  bolted 
jaws  for  carrying  the  boxes.  The  equalizers,  as  in  the  previous 
case,  are  hung  from  this  frame  by  spring  links.  The  jaws  are  sup- 
ported from  the  frame  by  diagonal  bars,  and  are  connected  at  the 
bottom  in  the  usual  way.  There  are,  however,  as  in  the  other 
truck,  three  sets  of  springs,  which  act  in  the  same  way  as  in  all 
Brill  No.  27  trucks.  The  bo.xes,  as  in  the  previous  case,  are 
standard,  and,  in  most  respects,  the  same  as  those  of  the  Master 
Car  Builders,  but  carry  a  projection,  to  which  a  bar  is  bolted 
similar  to  that  for  the  contact  device  in  the  motor  truck.  The 
brakes,  however,  differ  from  those  in  the  motor  trucks  in  being 
hung  outside  and  connected  up  in  the  usual  manner,  the  brake 
rods  passing  over  the  center  of  the  truck.  As  both  trucks  have 
journal  springs,  the  frame  is  carried  with  remarkable  steadiness, 
and  is  not  perceptibly  aiTected  by  the  severest  action  of  the  brakes. 
Both  these  modifications  of  the  Brill  No.  27  truck  ride  with  great 
ease  and  steadiness  at  any  rate  of  speed  which  has  hitherto  been 
possible  to  attain  on  electric  roads.  They  have  been  tested  in 
this  respect  up  to  70  miles  an  hour,  and  have  proved  satisfactory. 

The  truck  used  under  the  cars  of  the  high-speed  Albany  & 
Hudson  railway  is  especially  interesting.    This  is  a  Brill  No.  27 
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truck,  with  a  steel  frame  having  the  usual  three  sets  of  springs, 
with  the  "swing  motion"  and  equalizing  bar  combined  into  one 
and  supported  by  swinging  spring  links.  This  truck,  although 
very  massive,  is  not  quite  equal,  in  the  size  of  its  details,  to 
those  trucks  just  mentioned.  It  has,  however,  a  6-ft.  wheel  base. 
Master  Car  Builders'  standard  journals,  4yl  ins.  in  diameter;  axle, 
7  ft.        ins.  long,  carrying  33-in,  wheels.    In  this  case  the  brakes 


delivers  the  air  through  a  flexible  connection  directly  to  the  water 
tank.  Gages  are  provided,  so  that  the  pressure  in  the  tank  and 
the  height  of  water  can  be  at  once  determined  by  the  operator. 

In  the  combination  car  which  the  company  has  recently  built 
for  the  West  Jersey  &  Seashore  Railroad  Company  they  have 
united  most  of  the  conveniences  of  the  steam  railroad  train.  The 
car  is  completely  vestibuled,  and  has  l)0th  baggage  and  passenger 
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A  NEW  FORM  OF  SPRINKLER  OPERATED  BY  PNEUMATIC  PRESSURE 


'are  hung  outside  and  are  connected  by  double-brake  rods  out- 
side of  the  wheels  to  avoid  interfering  with  the  large  motors.  On 
the  spring  plank  there  are  double  elliptics  with  the  usual  double- 
coil  spirals  in  the  spring  links  and  over  the  journal  boxes.  Be- 
neath the  boxes  will  be  seen  the  extensions  to  which  the  beam 
carrying  the  third-rail  shoe  is  fastened.  This  truck  appears  some- 
what more  simple  in  many  of  its  details  than  the  elevated  railway 
truck,  but  this  is  largely  a  matter  of  brake  details,  which,  in  this 
case,  are  placed  away  from  the  center  of  the  truck  outside  the 
wheels. 

One  of  the  most  recently  designed  specialties  of  the  Brill  Com- 
pany is  the  new  sprinkler, 
illustrated  herewith.  The  de- 
mand has  been  very  great  for 
an  efficient  means  of  sprink- 
ling evenly  the  whole  width 
of  a  street  fron:  the  car 
track,  but  to  do  this  ef?ect- 
ively  it  is  necessary  that  the 
■water  should  be  forced  out 
by  some  greater  pressure 
than  that  furnisheil  by  its 
own  gravity.  In  the  Pirill 
sprinkler  an  air  pump  is 
geared  to  one  of  the  a.xles  in 
such  a  manner  that  it  keeps 
a  constant  pressure  upon 
the    surface    of    the  water 

in  the  tank,  and  in  this  way  provides  sufficient  force  to  send  the 
stream  to  the  most  distant  part  of  the  roadway.  The  cylinder  of 
this  pump  is  made  very  large,  so  that  the  air  is  supplied  to  the  tank 
at  practically  the  same  volume  and  pressure  that  the  water  is 
forced  out,  and  an  even  flow  is  thus  guaranteed.  In  the  design 
of  the  pump  and  gearing  every  precaution  is  made  to  have  it  of 
the  greatest  mechanical  strengtli,  and  it  embodies  the  simplest 
mechanical  principles.    The  cylinder  is  of  the  oscillating  type,  and 


compartment.  It  is  mounted  on  No.  27-G  trucks.  The  latter 
gives  it  an  ease  of  riding  not  found  in  steam  coaches,  and,  with  the 
very  powerful  motor  ecjuipment  employed,  it  will  be  able  to  attain 
a  speed  as  great  as  that  of  the  average  steam  train.  The  car  is 
31  ft.  long  over  the  end  panels  and  7  ft.  6  ins.  wide.  Over  the 
vestibule  it  is  40  ft.  in  length,  the  platforms  being  4  ft.  6  ins.  each. 
The  vestibule  doors  come  down  to  the  step,  and  for  convenience, 
as  they  open  in  both  directions,  are  provided  with  grab  handles. 
■'\s  the  car  is  practically  in  steam  service,  not  having  to  enter  city 
streets,  the  sides  are  made  straight  and  covered  with  narrow 
sheathing    boards.     The   passenger    compartment    has  three-ply 


COMBINED  PASSENGER  AND  BAGGAGE  CAR,  WEST  JERSEY  &  SEA  SHORE  R.  R. 


maple  veneer  ceilings,  handsomely  decorated.  They  are  furnished 
with  advertising  moldings.  The  finish  over  the  windows  is  of 
cherry  with  cherry  hand  poles  having  straps  padded  and  stitched. 
The  trim  inside  is  of  Ijronze  throughout,  and  the  curtains  of  pan- 
tasote.  The  car  is  fitted  with  Christensen  air  brakes  and  Brill 
gates,  in  addition  to  the  folding  doors.  There  are  Brill  rubber 
treads  on  the  steps,  bell  cord  carriers  atid  a  pair  of  Dcdenda  gongs. 
Two  sand  bf)xes  arc  used,  one  upon  each  platform. 
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A  Royal  Trolley  Car 


In  a  recent  issue  of  this  paper  editorial  comment  was  made  of 
the  fact  that  although  pri\ate  steam  railroad  coaches  had  been 
constructed  for  a  number  of  the  crowned  heads  of  Europe,  no  in- 
stance was  on  record,  so  far  as  was  known,  of  a  royal  trolley  car. 
The  suggestion  was  then  made  that  this  condition  would  probably 
not  long  continue,  and  that  it  would  not  be  long  before  some  mem- 
ber of  one  of  the  reigning  families  would  be  riding  in  an  electric 
car  built  especially  for  himself,  and  fitted  up  as  elaborately  and 
with  as  many  comforts  as  custom  has  decreed  should  characterize 
conveyances  of  this  description.  This  prediction  has  already  come 
true,  as  the  accompanying  engravings  prove.  They  were  kindly 
furnished  the  Street  Railway  Journal  by  T.  Ahern,  president 
of  the  Ottawa  Electric  Railway  Company,  and  show  the  new  car. 


The  car  contains  fourteen  large,  easy  chairs,  beautifully  up- 
holstered in  olive  green  plush.  The  trucks  are  double,  and  of  the 
swing  motion  pattern,  with  graduated  springs.  The  electric  equip- 
ment is  very  complete,  and  consists  of  four  Westinghouse  So-hp 
motors.  The  car  is  also  fitted  with  the  Westinghouse  automatic 
air  brake,  and  is  capable  of  attaining  a  speed  of  50  miles  per  hour. 

The  car  was  manufactured  by  the  Ottawa  Car  Manufacturing 
Company  for  the  Ottawa  Street  Railway  Company. 

 *^  


Improvement  in  an  Electric  Heater 


TROLLEY  CAR  FOR  ROYALTY 

the  "Duchess  of  Cornwall  and  York,"  built  for  that  company  to 
convey  their  royal  highnesses  over  the  tracks  of  that  company  dur- 
ing their  coming  visit  to  Ottawa. 

The  car  is  50  ft.  in  length,  with  straight  sides  and  vestibuled  at 
both  ends,  and  has  a  full  monitor  roof  of  the  Pullman  pattern. 
The  color  is  also  Pullman  standard,  with  the  British  coat-of-arms 
in  gold  conspicuously  painted  on  both  front  and  rear  ends.  The 
interior  of  the  car  is  finished  in  antique  polished  oak,  the  ceiling 
being  covered  with  three-ply  bird's-eye  maple  veneer,  and  decor- 


INTERIOR  OF  ROYAL  CAR 

ated.  There  are  four  large  British  plate  mirrors  set  in  frames,  two 
at  either  end  of  the  car.  All  trimmings,  such  as  hat  racks,  hooks, 
etc.,  are  of  solid  bronze.  The  window  curtains  are  of  the  latest 
design,  and  are  very  ornamental.  The  car  is  brilliantly  illumin- 
ated by  five  clusters  of  incandescent  electric  lamps,  twenty-one  in 
all.    The  floor  is  covered  with  a  rich,  royal  blue  velvet  carpet. 


The  Gold  Car  Heating  Company  has  its  plant  located  at  the 
corner  of  Frankfort  and  Cliff  Streets,  New  York  City.  It  em- 
ploys in  the  neighborhood  of  150  men  in  the  department  which 

is  devoted  to  the  manufacture 
of  electric  heaters  for  street 
railways  and  other  purposes. 
This  industry,  which  has  had 
its  origin  within  the  last  six 
or  seven  years,  has  grown  to 
enormous  proportions.  At  the 
present  time  the  Gold  Com- 
pany states  that  over  75,000 
of  its  electric  heaters  are  in 
use  in  different  parts  of  the 
world.  The  principle  of  con- 
struction which  has  been  fol- 
lowed has  been  to  locate  the 
resistance  coils  of  the  heaters 
in  such  a  manner  that  the  air 
in  passing  through  the  casing 
is  given  free  access  to  and 
around  the  heated  coils.  By 
means  of  a  very  free  circula- 
tion thus  established,  the 
largest  amount  of  heat  is  de- 
livered into  the  space  to  be 
heated.  The  coils  are  supported  on  a  very  ingenious  contrivance 
in  the  shape  of  a  crimped  or  zig-zag  rod.  It  is  a  steel  rod, 
thoroughly  covered  with  enamel,  which  insulation  is  applied 
to  the  rod  at  over  2500  degs.  F.  The  result  is  a  very  per- 
fect insulation,  and  prevents  the  current  passing  into  the  rod 
proper.  Owing  to  the  high  temperature  at  which  this  insu- 
lation is  applied,  it  will  never  be  affected  by  the  heat  of  the 
resistance  coils.  The  method  of  distribution  of  the  heat  is  very 
simple,  and  is  controlled  from  a  central  point.  A  three-point 
regulating  switch  is  used.  When  this  switch  is  turned  to  point 
I,  one-third  of  every  heater  in  the  car  is  in  service;  at  point  2,  two- 
thirds  of  every  heater  in  the  car  is  in  service,  and  at  point  3,  which 
is  the  maximum,  the  full  capacity  of  every  heater  in  the  car  is 
utilized.  By  this  means  a  very  even  graduation  of  the  heat  and 
a  most  uniform  distribution  around  the  car  is  insured  at  all  times. 

The  Gold  Company  has  not  only  improved  the  design  and  me- 
chanical construction  of  its  heater  to  a  very  great  extent,  but 
within  the  last  few  months  has  placed  on  the  market  a  controlling 
switch,  capable  of  satisfactorily  breaking  and  carrying  6o  amps, 
at  600  volts.  This  switch  may  be  operated  in  either  direction. 
Owing  to  its  very  large  carrying  capacity,  it  will  readily  be  seen 
that  this  switch  is  of  sufficient  strength  to  control  the  heating  ap- 
paratus of  the  largest  cars  in  use  on  any  street  or  elevated  railway 
in  the  United  States  to-day. 

The  Gold  Car  Heating  Company  has  furnished  about  3000  equip- 
ments for  cars  in  Greater  New  York.  The  Manhattan  Railway,  of 
New  York  City,  has  used  the  Gold  Company's  heaters  for  many 
years,  and  the  satisfactory  manner  in  which  these  cars  have  always 
been  heated  is  the  best  evidence  that  can  be  offered  as  to  the  merit 
of  its  devices.  The  Metropolitan  Street  Railway  Company  has 
had  about  600  cars  equipped  with  the  Gold  system,  and  these  have 
given  satisfactory  service  for  many  years.  Within  the  past  few 
months  the  Metropolitan  Company  has  placed  orders  for  several 
hundred  equipments  of  improved  Gold  electric  heaters.  The 
Brooklyn  Rapid  Transit  Company,  the  Staten  Island  Electric 
Companies,  the  New  York,  New  Haven  &  Hartford  Railroad 
and  the  New  Jersey  Traction  Companies  are  large  users  of  the 
improved  Gold  electric  heaters.  In  addition,  the  Gold  Car  Heat- 
ing Company  has  placed  its  various  heating  devices  On  dve'r  three 
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hundred  other  railroads  in  the  United  States  and  foreign  coun- 
tries. Over  thirty  thousand  cars,  some  of  which  are  operated 
in  as  remote  territory  as  China  and  Japan,  are  equipped  with  the 
Gold  systems  of  heating. 

 ♦^♦^t  

New  Aif  Brakes  for  Birmingham,  Ala. 

The  Birmingham  Railway  &  Electric  Company  has  recently  been 
purchasing  some  air-brake  equipments  from  the  Knell  Air  Brake 
Company,  of  Battle  Creek,  Mich.  A  compressor,  which  is  one  of 
the  new  designs  of  the  Knell  Air  Brake  Company,  mounted  on  a 
Dupont  truck  at  Birmingham  is  illustrated  herewith.  The  new 
type  of  Knell  compressor  is  in  general  the  same  as  the  one  that 
has  been  on  the  market  for  some  time.  The  gear  case  of  this  com- 
pressor gives  ample  clearance  above  the  roadbed  wlien  attached 
to  maximum-traction  trucks  with  wheels  as  small  as  17  or  18  ins. 
Its  extremely  light  weight  is  also  a  feature  which  will  be  appre- 


KNELL  AIR  BRAKE  COMPRESSOR  ON  DUPONT  TRUCK 

ciated.  The  entire  weight  of  the  compressor  complete,  with  valves, 
is  given  as  285  lbs.  The  Knell  Air  Brake  Company  is  constantly 
receiving  testimonials  of  a  kind  that  the  manufacturer  appreciates 
above  all  others,  namely,  additional  orders  from  companies  that 
have  adopted  the  brake,  among  whom  may  be  mentioned  the  Bir- 
mingham Railway  &  Light  Company,  the  Charleston  Consolidated 
Railway,  Light  &  Gas  Company,  and  the  Omaha  &  Council  Blufifs 
Railway  &  Bridge  Company.  The  company  with  its  increased  fa- 
cilities is  now  in  position  to  manufacture  electrically-driven  air 
compressors  as  well  as  axle-driven  compressors.  For  the  past 
year  the  company  has  made  exhaustive  tests  of  its  new  electrically- 
driven  air  compressors  to  meet  the  demands  of  four-motor  cars. 
A  strong  feature  of  the  axle-driven  apparatus  that  has  already  been 
put  out  is  the  automatic  suction  and  pressure  regulating  v?lve, 
which  is  quick  in  its  action  and  insures  at  all  times  an  ample  air 
supply. 



The  Potter  Mesh  Separator  and  Superheater 

Some  particulars  were  published  in  the  last  issue  of  this  paper  of 
this  new  type  of  separator,  but  through  a  typographical  error, 
omission  was  made  of  the  fact  that  this  separator  is  controlled  and 


THE  POTTER  SEPARATOR 

is  being  placed  on  the  market  by  James  Beggs  &  Company,  the 
well-known  dealers  in  steam  specialties  in  New  York. 

It  is  somewhat  unusual  at  this  late  day  to  be  able  to  record 
the  application  of  an  entirely  new  principle  in  steam  engineering. 


This,  however,  is  what  is  accomplished  by  the  Potter  separator, 
a  \'iew  of  which,  reproduced  from  our  last  issue,  is  published  here- 
with for  a  better  understanding  of  the  principles  of  its  construc- 
tion. Heretofore,  as  is  well  known,  the  separator  is  usually  in- 
serted in  the  line  of  steam  pipe  as  near  as  possible  to  the  delivery 
end  of  the  pipe.  In  the  Potter  separator,  however,  the  apparatus 
combines  the  functions  of  a  superheater  with  that  of  a  separator, 
and  is  placed  at  the  boiler  end  of  the  steam  delivery  pipe  and 
ivitliin  tlic  boiler  itself.  In  the  case  of  sectional  boilers  the  sep- 
arator is  placed  inside  of  the  steam  drum  and  in  all  cases  it  de- 
livers directly  to  the  boiler  nozzle.  In  this  way  the  moisture  is 
returned  directly  to  the  boiler,  so  that  no  return  traps  or  drain 
pipes  are  necessary. 

The  separator  consists  of  a  number  of  metal  bands  having  an 
oval  outline  and  being  clamped  together  side  by  side  with  parti- 
tions of  wire  gauze  between,  as  shown  clearly  in  the  accompany- 
ing engraving.  The  structure  composed  of  these  sections  is 
flanked  at  each  end  by  a  tubular  extension  of  oval  cross  section, 
one  of  these  extensions  being  closed  in  by  a  head  at  its  outer  end 
and  pro\ide(l  with  a  delivery  outlet  on  one  of  the  flat  sides.  The 
other  extension  is  shorter  and  serves  merely  as  a  sort  of  clamping 
ring  to  give  rigidity  to  the  structure.  The  steam  enters  the  struc- 
ture at  the  open  end.  of  course,  and,  after  filtering  through  the 
consecutive  partitions  of  wire  cloth,  is  delivered  at  the  outlet  end 
to  the  boiler  nozzle. 

It  is  claimed  that  the  steam  is  superheated  in  its  passage  through 
the  apparatus,  and  it  follows,  of  course,  that  when  the  stream  is 
delivered  to  the  boiler  nozzle  it  is  entirely  free  from  suspended  or 
entrained  moisture.  It  is  explained  that  the  layers  of  wire  cloth 
absorb  to  a  large  extent  the  pulsations  due  to  the  motion  of  the 
engine  piston  and  thereby  reduce  the  tendency  to  lift  water.  The 
small  globules  of  moisture  which  are  always  contained  in  steam 
taken  directly  from  tlte  steam  space  of  a  boiler  are  broken  up  by 
the  first  gauze  partition,  still  further  disintegrated  by  the  second 
partition,  and  so  on,  until  the  moisture  is  completely  atomized  and 
requires  only  a  small  degree  of  superheating  to  be  flashed  into 
dry  steam.  This  superheat  is  obtained  by  the  slight  wire  draw- 
ing consequent  upon  passing  through  the  gauze,  the  reduction  in 
pressure  on  this  account,  it  is  stated,  being  about  I  per  cent.  It 
is  unnecessary  to  explain  the  effect  of  delivering  superheated 
steam  to  the  mains. 

The  builders  state  that  a  test  of  the  apparatus  made  with  the 
calorimeter  located  2^2  ins.  from  the  bottom  of  the  steam  delivery 
pipe  showed  0.3  per  cent  of  moisture,  as  compared  with  0.75  per 
cent  found  in  a  test  under  the  same  conditions  without  the  sep- 
arator. Wm.  AI.  Brock,  superintendent  of  the  electrical  depart- 
ment of  the  Paterson  &  Passaic  Gas  &  Electric  Company,  who  is 
using  it  on  3000  hp  of  boilers,  states  that  calorimeter  tests  at  that 
plant  show  a  range  of  from  0.6  to  0.9  per  cent,  as  against  from 
1.5  per  cent  to  4  per  cent  formerly. 

The  separator  has  been  adopted  very  extensively  by  steam  users, 
although  it  has  been  on  the  market  only  a  short  length  of  time. 
 ♦♦^i  

Some  Speciahies  in  Insulating  Materials 

The  insulation  used  in  the  manufacture  ni  electrical  machinery 
has,  perhaps,  gone  through  more  radical  changes  in  the  last  two 
years  than  any  other  line  of  supplies.  Solid  mica  segments  over 
five  inches  long  are  now  a  rarity,  having  been  driven  out  by  man- 
ufactured plate,  which  can  lie  had  in  the  sheet,  or  cut  to  pattern, 
milled  to  exact  thickness  at  much  less  cost  and  of  equal  insulating 
\  alue.  One  of  the  most  popular  brands  is  known  as  Micabeston, 
and  is  made  by  the  Sills-Eddy  Mica  Company  of  New  York.  This 
company  also  manufactures  the  Imperial  varnish  muslins  and 
linens,  which  are  being  used  in  large  quantities  by  manufacturers 
and  street  railways.  In  addition  to  the  manufacture  of  Micabeston 
and  Imperial  varnish  insulation,  the  Sills-Eddy  Company  is  the 
largest  importer  of  amber  mica  and  one  of  the  largest  of  India 
mica  in  the  LTnited  States. 

 ♦♦♦  

Ventilators  for  Power  Houses  and  Large  Buifdings 

The  Metropolitan  Street  Railway  Company,  of  New  York, 
makes  use  of  a  ventilator  made  by  the  Pan  Coast  International 
Ventilator  Company,  of  Philadelphia.    The  construction  of  these 
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improved  ventilators  is  such  that  a  wind  \  elocity  of  3.2  miles  per 
hour  is  sufficient  to  start  the  apparatus.  The  capacity  of  the  ven- 
tilator increases  rapidly  as  the  wind  gains  in  velocity.  The  ac- 
companying engraving  shows  a  number  of  these  ventilators  about 
to  be  shipped  to  the  American  Bridge  Company.  The  catalogue 
recently  published  by  this  company  shows  a  number  of  interest- 
ing tests  on  this  type  of  ventilators  as  well  as  a  very  complete 
illustration  of  its  details  and  construction.  The  ventilators  are 
used  not  only  for  power  houses  but  for  factories,  office  buddings 
and  other  large  structures  requiring  ventilation.  The  ventilators 
are  made  in  round,  oval  and  square  forms  suited  for  use  on  sky- 
lights, chimney  tops  and  \  entilating  flues.  The  popularity  of  the 
ventilators  is  attested  by  a  large  number  of  users  upon  whom, 
in  addition  to  the  Metropolitan  Street  Railway,  mentioned  above, 
are  the  St.  Charles  Street  Railroad,  of  New  Orleans,  and  the  Gal- 
veston (Tex.)  City  Railway.  Among  the  large  factories  supplied 
are  those  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, Cramps  Shipyards,  of  Philadelphia,  and  the  American  Bridge 
Company,  some  of  those  of  the  latter  company  being  illustrated 
herewith. 

 *^  


A  New  Brake  Shoe 

The  Crescent  Brake-Shoe  Company,  of  Philadelphia,  recently 
organized,  controls  patents  lately  granted  covering  brake-shoes 
containing  sand  pockets.  These  brake-shoes  are  of  iron,  in  the 
face  of  which  are  a  number  of  pockets  varying  in  size  and  number, 
and  containing  a  composition  consisting  prin- 
cipally of  sand.  It  is  claimed  that  this  form 
of  construction  is  especially  efficient  in  pre- 
venting chattering  and  gives  excellent  braking 
effect  in  the  stopping  of  a  car.  Tests  of  this 
shoe  have  shown  gratifying  results  as  to  its 
life  and  effect  on  the  car  wheels.  A  report  of 
William  F.  Weiss,  master  mechanic  of  the 
Camden  &  Suburljan  Railway  Company,  shows 
that  a  set  of  these  shoes  with  sand  pockets  was 
placed  on  a  car  of  that  road  last  spring,  and 
that  this  car  was  run  every  day  for  eight  weeks, 
making  a  total  mileage  of  about  8000.  There 
were  during  this  time  twenty-one  rainy  days. 
On  the  same  road  Mr.  Weiss  reports  that  the 
average  life  of  brake-shoes  is  abijut  3500  miles 
for  the  same  kind  of  shoes  without  sand  pock- 
BRAKE  SHOE  WITH  ''"'-^  ^^^^  braking  effect  is  apparently  better 
SAND  POCKETS  with  the  sand  pockets  than  without.  Further 
test  of  the  shoe  was  made  on  an  eight-wheel 
car  and  the  shoes  here  showed  a  record  of  9500  miles.  On  this 
test  all  the  good  points  first  noted  as  to  the  life  of  a  shoe,  fine 
braking  qualities  and  good  condition  of  wheel  were  again  demon- 
strated. 


An  Improved  Steel  Conduit  System  of  Electric  Wiringf 

The  Simplex  steel  conduit  system  for  the  interior  wiring  of  elec- 
tric light  and  power  installations  consists  of  a  combination  of 
enamelled  or  galvanized  steel  tubes  and  fittings  and  accessories, 
made  of  malleable  castings.  The  conduits  are  made  from  selected 
steel  strip,  the  gage  of  which  varies  according  to  the  diameter, 
from  No.  20  B.  W.  G.  in  the  smallest  size  to  No.  14  in  the  largest. 
This  strip,  after  being  cut  to  the  e.xact  size  required,  is  passed 
through  a  tube  machine,  from  which  it  emerges  as  a  perfectly 
smooth  and  regular  tube,  with  a  close  joint,  and  possessing  an  abso- 
lutely uniform  interior  and  exterior  diameter,  which,  with  the 
Simplex  method  of  patent  socket  joints,  is  of  the  utmost  importance. 
The  conduits,  or  tubes,  are  made  in  six  grades,  including  enamelled 
steel  conduits,  enamelled  brazed  steel  conduits,  galvanized  steel 
conduits,  and  screwed  conduits,  both  brazed  and  unbrazed.  In 
each  of  these  grades  the  conduits  are  made  in  eight  different  sizes, 
so  that  all  classes  of  work  are  provided  for. 

The  Simplex  enamelled  steel  conduits  were  the  grade  which  was 
originally  introduced,  and  is  still  the  most  largely  used.  They  are 
similar  to  the  screwed  conduits  shown  in  the  illustration,  but  not 
made  from  such  heavy  tubing.  The  advantages  claimed  for  this 
conduit  are  high  economy  in  first  cost,  erection  cost,  and  mainten- 
ance, mechanical  strength,  combined  with  lightness  and  durability, 
electrical  efficiency,  neatness,  compactness  and  accessibility.    It  is 


SIMPLEX  SWITCH 


suitable  for  all  conditions  of  wiring  work,  except  in  exceptionally 
damp  situations.  These  conduits  are  made  in  lengths  of  about  13 
ft.  4  ins.,  and  after  leaving  the  tube  machines,  they  are  placed  on 
end  finishing  machines,  the  object  of  which  is  to  dress  out  the  in- 
terior and  exterior  of  their  extremities.  The  lengths  are  next 
dried  in  a  heated  chamber,  to 
extract  any  inherent  or  con- 
densed moisture,  previous  to 
Ijcing  placed  in  the  enamel- 
ling vats.  After  being  thor- 
oughly coated  with  enamel, 
t)Oth  internally  and  exter- 
nally, they  are  placed  on 
racks  to  drip  in  such  a  man- 
ner as  to  secure  uniform 
distribution  of  the  enamel. 
The  enamelled  tubes  are  then 
suspended  from  iron  frames 
in  specially  c  o  n  s  t  r  u  c  t  e  d 
stoves,  in  which  they  are  sub- 
jected to  a  high  and  constant  temperature  for  some  hours. 

Enamelled  brazed  steel  screwed  conduits,  being  screwed,  are 
made  from  considerably  heavier  gage  strip  than  the  foregoing, 
which  renders  them  much  stronger.  They  are  suitable  for  special 
work,  where  there  is  a  likelihood  of  their  being  roughly  handled  or 
damaged,  and  on  account  of  their  smooth  interior  will  be  found 
a  great  improvement  on  gas  and  steam  pipes  for  electrical  pur- 
poses. 

The  enamelled  unbrazed  steel  screwed  conduits  are  similar  to 
the  ones  just  described,  only  that  they  have  the  longitudinal  seam 
unbrazed.  This  grade  has  just  been  brought  out 
in  response  to  frequent  inquiries  for  a  heavy  con- 
duit for  screwing,  and  a  large  demand  is  antici- 
l)ate(l.  on  account  of  its  cheapness.  It,  of  course, 
presents  the  same  advantages  of  perfectly  smooth 
interior,  complete  continuity,  and  satisfactory  me- 
chanical protection  as  the  brazed  screwed  type. 

It  is  most  essential  that  a  complete  set  of  fittings 
and  accessories  should  be  standardized  to  meet 
the  many  and  varying  conditions  of  installation 
work.  In  the  Simplex  system  there  are  upward 
of  400  such  fittings,  which  are  kept  in  stock  in 
large  quantities  by  the  company.  They  are  ap- 
plicable to  each  class  of  conduit,  and  have  been  de- 
signed with  the  primary  object  of  efficiency,  com- 
bined with  economy.  Nearly  all  these  devices  are 
registered  or  patented.  Two  of  the  Simplex  fit- 
tings which  have  recently  been  brought  out  are 
herewith  illustrated.  The  Simplex  emigrant,  cor- 
ridor and  subway  fittings  are  for  use  chiefly  with  the  Simplex 
screwed  conduit,  and  are  found  to  be  very  serviceable.  The  water- 
tight switch  has  been  specially  introduced  for  use  in  conjunction 
with  these  fittings.  The  box  of  the  switch  has  been  designed  to 
take,  and  can  be  fitted  with,  any  of  the  ordinary  tumliler  or  turn 
switches  in  general  use.  The  cover,  as  well  as  the  nipple,  are  fitted 
with  rubber  rings,  and  the  portion  of  the  porcelain  is  kept  about 
ys  in.  off  the  base  of  the  box,  to  allow  for  the  wiring  connections, 
which  can  be  made  before  the  switch  is  screwed  down. 

It  was  early  recognized  by  the  makers,  the  Simplex  Steel  Con- 
duit Company,  Birmingham,  England,  that  to  be  adopted  for  in- 
stallation work,  the  conduits  and  fittings  must  of  necessity  be  :old 
at  such  a  figure  as  would  enable  the  contractor  to  erect  an  average 
installation  on  this  system  at  no  more  than  it  would  cost  him  to 
do  the  same  work  with  wood  casing — that,  in  fact,  all  the  advan- 
tages of  a  conduit  installation  must  be  thrown  in.  There  is  abun- 
dant testimony  from  wiring  contractors  all  over  Great  Britain  to 
show  that  this  can  be  done,  and  that  in  a  great  many  cases  installa- 
tions erected  on  the  Simplex  system  work  out  at  a  lower  cost  per 
point  than  by  any  other  method.  The  reason  for  this  is  not  hard 
to  understand,  for  in  installation  work  with  wood  casing  the  labor 
item  forms  a  very  heavy  part  of  the  total  cost  of  the  installations 
erected,  both  as  regards  the  jointing  and  mitering  of  casing,  and 
the  cutting  away  of  plaster,  cornices,  joists,  etc.,  to  receive  it;  and 
although  socketed  steel  conduit  and  fittings  can  not  be  purchased 
per  foot  run  at  the  same  price  as  wood  casing,  yet  they  can  be  pur- 
chased and  erected  at  the  same,  if  riot  lessi  dost,  on  account  of  the 
enormous  saving  in  this  labor  item. 
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A  Univefsal  Car-Step  Lifter 


This  device  is  called  a  universal  car-step  lifter  because  of  the 
ease  of  its  application  to  cars  having  one,  two  or  three  folding 
steps.  The  use  of  only  one  runningboard  is  quite  sufficient  on  the 
lower  types  of  cars,  hut  swi\  ol  trucks  and  heavy  motors  are  being- 
adopted  on  many  lines,  and  this  has  resulted  in  the  raising  of  the 
car  floor  until  the  step  necessary  with  one  runningboard  is  from 
16  ins.  to  24  ins.,  and  this  is  a  serious  inconvenience  for  women, 
children  and  old  people.  As  an  important  part  of  the  travel  on 
open  cars  is  by  women,  it  is  a  matter  of  dollars  and  cents  to  cater  to 


Street  Railway  Journal 

FIG.  I.— STEP  LIFTER  FOR  TWO  STEPS 


their  comfort.  In  many  cases  it  is  desirable,  if  not  absolutely 
necessary,  to  fold  the  lower  step,  if  two  steps  are  used,  and  in  these 
cases  it  would  often  be  advantageous  to  fold  the  top  step  also,  as 
by  so  doing  longer  or  wider  cars  might  be  used.  The  accompany- 
ing illustrations  are  of  a  step  lifter  patented  by  L.  G.  Montony,  of 
Troy,  N.  Y.  Fig.  i  shows  the  step  lifter  adapted  for  two  folding 
steps  alone.  This  arrangement  is  suitable  for  an  elevation  of  a  car 
floor  of  from  30  ins.  to  36  ins.  The  steps  fold  up  to  within  6  ins. 
of  the  floor  sill.  Fig.  2  shows  two  folding  steps  with  a  third  fixed 
step.  This  is  applicable  to  heights  of  floor  over  36  ins.  from  the 
ground,  in  which  case  the  two  lower  steps  fold  up  entirely  to  the 
outer  limits  of  the  top  step.  In  both  figures  the  operating  car  is 
shown  pivoted  to  the  outer  end  of  each  step  and  provided  with  a 
lug  for  each  additional  folding  step  and  calculated  to  engage  a  pin 
on  its  corresponding  step  and  fold  up  each  step.  The  light  chains 
shown  on  the  steps  are  for  the  purpose  of  positively  opening  them 
when  tlie  bar  pivoted  to  the  lower  step  is  let  down.  Counter 
weights  will  prob.ibly  be  needed  for  the  lower  step,  and  if  the  step 
is  longer  than  25  ft.  it  would  be  better  to  have  an  operating  bar  at 
each  end.  It  can  be  readily  seen  that  the  lower  step  will  be  par- 
tially turned  up  when  the  first  lug  engages  the  corresponding  pin  on 
the  second  step,  and  so  on  for  the  next  step  if  another  is  used. 
Thus,  the  slightly  increasing  pull  necessary  to  start  to  raise  .t  step 
is  met  and  overcome  before  the  next  step  above  is  started.  The 
operating  bar  must  have  a  guideway  to  regulate  its  lateral  move- 
ment, but  the  elevation  of  this  can  lie  within  rather  wide  limits. 


These  guideways  and  supports  are  shown  occupying  such  a  position 
on  the  dash  as  not  to  interfere  at  all  with  the  usual  equipment  of 
controller  and  brakes. 



A  Growing  Manufacturing  House 

The  factory  of  the  Morris  Electric  Company,  of  New  York, 
which  was  recently  started  up  near  Ampere,  N.  J.,  has  now  reached 
an  output  of  3000  rail-bonds  per  day.  The  factory  proper  is  200 
fl.  long,  but  the  capacities  of  the  lirass  foundry,  core  room,  ma- 
chine and  blacksmith  shops,  etc.,  are  severely  taxed,  and  additions 
to  the  equipment  are  being  considered.  Tlie  most  pressing  need 
is  for  a  stranding  machine  for  preparing  caljle  for  the  bonds,  and 
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FIG.  2.— STEP  LIFTER  FOR  THREE  STEPS- ONE  FIXED 

one  will  shortly  be  installed.  The  popularity  of  the  Morris  bends 
is  being  rivaled  by  that  of  the  new  register,  which  has  been  per- 
fected, and  which  contains  among  its  carefully-designed  mechan- 
ical details  marked  features  of  durability  and  reliability.  Elmer 
P.  Morris  has  given  nnich  personal  attention  to  the  operation  of 
the  factory,  where  it  is  intended  ultimately  to  remove  the  shipping 
department,  leaving  the  New  York  office  as  a  selling  office  alone. 
Starting  solely  as  a  manufacturer's  agent  and  general  supply 
house,  this  company  now  occupies  a  conspicuous  position  in  the 
field,  and  promises  to  be  one  of  the  most  important  manufacturers 
of  railway  specialties. 


Con-ventton  Headquarters 

Murray  Hill  Hotel  has  been  selected  as  headquarters  for  the 
American  Street  Railway  Association  at  its  coming  convention, 
Oct.  9,  10  and  it.  The  selection  is  an  excellent  one,  considering 
all  the  conditions.  This  hotel  is  at  Park  .'Vvenue,  between  Fortieth 
Street  and  Forty-First  Street,  one  hloclv  south  of  Grand  Central 
Station,  and  about  ten  minutes'  ride  on  the  Fomth  Avenue  line 
north  of  Madison  Square  Garden,  where  the  exhiliits  are  to  be. 
The  Murray  Hill  Flotel  is  on  tlie  highest  ground  in  New  York 
City,  on  famous  Murray  Hill,  in  the  midst  of  a  noted  residence 
section.  It  is  easily  accessible  from  all  railroad  terminals.  Guests 
may  stop  on  either  European  or  American  plan. 
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An  Improved  System  of  Air  Brakes  for  Traction  Service 


It  is  a  well-recognized  fact  that  steam  railroading  in  its  present 
state  of  perfection  would  be  impossible  without  the  air  brake,  and 
a  successful  adaptation  of  the  compressed  air  principle  to  the  re- 
quirements of  street  railways  has  long  been  desired.  The  cars 
now  very  generally  used  in  this  service  in  respect  to  weight  and 
speed  approach,  and  in  many  cases  exceed,  the  conditions  that 
obtained  in  steam  raihva\'  service  thirty  years  ago,  so  that  in  air 
brake  is  peculiarly  adapted  to  the  requirements.  The  perfect 
brake  for  traction  service  must  be  reliable  and  quick  to  apply  and 
release.  The  Standard  Traction  Brake  Company  is  putting  on 
the  market  an  improved  air-brake  system,  including  an  axle-driven 
air  compressor,  which  is  claimed  to  contain  all  tlie  necessary  es- 
sentials for  the  efficient  operation  of  either  single  cars  or  trailers. 
The  motorman  has  before  him  at  all  times  a  gage,  which  indicates 
the  exact  conditions  under  which  he  is  working,  so  that  he  is 
always  informed  of  the  air  pressure  in  his  reservoir  and  knows 
what  his  brakes  can  do.  Quickness  in  emergency  and  smoothness 
and  precision  in  service  stops  have  been  given  particular  attention 


the  same  axle  with  the  car  motor,  as  the  axle  gear  and  its  bearings 
take  up  but  little  room,  and  the  balance  of  the  housing  and  the 
pump  cylinder  occupy  the  vacant  space  back  of  the  motor.  When 
the  motor  bearing  is  so  constructed  that  it  would  interfere  with 
placing  the  pump  cylinder  close  to  the  gears,  the  pump  shaft  is 
prolonged  sufficiently  to  admit  of  locating  the  cylinder  in  the 
space  between  the  motor  bearings,  in  which  case  the  compressor 
i=  provided  with  an  additional  or  auxiliary  axle  bearing  mounted 
on  the  cylinder  head. 

The  suction  and  discharge  valves,  together  with  their  renewable 
seats,  are  interchangeable,  of  the  most  approved  design,  and  have 
no  springs  to  wear  out  or  gum  up.  There  are  no  stuffing  boxes 
whatsoever  in  the  entire  equipment,  and  all  parts  requiring  lubri- 
cation are  provided  with  oil  wells  and  grease  pockets.  To  meet 
the  various  conditions  imposed  by  the  different  kinds  of  service, 
the  company  manufactures  this  type  of  compressor  in  several 
forms,  the  diameter  of  axle  and  pump  gears  in  each  case  being  so 
proportioned  that  the  piston  speed  never  exceeds  the  safe  limit. 
Each  of  these  compressors,  furthermore,  has  a  capacity  double  that 
required  for  a  motor  car  with  one  trailer  running  under  the  most 
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in  the  design  of  the  apparatus.  Air  being  an  elastic  medium,  it 
fulfils  the  requirements  in  this  direction  admirably.  The  system 
also  provides  for  a  quick  release  to  the  brakes.  It  operates  on  the 
so-called  "straight  air"  system,  in  which  the  pressure  in  the  reser- 
voir is  admitted  directly  to  the  brake  cylinder  by  means  of  the 
operating  valve  placed  under  the  hand  of  the  motorman,  the  stand 
being  taken  that  the  automatic  air  brake  which  is  used  on  the 
steam  roads  introduces  complications  that  are  entirely  unwar- 
ranted in  electric  traction  service,  with  its  single  or  two-car  trains. 

The  compressor  is  the  central  point  about  which  the  system 
has  been  built  up,  and  will  be  described  first.  The  cylinder  is  hori- 
zontal, double-acting,  with  its  axis  at  right  angles  to  the  car  axle. 
The  axis  of  the  crankshaft,  parallel  to  the  car  axle,  intersects  the 
axis  of  the  cylinder  at  its  middle  point ;  the  crankshaft  also  passes 
through  the  center  of  the  piston,  which  latter,  exclusive  of  its  two 
packing  rings,  is  a  single  casting  provided  in  its  interior  with  two 
parallel  surfaces,  between  which  slides  the  crank  brass,  as  in  a 
slotted  cross-head.  All  of  these  parts  run  in  a  bath  of  oil.  One 
side  of  the  cylinder  is  provided  with  a  flange,  by  which  it  is  bolted 
to  the  oil-tight  housing  that  encloses  the  gear  on  the  pumpshaft, 
as  well  as  the  driving  gear  secured  to  the  car  axle.  This  housing 
is  provided  with  bearings  on  the  axle,  which  serve  to  keep  the  two 
gears  in  mesh;  these  bearings  also  support  this  end  of  the  com- 
pressor. The  other  end  of  the  compressor  is  supported  by  suitable 
brackets  mounted  upon  it  and  the  truck  frame  respectively,  with  a 
rubber  cushion  between  them  to  deaden  the  vibration. 

This  ty'pe  of  compressor  is  espebially  adapted  for  mounting  on 


severe  conditions  of  the  service  for  which  it  is  designed,  so  that 
during  a  large  portion  of  the  time  they  are  running  with  the  pump 
automatically  cut  out  of  operation. 

The  regulator  consists  of  a  chamber,  in  free  communication 
with  the  reservoir,  one  wall  of  which  is  formed  by  a  diaphragm 
or  piston  subjected  on  one  side  to  the  reservoir  pressure  and  on 
the  other  to  the  pressure  of  the  atmosphere  and  a  graduated  spring. 
As  the  pressure  in  the  reservoir  increases,  the  piston  or  diaphragm 
mo\'es  outwardly,  which  motion  is  imparted  to  a  D  slide  valve  in 
the  regulator  chamber,  and  so  constructed  that  in  its  outward 
position  a  port  is  uncovered,  admitting  compressed  air  to  closed 
chambers,  and  in  its  inward  position  connecting  this  port  to  one 
leading  to  the  atmosphere.  The  chambers  are  located  in  the  body 
of  the  pump  cylinder  directly  beneath  the  suction  valves,  and  con- 
nected by  hose  to  the  regulator.  Each  of  the  two  chambers  is 
provided  with  an  air-tight  piston,  such  that  when  the  reservoir 
pressure  reaches  the  predetermined  maximum  and  the  compressed 
air  acts  upon  them,  th-e  suction  valves  are  lifted  and  the  pump 
thrown  out  of  action. 

When  the  reservoir  pressure  has  fallen  slightly  the  D  valve 
passes  to  its  inward  position,  the  air  escapes  from  the  trip-piston 
chambers  and  the  pistons  are  forced  down  by  springs  provided 
for  the  purpose,  the  suction  valves  seat  themselves  and  the  pump 
is  in  operation  until  again  cut  out  by  the  regulator.  This  type  of 
regulator  gives  perfect  satisfaction,  it  being  absolutely  tight  at 
all  times. 

Reservoirs  are  supplied  in  such  sizes  and  numbers  as  the  type  of 
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car  and  nature  of  the  ser\  ice  may  dcniaiul.  On  cars  running  in 
city  and  also  interurban  service  a  system  comprising  two  reser- 
voirs has  been  introduced,  a  preliminary  of  moderate  capacity 
connected  directly  to  the  discharge  pipe  of  the  compressor  and 
the  operating  valves,  and  a  larger  main  reservoir  that  is  connected 
to  the  preliminary  through  a  duplex  check  valve  so  constructed 


that 


may  flow  freely  from  the  main  to  the  preliminary,  lyit 


about  35  ll)s.  pressure  must  be  attained  in  the  latter  before  any  air 
can  pass  into  the  main.  Thus  a  car  starting  out  of  the  depot  with 
empty  reservoirs  will  not  have  to  run  100  yards  before  sufficient 
pressure  is  attained  in  the  preliminary  reservoir  to  enable  the 
motorman  to  operate  the  air  brakes.     It  also  insures  sufficient 


factorily  solved  the  problem  presented  by  this  difficult  service. 
With  all  these  brakes  the  regulator  works  so  perfectly  that  the 
pump  "cuts  in"  automatically  every  time  the  brake  is  applied,  and 
thus  a  portion  of  the  momentum  of  the  car  is  utilized  in  re- 
storing the  pressure  expended  in  the  brake  cylinders.  As  the 
capacity  of  the  pump  is  great  enough  to  do  this  while  an  inter- 
lu-ban  car  is  running  over  the  distance  required  in  making  a  serv- 
ice stop,  the  power-house  energy  for  braking  is  reduced  to  almost 
nothing.  Another  \ery  desirable  feature  is  the  minimizing  of  the 
fluctuations  in  pressure,  as  it  materially  aids  the  motorman  in 
making  uniform  stops  and  avoiding  the  flattening  of  the  wheels. 
This  equipment  is  all  made  in  the  Wilmerding  shops  of  the 
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braking  pressure  on  interurban  cars  when  running  at  slow  speed 
through  the  cities,  and  effectually  removes  all  objection  that  has 
been  raised  against  the  axle-driven  compressor  on  this  score. 

The  brake  cylinder  is  of  the  standard  steam-railroad  pattern 
with  hollow  rod  that  has  been  found  to  be  best  adapted  for  opera- 
tion in  conjunction  with  hand  brakes.  To  avoid  unnecessary  v»ear 
and  useless  expenditure  of  force  when  the  brakes  are  applied  by 
hand,  the  piston  of  the  brake  cylinder  is  so  connected  to  the  foun- 
dation rigging  that  it  moves  only  when  the  power  brake  is  in  use. 
To  provide  for  cars  of  all  weights,  from  the  light  trailer  to  the 
heavy  interurban,  these  cylinders  are  made  in  sizes  ranging  from 
6  ins.  to  12  ins.  in  diameter. 

The  operating  valves,  of  which  there  are  ordinarily  two  on  each 
car,  are  made  in  two  forms.  One  has  the  valve  proper  placed  upon 
the  platform,  with  the  operating  head  directly  above  it,  at  the  level 
of  the  motorman's  hand.  On  the  top  of  this  head  is  a  double  gage, 
of  which  the  red  hand  shows  the  reservoir  pressure  and  the  black 
one  the  pressure  in  the  cylinder.  Owing  to  this  most  convenient 
location,  directly  in  the  range  of  the  motorman's  vision  as  he  looks 
ahead,  he  can  not  fail  to  know  at  all  times  the  pressure  in  his 
reservoir,  and  just  how  much  braking  power  he  is  using.  The 
gage  is  protected  by  heavy  plate  glass  and  is  in  practically  no 
danger  of  being  broken.  In  the  head  directly  below  the  gage  is  a 
revolvable  casting  provided  with  a  horizontal  cylindrical  socket 
and  a  latch,  such  that  when  the  handle  is  inserted  in  the  socket 
the  latch  is  lifted  and  the  handle  may  be  rotated,  but  when  it  is 
withdrawn  the  casting  is  locked  in  its  place.  The  shell  of  the  head 
is  so  made  that  the  handle  can  be  inserted  or  removed  when  it  is 
in  but  one  position,  usually  that  of  "lap,"  when  all  parts  of  the 
valve  are  closed.  Thus  mischievous  tampering  with  the  valve  at 
the  rear  end  of  the  car  is  rendered  impossible.  By  means  of  a 
\'ertical  shaft,  enclosed  in  a  pipe  shield  and  provided  with  a 
flexible  coupling,  the  revolvable  casting  in  the  head  is  connected 
to  the  stem  of  the  valve  proper.  This  stem  is  provided  with  a 
pinion  which  engages  with  a  rack  mounted  on  the  slide  valve,  so 
that  when  the  handle  is  moved  the  valve  slides  from  side  to  side 
between  suitable  guides.  The  slide  valve  is  particularly  well 
adapted  to  traction  service,  with  its  frefpient  stops,  as  it  rem  iins 
perfectly  tight  for  years.  When  it  is  mconvenicnt  to  i)lace  the 
valve  on  the  floor  a  form  is  used  in  which  the  valve  is  placed  in 
the  operating  head,  just  below  the  handle. 

Ordinarily  the  various  organs  are  connected  by  half-inch 
wrought-iron  pipe.  The  accompanying  diagram  shows  the  way 
the  brake  is  applied  to  a  car  and  trailer. 

The  compressor  illustrated  is  especially  designed  for  the  fastest 
interurban  service.    It  has  a  gear  ratio  of  ]  to  z,  and  has  satis- 


Westinghouse  Air  Brake  Company,  which  guarantees  the  hi.ghest 
grade  of  material  and  workmanship.    The  parts  are  made  inter- 
changeable and  renewal  parts  kept  in  stock  for  prompt  delivery. 


The  Design  of  Power  Plants 

One  of  the  most  important  features  of  a  successful  electric 
railway  installation  is  the  design  of  its  generating  stations  and 
sub-stations.  The  firm  of  Sheaff  &  Jaastad,  of  Boston,  Mass., 
has  made  a  specialty  of  up-to-date  power  stations,  and  its  name 
has  been  connected  with  some  of  the  largest  and  most  complete 
ones  to  be  found  in  New  England.  Understanding  to  the  mi- 
nutest detail  the  requirements  of  street  railway  companies  in  this 
direction,  it  is  enabled  to  give  the  most  excellent  work  in  the 
erection  of  the  buildings  and  foundations,  and  the  laying  out  of 
the  steam-piping  system.  At  present  the  company  has  under  con- 
struction a  large  number  of  street  railway  stations,  among  which 
are  some  of  great  interest.  The  Worcester  &  Black  Stone  Valley 
Street  Railway  Company  is  erecting  a  power  station  at  Millbury, 
Mass.,  and  the  Milford,  HoUiston  &  Framingham  Street  Railway 
Company  is  erecting  one  at  Framingham,  Mass.,  both  of  which 
have  been  designed  by  Sheaff  &  Jaastad.  The  system  of  the  Exeter, 
Hampton  &  Amesbury  Street  Railway  Company  is  building  a 
large  power  station,  eight  sub-stations  and  five  car  houses,  and 
the  Newton  (Mass.)  Street  Railway  Company  and  Portland 
(Maine)  Railroad  Company  are  each  building  a  power  station 
under  the  firm's  direction.  The  business  is,  however,  in  no  way 
confined  to  New  England,  much  work  being  done  at  present  at 
Columbus,  Ohio.  This  includes  a  central  station  and  two  sub-sta- 
tions for  the  Columbus,  London  &  Springfield  Railway  Company 
and  a  central  station  and  sub-station  for  the  new  Columbus,  Buck- 
eye Lake  &  Newark  Traction  Company. 



That  the  liberal  offer  of  the  St.  Louis  Transit  Company,  of  St. 
Louis,  Mo.,  to  provide  free  transportation  to  the  sick  children  of 
that  city  during  the  torrid  weather  was  taken  advantage  of  is 
shown  by  the  number  of  guardians  who  availed  themselves  of  the 
free  transportation  provided  by  the  company.  From  July  27  to 
Sept  S,  33,805  free  tickets  were  recorded,  an  average  of  824  per  day. 
The  largest  number  recorded  in  one  day  was  1827,  and  the  smallest 
96.  During  the  month  of  August  26,646  free  rides  were  recorded. 
This  would  have  amounted  to  $1,690.25  in  5-cent  fares,  and  at  3 
cents  it  would  have  amounted  to  $1,014.15, 
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Compressed  Air  Locomotive  in  Brooklyn 

The  accompanying  illustration  shows  a  compressed  air  locomo- 
tive which  has  been  placed  in  operation  on  the  Brooklyn  elevated 
lines.  The  Brooklyn  Rapid  Transit  Company  was  compelled 
some  months  ago,  on  account  of  its  lack  of  current  supply,  to 
withdraw  the  electrically-operated  trains  from  the  elevated  serv- 


regulating  switch  is  used  with  the  equipment.  The  new  design  is 
screwed  to  the  side  of  the  car,  and  its  peculiar  shape  renders  it  the 
most  compact  heater  so  far  placed  upon  the  market.  The  heaters 
are  finished  in  gold  bronze,  and  a  line  of  these  heaters  gives  a 
very  handsome  appearance  to  the  interior  of  the  car.  The  Consoli- 
dated Car-Heating  Company  has  recently  received  an  order  from 
the  Boston  Elevated  Railway  for  equipment  of  fifty  new  elevated 
cars  with  electric  heaters.  Eighteen 
 1      heaters  are  to  be  used  to  a  car. 


Reorganization  of  the  Kuhlman 
Company 


COMPRESSED  AIR  LOCOA\OTIVE  FOR  ELEVATED  SERVICE 


ice,  and  since  that  time  the  old  steam  loconiotixes  have  been  in 
use.  The  company  has  recently,  however,  made  arrangements 
with  the  Compressed  Air  Company  of  New  York  City  to  use 
one  of  this  company's  locomotives,  and  if  the  experiment  proves 
successful  more  will  be  put  in  operation. 

The  locomotive  shnwn  in  the  engraving  is  the  same  one  upon 
which  such  successful  tests  were  made  some  months  ago  in  Rome, 
N.    Y.,  but   it  has   been   remodeled  to  conform  to   the  condi- 
tions required  in  elevated  service.    As  at  first  made,  the  weight 
ujjon  the  drivers  was  heavier  than  the  specifications  insisted  up(jn 
liy  the  Brooklyn  company  allowed,  and  certain  modifications  in 
the  construction  have  therefore  been  adopted  in  order  to  fit  it 
more  perfectly  for  its  new  work.    It  has  also 
lieen  supplied  with  a  headlight  and  dummy 
stack,  which  gives  it  the  general  apiiearance 
of  the  conventional   steam   locomotive.  A 
compressed  air  plant  has  been   installed  at 
the  end  of  the  line  near  Fulton  Ferry,  and 
the  compressed  air  locomotive  has  been  used 
for  drawing  four-car  trains  on  the  Fulton 
Street  line.    It  was  found,  howe\'er,  that  the 
capacity  of  the  plant  was  too  small  to  prop- 
erly charge  the  locomotive's  air  tank,  so  that 
the   compressor   has  been   removed,   and  a 

larger  one  will  be  substituted  as  soon  as  the  Compressed  Air  Com- 
pany can  get  it  installed. 


The  C.  G.  Kuhlman  Company,  of 
Cleveland,  has  been  reorganized  under 
the  name  of  The  G.  C.  Kuhlman  Car 
Company,  with  the  following  ofificers : 
Fayette  Brown,  president;  T.  P.  How- 
ell, vice-president ;  C.  A.  Ricks,  secre- 
tary and  treasurer:  G.  C.  Kuhlman, 
general  manager.  The  directors  are: 
Fayette  Brown,  Frank  Rockefeller,  J. 
H.  Morley,  R.  A.  Harmon,  C.  C.  Bol- 
ton, T.  P.  Howell,  G.  C.  Kuhlman. 

The  company  has  let  contracts  for 
new  shops  at  Collingwood,  work  on 
which  is  progressing  rapidly,  and  they 
e.xpect  to  move  in  Dec.  I.  J.  Milton 
Dyer  was  the  architect  who  prepared 
the  plans  and  specifications  for  the 
new  shops,  and  it  is  expected  that  they 
will  be  as  fine  as  any  shops  in  this  country.  The  compan}'  was 
most  fortunate  in  the  piu-chase  of  31  acres  of  an  admirably  situ- 
ated manufacturing  site  on  the  line  of  the  Lake  Shore  &  Michigan 
Southern  Railroad.  The  Adams  Avenue  line  of  the  Cleveland 
Electric  Railway  Company  and  the  "Shore"  line  of  the  Cleveland, 
Painesville  &  Eastern  Railroad  run  on  two  sides  of  the  site,  so  that 
cars  can  be  delivered  either  by  steam  or  electric  power. 

The  new  plant  will  consist  of  the  following  buildings  running 
along  the  railroad  tracks  from  east  to  west :  The  office  building 
will  be  on  Adams  Avenue,  and  immediately  back  of  it  come  the 
dry  kilns  and  the  boiler  and  engine  building,  and  nn  cither  side  of 
this  building  will  be  the  woodworking  machine  mill  and  iron 


New  Type  of  Car  Heater 


The  accompanying  illustration  shows  a  single  section  of  an  elec- 
tric heater  recently  perfected  by  the  Consolidated  Car-Heating 
Company,  of  Albany,  N.  Y.  This  heater  is  for  use  in  cars  in  which 
are  installed  individual  revolving  seats,  such  as  described  in  an- 
other part  of  this  issue  as  in  use  in  Brooklyn.  The  heaters  are 
made  in  two  30-in.  sections,  each  section  containing  one  coil.  When 
the  coils  in  both  sections  are  in  service  the  heat  is  distributed  over 
a  space  5  ft.  in  length,  which  is  twice  the  length  of  the  panel  heat- 
ers. This  heater  has  a  capacity  of  from  750  to  goo  watts,  about  the 
same  as  the  panel  heaters.  The  heaters  are  arranged  in  two  sep- 
arate circuits,  the  coils  in  the  first  circuit  being  of  greater  resistance 
than  those  in  the  second  circuit,  and  three  gradations  of  heat  are 
therefore  obtainable.    The  company's  latest  type  of  three-point 


A  NOVEL  FORM  OF  ELECTRIC  HEATER 

mill,  both  two-story  buildings.  Between  these  will  be  the  storage 
house.  The  erecting  room  follows,  and  last  the  finishing  room. 
Transfer  tables  between  and  tracks  through  all  the  buildings  fa- 
cilitate the  handling  of  the  material  and  finished  product.  A 
foundry  is  to  be  built  immediately  alongside  the  iron  mill,  so  that 
for  perfection  in  arrangement  and  economy  in  handling  the  new 
shops  will  be  unsurpassed. 

The  buildings  are  large  and  roomy.  The  erecting  and  finishing 
rooms  are  to  be  170  ft.  x  250  ft.;  the  wood  mill  80  ft.  x  150  ft.; 
the  iron  mill  60  ft.  x  200  ft.,  and  the  storeroom  40  ft.  x  120  ft.  The 
capacity  of  the  plant  will  be  500  cars  a  year  to  start  with,  and 
the  buildings  are  so  arranged  that  the  capacity  can  be  doubled 
by  adding  on  to  the  wood  mill  and  erecting  and  finishing  build- 
ings. The  new  company  is  undoubtedly  one  of  the  strongest 
manufacturing  companies  e\er  gotten  together  in  Ohio,  compris- 
ing, as  it  does,  among  its  stockholders  some  of  the  best  known 
and  oldest  business  men  in  this  part  of  the  country.  That  it  will 
be  a  success  is  assured,  for  Kuhlman  cars  have  always  been  in 
demand,  and  now  that  the  company  can  meet  the  demand  much 
better  than  formerly  there  will  be  no  question  as  to  the  outcome. 
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whicli  can  not  be  completed  until  the  new  plant  is  in  operation. 
Among  other  contracts  are  the  following:  Detroit  &  Toledo 
Shore  Line,  fifteen  cars ;  Aurora,  Wlieaton  &  Chicago,  thirty  cars  ; 
Northern  Texas  Traction  Company,  fifteen  cars  :  Saginaw  Traction 
Company,  seven  cars  ;  Grand  Rapids,  Holland  &  Western  Railway, 
six  cars.  When  the  company  was  reorganized,  some  months  ago, 
it  was  planned  that  steam-road  cars,  as  well  as  interurban  cars, 
should  be  built,  but  the  demand  for  the  latter  is  now  so  heavy 
that  they  may  be  built  exclusively. 

 4^-*  

New  Type  of  Headlight 

The  accompanying  engrax  ing  shows  a  new  type  of  headlight  for 
electric  cars  recently  put  on  the  market  by  the  Dressel  Railway 
Lamp  Works,  of  New  York.  The  frame  is  of  malleable  iron, 
although  the  company  also  builds  a  frame  of  sheet  steel,  in  case 


DASH  HEADLIGHT 

this  is  preferred  by  the  user.  The  application  of  the  headlight 
does  not  require  any  cutting  of  the  dash.  The  lamps  can  be  easily 
cleaned  and  adjusted  and  the  frame  is  water-tight.  They  are 
fitted  with  7,  8  or  lo-in.  reflectors. 

 ^>  

The  New  Castle  Bridge  Company,  of  New  Castle,  Ind.,  is  now 
constructing  large  new  shops  at  Indianapolis,  Ind.,  and  will  re- 
m.ove  its  general  offices  to  the  Indianapolis  site  about  Jan.  i.  The 
new  shops  of  the  company  are  of  steel  and  brick,  and  will  be 
equipped  with  the  most  improved  facilities  for  handling  heavy 
bridge  and  structural-iron  work. 



The  Ohmer  Car  Register  Company,  of  Rochester,  N.  Y.,  has 
just  issued  an  artistic  and  intensely  interesting  catalogtie,  in  which 
the  various  claims  made  for  its  registers  are  impressively  set 
forth.  Attention  is  for  the  first  time  called  to  several  new  fea- 
tures of  the  registers  and  the  various  types  of  registers  manufac- 
tured by  the  company  are  illustrated.  Instructions  for  taking  n.ea- 
surements  for  the  Ohmer  car-register  system  are  gi\cn,  and  a  few 
of  the  many  testimonial  letters  from  users  of  the  Ohmer  registers 
are  reprinted.  Special  attention  is  called  to  the  simplicity  of  the 
system,  especially  where  diff'erent  rates  of  fare  are  charged,  and 
sample  conductors'  reports  are  gi\-en  to  substantiate  the  various 
claims  made.  The  Ohmer  system  indicates  and  records  separately 
each  fare  received,  whether  it  is  in  the  shape  of  a  transfer  or 
whether  it  is  a  3-cent  fare  or  a  5-cent  fare,  or,  if  on  an  interurban 
car,  whatever  the  amount  is,  be  it  to  cents  or  50  cents.  The  con- 
ductor is  enabled  to  give  a  visible  receipt  for  each  and  every  fare 
collected,  thus  dispelling  any  doubt  or  sus]iicion  as  to  his  honesty, 
and  tends  to  so  lessen  his  l.-ihurs  that  he  can  bestow  [iropcr  .'itten- 
tion  to  passengers. 
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Some  of  the  Apparatus  in  Use  in  Greater  Niw  York 


The  electric  railways  of  the  city  of  Greater  New  York  fu'Mish 
an  operative  street  railway  apjiliance  exhibit  on  a  large  scale  such 
as  can  be  found  in  few  othei-  places.  As  many  of  the  con\  jntion 
\isitors  will  wish  to  see  certain  kinds  of  apparatus  in  service,  the 
following  list  has  been  prepared,  giving  in  a  most  complete  manner 
nearly  all  of  the  principal  street  railway  material  in  use  and  where 
it  can  be  found. 

The  Harrison  Foundry  &  Machine  Works  have  installed  at  the 
Ninety-Sixth  Street  power  house  of  the  Metropolitan  Street  Rail- 
way one  9  in.  and  15  in.  x  zz  in.  tandem  compound,  non-condensing 
engine,  direct  conected  to  a  75-kvv  generator  running  270  r.  ]).  m. 
In  the  same  station  are  also  two  12-in.  and  22-in.  x  i6-in.  engines  of 
the  same  type,  direct  connected  to  150-kw  generators  running  at 
225  r.  p.  m.  These  machines  are  used  as  exciters.  In  the  Man- 
hattan elevated  power  house  this  company  is  installing  four  14-in. 
and  25-in.  X  i8-in.  right  and  left-hand  tandem  compound,  con- 
densing engines  direct  connected  to  exciting  generators. 

W.  T.  Van  Dorn  has  his  automatic  coupler  on  the  Brooklyn 
Elevated  roads,  and  has  also  secured  a  large  order  from  the  Man- 
hattan Ele\ated  road  for  the  equipment  of  all  its  cars,  which  com- 
prises 1000  equipments  for  old  cars  and  100  for  new  ones. 

The  Samson  Cordage  Works  furnish  the  trolley  roads  of  Greater 
New  York  with  Samson  "spot"  trolley  rope,  waterproofed. 

The  Sprague  multiple-unit  .system  as  furnished  by  the  Sprague 
Electric  Company  is  in  use  in  Brooklyn.  The  Brooklyn  Rapid 
Transit  Company  has  equipped  many  of  its  elevated  cars  with  this 
system. 

The  Green  fuel  economizer  is  to  be  found  in  Brooklyn  Rapid 
Transit  power  houses,  and  will  be  used  in  the  new  Manhattan 
Elevated  central  station  and  the  Kingsbridge  power  house  of  the 
Metropolitan  system.  At  the  Fifty-Second  Street  power  house  of 
the  Brooklyn  Rapid  Transit  Company  are  four  groups  of  econ- 
omizers of  1800  hp  each.  At  the  Kent  Avenue  power  house  of  the 
same  company  there  are  six  economizers  of  1800  hp  each.  In  the 
Manhattan  Elevated  Railway  power  house  now  under  construc- 
tion there  are  sixteen  units  of  2000  hp  going  in  at  the  present  time 
and  eight  more  to  be  added  later. 

Machado  &  Roller  are  e(|uipping  the  seven  sub-stations  of  the 
Manhattan  Elevated  with  Whitney  column  type  recording  volt 
and  ammeters  on  the  total  panels. 

The  Taunton  Locomotive  Manufacturing  Company  has  supplied 
five  Wainwright  expansion  joints,  30  ins.  diameter,  to  the  Metro- 
politan Street  Railway  power  house,  and  is  furnishing  a  large  order 
of  Wainwright  expansion  joints  of  various  sizes  from  16  ins.  to  48 
ins.  to  the  Manhattan  Railway  power  house.  Its  snow  plows  are 
in  use  on  the  Metropolitan  system. 

The  McRoy  Clay  Works  have  sold  7,000,000  duct  feet  of  the 
McRoy  conduit  to  the  Metropolitan  and  leased  lines  and  500,000 
duct  feet  to  the  Brooklyn  Rapid  Transit  Company. 

The  American  Vitrified  Conduit  Company  is  supplying  some 
20,000  ft.  of  multiple  duct  to  the  Rapid  Transit  Subway,  and  the 
Manhattan  Elevated  and  Metropolitan  Companies  are  also  heavy 
purchasers.  The  company  has  a  large  plant  for  the  manufacture 
of  conduit  duct  at  Perth  Amboy,  N.  J.,  near  New  York,  and  B.  S. 
Bernard,  manager  of  sales  at  the  New  York  office,  will  accompany 
any  convention  visitors  who  may  desire  to  go  there. 

The  Curtain  Supply  Company  has  its  curtain  devices  on  all  the 
surface  and  elevated  systems  in  New  York.  On  the  Brooklyn  sur- 
face cars  are  its  No.  83  fixtures,  with  pantasote  curtains,  and  for 
the  elevated  cars  there  the  Acme  closed  car  fi.xtures  with  pantasote 
curtains  are  used.  In  the  open  cars  on  the  Brooklyn  surface  lines 
the  Burrowes  and  Forsyth  fixtures  are  in  use.  The  Metropolitan 
cars  of  New  "S'urk  have  the  Acme  open -car  fixtures,  and  this  com- 
pany's curtains  ha\'e  been  specified  for  the  new  work  on  the  Man- 
hattan Elevated. 

The  Standard  LTnderground  Cable  Company  is  furnishing  the 
Manhattan  Railway  Company  all  the  cables  to  lie  used  for  trans- 
mitting power  from  its  generating  station  on  the  East  River  and 
Seventy- Fourth  Street  to  the  sub-statinns  along  its  lines  of  the 
elevated  railway.  These  are  three-conductor,  paper-insulated,  lead- 
covered  c;d)les,  to  be  operated  at  a  pressure  of  11,000  volts  alter- 
nating current.  More  than  h,-ilf  of  the  3^0,000  ft.  of  cable  involved 
in  this  order  has  been  shi|)ped.  .md  nmch  of  it  is  installed  in  the 

The  company  is  at  work  on  a  number  of  contracts,  some  of 
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company's  subways.  These  cables  are  niaiuifactured  at  the  com- 
pany's Perth  Amboy  factory. 

The  Jackson  &  Sharp  Company,  operated  by  the  American  Car  & 
Foundry  Company,  has  under  construction  a  number  of  cars  for 
the  elevated  railways,  including  an  open  type  which  has  not  hith- 
erto been  tried,  but  of  which  a  large  niuiiber  are  proposed  for  next 
summer. 

The  DeWitt  Sand  Box  Company  has  equipped  fifty  cars  for  the 
Metropolitan  Street  Railway  Company  with  its  sand  boxes,  and 
some  of  these  boxes  are  in  use  on  that  company's  sand  cars.  K 
has  also  equipped  seventy-eight  cars  for  the  Brooklyn  Rapid 
Transit  Company. 

The  Watson-Stillman  Company  has  furnished  the  surface  and 
elevated  roads  of  Greater  New  York  with  hydraulic  jacks,  punches 
and  motor  lifts,  and  they  can  be  found  in  operation  in  the  various 
shops. 

The  Falk  Company  has  done  a  large  amount  of  cast  welding 
both  in  Manhattan  and  in  Brooklyn  in  the  past  two  years.  In  New 
York  it  has  cast  welded  all  the  joints  on  the  following  lines:  Lenox 
Avenue,  Columbus  Avenue,  Lexington  Avenue,  Amsterdam  Ave- 
nue, Third  Avenue,  Twenty-Third  Street,  Forty-Second  Street, 
ii6th  Street  and  i2Sth  Street.  In  Brooklyn  the  joints  on  the  fol- 
lowing lines  have  been  cast  welded :  Sand  Street,  Hudson  Street, 
Navy  Street,  Flushing  Avenue,  Kent  Avenue,  Atlantic  Avenue, 
Flatbush  Avenue,  Hamburg  Avenue,  Marcy  A\enue  and  South 
Fifth  Street.  In  the  Bronx  on  the  Union  Railway  lines,  now  con- 
trolled by  the  Metropolitan,  the  track  on  Boston  Road,  Franklin 
Avenue,  Webster  Avenue,  Fulton  Avenue  and  Main  Street  has 
been  cast  welded.  There  are  about  50,000  Falk  cast-welded  joints 
in  Greater  New  York,  and  the  satisfaction  they  are  giving  can 
best  be  seen  by  a  ride  over  the  lines  and  actual  inspection  of  the 
track.  Particular  attention  is  called  to  the  welding  of  the  Third 
Avenue  line.  The  rail  welding  there  is  what  is  Ivnown  as  7-in. 
Johnson  Trilby,  laid  on  stringers  except  at  the  joints,  where  the  rail 
supports  itself.  All  these  joints  were  welded  without  interruption 
of  car  service  for  any  considerable  length  of  time  during  the 
twenty-four  hours  of  the  day,  and  the  company  was  compelled  to 
devise  a  method  of  welding  while  cars  were  passing  over  the  rail. 
This  was  accomplished  by  means  of  a  bridge  about  6  ft.  in  length, 
which  was  carefully  fitted  to  the  rail  and  allowed  cars  to  pass  over 
the  joint  without  deflecting  it.  It  was  in  New  York,  also,  where 
this  company  inaugurated  the  square  joints,  which  are  easier  to 
pave  to  than  the  older  forms. 

The  B.  F.  Sturtevant  Company  has  furnished  equipments  for 
heating  the  New  York  &  Queens  County  car  house  and  the  Nassau 
car  house,  and  has  four  s;4-ft.  fans  direct  conected  to  motor  for 
forced  draft  in  the  Brooklyn  Rapid  Transit  power  houses.  The 
Manhattan  (elevated)  Railway  will  have  sixteen  special  8-ft.  fans 
with  motors  for  forced  draft  in  its  power  station,  and  fourteen 
special  5-ft.  fans  with  motors  for  cooling  transformers. 

The  Allis-Chalmers  Company  furnished  the  eleven  engines  for 
the  mammoth  plant  of  the  Metropolitan  Street  Railway  Company 
at  Ninety-Sixth  Street.  Eight  of  these  engines  are  now  running, 
driving  3500-kw  generators.  These  engines  are  compound  con- 
densing, 46  ins.  and  86  i.is.  x  60  ins.  stroke.  The  Manhattan  (ele- 
vated) Railway  in  its  power  house  at  Seventy-Fourth  Street  is 
putting  in  eight  engines  of  the  combined  vertical  and  horizontal 
type,  each  driving  a  5000-kw  generator.  These  engines  have  two 
horizontal  high-pressure  cylinders,  44  ins.  x  60  ins.,  and  two  vertical 
low-pressure  cylinders,  88  ins.  x  60  ins.  The  eight  engines  re- 
cently ordered  by  the  Rapid  Transit  Subway  Construction  Com- 
pany are  similar  to  the  Manhattan  engines.  The  Brooklyn  Rapid 
Transit  Company  has  two  stations  with  this  company's  engines. 
The  Kings  County  Electric  Light  &  Power  Company's  station  in 
Brooklyn  contains  four  of  these  engines,  and  the  New  York  & 
Staten  Island  Electric  Company  has  three  Allis  engines.  As  will 
be  seen  from  the  foregoing,  this  company's  engines  occupy  a  very 
prominent  place  in  power  generation  in  Greater  New  York. 

The  Sterling  Varnish  Company  furnishes  the  Brooklyn  Rapid 
Transit  Company  with  all  the  insulating  varnish  used  for  pre- 
paring armature  and  field  coils.  It  also  furnishes  the  Metropol- 
itan Street  Railway  and  allied  lines  with  its  Sterling  extra  insu- 
lating varnish  used  on  its  armature  and  field  coils  and  Sterling  extra 
black  varnish  for  the  finishing  coat  on  armatures  after  they  have 
been  built  up. 
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The  Buda  Foundry  &  Manufacturing  Company  has  supplied  the 
Paulus  track  drills  which  are  in  extensive  use  in  Greater  New  York. 

The  Crouse-Hinds  Electric  Company  has  put  a  number  of  change- 
able headlights  on  the  cars  of  the  Brooklyn  Rapid  Transit  Com- 
pany. It  built  the  switchboard  in  the  New  Rochelle  plant  of  the 
Union  Railway,  and  is  constantly  supplying  the  Metropolitan  Stieet 
Railway  with  small  knife  switches.  The  drawbridge  switchboard 
at  129th  Street  and  Third  Avenue  is  this  company's  work. 

The  Leonhardt  emergency  tower  wagons  are  in  use  on  the 
LInion  Railway  in  the  Bronx,  and  also  on  the  Brooklyn  &  Coney 
Island  road. 

The  Partridge  Carbon  Works  supply  all  the  roads  in  Greater  New 
York  with  carbon  brushes. 

The  Universal  Safety  Tread  Company  has  supplied  its  safety 
tread  to  the  Manhattan  elevated  road,  which  is  using  it  on  the 
station  stairways.  The  Brooklyn  Rapid  Transit  Company  also  has 
a  large  number  of  car  steps  of  this  type,  and  is  steadily  increasing 
the  number. 

The  Neal  headlights  are  to  be  found  in  extensive  use  in  both 
Manhattan  and  Brooklyn. 

The  New  York  Switch  &  Crossing  Company  has  special  work  on 
all  surface  and  elevated  lines  in  Greater  New  York,  save  where 
the  conduit  system  is  used. 

The  Monarch  Manufacturing  Company  has  placed  the  Monarch 
engine-stop  system  on  the  engines  in  the  West  Farms  power  sta- 
tion of  the  Union  Railway,  in  the  plant  of  the  Kings  County  Elec- 
tric Light  &  Power  Company  at  the  foot  of  Gold  Street,  Brooklyn, 
and  in  the  North  River  Electric  Light  Company's  plant.  It  is  also 
Used  in  a  number  of  important  plants  other  than  electric. 

The  Dearborn  Drug  &  Chemical  Works  furnish  the  street  rail- 
way and  other  steam  plants  of  New  York  with  feed-water  tieat- 
ments  designed  to  suit  the  analysis  of  the  different  waters. 

International  registers  are  the  regular  equipment  of  the  cars  of 
the  Brooklyn  Heights  Railroad  Company,  about  looo  cars  being 
so  equipped. 

The  McGuire  Manufacturing  Company  made  all  the  trucks  for 
the  Brooklyn  Bridge  cars,  and  has  a  considerable  number  of  trucks 
on  the  Brooklyn  Rapid  Transit  Company  lines,  besides  some  sweep- 
ers on  the  Metropolitan  Street  Railway  and  the  New  York  & 
Queens  County  Railway,  of  Long  Island  City. 

The  J.  T.  Schaffer  Manufacturing  Company  has  installed  a 
wheel  press  in  the  Rochester  Car  Wheel  Works'  New  York  City 
shop. 

The  Dayton  Manufacturing  Company  has  furnished  the  surface 
and  ele\ated  roads  of  Greater  New  York  with  many  of  the  brass 
goods  that  pertain  to  the  trimming  of  their  cars,  as  well  as  many 
electric  and  oil  headlights. 

The  Steel  Cable  Engineering  Company  has  its  coal  and  ash  con- 
veying machinery  in  the  Kings  County  Gas  &  Illuminating  Com- 
pany's plant  in  Brooklyn,  and  £.lso  has  a  coal  and  ash  conveyor 
at  the  Brooklyn  Navy  Yard. 

Albert  &  J.  M.  Anderson  Manufacturing  Company  has  furnished 
a  large  amount  of  line  material  for  the  Brooklyn  Rapid  Transit 
Company,  and  also  for  the  Union  Railway  in  the  Bronx. 

The  Best  Manufacturing  Company  furnished  and  installed  the 
large  steam  piping  in  the  Ninety-Sixth  Street  power  house  of  the 
Metropolitan  Street  Railway.  It  furnished  the  complete  piping  for 
the  Thirty-Ninth  Street  power  house  of  the  Brooklyn  Rapid 
Transit  Company  and  the  expansion  binds  for  the  Fifty-Second 
Street  and  Kent  Avenue  stations  of  that  company.  At  present  it 
is  filling  an  order  for  Best  gate  valves  for  high  and  low  pressure 
for  the  Manhattan  Railway  power  station. 

The  G.  P.  Magann  Air  Brake  Company  has  equipped  the  Brigh- 
ton Beach  division  of  the  Brooklyn  Rapid  Transit  Company  with 
the  Magann  storage  air  system  for  air  brakes,  and  for  the  past  two 
summers  these  cars  have  operated  from  New  York  to  Brighton 
Beach,  through  the  Borough  of  Brooklyn,  where  they  are  now  in 
operation  and  can  be  inspected  by  convention  visitors. 

The  Mayer  &  Englund  Company  secured  the  adoption  of  its 
"Protected"  rail-bond  by  the  Manhattan  (elevated)  Railway,  and 
has  filled  contracts  for  nearly  100,000  rail-bonds  used  in  the  elec- 
trical equipment  of  the  Second  and  Third  Avenue  lines.  The 
Manhattan  also  uses  the  Keystone  cable  hanger  for  suspending 
underground  cables  in  manholes  and  vaults.  The  Brooklyn  Rapid 
Transit  Company  adopted  the  Protected  rail  bond  as  standard  sev- 
eral years  ago,  and  about  150,000  of  these  bonds  have  been  put  on 
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its  tn-ack.  This  company  has  also  purchased  from  time  to  time 
about  1000  International  registers. 

The  John  A.  Mead  Manufacturing  Company  furnished  the  coal- 
handling  apparatus  for  the  Ninety-Sixth  Street  power  house  of 
the  Metropolitan  Street  Railway.  This  equipment  takes  coal 
from  vessels,  and  conveys  it  to  the  coal  bunkers  above  the  boilers. 
The  tower  on  the  wharf  is  of  the  two-man  type,  with  steam 
hoisting  engines  and  the  Ravvson  automatic  bucket.  The  bucket 
discharges  into  the  tower  hopper,  from  which  the  coal  passes 
through  a  crusher  into  hopper  scales,  and  then  to  the  two  Imes 
of  the  McCaslin  overlapping  gravity  bucket  conveyors,  which 
deliver  the  coal  to  the  bunkers  over  the  boilers.  The  co.-t  of 
taking  coal  from  the  vessels,  crushing,  weighing  and  depositing 
in  the  bunkers  is  given  by  the  installing  company  as  314  cents 
per  ton.  The  machinery  is  handling  coal  every  day  at  the  rate 
of  125  tons  per  hour,  although  the  guarantee  was  but  75  tons 
for  this  installation.  A  new,  heavier  engine,  direct  connected 
to  the  hoisting  drum  is  being  put  in,  on  account  of  the  in- 
creased tonnage.  This  company's  apparatus  also  handles  all  the 
coal  at  the  Kent  Avenue  power  station  of  the  Brooklyn  Rapid 
Transit  Company  and  the  Edison  Illuminating  Sixty-Fifth  Street 
station  in  Brooklyn.  It  has  the  coal  and  ash  handling  equipment 
for  the  Manhattan  Railway  power  house  at  Seventy-Fourth  Street 
and  East  River  under  contract,  and  has  ec^uipped  the  New  York 
Steam  Company's  plant  at  Sixtieth  Street  and  East  River.  These 
various  plants  include  several  different  types  of  apparatus  for  un- 
loading vessels  and  afford  a  good  opportunity  to  study  conveying 
machinery. 

The  Ohio  Brass  Company  has  supplied  the  Union  Railway  with 
a  large  number  of  Richmond  flexible  pole  brackets,  both  single 
and  double  suspension,  as  well  as  hangers,  ears,  section  insulators, 
feeder  insulators,  etc.  The  Brooklyn  Rapid  Transit  Company,  the 
New  York  &  Queens  County  Railway  of  Long  Island  City,  the 
Staten  Island  Electric  Railroad,  the  Coney  Island  &  Brooklyn 
Railway  and  the  Staten  Island  &  Southfield  Beach  Railway  use 
quantities  of  Ohio  Brass  overhead  material.  This  company's  emer- 
gency hose  bridge,  which  permits  cars  to  run  over  tracks  across 
which  hose  is  laid,  is  used  by  the  Brooklyn  Rapid  Transit  Company, 
the  Coney  Island  &  Brooklyn  Railway  and  the  New  York  &  Queens 
County  Railway. 

The  General  Electric  Company  has  running  or  under  construction 
for  Greater  New  York  a  total  of  8380  double-motor  equipments. 
It  built  the  generators  and  switchboard  for  the  Metropolitan  power 
house  at  Ninety-Sixth  Street  and  the  apparatus  for  most  of  the  sub- 
stations. It  has  made  many  generators  for  the  Brooklyn  Rapid 
Transit  Company  power  houses.  In  fact,  its  street  railway  ap- 
paratus is  to  be  found  at  every  turn,  and  an  extended  account  of 
its  apparatus  in  use  in  Greater  New  York  would  take  a  good-sized 
volume. 

The  Westinghouse  Electric  &  Manufacturing  Company  has  un- 
der contract  the  eight  sooo-kw,  three-phase  generators  of  the  re- 
volving field  type  which  are  going  into  the  Manhattan  Railway 
power  house  at  Seventy-Fourth  Street  and  the  East  River.  For 
the  same  company  twenty-six  rotary  converters  are  being  built. 
These  generators  and  converters  are  the  largest  yet  built.  One  of 
the  5000-kw  generators  is  now  being  erected.  The  Manhattan 
Railway  will  also  use  seventy-six  transformers  of  400  kw  each.  In 
the  way  of  motors  the  Westinghouse  Company  has  furnished  to 
the  Brooklyn  Rapid  Transit  Company  1700  No.  68  and  eighty  No. 
56.  All  of  the  cars  of  the  Brooklyn  elevated  are  provided,  or  will 
be  provided,  with  Westinghouse  automatic  air  brakes  and  West- 
inghouse pneumatic  multiple-unit  control.  On  the  Third  Avenue 
division  of  the  Metropolitan  system  there  are  1500  Westinghouse 
motors.  In  the  129th  and  Sixty-Fifth  Street  sub-stations  on  the 
Metropolitan  system  are  six  Westinghouse  converters  of  1000  kw 
each.  A  large  contract  has  also  been  made  by  the  Brooklyn  Rapid 
Transit  Company  for  four  2700-kw,  three-phase  generators,  three 
2700-kw  direct-current  generators,  eleven  looo-kw  converters,  five 
Soo-kw  converters,  thirty-nine  400-kw  transformers  and  three  200- 
kw  transformers,  together  with  all  the  switching  apparatus  for 
power  house  and  sub-stations. 

William  Wharton,  Jr.,  &  Co.  furnished  the  Metropolitan  Street 
Railway  with  all  the  rails,  slot  rails  and  conductor  bars  for  the 
first  electric  lines,  consisting  of  about  30  miles  of  track.  For  the 
last  four  years  a  large  part  of  the  special  work,  comprising  over 
100  layouts,  has  been  supplied  to  this  company,  among  the  more 
prominent  of  which  may  be  mentioned  tlie  special  work  at  Eighty- 


Sixth  Street  and  Second  Avenue,  Twenty-Third  Street  and  Sixth 
Avenue,  Fifty-Ninth  Street  and  Columbus  Avenue,  Lenox  Avenue 
and  135th  Street,  Sixth  Avenue  and  Fourth  Street,  State  and 
Whitehall  Streets,  125th  Street  and  Amsterdam  Avenue,  Fifty- 
First  Street  and  Seventh  Avenue,  Ninety-Sixth  Street  and  Second 
Avenue.  Practically  all  this  work  was  of  manganese  steel,  hard 
center  construction.  For  the  Brooklyn  Rapid  Transit  Company 
200  pieces  of  special  work  have  been  furnished  by  this  company  in 
the  last  few  years,  to  say  nothing  of  the  crosso\'ers,  of  which  there 
are  in  Brooklyn  over  100  of  the  unbroken  main  line  style.  Prob- 
ably the  most  notable  locations  of  this  special  work  are  along  Ful- 
ton Street  and  at  the  foot  of  the  Brooklyn  Bridge.  The  immense 
traffic  on  Fulton  Street  has  shown  the  merits  of  manganese  steel 
points,  as  some  frogs  ha\e  had  4.000,000  cars  pass  over  them  before 
they  were  discarded.  There  are  also  a  number  of  important  steam 
and  street  railway  crossings  in  Long  Island  City,  among  which 
may  be  mentioned  the  crossing  at  Broadway  and  the  Long  Lland 
Railroad  at  Flushing. 

The  St.  Louis  Car  Company's  most  interesting  product  in  New 
York  is  the  lot  of  100  convertible  cars  built  for  the  Third  Avenue 
Railroad  two  years  ago  apd  still  running.  The  Brooklyn  Rapid 
Transit  Company  has  hundreds  of  St.  Louis  cars,  both  open  and 
closed.  The  Long  Island  City  roads  have  St.  Louis  cars  and 
trucks. 

The  Electric  Storage  Battery  Company,  of  Philadelphia,  has  a 
l.'irge  numljcr  of  its  chloride  accumulators  in  huth  Manhattan  and 
Brooklyn.  These  batteries  are,  with  but  one  exception,  installed 
in  the  power  stations  of  the  Metropolitan  and  Brooklyn  Rapid 
Transit  Companies,  and  serve  to  carry  the  peak  of  the  load  0:1  the 
\'arious  lines.  The  single  exception  mentioned  is  in  the  case  of  the 
Thirty-Fourth  Street  Crosstown  line,  where  fifty  storage-battery 
cars  have  been  equipped  with  the  chhiride  accunudators.  Each 
car  contains  seventy-two  cells,  and  the  batteries  are  of  300-amp.- 
hour  capacity.  The  general  type  of  cell  used  by  the  Metropolitan 
Street  Railway  in  its  various  power  stations  are  known  as  G-53, 
and  have  a  capacity  of  2080  amps,  for  one  hour.  They  are  distrib- 
uted as  follows  :  In  the  Front  and  Stone  Streets  sub-station  there 
are  278  cells  ;  in  the  Twenty-Third  Street  and  North  River  sub-sta- 
tion there  are  540  cells ;  in  the  Ninety-Si.xth  Street  and  East  River 
station  there  are  278  cells  ;  at  Fiftieth  Street  and  Sixth  Avenue 
there  are  556  cells  ;  at  I2gth  Street  and  Amsterdam  Avenue  there  are 
276  cells,  and  at  146th  Street  and  Lenox  Avenue  there  are  276  cells. 
In  Brooklyn  there  is  a  battery  of  248  cells  of  type  G-51.  These  cells 
are  of  a  capacity  of  2000  amps,  for  one  hour ;  at  East  New  York 
there  are  at  present  two  batteries,  one  a  stationary  battery  and 
the  other  of  a  portable  type,  placed  on  old  elevated  railroad  cars. 
Each  of  these  batteries  consists  of  248  type  G-27  cells,  having  a 
capacity  of  1040  amps,  for  one  hour.  These  two  batteries  are  con- 
nected together,  and  therefore  correspond  approximately  to  a 
single  battery  of  248  cells  of  type  G-53,  the  figures  in  the  rating  of 
the  cells  being  indicative  of  the  number  of  plates  therein  contained. 

The  Weber  Railway  Joint  Manufacturing  Company  states  that 
its  joints  are  practically  the  standard  on  the  Brooklyn  Rapid  Tran- 
sit Company's  lines,  ])iith  surface  and  elevated.  A  piece  of  track 
near  New  York  in  which  the  company  takes  special  pride  is  the 
8o-lb.  T-rail  on  the  New  Jersey  &  Hudson  River  Railway  &  Ferry 
Company,  Edgewater,  N.  J.,  on  which  3000  Weber  joints  have  been 
placed.  The  other  New  Jersey  roads  near  New  York  use  large 
c(uantities  of  the  Weber  joint.  It  is  the  joint  adopted  for  the  Ford- 
ham  extension  of  the  Manhattan  elevated. 

The  Columbia  Machine  Works,  Brooklyn,  manufacture  the  il- 
luminated car  route  signs  of  the  type  used  on  all  the  electric  cars 
of  the  Metropolitan  Street  Railway.  There  are  about  1600  of  these 
cars  so  equipped  on  the  street  every  evening  during  rush  hours. 
The  sign  is  illustrated  in  the  article  by  Mr.  Millen,  general  master 
mechanic  of  the  Metropolitan  Street  Railway,  elsewhere  in  this 
issue. 

The  American  Steel  &  Wire  Company  has  estimated  that  the 
number  of  Crown  bonds  sold  and  now  in  use  in  New  York  City 
and  its  immediate  suburbs  would  furnish  a  perfect  electrical  equip- 
ment for  both  rails  of  a  road  long  enough  to  reach  from  Canada 
to  the  Gulf  of  Mexico,  while  the  tr<al  ,inn\ial  sales  of  the  Crown 
bond  would  similarly  equip  a  road  extending  from  the  Atlantic  to 
the  Pacific  Ocean.  They  are  in  use  on  the  Brooklyn  Rapid  Transit 
Imes  and  for  l)onding  the  conductor  rails  on  the  Metropolitan 
Street  Railway. 

The  St.  Louis  Register  Company  expects  to  have  its  self-record- 
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ing  registers  in  operation  on  the  Brooklyn  Heights  Hne  of  the 
Brooklyn  Rapid  Transit  Company  by  the  time  the  convention  opens, 
so  that  the  working  of  this  very  interesting  register,  for  which 
Giles  S.  Allison  is  New  York  agent,  can  lie  seen. 

Babcock  &  Wilcox  Company  Ijoilcrs  have  been  used  very  ex- 
tensively in  Greater  New  York,  but  the  newest,  largest  and  most 
typical  installations  will  be  found  in  the  power  stations  in  Manhat- 
tan Borough  which  are  fully  described  in  the  article  in  this  issue 
by  Mr.  Kent. 

The  Corning  Brake-Shoe  Company,  of  Corning,  N.  Y.,  is  doing 
a  large  business  in  the  metropolitan  district  by  supplying  brake- 
shoes  to  the  cars  of  the  various  systems  therein.  Francis  Granger, 
Eastern  sales  agent,  states  that  the  Corning  brake-shoe  is  used 
as  standard  on  the  surface,  elevated  and  bridge  lines  of  the  Brook- 
lyn Rapid  Transit  Company,  and  the  continual  repetition  of  large 
orders  speaks  very  highly  for  the  efficiency  of  the  product.  The 
Coney  Island  &  Brooklyn  Railroad  Company  is  also  tising  the 
Corning  brake-shoe  as  standard  on  its  entire  equipment,  this  road 
using  on  the  maximum-traction  truck  an  inside-hung  brake  for 
which  the  Coming  company  supplies  a  special  type  of  shoe,  m.ade 
interchangeable.  The  Corning  brake-shoes  are  also  used  exten- 
sively on  the  cars  of  the  New  York  &  Queens  County  Railroad 
Company,  of  Long  Island  City,  and  the  Union  Railway,  and 
the  Metropolitan  Street  Railway,  of  Manhattan,  while  the  Man- 
hattan elevated  has  for  some  years  used  the  Corning  shoe  well 
nigh  exclusively. 

The  Laconia  Car  Company  has  built  for  the  Brooklyn  Rapid 
Transit  Company  loo  thirteen-bench  open  cars  and  seventy-five  25- 
ft.  closed  cars  for  the  surface  lines. 

The  Peckham  Manufacturing  Company  reports  an  immense  num- 
ber of  trucks  in  use  in  Greater  New  York,  In  the  Borough  of 
Manhattan  about  1200  Peckham  single  trucks  are  in  use  on  the 
Metropolitan  and  Union  systems.  In  Brooklyn  on  the  lines  of 
the  Brooklyn  Rapid  Transit  Company  and  the  Coney  Isla;id  & 
Brooklyn  Railroad  there  are  about  1500  single  trucks.  In  Long 
Island  City  there  are  about  200  single  trucks  on  the  New  York 
&  Queens  County  Railway,  On  Staten  Island  the  Staten  Island 
Electric  Railroad  has  fifty  single  trucks.  In  addition  to  the  fore- 
going single  trucks  there  are  in  use  on  the  lines  mentioned  some 
800  of  Peckham's  short-wheel-base  and  maximum-traction  trucks. 

The  Ramapo  Foundry  Company,  which  manufactures  the  "Dia- 
mond S"  street-car  brake-shoe  in  the  Eastern  territory,  supplies 
shoes  to  the  Brooklyn  Rapid  Transit  and  Metropolitan  Street  Rail- 
way systems.  The  shoe  is  popular  because  of  its  wearing  qualities, 
coupled  with  the  high  coefficient  of  friction. 

The  Exeter  Machine  Works  are  supplying  the  complete  coal  and 
ash  handling  outfit  for  the  New  York  Gas,  Electric  Light,  Heat  & 
Power  Company's  station  at  Thirty-Ninth  Street  and  East  River. 
This  system  unloads  coal  from  barges  and  deposits  it  in  the  storage 
bins.  The  installation  is  now  well  enough  along  so  that  a  good 
idea  can  be  had  of  the  construction. 

The  Silver  Lake  Company,  through  its  New  York  agents,  sup- 
plies waterproof  trolley  and  bell  cords  to  the  Lhiion  Railway  and 
the  Manhattan  elevated. 

The  Christensen  Engineering  Company  has  placed  over  100  air- 
brake equipments  on  the  elevated  cars  of  the  Brooklyn  Rapid 
Transit  Company,  and  also  a  few  surface  car  equipments. 

The  R,  Bliss  Manufacturing  Company,  of  Pawtucket,  R.  I.,  owner 
and  manufacturer  of  the  Wood  patent  safety  car  gate,  has  secured 
the  adoption  of  this  gate  as  standard  by  the  Brooklyn  Rapid  Transit 
Company  and  the  Coney  Island  &  Brooklyn  Railroad  Company. 
The  Brooklyn  Rapid  Transit  Company  has  the  platform  gate,  with 
a  single  fold  on  the  right-hand  side  of  the  car,  two  gates  to  a  car ; 
while  the  Coney  Island  &  Brooklyn  is  using  and  installing  as  rap- 
idly as  possible  the  double  folding  gate,  which  is  rendered  neces- 
sary by  the  extremely  wide  platforms.  The  exigencies  of  the 
Brooklyn  service  when  encountering  the  congestion  on  the  bridge 
requires  a  platform  gate  that  is  of  the  most  perfect  mechanical 
construction.  The  strength  of  the  Wood  gate  renders  it  peculiarly 
adapted  to  service  on  lines  operating  under  conditions  which  ne- 
cessitate crowded  platforms,  and  the  two  railways  of  Brooklyn 
have  thoroughly  appreciated  this  fact  in  adopting  the  Wood  gate  as 
their  standard.  The  platform  gate  is  also  used  extensively  on  the 
Third  Avenue  and  the  Union  Railway  divisions  of  the  Metropol- 
itan Street  Railway  system  operating  in  Manhattan,    Francis  Gran- 


ger, New  York  representative,  announces  that  ihc  R.  Bli^^,  .Manu- 
facturing Company  is  now  getting  out  a  folding  gate  to  be  operated 
by  hand  leverage,  which  will  be  peculiarly  adaptable  10  elevated 
service  of  both  New  York  and  Brooklyn,  and  which,  with  other 
gates,  will  be  on  exhibition  at  the  con\-entiun. 

The  Consolidated  Car  Heating  Company,  Albany,  N,  Y,,  has  its 
well-known  heaters  on  3500  cars  in  Greater  New  Yor]<  and  vicinity, 
and  has  orders  on  its  books  from  the  same  territory  for  equipping 
1300  additional  cars  in  the  near  future,  making  a  total  of  4800  cars. 
Among  the  orders  is  one  for  21,600  electric  heaters,  by  far  the  larg- 
est contract  for  this  class  of  apparatus  ever  awarded,  from  the  Man- 
hattan (elevated)  Railway  Company,  to  be  used  on  its  elevated  line 
after  the  installation  for  electric  operation  has  been  completed. 
These  heaters  were  described  and  illustrated  in  the  Street  Rail- 
W'AY  Journal  a  few  weeks  ago,  and  will  contain  13,500  miles  of 
wire  in  the  heating  coils.  The  order  was  obtained  through  the  com- 
pany's New  York  agent,  Cornell  S.  Hawley.  In  addition  to  the 
above,  the  company  is  now  filling  an  order  for  360  metal  cases  to 
replace  the  wooden  ones  on  the  heaters  furnished  by  it  to  the  Union 
Railway,  of  New  York  City,  in  April  and  May,  1893.  This  is  the 
first  type  of  heater  case  put  out  by  the  company,  and  after  eight 
years  of  service  the  heaters  are  in  such  good  condition  that  it  has 
lieen  decided  to  replace  the  wooden  cases,  making  no  other  change 
in  the  heaters.  A  similar  change  was  last  year  made  in  500  heaters 
furnished  the  Albany  Railway  in  1892  and  1893. 

The  Ham  Sand  Box  Company,  of  Troy,  N.  Y.,  has  appro.ximately 
1000  of  its  well-known  track-sanding  devices  in  operation  on  the 
surface  cars  of  the  Brooklyn  Rapid  Transit  Company,  and  has 
equipped  as  an  entirety  the  cars  of  the  Coney  Island  &  Brooklyn 
Railroad  Company,  both  of  these  roads  having  adopted  the  Ham 
sand  box  as  standard.  The  No.  4  type  sand  boxes  are  used  on  the 
closed  cars  of  the  Coney  Island  &  Brooklyn  Railway,  while  the 
No.  5  type,  or  under-the-platform  box,  is  used  on  the  open  cars  of 
the  same  line.  There  are  a  number  of  dififerent  railways  also  oper- 
ating in  Greater  New  York  on  which  tests  of  the  Ham  sand  boxes 
are  now  being  made  with  very  gratifying  results,  while  there  are 
other  and  smaller  roads  that  have  adopted  the  sand  bo.x  after  a 
vary  rigid  test,  and  are  now  using  it  as  standard.  Francis  Granger 
represents  the  company  in  New  York. 

J.  R.  M'Cardell  &  Co,  have  furnished  their  Trenton  trolley 
wagons  to  the  Brooklyn  Rapid  Transit  Company,  the  Union  Rail- 
way in  the  Bronx  and  the  New  York  &  Queens  County  Railway, 
in  Long  Island  City,  •  » 

The  New  York  Car  Wheel  Works  have  supplied  the  Metropolitan 
Street  Railway  with  an  average  of  500  wheels  a  month  for  the  past 
four  years.  The  Brooklyn  Rapid  Transit  lines  have  been  supplied 
with  19,750  wheels  in  the  past  four  years.  From  this  it  will  be 
seen  that  the  greater  part  of  the  car  wheels  running  in  Greater 
New  York  were  supplied  by  these  works.  All  the  wheels  furnished 
to  each  of  the  companies  mentioned  are  machined  on  the  tread  by 
being  rotated  between  emery  wheels  to  remove  irregularities. 

The  Crocker-Wheeler  Company,  of  Ampere,  N.  J.,  is  another 
company  which  has  a  considerable  amount  of  its  apparatus  in  use 
in  the  railway  power  stations  of  Manhattan  Borough.  The  mo- 
tors of  this  company  are  employed  principally  to  operate  auxiliary 
apparatus,  such  as  pumps,  air  compressors,  coal  conveyors,  etc., 
and  can  be  seen  in  operation  in  the  Ninety-Sixth  Street  station  of 
the  Metropolitan  Street  Railway  Company.  Crocker-Wheeler 
motors  were  also  used  to  a  considerable  extent  by  many  of  the 
contractors  in  their  work  of  construction. 

'1  he  J.  G,  Brill  Company,  of  Philadelphia,  has  a  very  large  num^ 
ber  of  its  cars  and  trucks  in  use  in  Greater  New  York,  In  this 
district  there  are  over  4600  of  the  well-known  maximum  traction 
trucks  made  by  this  company  in  use  on  all  of  the  surface  lines. 
On  the  Brooklyn  elevated  railroads  there  are  operated  a  large 
number  of  the  company's  special  trucks  for  this  service,  and  orders 
are  constantly  being  received  for  more.  The  cars  of  the  Metro- 
politan system  of  Manhattan  have  been  built  in  a  large  measure 
by  the  Brill  Company.  This  is  especially  true  of  the  long  bo.x 
cars,  long  open  cars  and  combination  cars,  a  large  percentage  of 
the  total  number  of  these  types,  which  aggregate  nearly  1400  in 
all,  having  been  supplied.  Some  of  the  finest  examples  of  parlor 
cars  in  the  world  are  in  operation  on  the  Brooklyn  Rapid  Transit 
Company's  lines,  these  cars  being  also  made  by  the  J.  G.  Brill 
Company. 

The  Electric  Tripartite  Steel  Pole  Company,  of  New  York,  has 
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installed  a  number  of  its  poles  on  the  lines  of  the  Union  Railway 
of  the  Bronx  system. 

The  Compressed  Air  Company,  of  New  York,  has,  as  stated 
elsewhere  in  this  issue,  one  of  its-  compressed  air  locomotives  in 
use  on  the  elevated  lines  of  the  Brooklyn  Rapid  Transit  Com- 
pany. This  locomotive  has  only  recently  been  delivered,  so  th  it  the 
actual  results  of  its  operation  are  as  yet  only  a  matter  of  conjec- 
ture ;  but  it  is  believed  that  it  will  show  considerable  economy 
over  steam. 

The  Consolidated  Car  Fender  Company,  of  New  York,  has  a 
large  number  of  its  fenders  in  use  in  New  York  City ;  in  fact, 
every  electric  car  of  the  Metropolitan  Street  Railway  Company  is 
equipped  with  this  fender  except  the  few  cars  operating  on  Broad- 
way. The  Broadway  cars,  which  are  in  large  part  those  which 
were  used  with  cable,  still  employ  only  a  wheel  guard.  There  are 
very  few  other  devices  which  have  been  given  such  an  emphatic 
indorsement  by  the  officials  of  the  Metropolitan  Street  Railway  as 
the  Consolidated  car  fenders,  and  their  record  as  a  life  saver  has 
been  most  successful. 

The  Gold  Street  Car  Heating  Company,  of  New  York,  has  not 
only  equipped  all  of  the  cars  of  the  Manhattan  Elevated  Railway 
Company  with  its  steam  heater,  but  also  a  large  number  of  the 
surface  cars  of  the  Metropolitan  Street  Railway  Company's  cars 
with  its  electric  heater. 

-A  considerable  part  of  the  track  work  installed  in  New  York 
City  was  furnished  by  the  Lorain  Steel  Company.  It  was  this 
company  which  originated  the  well-known  Trilby  rail,  and  it  was 
the  Metropolitan  Street  Railway  Company  which  first  adopted 
this  rail.  This  rail  in  a  somewhat  modified  form  is  now  the  stand- 
ard construction  in  Manhattan  Borough. 

The  Safety  Car  Heating  &  Lighting  Company  has  equipped  with 
its  Pintsch  gas  system  all  the  cars  of  the  Manhattan  Elevated 
Railway  Company. 

The  John  Stephenson  Company  has  been  identified  peculiarly 
with  the  New  York  City  street  railways.  The  first  street  car  oper- 
ated in  New  York,  and  in  fact  in  the  world,  was,  as  is  well  known, 
one  of  the  Stephenson  cars,  and  since  that  time  Stephenson  cars 
have  upheld  their  reputation  for  service  on  the  city  railways  of 
New  York.  A  large  part  of  the  rolling  stock  of  the  Metropolitan 
Street  Railway  Company  was  made  in  the  Stephenson  shops,  and 
practically  the  last  order  given  in  Greater  New  York — that  is,  an 
order  for  the  new  combination  car  of  the  Brooklyn  Rapid  Transit 
Company,  awarded  a  week  or  two  ago — was  divided  between  the 
Stephenson  and  one  other  company. 

Wendell  &  MacDuffie,  as  agents  in  New  York  for  the  Falk 
Manufacturing  Company,  the  Taunton  Locomotive  Manufacturing 
Company  and  other  prominent  concerns,  have  secured  a  large 
number  of  orders  for  their  specialties  for  all  the  roads  in  Greater 
New  York. 

The  Sterling-Meeker  Company,  of  New  York,  has  supplied  prac- 
tically all  the  cars  of  the  Metropolitan  Street  Railway  Company 
with  the  well-known  Sterling  brake,  and  has  also  supplied  the 
Broadway  cars  with  the  Sterling  fender.  The  Sterling  sand  box 
and  the  company's  register  is  also  used  to  a  very  large  extent  on 
the  roads  in  the  greater  city. 

The  New  Haven  Car  Register  Company  some  time  ago  made  a 
special  register  for  the  Third  Avenue  Railway,  of  New  York,  ac- 
cording to  specifications  of  the  managers  of  that  road.  This  regis- 
ter has  proved  very  successful,  and  is  in  use  not  only  on  that  line, 
but  on  other  roads  as  well.  The  company  also  has  machines  on 
the  Coney  Island  &  Brooklyn  Railway,  the  Staten  Island  Midland 
Railway,  the  New  Jersey,  Hoboken  &  Pater.son  Railway  and 
others. 

 ♦♦*  

The  Subject  of  Car  Fenders 


One  of  the  most  serious  prulilcnis  enci luii (ered  by  tile  street 
railway  manager  in  llie  i Jiicralii m  (if  his  roail  is  tlic  pre\eTUi':)n  of 
accidents  to  pedestrians.  The  conditions  df  city  traffic  render  it 
almost  impossible  for  tl.e  inotornMn  to  ha\e  sufficient  alertness  to 
avoid  serious  collisions  with  the  iuiiiut"iis  inicks  and  other 
vehicles  which  continually  cm  across  ins  path,    'fhe  irresp(jnsil)le 


parties  who  attempt  to  dart  ahead  of  the  car  and  those  who  appear 
suddenly  from  behind  a  car  going  in  the  opposite  directi<jn  are, 
therefore,  sure  to  be  injured  if  mechanical  means  are  not  provided 
for  their  safety.  No  brake  is  possible  tliat  will  stop  a  car  in  suffi- 
cient time  to  save  such  persons  from  being  struck,  and  the  only 
alternative  which  a  railway  company  has  is  to  employ  some  fender 
that  will  efTectively  protect  them  from  accident. 

The  Metropolitan  system  of  New  York  probably  has  as  many 
serious  obstacles  to  a  high-speed  service  as  any  other  road.  .'Vfter 
its  lines  lea\e  the  congested  business  districts  below  Twenty- 
'J'hird  Street,  the  cars  are  operated  at  a  very  high  rate  of  speed 
through  streets  that  are  continually  being  crossed  and  recrossed 
by  pedestrians,  and  the  motorman  would  be  entirely  powerless 
should  a  person  suddenly  appear  in  front  of  his  car  to  prevent  a 
serious  accident  if  the  front  of  the  car  was  not  provided  with  an 
effective  life-saving  device.  The  Metropolitan  Street  Railway 
Company,  fully  realizing  the  position  in  which  it  was  jilaced, 
adopted  as  a  standard  on  all  parts  of  the  road  where  traffic  con- 
ditions permitted  a  fender  that  has  given  most  perfect  satisfaction 
and  has  resulted  in  a  considerable  reduction  in  the  company's  ac- 
cident account.  The  fender  which  fulfils  these  requirements  is 
the  well-known  Providence  fender,  made  by  the  Consolidated  Car 
Fender  Company,  of  New  York.  The  ntnnber  of  persons  that 
are  continually  being  saved  from  death  or  serious  injury  on  the 
streets  of  New  York  daily  by  being  picked  up  by  the  fenders  of 
the  street  railway  is  very  large,  but,  of  course,  the  only  record  of 
such  cases  is  to  be  found  in  the  archives  of  the  company.  Every- 
one, however,  at  all  familiar  with  the  city  can  probably  recall 
several  instances  from  his  own  personal  knowledge  where  a  grown 
lierson  or  child  has  been  most  miraculously  saved  by  this  de\'ice. 
Although  the  Metropolitan  system  is  undoubtedly  one  of  the  best- 
managed  roads  of  the  country,  and  is  able  to  keep  its  "accident 
to  passengers  account"  down  to  a  very  small  percentage  of  the 
gross  earnings,  the  great  difference  in  the  total  accident  claims 
shown  by  the  Metropolitan  report  and  that  of  other  roads  oper- 
ating under  similar  conditi(.)ns,  Init  without  efficient  protective 
devices,  is  undoubtedly  due  to  the  adoption  of  a  first-class  fender. 

A  further  advantage  of  the  Pro\'idence  car  fender  is  the  ease 
and  rapidity  with  wdnch  it  can  be  placed  out  of  the  way  against 
tile  end  of  the  dasher,  which  is  an  important  feature  in  the  New 
York  service.  It  is  impossible  for  the  cars  of  the  Metropolitan 
Railway  to  remain  more  than  a  few  seconds  at  their  termini,  and 
any  device  which  required  more  than  this  interval  of  time  to  adjust 
would  be  impracticable.  The  eft'ective  manner  in  which  the  change 
is  made  at  such  busy  localities  as  the  Brookhm  Bridge  in  Park 
Row  shows  that  the  Providence  fender  is  particularly  ajiplicable 
to  this  class  of  service. 

The  North  Jersey  Street  Railway  Company,  which  operates  a 
number  of  its  lines  through  more  or  less  C)pen  country,  and  in- 
cludes in  its  system  a  large  amount  of  interurban  work,  has  also 
adopted  the  Providence  fender  with  marked  advantage.  Some 
fenders  which  may  pro\e  satisfactory  in  busy  streets  where  high 
speeds  can  not  be  attained,  and  where  the  motorman  has  at  all 
times  complete  control  of  his  car,  may  prove  entirely  ineffectual 
in  high-speed  interurban  work,  but  the  results  attained  by  the 
Providence  fenders  of  the  North  Jersey  Street  Railway  Com- 
pany's system  have  shown  that  this  type  is  peculiarly  adapted  to 
both  classes  of  service.  The  accidents  to  pedestrians  in  the  open 
country  are,  of  course,  less  frequent  than  in  the  crowded  streets 
of  a  city,  but  in  general  wdien  they  do  occur,  they  are  of  a  more 
fatal  nature.  The  installation,  therefore,  on  interurban  cars  of 
more  practical  safety  devices  of  this  nature  is  of  great  iinportance, 
and  a  fender  wdiich  has  also  proved  its  merits  in  the  most  con- 
gested city  districts  combines  in  itself  all  the  requirements  asked 
lor  l)y  the  most  e-xacting  management. 

The  two  roads  abo\e  are  taken  as  typical  examples,  liut  the 
Consolidated  Car  Fender  Company's  apparatus  is  now  in  general 
use  throughout  this  country  and  abroad,  so  that  its  operation  can 
lie  oliser\eil  in  every  part  of  the  world.  Nearly  every  road,  of  all 
types  and  sizes,  have  either  .-idoptcd  the  Pnnidence  fender  ;is 
standard,  or  are  negotiating  witli  tlie  comiiany  with  such  ]ila-is  in 
view.  Notwithstanding,  however,  the  ininietist'  slii|iments  which 
are  continually  being  made,  tlie  cajL-icity  of  the  company's  shops 
enables  it  to  kee]i  a  large  slocl<  on  hand  ready  for  boxing,  and 
order.',  can  therefore  be  filled  with  the  greatest  despatch. 
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New  Publications 


Trips  by  Trolley  Around  Hartford.  Published  by  White  &  War- 
ner, Hartford,  Conn.  1901.  88  pages.  Illustrated.  Price,  10 
cents. 

Notwithstanding  its  title,  this  little  book  is  of  considerable  inter- 
est outside  of  the  neighborhood  of  Hartford.  Nearly  half  of  its 
pages  are  devoted  to  trips  from  Hartford  to  New  York,  and  from 
Hartford  to  Boston,  with  descriptions  of  the  towns  passed  through, 
so  that  it  is  practically  a  trolley  guide  between  New  York  and 
Boston.  The  pages  are  illustrated  in  a  handsome  manner,  and 
the  letter  press  is  clearly  and  concisely  written.  Such  pamphlets 
are  of  great  benefit,  both  to  the  traveler  and  railway  companies, 
and  their  appearance  from  time  to  time  in  new  localities  is  suf- 
ficient indication  that  their  usefulness  is  appreciated. 

Twentieth  Century  Trolley  Trips :  Boston.  By  Katherine  M.  Ab- 
bott.   1901.    128  pages.    Illustrated.    Price,  10  cents.  Pub- 

^  lished  by  Charles  B.  Webster  &  Co.,  Boston. 

Any  description  of  the  country  traversed  Ijy  a  trolley  road  from 
the  pen  of  Miss  Abbott  is  sure  to  be  entertaining,  and  her  last 
book  is  no  exception.  Her  facility  of  expression,  her  familiarity 
with  history,  both  legendary  and  authentic,  and  her  ability  in  suf- 
fusing her  work  with  apt  quotations  makes  this  little  pamphlet 
most  fascinating  reading.  The  district  dealt  with  is  the  vicinity 
of  Boston,  including  the  "blue  hills  of  Milton  and  Plymouth," 
Lexington,  Concord,  Medford,  Gloucester,  Hampton  Beach,  etc.— 
all  rich  in  natural  beauties  and  romantic  pasts.  One  should  read 
the  "Trolley  Trips,"  however,  before  setting  out  on  an  excursion, 
as  it  is  to  be  feared  the  interest  of  the  pages  will  keep  the  atten- 
tion away  from  the  "sights"  if  an  attempt  be  made  to  enjoy  both 
simultaneously. 

The  Construction  of  a  Gasoline  Motor  Vehicle.  By  C.  C.  Bram- 
well.  1901.  149  pages.  Illustrated.  Price,  $2.00.  Published 
by  Emil  Grossman  &  Brother,  New  York. 
The  subject  of  the  automobile  is  a  most  interesting  one,  and 
many  amateur  mechanics  have  desired  to  construct  a  machine 
for  themselves.  This  book  not  only  gives  complete  instructions 
for  building  a  practical  gasoline  motor  vehicle,  but  thoroughly 
discusses  the  principles  which  underlie  the  operation  of  this  type 
of  apparatus,  placing  at  the  disposal  of  the  reader  a  large  amount 
of  information  gathered  from  many  years'  experience  in  this  coun- 
try and  abroad.  The  volume  is  a  collection  of  several  articles  by 
the  author  which  appeared  in  the  Motor  Vehicle  Review,  and  which 
have  been  carefully  edited  and  brought  together  by  E.  W.  Graef. 
It  is  illustrated  by  many  diagrams  and  working  drawings,  and 
the  general  information  included  will  undoubtedly  prove  of  value 
to  the  manufacturer  and  buyer,  as  well  as  to  the  amateur  builder. 

 ♦♦^  

PERSONAL  MENTION 

MR.  GRANT  S.  WHITSLAR  has  been  appointed  general 
passenger  and  freight  agent  of  the  Youngstown-Sharon  Electric 
Railroad,  of  Youngstown,  Ohio. 

MR.  G.  MARTIN  BRILL,  president  of  the  J.  G.  Brill  Company, 
•of  Philadelphia,  sailed  last  week  on  the  American  liner  "St.  Louis." 
Mr.  Brill  goes  abroad  on  business  in  connection  with  the  pro- 
jected establishment  of  a  Brill  plant  in  England,  and  according  to 
present  arrangements  will  be  absent  about  two  months. 

MR.  A.  E.  WORSWICK,  the  resident  manager  of  the  Mexican 
Tramways  Company,  City  of  Mexico,  who  has  been  taking  a  trip 
in  Europe,  has  returned  to  America  and  is  staying  at  the  Holland 
House,  New  York.  Mr.  Worswick  is  making  some  important 
•extensions  to  his  road,  and  is  placing  contracts  for  the  new  equip- 
ment necessary. 

MR.  I.  K.  SIEBER,  managing  director  of  the  Niirnberg-Fi.irther 
.Strassenbahn  Gesellschaft,  and  one  of  the  most  prominent  mem- 
"bers  of  the  Verein  Deutscher  Kleinbahn  und  Strassenbahn  Ver- 
waltungen,  has  come  to  this  country  on  a  tour  of  inspection  of 
the  principal  electric  railway  systems.  Mr.  Sieber  arrived  in  New 
York  Sept.  26,  and  is  planning  to  visit  Philadelphia,  Washington, 
Pittsburgh,  Chicago,  Cleveland,  Buffalo,  Niagara  Falls,  Schenec- 
tady, Boston  and  other  cities  before  his  return  home.  He  also 
expects  to  attend  the  convention  in  New  York. 


AMONG  THE  MANUFACTURERS 


THE  WHITNEY  CAR  WHEEL  COMPANY,  of  Philadelphia,  reports 
that  it  has  decided  upon  plans  for  its  factory,  and  that  it  is  now  in  the  hands 
of  a  contractor,  and  work  will  be  commenced  on  its  place  in  Camden  by  the 
15th  of  October. 

THE  NILES  CAR  &  MANUFACTURING  COMPANY,  of  Niles,  Ohio, 
will  be  represented  at  the  National  Street  Railway  Convention  by  W.  C. 
Allison,  general  manager,  and  G.  E.  Pratt,  assistant  general  manager  and 
contracting  agent. 

ARTHUR  KOPPEL,  New  York,  manufacturer  ot  narrow-gage  railway 
material  and  apparatus,  has  issued  a  neat  catalogue,  in  which  he  sets  forth 
the  advantages  of  contracting  for  complete  outfits  from  one  firm  familiar  with 
the  entire  equipment. 

THE  CROCKER-WHEELER  COMPANY  announces  that  after  Oct.  1 
its  New  York  office  was  put  under  the  management  of  Francis  B.  DeGress. 
Mail  for  this  office  should  be  addressed  to  the  Crocker-Wheeler  Company, 
New  York  branch,  39  Cortlandt  Street. 

PAN-AMERICAN  WIRE  ROPE  AND  PAN-AMERICAN  INSULATED 
WIRE  are  the  titles  of  two  handsome  booklets  the  Hazard  Manufacturing 
Company,  of  Wilkesbarre,  Pa.,  got  up  especially  for  Pan-American  distri- 
bution, but  those  who  do  not  visit  Bufifalo  will  receive  copies  by  making  their 
wants  known. 

THE  LEHIGH  CAR  WHEEL  &  AXLE  COMPANY,  of  Catasauqua,  Pa., 
will  exhibit  at  the  convention  some  of  its  standard  spoke  and  single-plate 
wheels  for  street  railway  service,  and  also  some  sections  of  broken  wheels, 
showing  the  chill  and  chill  blocks.  Francis  Granger,  New  York  representative, 
will  be  in  charge  of  this  exhibit. 

HANNA  &  GRAY,  1626  Marquette  Building,  Chicago,  announce  the  with- 
drawal on  Oct.  1  of  W.  H.  Gray.  His  interest  is  assumed  by  Mr.  Hanna, 
who  will  move  his  office  to  Cleveland,  Ohio,  and  continue  the  business  in 
the  same  manner  and  in  the  same  territory  as  heretofore.  Mr.  Hanna's 
Cleveland  office  will  be  at  312  Electric  Building. 

THE  HIPWOOD-BARRETT  CAR  &  FENDER  COMPANY,  of  New 
York  and  Laconia,  N.  H.,  will  show  a  full-sized  fender  attached  to  a  car.  A 
novel  feature  of  the  exhibit  which  will  be  under  the  direction  of  Francis 
Granger,  New  York  representative,  will  be  mutoscope  pictures  of  tests  of  fend- 
ers in  actual  operation,  which  will  no  doubt  appeal  to  visitors. 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY,  Chelsea,  Mass.,  is 
calling  attention  to  the  adaptability  of  circular  loom  to  uses  of  street  rail- 
ways, especially  in  the  wiring  of  cars  for  the  protection  of  controller  cables, 
lead  wires  from  the  trolley  and  wires  passing  through  the  floors  or  near  iron- 
work, and  also  in  car-house  and  repair-shop  wiring. 

BRILL  TRUCKS  FOR  ENGLAND.— The  J.  G.  Brill  Company,  of  Phila- 
delphia, continues  to  receive  a  number  of  contracts  calling  for  trucks  to  be 
utilized  by  various  British  electric  traction  systems.  Fifteen  No.  22  trucks 
are  just  going  forward  to  Farnworth,  while  several  Eureka  maximum 
trucks  will  shortly  be  shipped  to  Hadley,  in  the  North  of  England. 

"DEMONSTRATED  FACTS  ABOUT  RUBEROID  ROOFING".— This 
is  the  title  of  a  small  folder  just  issued  by  the  Standard  Paint  Company,  of 
New  York,  in  which  the  various  claims  made  for  Ruberoid  Roofing  are  set 
forth  impressively.  A  portion  of  the  catalogue  is  devoted  to  the  reproduction 
of  a  few  of  the  letters  from  users  of  Ruberoid,  testifying  to  its  merits. 

CORNELL  S.  HAWLEY,  the  New  York  agent  of  the  Consolidated  Car 
Heating  Company,  reports  that  never  before  has  there  been  such  a  large  de- 
mand for  the  well-known  electric  heaters  made  by  his  company.  Since  June 
15  of  the  present  year  he  has  made  the  unprecedented  record  of  closing 
orders  for  over  ISOO  car  equipments  in  the  Eastern  territory  which  he  covers. 

GILES  S.  ALLISON,  New  York  agent  for  St.  Louis  registers.  Tripartite 
steel  poles,  Valentine  varnishes,  and  the  sales  agent  of  the  Brooklyn  Heights 
Railroad,  will  receive  visitors  at  his  limited  space  at  the  Madison  Square 
convention  hall,  but  his  main  exhibit  will  be  in  Parlor  G,  Murray  Hill 
Hotel,  where  he  will  be  able  to  show  some  very  interesting  developments, 
especially  in  the  register  line. 

THE  SYRACUSE  CHANGEABLE  HEADLIGHTS  are  described  in  a 
unique  booklet  being  sent  out  by  the  Crouse-Hinds  Electric  Company,  of 
Syracuse,  N.  Y.,  which  is  well  worth  having,  and  will  be  sent  to  any  street 
railway  man  desiring  it.  The  Richmond  (Va.)  Carnival  committee  procured 
a  number  of  changeable  headlights  from  the  Crouse-Hinds  Electric  Company, 
which  were  used  during  the  Carnival. 

GEORGE  W.  LORD,  of  Philadelphia,  the  well-known  manufacturer  of 
Lord's  boiler  compounds,  has  just  opened  an  office  and  warerooms  at  Brad- 
ford, England,  which  will  be  in  charge  of  Fred.  Brown.  Mr.  Brown  sails 
on  Sept.  28  to  assume  his  new  duties.  As  Lord's  compounds  are  so  well 
known  and  highly  thought  of  in  America,  there  is  no  doubt  but  that  Mr. 
Brown  will  meet  with  great  success  abroad. 

THE  LORAIN  STEEL  COMPANY,  of  Lorain,  Ohio,  is  about  to  ship 
550  tons  of  rails  to  Halifax,  Yorkshire,  and  three  lots  aggregating  1500  tons 
will  soon  be  sent  to  Manchester.  The  firm  of  J.  G.  White  &  Company  has 
also  ordered  some  50  tons  of  special  track  work  for  the  Perth  Tramways,  West 
Australia,  and  it  will  thus  be  seen  that  the  Lorain  Company  is  keeping  up 
most  successfully  its  already  large  British  trade. 

THE  CENTRAL  ELECTRIC  COMPANY,  of  Chicago,  has  published 
a  new  discount  sheet  on  its  general  catalogue,  dated  Sept.  1.  Anyone  having 
a  Central  Electric  general  catalogue  who  has  not  received  a  discount  sheet 
should  notify  the  company  at  once.  This  sheet  not  only  covers  everything 
listed  in  the  general  catalogue,  but  contains  such  new  material  as  has  been 
placed  on  the  market  since  the  publication  of  the  general  catalogue. 
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THE  VALENTINE  AUTOMATIC  ELECTRO  MECHANIAL  BLOCK 
SIGNAL  SYSTEM,  made  by  the  Reliance  Manufacturing  Company,  56 
Wilder  Street,  Brockton,  Mass.,  is  a  valuable  adjunct  to  suburban  and  in- 
terurban  trolley  lines  operating  on  single  track.  It  is  thoroughly  described  in 
a  recent  pamphlet  by  that  company,  and  its  application  should  be  thoroughly 
investigated  by  anyone  considering  the  adoption  of  the  block  signal  system. 

H.  M.  SHAW  &  COMPANY  report  their  sales  this  week  as  being  very 
heavy,  including  snow  sweepers,  car-house  fittings,  overhead  insulation,  span 
wire  and  rail-bonds.  The  majority  of  these  orders  were  placed  in  Greater 
New  York,  and  will  be  used  in  connection  with  roads  in  the  immediate 
vicinity.  C.  J.  Harrington,  who  is  the  new  member  of  the  firm,  is  looking 
after  this  department,  and  reports  the  outlook  for  winter  trade  exceedingly 
promising. 

T.  W.  HORNE,  of  Yokohoma,  has  recently  contracted,  through  W.  J. 
Kingsland,  of  35  South  William  Street,  New  York,  for  a  large  amount  of 
American  machinery.  Mr.  Horne  is  an  American,  and  was  formerly  con- 
nected with  the  Central  Railroad,  of  New  Jersey.  Among  the  orders  is  one 
for  fifteen  pumping  equipments  from  the  Stilwell-Bierce  &  Smith- Vaile  Com- 
pany, of  Dayton,  Ohio,  to  be  used  chiefly  in  connection  with  electrical  work 
in  the  nor*h  of  Japan. 

WHIPP  &  SEELEY,  of  New  York,  are  doing  a  large  business  as  manu- 
facturers' agents  in  all  kinds  of  steam  and  electric  railroad  supplies.  They 
are  at  present  furnishing  large  quantities  of  material  and  general  repair  parts 
for  all  forms  of  traction  work,  the  State  of  Connecticut  alone  taking  $10,000 
worth  of  special  track  work.  The  factory  of  the  company  at  Norwalk,  Conn., 
is  very  busy  turning  out  trolley  wheels,  line  material  and  all  kinds  of  special 
brass  work,  and  the  outlook  is  a  most  attractive  one. 

THE  S.  A.  WOODS  MACHINE  COMPANY,  South  Boston,  Mass.,  has 
a  very  complete  line  of  woodworking  machinery,  thoroughly  suited  to  the 
requirements  of  car  and  repair  shops  for  street  railways.  Its  business  in  that 
line  is  constantly  increasing,  and  it  numbers  atnong  its  users  the  most  promi- 
nent steam  and  street  railways  in  the  United  States.  It  has  on  its  staff  men 
of  long  experience,  thoroughly  conversant  with  car-shop  requirements,  and  its 
tools  form  a  standard  of  excellence  in  the  woodworking  line. 

A  LARGj.  SHIPMENT  OF  CARS  FOR  LISBON.— Barber  &  Company's 
steamship  '  Nordpol,"  which  sailed  last  week  for  Spanish  and  Portuguese 
ports,  carried  nearly  9O0O  tons  of  material,  valued  at  almost  $300,000,  the  largest 
cargo  ever  forwarded  from  this  port  to  that  part  of  the  world.  Included  in 
this  amount  was  some  1400  tons  of  car  material  intended  for  the  Lisbon 
Tramways.  Ihe  shipment  contained  twenty-five  cars  built  by  the  St.  Louis 
Car  Company,  equipped  with  Brill  trucks  and  General  Electric  motors. 

THE  ST.  LOUIS  CAR  COMPANY  will  be  pleased  to  welcome  its  friends 
at  its  New  York  office,  716  Broad  Exchange  Building.  The  merits  of  the 
product  of  this  company  are  so  well  known  as  to  need  no  further  references. 
Street  railway  representatives  will  find  the  fullest  line  of  information  at  hand 
and  all  necessary  photographs,  blue  prints  and  general  details  will  gladly  be 
furnished.  The  general  officers  of  the  company  will  be  found  at  the  New 
York  office  and  also  the  general  Eastern  agent,  F.  E.  Huntress,  who  will  be 
assisted  by  the  New  York  office  corps. 

CRANE  &  COMPANY,  of  Chicago,  in  order  to  relieve  the  works  at  Canal 
Street  and  Judd  Street  of  some  of  the  heavy  work,  have  this  summer  erected 
at  their  works  at  Jefferson  Street,  Van  Buren  Street  and  Desplaines  Street  a 
foundry,  which  is  to  be  devoted  exclusively  to  very  heavy  work,  that  is 
flanged  fittings  and  large  valves.  It  is  a  one-story  brick  building,  with  a  slate 
roof,  and  is  equipped  with  two  cupolas,  an  electric  traveling  crane  and  every 
other  modern  convenience.  This  new  foundry  will  increase  Crane  &  Com- 
pany's capacity  for  very  heavy  work  50  per  cent. 

THE  STANDARD  POLE  &  TIE  COMPANY,  of  New  York,  successor  to 
the  business  of  the  late  A.  D.  French,  reports  a  very  successful  year,  having 
closed  large  contracts  for  construction  material  in  New  York,  Pennsylvania 
and  the  Middle  West.  Its  specialties,  the  Southern  white  cedar,  as  well  as 
the  long-leaf  yellow  pine  poles,  for  trolley  and  electric  light  work,  have 
proved  all  that  has  been  claimed  for  them,  and  are  much  sought  after.  The 
prospects  for  the  winter  and  spring  of  1902  are  excellent,  the  company  having 
already  closed  large  contracts  for  spring  delivery. 

EUGENE  MUNSELL  &  COMPANY,  New  York  and  Ottawa,  Canada, 
mica  dealers,  is  first  hand  in  this  article.  It  obtains  its  supply  direct  from  the 
miners  in  India  and  Canada,  and  carries  at  all  times  a  large  stock  of  all 
grades  to  fill  any  orders  with  which  it  may  be  favored.  It  enjoys  the  trade  of 
the  largest  sireet  railways  in  the  United  States,  and  has  always  been  well 
known  for  intelligent  and  liberal  dealing.  All  goods  are  exactly  as  repre- 
sented, and  nothing  is  handled  but  the  very  best  material.  It  would  be  glad 
to  meet  any  of  the  delegates  to  the  convention  at  its  New  Y'ork  office,  218 
Water  Street. 

THE  B.  F.  STURTEVANT  COMPANY,  of  Boston,  Mass.,  has  upon  the 
press  a  very  complete  catalogue  of  its  motors,  generators  and  generating 
sets.  Previous  publications  have  been  in  the  form  of  bulletins,  descriptive 
of  special  types— this  catalogue  will  present  them  all— and  will  in  some  degree 
reveal  the  fact  that  although  the  Sturtevant  Company  has  a  world-wide  repu- 
tation as  blower  manufacturers,  its  business  is  by  no  means  limited  to  the 
production  of  these  useful  machines,  but  that  it  is  also  equipped  with  a 
more  complete  line  of  engine  and  motor  designs  in  small  and  medium  sizes 
than  any  other  concern  in  the  country. 

"ELECTRIC  LOCOMOTIVES"  is  the  title  of  an  artistic  and  extremely 
interesting  catalogue  issued  by  the  Jeffrey  Manufacturing  Company,  of  Co- 
lumbus, Ohio.  The  cover  of  the  catalogue  is  especially  artistic  and  the  cuts 
and  descriptive  matter  of  the  catalogue  proper  are  tastefully  displayed.  A 
brief  description  of  the  various  locomotives  made  by  the  Jeffrey  Manufacturing 
Company  is  given  a  considerable  portion  of  the  catalogue,  being  devoted  to 
storage-battery  locomotives.  The  dimensions,  weights  and  capacities  of  the 
various  Jeffrey  locomotives  are  given  in  a  number  of  tables,  and  typical  views 
of  the  locomotive  at  work  are  presented. 


THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of  St.  Louis, 
is  introducing  a  new  trolley  wheel  made  especially  for  it  under  its  own 
brand,  called  "Wesco."  It  states  that  this  wheel  is  made  of  the  best  lake  cop- 
per, which  is  especially  treated  before  being  made  up  into  wheels.  It  guaran- 
tees this  wheel  to  outlast  two  of  any  other  make;  that  it  will  run  smoother,  is 
self-oiling  and  works  with  less  injury  to  the  overhead  equipment.  This 
wheel  is  made  in  all  sizes  to  fit  any  standard  harp.  It  is  also  prepared  to 
furnish  any  special  size.  It  is  very  desirous  of  sending  this  wheel  out  on  trial 
to  anyone  interested  in  getting  a  good  wheel  at  a  reasonable  price. 

THE  ALLSTON  FOUNDRY  COMPANY,  620  Atlantic  Avenue,  Boston, 
Mass.,  is  rr.aking  more  "Compo"  brake-shoes  than  at  any  time  in  its  past 
history,  ana  is  constantly  increasing  its  facilities  for  maknig  them.  The 
"Compo"  shoe,  which  showed  up  so  well  in  the  tests  made  by  the  Master 
Car  Builde-s'  Association,  is  largely  in  use  in  New  England,  where  it  is  in 
fine  repute.  This  principle  of  a  friction  face  with  cork  inserts  is  also  employed 
in  a  number  ot  other  devices  made  by  this  company,  such  as  pulleys,  machine 
clutches  and  automobile  band-brake  wheels.  The  employment  of  this  prin- 
ciple gives  a  very  high  coefficient  of  friction,  and  accounts  for  the  popularity 
of  the  "Compo"  shoe. 

THE  NEAL  ELECTRIC  FIEADLIGHT  COMPANY  will  be  pleased  to 
see  its  friends  at  its  New  York  office,  716  Broad  Exchange  Building,  where 
various  types  of  headlights  are  on  exhibition.  This  company  has  placed  head- 
lights in  all  the  principal  cities  of  the  United  States,  and  has  also  a  very 
large  foreign  business.  The  Neal  headlights  are  in  extensive  use  in  Greater 
New  York,  Boston,  Baltimore  and  Pittsburgh,  where  they  are  giving  good 
satisfaction.  This  company  was  one  of  the  pioneers  in  the  electric  headlight 
business,  and  from  a  very  humble  beginning  in  1894  has  built  up  a  very  large 
and  increasing  trade.  F.  E.  Huntress,  general  manager  of  the  company,  will 
be  glad  to  meet  his  friends  at  the  abovve  adddress,  and  will  also  be  present 
at  the  convention. 

THE  MACK  EQUIPMENT  COMPANY,  of  Chicago,  is  distributing  a 
beautiful,  but  unique,  catalogue.  It  is  covered  with  a  handsome  dark-green 
leather  cover,  on  which  is  imprinted  the  name  of  the  recipient  and  the  Mack 
Equipment  Company,  the  latter  being  on  the  left-hand  corner.  Instead  of 
iising  a  coated  paper,  as  :s  usually  done  in  a  catalogue  of  this  description, 
linen  paper  is  employed,  and  the  prints  are  in  blue.  The  various  products  of 
the  Mack  Equipment  Company  are  displayed,  the  right-hand  pages  being 
used  only.  On  the  upper  left-hand  corner  of  each  page  is  a  description  of  the 
accompanying  engraving,  rind  in  the  right-hand  corner  is  a  landscape  scene, 
which  lends  to  the  catalogue  from  an  artistic  point.  The  catalogue  is  one  that 
is  destined  to  remain  permanently  at  the  hand  of  aU  street  railway  men  who 
receive  a  copy  of  it. 

THE  MICA  INSULATOR  COMPANY,  New  York,  Schenectady  and 
London,  reports  a  very  gratifying  demand  for  "Micanite"  and  "Empire" 
material.  It  has  long  held  the  reputation  of  furnishing  high-grade  goods, 
which  are  universally  accepted  as  standard.  It  received  the  gold  medal  at 
the  Paris  Exposition.  This  gold  medal  was  honestly  earned  in  competition 
with  other  manufacturers.  This  company  originated  and  built  up  mica  in- 
sulators under  the  name  of  "Micanite,"  and  is  the  sole  owner  of  patents  on 
this  article.  It  uses  nothing  but  the  very  best  of  India  or  amber  sheet  mica 
in  the  construction  of  its  material,  which  alone  is  fitted  for  commutator  in- 
sulation. It  carries  in  .<:tock  at  all  times  mica  rings,  collars  and  segments 
for  all  the  standard  makes  of  street  railway  motors.  These  rings,  etc.,  are 
guaranteed  to  fit  the  shells. 

KILFYRE,  a  dry  powder  compound  fire  extinguisher,  manufactured  by  the 
Monarch  Fire  Appliance  Company,  of  New  York,  while  being  a  good  all- 
round  extinguisher  for  all  kinds  of  fires,  is  of  especial  value  for  use  in  stop- 
ping fires  which  have  been  started  in  the  neighborhood  of  electrical  cir- 
cuits and  apparatus.  In  such  locations  water  is  likely  to  cause  more  damage 
than  the  fire  which  it  is  intended  to  stop,  and  may  give  rise  to  a  serious 
blaze  where  otherwise  the  fire  would  be  easily  put  out.  The  advantage  of 
Kilfyre  for  putting  out  electrical  fires,  as  compared  to  water,  is,  therefore, 
considerable.  There  is  the  further  advantage  that  around  high-voltage  cir- 
cuits the  use  of  water  may  give  serious  shocks  to  those  applying  it,  if 
applied  with  a  hose.  Kilfyre  being  a  dry  powder,  has  a  tendency  to  ex- 
tinguish arcs,  as  well  as  put  out  fires. 

CHARLES  W.  MACKEY,  president  of  the  Electric  Tripartite  Steel  Pole 
Company,  whose  New  York  office  is  at  253  Broadway,  and  whose  works  are 
at  Danville,  Pa.,  in  an  interview  states  that  the  company's  works  are  crowded 
to  their  full  capacity,  and,  in  order  to  meet  the  increasing  demand  for  the 
company's  new  steel  pole,  it  has  been  necessary  to  enlarge  the  company's 
plant.  For  this  the  company  is  now  having  plans  made.  The  Tripartite 
steel  pole  is  commanding  favorable  attention,  and  the  fact  that  the  com- 
pany has  booked  several  large  contracts  from  prominent  electric  roads  and 
lighting  companies,  after  having  these  poles  in  actual  service  for  over  a 
year,  is  a  positive  indorsement  of  all  the  claims  made  for  the  pole.  These 
poles  can  be  seen  at  the  convention,  Madison  Square  Garden,  New  York 
City,  Oct.  9-11.  Giles  S.  Allison,  of  57  Broadway,  New  York,  is  general 
sales  agent  for  the  pole. 

THE  GENERAL  ELECTRIC  COMPANY'S  London  office  has  been  re- 
moved to  the  office  building  of  the  British  Thomson-Houston  Company, 
Ltd.,  83  Cannon  Street,  E.  C,  and  the  commercial  and  engineering  depart- 
ments of  the  British  Thomson-Houston  Company  have  been  removed  to  the 
new  works  at  Rugby.  On  Nov.  1  the  accounting  department  of  the  British 
i  homson-I-Iouston  Company  will  also  be  removed  to  Rugby.  The  proposed 
new  internal  organization  of  the  British  Thomson-Houston  Company  will 
conform  closely  to  that  of  the  General  Electric  Company  in  America,  its  Lon- 
don office  occupying  relatively  the  same  position  toward  Rugby  that  the 
General  Electric  New  York  office  does  toward  Schenectady.  Official  cable  ad- 
dresses are  as  follows:  That  of  the  London  office  of  the  General  Electric 
Company,  "Hypsometer,  London;"  the  British  Thomson-Houston  Company, 
at  London,  "Asteroidal,  London;"  at  Rugby,  "Asteroidal,  Rugby." 
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THE  G.  C.  KUHLMAN  COMPANY,  of  Cleveland,  has  broken  ground 
for  its  new  car  manufacturing  plant,  which,  when  completed,  will  have  a  ca- 
pacity of  500  cars  per  year.  There  will  be  eight  buildings — two  shops  170  ft. 
X  250  ft.;  woodworking  shop,  100  ft.  x  200  ft.;  iron  mill,  SO  ft.  x  175  ft.;  storage, 
40  ft.  X  160  ft.;  dry  kiln,  100  ft.  x  150  ft.— besides  power  house  and  office 
building.  The  company  is  at  work  on  a  number  of  contracts,  some  of  which 
can  not  be  completed  until  the  new  plant  is  in  operation.  Among  other  con- 
tracts are  the  following:  Detroit  &  Toledo  Shore  Line,  fifteen  cars;  Aurora, 
VVheaton  &  Chicago,  thirty  cars;  Northern  Texas  Traction  Company,  fifteen 
cars;  Saginaw  Traction  Company,  seven  cars;  Grand  Rapids,  Holland  & 
Western  Railway,  six  cars.  When  the  company  was  reorganized  some  months 
ago  it  was  planned  that  steam  road  cars,  as  well  as  interurban  cars,  should 
be  built,  but  the  demand  for  the  latter  is  now  so  heavy  that  they  mav  be 
Vmilt  exclusi\ely. 

THE  AMERICAN  STEEl.  &  WIRE  COMPANY  has  not  spared  time  or 
expense  in  meeting  the  advanced  ideas  of  New  York's  leading  engineers  in 
regard  to  the  important  detail  of  track  bonding.  The  "Crown"  bonds  are 
made  entirely  of  wrought  copper,  thus  avoiding  the  many  defects  of  copper 
castings,  .mi  providing  conductivity  of  copper  better  than  9S  per  cent  of 
Mattliiessen's  standard.  Added  to  these  all-important  features  is  the  method 
of  application  by  drift-pins,  which  is  well  known  as  the  peculiar  feature  of  this 
most  popular  rail-bond.  For  cases  which  require  application  by  compressor, 
these  same  manufacturers  have  now  produced  a  wrought  copper  bond 
called  the  "United  States  bond."  This,  in  quality  and  conductivity  of  cop- 
per, is  the  equal  of  the  "Crown"  bond.  By  a  special  welding  process  these 
experienced  rail-bond  makers  have  avoided  all  copper  castings,  producing 
perfect  contacts  between  the  terminals  and  the  leaves  of  copper,  which  are 
used  instead  of  wires  in  the  United  States  bond. 

GUSTAV  AD.  MEYER,  o?  the  firm  of  Allut  Noodt  &  Meyer,  of  Ham.- 
burg  and  Berlin,  left  Europe  Sept.  19  for  the  United  States,  .\llut  Noodt  & 
Meyer  act  as  representatives  and  sole  selling  agents  of  the  Standard  Paint 
Company,  of  New  York,  for  the  greater  part  of  Europe,  and  Mr.  Meyer  has 
come  to  the  United  States  to  personally  visit  the  firm's  numerous  personal 
and  business  friends,  which  include  the  Mayer  &  Englund  Company,  of 
Philadelphia;  New  York  Belting  &  Packing  Company,  Ltd.;  Frank  S. 
De  Ronde  Company,  Ltd.;  the  Standard  Varnish  Works,  etc.,  and  to  study 
American  business  methods  and  make  new  business  connections.  Mr.  Meyer 
solicits  correspondence  with  American  manufacturers  who  are  willing  to 
have  the  sale  of  their  products  pushed  in  Europe,  especially  in  Germany, 
Austria-Hungary  ami  the  northern  countries,  and  he  can  be  addressed  at 
the  Standard  Paint  Company,  100  William  Street,  New  York.  .Mint  Noodt 
&  Meyer  are  well  connected  in  the  electrical  and  building  lines,  and  com- 
mand the  highest  American  and  European  references  both  as  regards  their 
financial  and  business  position. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  has  recently  completed 
a  series  of  new  catalogues  which  thoroughly  cover  the  extensive  line  of 
street  railway  rolling  slock  made  at  its  works.  The  catalogues  are  of  prac- 
tically uniform  size,  except  as  to  thickness,  and  are  remarkable  for  that 
artistic  make-up  and  entertaining  clearness  of  description  that  is  always  ap- 
parent in  publications  of  this  firm.  The  various  lines  of  material  which  the 
Brill  Company  manufactures  are  separately  treated  in  the  books,  among 
which  are  the  following:  Standard  American  electric  cars,  snow  plows  and 
track  scrapers,  electric  crane  locomotives  and  other  industrial  locomotives, 
the  "Eureka"  maximum-traction  truck,  the  "Universal"  high-speed  truck, 
etc.  One  of  the  best  educational  pamphlets  on  the  subject  of  car  trucks  that 
has  ever  been  issued  is  entitled  "A  Solid  Wrought  Steel  Passenger  Truck," 
and  is  a  most  interesting  treatise  on  the  fundamental  principles  of  successful 
truck  design.  The  catalogue  of  American  cars  has  been  translated  into  both 
German  and  Spanish,  these  editions  containing  a  few  additional  types  which 
have  found  favor  abroad. 

EXHAUST  HEADS.— A  comparison  of  the  various  exhaust  heads  on  the 
market  vividly  illustrate  the  difference  between  so-called  practical  designs 
and  those  which  are  based  on  scientific  study.  In  the  former  category  are 
to  l)e  classed  those  heads  in  which  baffle-plates  and  tortuous  passages  pre- 
dominate, introduced,  it  would  appear,  in  the  effort  to  wrest  the  water  from 
exhaust  steam  by  mere  brute  force.  On  the  other  hand,  a  typical  example 
of  well-applied  scientific  reasoning  is  presented  in  the  centrifugal  head  manu- 
factured by  the  B.  F.  Sturtevant  Company,  of  Boston,  Mass.  Recognizing 
the  fact  that  centrifugal  force  is  proportional  to  the  weights  of  the  bodies  in 
motion,  and  that  water  is  nearly  1600  times  heavier  than  steam,  this  head  was 
so  designed  that  the  exhaust  steam  is  given  a  vigorous  whirling  motion  within 
the  case,  thus  throwing  the  water  outward  with  such  excessive  force  as  to 
absolutely  prevent  its  escape  through  the  large  central  exit  opening  provided 
for  the  steam.  The  water,  and  likewise  the  oil,  trickles  down  the  sides  of  the 
case,  which  is  in  the  shape  of  an  inverted  cone,  and  finally  escapes  through  a 
special  drip  pipe  at  the  bottom. 

THE  DEARBORN  DRUG  AND  CHEMICAL  WORKS,  of  Chicago, 
have  established  an  Eastern  branch,  with  headquarters  at  120  Liberty  Street, 
New  York.  William  B.  McVicker,  Eastern  manager,  who  has  been  with  the 
Dearborn  Company  five  or  six  years,  has  charge  of  the  New  York  office, 
which  will  be  the  directing  office  of  all  salesmen  east  of  Chicago.  Mr.  Mc- 
Vicker will  spend  the  greater  part  of  his  time  East,  making  occasional  trips 
throughout  his  old  territory  and  to  their  several  branch  offices.  The  Dear- 
born Drug  &  Chemical  Works  have  been  quite  successful  in  securing  a  large 
amount  of  business  from  the  East,  although  up  to  the  present  time  without 
a  permanent  Eastern  location.  They  are  supplying  boiler  compounds  to  all 
the  street  railway  and  lighting  plants  of  Washington,  D.  C. ;  all  the  street 
railway  plants  of  Philadelphia;  the  William  Cramp  &  Sons'  Ship  &  Engine 
Building  Company,  Philadelphia;  the  Brooklyn  Edison  Company,  and  many 
other  large  corporations.  It  is  needless  to  say  they  have  also  done  a  very 
large  business  throughout  the  West.  The  Dearborn  methods  assure  proper 
treatment,  as  they  take  the  conditions  in  each  plant  and  analyze  the  feed- 
water,  and  then  prepare  the  proper  compound. 


THE  BR()\\N-C(JRL1SS  ENGINE  COMPANY,  which  was  or- 
ganized on  May  15,  1901,  with  a  capital  stock  of  $1,000,000,  is  now  construct- 
ing an  extensive  new  plant  at  the  new  town  site  of  Corliss,  on  the  main  line 
of  the  St.  Paul  Railroad,  between  Chicago  and  Milwaukee.  This  plant  has 
been  designed  to  meet  the  latest  requirements  in  heavy-duty  Corliss  engines, 
being  equipped  with  the  most  modern  improvd  machinery,  with  economy  in 
view,  and  it  is  expected  that  it  will  be  ready  for  operation  by  Nov.  30.  'Ihe 
Brown-Corliss  Engine  Company  will  confine  its  efforts  to  the  manufacture  of 
the  Corliss  engine,  intending  to  make  a  specialty  of  this  line  of  work  for 
some  time  to  come.  The  officers  and  members  of  the  company  are  all  men 
of  high  commercial  standing,  the  officers  having  had  extended  and  varied 
experience.  Julius  Wechselberg,  a  prominent  resident  of  Milwaukee,  and  who 
is  very  well  known  throughout  the  West,  is  president  of  the  company;  Walter 
S.  Whiting,  who  has  been  connected  with  the  Calumet  &  Hecla  Mining  Com- 
pany, Philadelphia  &  Reading  Coal  &  Iron  Company,  Boston  City  Engineers' 
Works  and  other  equally  prominent  concerns,  is  vice-president  and  treasurer 
of  the  company;  W.  F.  Brown,  well  known  in  the  engine  business.  Laving 
been  connected  with  the  E.  P.  AUis  Company,  Filer  i*t  Stowell  Company, 
Providence  Steam  Engine  Company,  is  second  vice-president  and  general 
manager  of  the  company. 

PAINT  FOR  RAILROADS.— It  is  often  many  years  before  iron  or  steel 
framework  shows  signs  of  deterioration  from  rust,  but  once  that  process  sets 
in,  unless  it  is  promptly  arrested  it  spreads  so  rapidly  that  it  soon  reduces 
the  strength  of  the  metal  to  a  point  where  it  can  not  be  repaired,  and  must 
be  renewed.  A  case  in  point  is  that  of  some  steel  cars  which  were  bought 
by  a  prominent  concern  about  eight  years  ago  for  gravel  service  in  contract 
work.  They  passed  into  the  hands  of  a  railroad  company,  and  later  on 
were  used  for  hauling  coal,  gravel  and  cinders.  Two  years  ago  the  cars 
looked  well,  showing  but  few  signs  of  the  rapid  deterioration  which  has 
subsequently  developed.  A  recent  examination  of  the  cars  shows  that  they 
have  so  decayed  as  almost  to  necessitate  the  entire  rebuilding  of  them.  For 
instance,  the  I-beams  had  rusted  away  on  each  side  so  that  holes  clear 
through  the  web  resulted,  while  the  tap  of  a  hammer  on  the  bottom  or  sides 
of  the  cars  would  puncture  them.  The  .Standard  Paint  Company,  of  New 
York,  has  for  years  been  manufacturing  the  P.  &  B.  preservative  paints, 
the  value  of  which  is  well  known  for  the  protection  of  metal,  as  well  as  wood 
and  brick.  It  is  not  merely  a  surface  coating,  as  it  sinks  deeply  mto  the 
pores  of  the  steel,  and  is  both  tenacious  and  elastic.  It  meets  with  an 
especially  large  use  from  railroad  companies,  where  is  is  used  not  only  on 
iron  framework  around  cars,  but  in  all  places  where  it  is  desirable  to  make 
wood  fireproof  and  waterproof  and  add  to  its  insulating  qualities. 

THE  ABENDROTH  &  ROOT  MANUFACTURING  COMPANY  an- 
nounces that  since  the  destruction  of  its  plant  by  fire  in  Brooklyn  it  has 
pvirchased  the  entire  plant  of  the  Wright  Steam  Engine  Works,  Newburgh, 
N.  Y.,  together  with  3%  acres  additional,  making  a  total  of  12  acres  and 
giving  a  water  front  of  825  ft.  This  new  plant  is  already  equipped  with  a 
modern  machine  shop  100  ft.  x  4(10  ft.,  containing  a  thorough  equipment  of 
machinery  and  tools,  a  large  foundry  100  ft.  x  ISO  ft.,  a  commodious  forging 
shop,  pattern  shop,  testing  and  erecting  departments.  In  addition  to  these 
buildings  is  an  office  building,  and  two  more  buildings  have  been  con- 
tracted for,  each  100  ft.  x  250  ft.,  in  which  the  most  modern  tools  and  ap- 
pliances are  to  be  placed  for  heavy  riveted  sheet  steel  work,  including  spiral 
riveting  machinery.  In  the  future  this  company  will  turn  out  improved 
Root  water-tube  boilers,  spiral  riveted  pipes,  heavy  straight  riveted  work, 
foundry  work  and  general  machine-shop  w'ork.  The  company  is  now  pre- 
pared for  machine-shop  work,  and  can  supply  repair  parts  for  the  Wright- 
Corliss  and  Payne  high-speed  engines.  Having  employed  a  corps  of  the 
ablest  machine  designers  and  machinists,  it  especially  desires  to  secure 
machine  contracts.  Newburgh  is  well  situated  as  to  railroad  shipping  facili- 
ties, and  the  company  has  its  own  docks,  at  which  any  deep-water  vessel  can 
land.  The  general  offices  will  remain  at  99  John  Street,  New  York.  While 
heavy  losers  by  the  fire,  it  will  be  seen  from  the  foregoing  that  the  company 
is  prepared  to  go  ahead  with  business  on  even  a  larger  scale  than  before. 

THE  McGUIRE  MANUFACTURING  COMPANY'S  street  railway  ex- 
hibit at  the  Pan-.\merican  will  undoubtedly  be  visited  by  many  delegates  to 
the  convention  who  stop  ^ver  in  Buffalo.  The  Street  Railway  Journal 
has  from  time  to  time  called  attention  to  the  display  of  the  different  manu- 
facturers of  street  railway  apparatus  exhibiting  at  the  Exposition,  and  that 
of  the  McGuire  Manufacturing  Company,  being  one  of  the  largest  and 
most  attractive,  was  fully  described  in  these  columns  some  time  ago. 
The  McGuire  Manufacturing  Company  sliows  one  of  its  snow  sweepers, 
solid  steel  Columbian  truck,  a  No.  39-.\  double  truck,  and  a  maximum 
traction  truck,  also  fenders,  life  guards,  car  heaters  and  brake  handles.  The 
exhibit  is  very  tastefully  arranged,  characteristic  cleverness  even  marking 
the  advertising  line.  The  company  suspends  from  pedestals  erected  for  the 
purpose  long  lists  of  the  users  of  its  product,  which  goes  to  show  that  they 
are  in  use  throughout  the  whole  of  .\merica,  with  considerable  numbers  in 
-Australia.  England  and  France.  The  record  shows  no  snow  sweepers  in 
use  in  South  .America,  but  Southern  points,  such  as  Washington,  with  ten, 
and  St,  Louis,  with  fourteen,  indicate  that  the  railway  managers  at  these 
points  have  a  wholesome  fear  of  snow  blockade.  Considerate  of  the  welfare 
of  all,  the  McGuire  Manufacturing  Company  has  reserved  the  center  of  its 
space  as  a  resting  spot,  and  here  visitors  will  find  easy  chairs  and  other  con- 
veniences of  the  home,  and  command  a  point  from  which  the  passing 
throng  can  be  viewed  to  advantage,  as  well  as  other  exhibits  in  the  building. 

 ♦♦♦  

Reduced  Rates  to  New  York  and  Return 

from  Chicago,  via  Michigan  Central,  "The  Niagara  Falls  Route,"  in  connec- 
tion with  the  Twentieth  Annual  Convention  of  the  American  Street  Railway 
Association,  to  be  held  at  New  York,  Oct.  9,  10  and  11,  1901,  good  for  return 
within  twenty  days,  and  for  stop-over  at  Niagara  Falls  and  Buffalo.  City 
ticket  office,  119  .\dams  Street,  Chicago,*** 
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The  Conventions 

The  convention  has  now  lasted  two  days,  and  it  is  the  general 
sentiment  that  no  mor'e  successful  meeting  has  ever  been  held  by 
the  American  Street  Railway  Association.  The  appointments 
at  the  hall  have  been  certainly  ideal.  No  better  building  could  be 
devised  for  the  annual  meetings  of  the  American  Street  Railway 
Association,  although,  if  the  exhibits  continue  to  increase  in  num- 
ber as  they  have  in  the  past,  no  building  which  this  country 
affords  will  be  large  enough  to  hold  them  all.  In  spite  of  the 
fact  that  the  convention  lasts  only  three  days,  the  exhibits  filled 
the  vast  arena  and  also  the  hall  adjoining  the  entrance,  usually 
used  for  restaurant  purposes.  Nevertheless,  we  understand  it  to  be 
a  fact  that  between  forty  and  fifty  companies  who  wished  to  exhibit 
were  unable  to  secure  space.  This  was  not  the  fault  of  the  ex- 
hibit committee,  however,  as  the  latter  gave  ample  notice  of  the 
time  of  closing  the  requests  for  space,  and  no  one  who  made 
application  before  that  time  was  disappointed.  In  the  meeting 
rooms  the  same  ideal  arrangement  prevailed,  as  there  were  two 
halls,  amply  large  enough,  l  espectivcly,  to  accommodate  the  Ameri- 
can Street  Railway  Association  and  the  Street  Railway  Account- 
ants' Association  of  America  without  crowding,  and  far  enough 
away  from  the  hall  itself  to  prevent  any  disturbance  from  noise. 
Moreo\er.  Madison  Square  Garden  is  in  the  center  of  the  hotel 
district  of  New  York  City,  and  is  easily  accessible  from  them 
and  from  all  the  railroad  stations,  so  that  many  a  wish  was  ex- 
pressed that  New  York  could  be  made  the  permanent  place  of 


meeting  of  the  association.  The  fear  that,  owing  to  the  size  of  the 
city,  the  interests  would  be  scattered,  and  that  the  delegates,  in 
consequence,  would  not  see  so  much  of  each  other  as  at  conven- 
tions in  smaller  cities  was  not  realized.  By  common  consent  the 
headquarters  of  all  of  the  delegates  to  the  American  Street  Rail- 
way Association  was  at  the  Murray  Hill  Hotel,  although  many 
of  them  stayed  at  other  hotels,  while  the  Mecca  of  the  Account- 
ants' Association  was  at  the  Fifth  Avenue  Hotel.  The  success  of 
the  exhibit  arrangements  was  undoubtedly  due  in  large  part  to 
the  wise  plan  adopted  by  the  exhibit  committee  of  securing  the 
assistance  of  Mr.  Nathan,  who  has  had  charge  of  many  exhibitions 
of  this  character,  and  who,  consequently,  was  able  to  give  the 
time  and  the  result  of  his  long  experience  in  this  direction  to  the 
intricate  details  which  necessarily  accompany  a  large  exhibit  of 
this  kind. 

The  Papers  and  Proceedings 

The  result  of  the  adoption  by  the  executive  committee  last 
winter  of  the  plan  to  print  in  advance  the  papers  to  be  presented 
and  to  read  them  by  title  only,  was  quite  justified  in  the  amount 
of  discussion  following  the  papers  read  on  Wednesday.  Each  of 
the  two  papers  discussed  in  full  on  that  day,  those  of  Messrs. 
McCormack  and  Chamberlin,  brought  out  in  debate  some  very 
interesting  and  valuable  points,  and,  while  in  neither  case  was 
there  a  unanimity  of  opinion  on  the  subject  under  discussion,  it 
cannot  be  gainsaid  that  these  debates  were  the  most  valuable  of 
any  which  have  followed  the  association  papers  for  a  number  of 
years,  and  that  the  work  accomplished  justified  the  association 
in  sending,  as  it  did,  advance  proofs  to  the  members.  The  papers 
themselves  were  certainly  of  a  very  high  grade,  and  being  pre- 
sented by  delegates  from  prominent  companies,  were  representa- 
tive of  the  best  thought  of  the  association.  Detailed  discussion 
on  the  several  papers  follow. 

The  Relations  of  City  and  Interurban  Roads 

An  interesting  review  of  a  number  of  traffic  arrangements  be- 
tween city  roads  and  interurban  roads  using  city  tracks  is  given 
by  I.  A.  McCormack  in  his  convention  paper,  printed  this  week. 
As  shown  by  the  paper,  the  plans  followed  in  admitting  interurban 
cars  on  to  city  tracks  are  many  and  various.  It  is  pointed  out 
that  the  old  arrangement,  whereby  cars  of  the  interurban  com- 
pany stopped  and  transferred  passengers  at  the  city  line  to  the 
cars  of  the  city  company,  is  antiquated,  that  the  public  is  averse 
to  such  a  transfer,  and  that  "the  best  advertisement  for  the  subur- 
ban cars  is  to  have  them  seen  on  the  city  streets."  A  large  num- 
ber of  traffic  agreements  are  then  reviewed.  So  far  as  these  are 
concerned,  it  is  a  comparatively  easy  task  to  find  a  satisfactory 
arrangement  which  will  be  profitable  to  both  corporations.  As 
several  of  the  speakers  pointed  out,  however,  no  hard  and  fast  rule 
can  be  drawn  which  will  suit  all  cases.  Each  will  have  to  be  de- 
cided on  its  own  merits,  though  it  was  shown  that  the  city  road 
can  afford,  in  this  respect,  to  treat  the  interurban  road  liberally. 

Taking  up  now  the  question  of  the  mechanical  problems  con- 
nected with  the  operation  of  interurban  cars  on  city  streets,  we  be- 
lieve that  the  subject  would  be  much  simplified  if  a  mental  separa- 
tion is  made  between  interurban  roads  intended  for  heavy  serv- 
ice and  those  which  are  practical  extensions  only  of  the  city  lines. 
Thus,  a  number  of  the  speakers  referred  to  interurban  roads  run- 
ning entirely  over  their  own  right  of  way,  on  steam  railroad  sched- 
ules, with  Master  Car  Builders'  standards  and  with  their  own 
terminals  in  the  cities.  We  believe  thar  this  will  be  a  very  popular 
form  of  interurban  road  in  the  future,  but  its  standards  will  neces- 
sarily have  to  be  different  from  those  of  roads  which  use  the  high- 
ways largely  and  enter  the  city  on  the  city  tracks.  For  instance,  ex- 
perience has  shown  that  the  best  type  of  car  for  an  interurban  serv- 
ice is  a  long,  double-truck  car.  For  the  road  patterned  after  steam 
railroad  practice,  this  can  be  made  any  length  and  weight  required. 
In  the  second  mentioned  class  of  interurban  road,  however,  the  car 
is  limited  in  length  and  width  to  that  which  will  pass  easily  around 
the  city  curves  and  not  interfere  with  the  city  cars,  and  in  weight 


530 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL    No.  15. 


usually  by  the  strength  of  the  highway  bridges  over  which  it 
must  travel,  and  which  are  generally  much  lighter  in  weight  than 
those  for  steam  railroad  service.  These  facts  and  other  limiting 
conditions  which  need  not  be  mentioned  here,  but  many  of  which 
were  clearly  brought  out  in  the  paper  and  discussion,  also  affect 
the  business,  as  well  as  the  speed  which  these  lines  can  attain. 

Referring  now  to  the  subject  of  wheels,  the  city  track  is  usually 
built  for  light  cars,  and  wheels  with  narrow  flanges  and 
treads.  The  interurban  car  wheels  tend  to  approach  the 
dimensions  adopted  by  the  Master  Car  Builders  as  the 
standard  for  steam  roads,  although  there  are  very  few  in- 
terurban roads  as  yet  which  have  adopted  the  Master 
Car  Builders'  standard  wheel  tread  and  flange.  They  usu- 
ally employ  something  of  less  dimensions.  Mr.  McCormack 
refers  to  the  discrepancy  between  city  and  interurban  wheels,  and 
the  havoc  resulting  to  curves  and  switches  from  running  cars 
with  deeper  flanges  than  originally  intended  over  the  city  tracks. 
He  suggests  that  for  future  practice  the  Master  Car  Builders' 
standard  wheel-tread  and  flange  be  adopted,  basing  this  suggestion 
on  the  argument  that  if  the  interurban  lines  are  to  make  steam- 
road  speed,  as  some  expect  to  do,  they  must  employ  in  the  way  of 
wheels  what  has  been  best  for  steam  roads.  This  suggestion  is 
one  that  will  be  very  difficult  to  follow  on  many  having  city 
termini.  For  the  majority  of  interurbans  a  jump  to  a 
wheel  flange  ij^-in.  x  i^i-in.,  and  to  a  3%-'m.  tread,  is 
too  much  to  be  accepted  at  once,  although  it  may  be 
ultimately  adopted.  Master  Car  Builders'  standards,  repre- 
senting, as  they  do,  the  consensus  of  opinion  of  the  ma- 
jority of  those  skilled  in  the  art  of  car  construction,  are  haidly  to 
be  criticised  for  the  purpose  for  which  they  are  intended  to  be 
used.  The  Master  Car  Builders'  standard  was,  however,  when 
adopted,  a  compromise,  adjusted  to  fit  varying  track  conditions, 
particularly  as  to  gages.  As  such  variations  in  track  conditions 
do  not  prevail  on  connecting  city  and  interurban  electric  lines, 
there  is  not  the  same  reason  for  their  adoption  on  such  roads. 
It  may  broadly  be  said  that,  so  far  as  safety  is  concerned,  the  aver- 
age electric  interurban  car,  running  at  speeds  of  from  35  miles  to 
40  miles  per  hour,  does  not  need  a  wheel  flange  more  than  54  in- 
in  depth  and  i  m.  thick.  Many  roads  are  using  less,  and  while 
some  roads  employ  wheels  with  flanges  from  i  in.  to  1%  ins.  deep, 
and  lyli  ins.  to  i}i  ins.  thick,  it  is  under  conditions  of  traffic  which 
are  e.xceptional.  Even  the  size  specified  above  as  a  conservative 
one  will  usually  give  trouble  on  city  tracks  and  special  work,  the 
grooves  in  which  are  often  such  as  to  call  for  a  depth  of  flange  of 
not  over  9-16  in,,  and  a  thickness  of  ^  in.  There  does  not  seem 
to  be  any  great  advantage,  either,  in  using  a  tread  of  more  than 
2}'2  ins.,  as  a  greater  width  invites  the  formation  of  a  double  tread 
and  will  create  tiouble  with  the  paving  in  the  city  streets. 

The  subject  is  one,  however,  which  is  of  the  greatest  importance, 
and  Mr.  McCormack  deserves  the  thanks  of  all  for  bringing  the 
subject  so  prominently  to  the  attention  of  the  association.  If  we 
are  going  to  have  deeper  flanges,  and  certainly  more  roads  err 
on  the  side  of  having  them  too  shallow  rather  than  too  deep,  the 
rail  mills  must  be  prepared  to  supply  grooved  and  girder  rails  to 
accommodate  the  extra  depth,  and  all  new  special  work,  where 
there  is  a  possibility  of  its  use  for  interurban  cars,  should  leave 
flangeways  to  admit  the  new  wheel.  The  special  work  so  designed 
-will  probably  not  last  as  long,  under  city  wheel  service,  as  if  made 
for  smaller  flanges,  on  account  of  the  greater  hammering  effect 
of  the  wheels  in  jumping  wide  flangeways  on  frogs  and  crossings, 
hut  the  possibility  of  interurban  traffic  with  car  wheels  having 
deeper  flanges,  possibly  even  of  those  of  Master  Car  Builders' 
standard,  would  be  provided  for. 

T=Rail  in  City  Streets 

In  considering  the  question  of  interurban  cars  using  city  tracks, 
in  his  convention  paper,  Mr.  McCormack  favors  the  use  of  T-rail 
on  the  city  lines,  because  of  the  flange  room  it  allows,  and  its  gen- 
eral suitability  for  the  purpose.    The  employment  of  the  T-rail  for 


street  railway  service  has  been  growing  more  general  during  the 
past  si.x  years.  The  use  of  this  rail  for  street  railway  purposes  is  now 
so  extensive  as  to  leave  no  doubt  as  to  its  entire  suitability  in 
paved  streets,  although  on  the  part  of  many  city  authorities,  who 
have  not  traveled  extensively,  and  seen  the  T-rail  in  use,  there  is 
still  much  opposition  to  its  employment.  It  has  been  adopted  in 
numerous  large  and  small  Western  cities,  where  traditions  and 
customs  do  not  have  as  hampering  effect  as  in  the  East.  As 
shown  in  Mr.  McCormack's  paper,  there  is  no  difficulty  in  paving 
to  the  T-rail,  and  it  has  made  some  entering  wedges  in  the  East, 
as  evidenced  by  its  adoption  for  two  prominent  lines  in  Brooklyn, 
and  for  all  city  streets  in  New  Haven,  Conn.,  and  Sandusky,  Ohio. 
West  of  Ohio  plenty  of  examples  can  be  found.  Not  the  least 
attractive  feature  of  T-rail  is  the  fact  that  teams  do  not  drive  in  the 
street  car  tracks  as  much  as  with  girder  rail,  and  hence  faster  and 
better  car  service  can  be  given  the  public.  There  was  no  debate 
upon  this  feature  of  the  paper,  but  we  believe  that  if  a  determined 
effort  was  made  to  get  the  T-rail  into  cities,  the  step  might  often 
prove  successful. 

Convertible  Cars 

The  best  type  of  car  is  a  subject  which  is  always  a  live  one,  as 
nothing  yet  evolved  is  satisfactory  under  all  conditions.  There 
is  a  general  tendency  in  car  construction,  however,  toward  a  cer- 
tain type  which  is  gaining  popularity  among  street  railway  com- 
panies the  country  over,  i.  e.,  a  car  with  low  stationary  panels 
and  deep  sash,  which  can  be  used  for  both  an  "open"  and  "closed" 
car.  The  new  form  of  this  convertible  car,  described  by  Eugene 
Chamberlin  in  his  paper  before  the  American  Street  Railway  As- 
sociation, published  elsewhere  in  this  issue,  and  which  is  being 
tried  in  Brooklyn,  follows  the  general  trend  of  the  practice  of 
those  who  are  working  toward  a  car  suited  to  all  seasons,  although 
presenting  some  interesting  new  details.  Speaking  broadly,  the 
general  type  of  convertible  car,  referred  to  as  used  elsewhere,  is 
a  closed  car  in  which  cross  seats  with  center  aisles  are  employed. 
By  having  low  window  sills  and  dropping  the  windows  in  hot 
weather  nearly  all  the  advantages  of  an  ordinary  open  car,  as  to 
light  and  air,  are  secured,  and  the  passenger  also  faces  forward,  a 
point  which  has  much  to  do  with  the  pleasure  of  riding  in  open 
cars.  This  form  has  certain  advantages  for  summer  service  over 
the  ordinary  open  car,  the  principal  one  being  that  the  windows 
can  be  put  up  on  short  notice,  and  so  the  car  can  be  made  much 
more  comfortable  and  dry,  during  storms,  than  an  ordinary  open 
car  with  its  curtains  as  the  only  protection  against  the  weather. 
In  New  Orleans,  for  instance,  where,  if  anywhere,  one  would  ex- 
pect the  open  car  would  be  used  extensively  on  account  of  the 
heat,  the  frequent  sudden  drenching  summer  rains  have  pre- 
vented entirely  the  employment  of  this  type  in  spite  of  the  hot 
climate.  In  that  city  the  closed  car  with  large  windows,  center 
aisles  and  cross  seats,  has  proved  just  the  thing.  Some  of  the 
lines  in  St.  Louis  were  among  the  first  to  adopt  this  kind  of  sum- 
mer and  winter  car. 

Various  modifications  of  this  general  type  of  combination  car  . 
have  been  adopted  by  different  railway  companies.  One  of  the 
changes  is  the  removal  of  the  window  sash  entirely  during  the 
summer,  as  in  Mr.  Chamberlin's  cars.  This  gives  a  little  more 
light  and  air,  but  at  the  expense  of  less  security  from  wet  in  severe 
storms. 

The  substitution  in  an  open  car  of  a  center  aisle  and  end  steps 
for  the  runningboard  of  the  open  car  undoubtedly  removes  a  de- 
vice that  is  responsible  for  many  accidents.  This  is  shown  by  the 
figures  in  Mr.  Chamberlin's  paper.  Indeed,  a  number  of  roads 
which  operate  open  cars  have  done  away  with  the  runningboard 
entirely,  and  allow  only  one  or  two  places  of  entrance.  To  do 
this  it  is  necessary,  of  course,  to  cut  down,  by  one-fifth, 
the  seating  capacity,  but  the  presence  of  the  aisles  makes  it  much 
more  comfortable  for  passengers  and  conductors,  especially  when 
there  is  a  standing  load  or  when  it  rains,  runningboard  or  no 
runningboard.    The  Chicago  Union  Traction  Company  has  had 
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ior  a  number  of  years  a  type  of  car  which  is  open  and  provided 
with  runningboards,  but  also  has  a  center  aisle.  That  has,  in  fact, 
been  its  standard.  The  convenience  of  this  car  in  rush  hours 
and  in  storms  is  very  pronounced.  The  mention  of  this  is  some- 
what aside  from  the  question  of  convertible  cars,  but  it  is  cited  as 
showing  the  advantages  of  a  center-aisle  type  of  car,  and  brings 
out  another  point  in  favor  of  the  convertible  car  toward  which 
practice  is  trending. 

On  the  other  hand,  the  ordinary  open  car  has  undoubted  merits, 
particularly  as  regards  the  ease  of  discharging  and  receiving  pas- 
sengers, and  in  giving  the  maximum  seating  capacity  per  square 
foot  of  floor  space.  In  pleasant  weather  there  is  no  more  popular 
car  for  summer  riding  than  the  ordinary  open  type,  and  if  it  was 
not  for  the  necessity  of  storing  these  cars  in  winter  and  providing 
a  double  equipment,  we  believe  that  very  few  railway  managers 
would  consider  the  adoption  of  any  other  type  of  car  for  summer 
service,  except  for  long  interurban  lines  and  Northern  cities  where 
the  summer  is  very  short.  In  certain  cities  of  this  kind  there 
seems  to  be  a  preference  for  a  center-aisle  car  of  the  convertible 
■type,  but  we  believe  that  in  most  cities  further  South,  where  the 
summers  are  longer,  the  ordinary  open  car  will  hold  its  own  for 
a  long  time. 

The  combination  open  and  closed  car,  as  used  almost  to  the 
exclusion  of  all  others  in  California,  was  designed  for  the  warm 
days  and  cool  mornings  and  evenings  of  California  climate.  It 
is  crowded  outside  during  the  day  and  inside  at  night,  and  is 
always  sure  to  be  half  right.  It  is  now  a  question  in  the  minds 
of  some  California  managers  whether  the  closed  cross-seat  center- 
aisle  car,  which  can  be  quickly  opened  up,  will  not  serve  better 
even  in  that  climate. 

Probably  the  most  novel  feature  of  the  new  car  suggested  by 
Mr.  Chamberlin  is  in  the  seating  arrangement.  Chairs  have  be- 
fore been  substituted  for  benches,  but  in  a  few  instances  only,  and 
the  way  in  which  the  position  of  these  chairs  can  be  quickly 
varied  to  suit  operating  conditions  is  entirely  new,  so  far  as  we 
are  aware.  The  method  of  mounting  the  heaters  so  as  to  give 
plenty  of  storage  room  under  the  seats  is  also  very  ingenious,  as 
are  many  of  the  other  features  connected  with  the  car.  The 
criterion  of  success  depends,  of  course,  on  the  popularity  of  the 
car  with  the  traveling  public,  and  this  is  a  matter  upon  which  it 
is  very  difficult  to  predict  with  certainty.  We  have  known  many 
positive  improvements  which  have  had  to  be  rejected  simply  be- 
cause they  did  not  meet  the  passing  whim  of  the  average  passen- 
ger and  were  looked  upon  by  them  with  suspicion  as  another  at- 
tempt of  the  railway  company  to  save  money.  Again,  other  improve- 
ments, no  more  radical  or  better,  have  been  immediately  accepted, 
while  still  a  third  class  has  passed  through  a  period  of  opprobrium, 
only  to  be  adopted  at  last  with  entire  satisfaction  by  all  con- 
cerned. It  is  this  test  which  the  new  Brooklyn  car  will  have  to 
pass,  though  the  verdict  given  there  will  by  no  means  hold  for 
other  cities,  for  it  is  one  of  the  curiosities  of  the  railway  trans- 
portation business  that  methods  of  operation  which  are  entirely 
satisfactory  in  one  city  often  meet  with  unanimous  denunciation 
in  another,  and  vice  versa. 

Alternating  vs.  Direct-Current  Distribution 

The  state  of  the  art  of  polyphase  alternating-current  power  dis- 
tribution on  electric  railways  has  reached  tlie  point  where  much 
more  definite  and  satisfactory  information  is  obtainable  as  to 
efliciency  and  ccist  than  1  few  years  ago.  In  our  Souvenir  issue 
of  Oct.  5  we  were  able  to  present  some  very  valuable  figures  on 
the  polyphase  distribution  system  and  power  house  of  the  Metro- 
politan Street  Railway  Company,  of  New  York.  M.  S.  Hopkins 
in  his  paper  before  the  American  Street  Railway  Association  on 
"Alternating  and  Direct-Current  Transmission  On  City  Lines," 
printed  this  week  in  another  column,  does  more  than  recite  the 
glittering  generalities  to  which  we  are  often  treated  on  the 
advantages  of  alternating  as  compared  to  direct-current  trans- 
mission.   He  takes  a  specific  case  of  direct-current  distribution. 


with  which  he  has  good  reason  to  be  very  familiar,  and  shows 
the  enormous  loss  actually  taking  place  in  the  direct-current 
feeders  (which,  by  the  way,  is  not  any  more  than  on  the  average 
road  in  the  United  States)  and  then  shows  the  saving  made  pos- 
sible by  the  use  of  alternating-current  transmission  to  the  out- 
lying portions  of  the  system.  Although  concrete  examples  of 
financial  saving  of  this  kind  tell  the  engineer  only  what  he  knew 
before  to  be  true,  they  serve  to  convince  less  technical  minds  of 
the  value  of  the  latest  methods  of  distributing  large  quantities  of 
energy. 

Tlie  Purposes  of  and  the  Benefits  Conferred  by  the  American  Street 
Railway  Association 

Although  conventions  of  the  American  Street  Railway  Associa- 
tion have  been  held  annually  now  for  twenty  years,  it  is  a  long 
time  since  the  association  itself,  its  purposes  and  the  benefits  ac- 
cruing to  street  railway  companies  by  membership,  have  been 
selected  as  a  topic  for  a  paper.  This  was  the  subject  assigned  to 
Mr.  Baumhoff,  and  although  the  paper  was  read  by  title  only,  and 
was  not  discussed,  his  enumeration  of  the  advantages  to  the  street 
railway  industry  of  the  meetings  of  the  association  were  well 
chosen,  and  all  absolutely  true.  It  has  come  to  be  an  almost  uni- 
versal custom  for  those  engaged  in  any  particular  industry  to  form 
an  association,  to  hold  annual  meetings  and  discuss  subjects  per- 
tinent to  their  different  lines  of  work.  We  doubt,  however,  whether 
there  are  many  of  these  bodies  which  have  been  established  as 
long  as  the  American  Street  Railway  Association,  and  do  not 
know  of  any  convention  or  gathering  of  this  kind  which  attracts 
such  a  large  number  of  attendants  or  is  conducted  on  so  extensive 
a  scale.  The  founders  of  the  association  certainly  builded  wisely, 
and  in  forming  the  association  established  a  foundation  which  has 
been  of  inestimable  value  in  the  advance  and  progress  of  the  in- 
dustry. Too  much  credit  cannot  be  given  them  for  their  wise  fore- 
thought, although  at  the  time  the  association  was  organized  no 
one,  not  even  the  organizers,  could  have  had  any  conception  of  the 
extension  of  the  business  or  the  possibilities  which  would  accrue 
from  the  use  of  mechanical  traction.  It  is  somewhat  curious,  and 
to  the  highest  degree  fortunate,  that  the  association  should  have 
been  founded  at  about  the  time  cable  traction  was  being  intro- 
duced, and  shortly  before  the  street  railway  industry  received  its 
great  impetus  from  developments  in  electrical  apparatus.  The 
result,  however,  was  that  when  these  broader  subjects  forced  them- 
selves for  consideration  on  the  attention  of  street  railway  man- 
agers, a  body  representing  the  best  knowledge  in  the  country,  so 
far  as  street  railway  conditions  were  concerned,  was  ready  to 
consider  them  and  disseminate  the  knowledge  acquired. 

It  has  been  a  characteristic  of  the  American  Street  Railway  As- 
sociation that  it  has  always  commanded  the  loyalty  and  support  of 
nearly  all  the  leading  companies  engaged  in  the  street  railway 
business.  This  support  has  often  required  the  devotion  of  con- 
siderable time  to  the  purposes  of  the  association,  in  the  way  of 
preparation  of  papers  and  trips  once  a  year  nearly  across  the 
Continent  for  at  least  one-half  of  the  members.  Nevertheless,  the 
conventions  have  always  been  well  attended,  and  the  delegates 
present  have  always  been  ready,  not  only  to  enter  into  discussions 
on  the  topics  treated,  but  to  give  unreservedly  the  benefits  of  the 
experience  acquired  by  them  in  different  branches  of  railway 
work.  Never  has  a  policy  of  secretiveness  characterized  a  meet- 
ing of  the  association.  This  may  be  attributed  by  some  to  the 
fact  that  in  a  way  peculiar  to  no  other  industry  the  business  in- 
terests of  the  various  members  do  not  clash.  This,  we  believe, 
however,  to  be  only  a  minor  reason.  It  would  not  explain  the 
broad  policy  of  open  meetings,  which  has  always  been  a  feature 
of  the  various  conventions  of  the  association,  and  the  perfect  readi- 
ness with  which  the  members  have  made  public  all  details  of  their 
operation.  As  the  association,  and  the  industry  which  it  repre- 
sents, have  grown  rapidly,  there  has  been  a  call  for  even  more 
valuable  results  from  its  deliberations.  These  took  form  in  the 
appointment  last  year  of  the  committee  on  standards,  whose  re- 
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port  is  to  be  presented  on  Friday.  From  what  we  learn  of  this 
committee's  labors,  they  seem  to  have  been  very  painstaking,  and 
to  have  established  at  least  a  foundation  upon  which  the  future 
work  of  the  committee  can  be  based.  This  is  a  most  valuable  re- 
sult, and  the  report,  as  approved  by  the  executive  committee,  and 
presented  Friday,  will  be  one  of  the  most  important  features  of 
that  day's  session.  This  committee,  however,  need  be  only  one 
of  a  number  which  could  be  appointed  to  carry  out  investigations 
of  equal  value  in  other  departments  of  operation. 
A  Review  of  the  Past  and  a  Forecast  of  tbe  Future 

Those  who  have  entered  the  street  railway  industry  during  the 
last  decade  can  hardly  possess  a  correct  conception  of  the  char- 
acter of  the  problems  presented  to  the  street  railway  operator  of 
twenty  years  ago.  Street  railroading  has  grown  so  rapidly  during 
the  past  two  decades,  and  has  been  subject  to  so  many  radical 
changes,  arising  from  the  use  of  improved  motive  power,  that  it  is 
now  often  referred  to  as  one  branch  of  electrical  engineering. 
Nevertheless,  there  are  many  of  the  foremost  authorities  on  street 
railroading  in  this  country  who  have  belonged  to  the  old  regime, 
and  who,  after  witnessing  the  revolution  which  has  been  accom- 
plished in  their  business  within  their  experience,  can  give  us  an 
interesting  account  of  the  early  horse  railway.  This  is  what  was 
<ione  by  Captain  McCulloch  in  his  interesting  paper,  read  by 
title,  on  Tuesday  morning.  It  was  unfortunate  that  the  author 
was  not  able  to  be  present,  as  he  has  a  host  of  friends  among  the 
delegates,  but  his  paper,  when  read,  will  bring  back  to  many 
of  the  older  members  vivid  memories  of  the  bobtail  car  days, 
when  the  largest  equipment  used  was  of  three-mule  power.  While 
reading  this  paper,  and,  in  fact,  often  at  a  large  and  representa- 
tive gathering  of  street  railway  officials  of  this  kind,  the  thought 
has  many  times  occurred  to  us,  as  it  must  undoubtedly  have 
occurred  to  many  of  our  readers,  that  it  is  a  striking  commentary 
on  their  progressiveness  that  so  many  of  the  most  successful  man- 
agers of  to-day  are  graduates  of  the  old  horse  railway.  Certainly 
no  higher  testimony  could  be  given  of  their  receptivity  to  new 
ideas,  their  broad-mindedness  and  their  ability  that  they  should 
have  been  able,  and  even  more  than  ready,  to  adopt  the  improve- 
ments which  engineering  science  has  so  rapidly  made  available 
in  their  industry.  In  fact,  it  has  been  a  notable  characteristic 
that  these  same  "older  men"  have  often  been  the  pioneers  in  in- 
troducing and  standardizing  what  have  proved  to  be  most  valuable 
improvements  in  the  industry,  a  prominent  example  of  this  being 
furnished  in  the  case  of  Captain  McCulloch  himself.  But  it 
should  be  borne  in  mind,  and  the  paper  in  question  brings  this 
fact  out  most  clearly,  that  while  changes  in  methods  of  motive 
power  have  occurred,  the  general  principles  of  railroading  are  the 
same  now  as  always.  While  the  railways  and  their  officials  have 
risen  to  the  occasion,  have  built  longer  cars,  have  run  them  at 
higher  speeds,  have  laid  heavier  rails  and  have  substituted  for 
horses  the  immense  power  stations  of  the  present  day  with  their 
networks  of  wires  and  motors  for  car  propulsion,  the  natural 
ability  to  direct  the  operation  of  a  modern  transportation  system 
is  of  the  same  character,  though  perhaps  required  to  a  larger  de- 
gree, as  it  was  when  a  i6-ft.  car  was  the  standard.  In  other  words, 
the  railway  inanagers  of  1870  and  1880  had  to  study  the  public 
requirements,  use  the  same  diplomacy  in  meeting  objectors,  and 
exercise  the  same  ability  in  directing  the  operating  forces  as  are 
needed  to-day,  so  that  it  is  not  at  all  surprising  that  those  who 
possessed  these  qualities  in  an  eminent  degree,  and  who  also  had 
the  necessary  mechanical  training  to  decide  questions  relating  to 
the  new  motive  power,  should  be  invaluable  as  managers  of  modern 
transportation  systems.  It  is  needless  to  say  that  the  entire  in- 
dustry owes  a  debt  of  gratitude  to  these  veterans  in  the  harness, 
not  only  for  the  firm  foundations  which  they  laid  originally  for 
street  railroading,  but  for  the  progressive  spirit  with  which  they 
met  the  modern  conditions,  joining  their  experience  of  the  practi- 
cal conditions  with  the  theoretical  knowledge  of  the  electrical 
engineer  until  the  vast  superstructure,  as  we  see  it  now,  has  been 
been  finally  completed. 


Street  Railway  Investments  and  the  Public 

"What  greater  benefit  could  be  conferred  upon  our  citizens 
than  legislation  of  a  character  calculated  to  eliminate  from  street 
railway  securities  their  speculative  nature,  and  place  them  sub- 
stantially upon  the  basis  of  the  savings  bank  deposit."  The  above 
quotation  from  the  able  paper  of  C.  S.  Sergeant  before  the  Ameri- 
can Street  Railway  Association  expresses  not  only  the  essence  of 
the  paper,  but  gives  utterance  to  such  an  important  truth  that  we 
cannot  refrain  from  taking  this  opportunity  to  advertise  it.  In 
another  place  in  the  paper  Mr.  Sergeant  mentions  the  often-heard 
argument  in  favor  of  municipal  ownership,  that  municipalities  can 
borrow  money  at  lower  rates  of  interest  than  private  corporations. 
"Why  not,  then,"  he  says,  "have  such  laws  as  will  make  the  credit 
of  private  corporations  good  enough  to  command  the  lowest  rates 
of  interest."  As  communities  grow  older  there  is  a  constant  tend- 
ency, and  a  commendable  one,  toward  laws  and  restrictions  which 
tend  to  give  permanence  to  investments,  and  security  to  investors 
in  public  corporations.  Such  laws  have  perhaps  reached  a  higher 
state  of  perfection  in  Mr.  Sergeant's  State,  Massachusetts,  than  in 
any  other.  Although  it  is  a  fact  that  may  not  be  universally  ap- 
preciated, it  is,  nevertheless,  true  that  anything  which  tends  to- 
ward the  security  of  the  individual  small  stockholders  in  any  cor- 
poration is  also  a  good  thing  for  the  public  which  that  corporation 
serves.  In  the  early  days  of  electric  railway  enterprises,  when  the 
chances  for  profits  were  very  questionable,  and  where  there  was  a 
great  deal  of  uncertainty  as  to  whether  the  investment  would 
prove  a  complete  failure  or  not,  none  but  speculators  could  be  in- 
duced to  embark  in  such  enterprises.  As  conditions  became  more 
settled,  the  speculative  nature  of  street  railway  investments  de- 
creased. There  is,  therefore,  no  reason  why,  aside  from  the  un- 
certainty as  to  franchises  and  the  burdens  of  taxation,  street  rail- 
way investments  should  not  be  in  the  nature  of  any  other  gilt- 
edge  security.  What  the  investors  and  the  public  most  need  is 
protection  against  legislation,  which  is  likely  to  change  the  value 
of  a  street  railway  property,  and  protection  against  speculators 
who  are  ever  ready  to  make  abnormal  profits  through  stock  job- 
bing operations.  These  latter  not  only  tend  to  cast  discredit  on 
the  whole  street  railway  industry  by  creating  fictitious  values,  but 
by  putting  properties,  which  would  otherwise  be  good  dividend 
payers,  into  bad  financial  shape,  they  thereby  force  street  railway 
managers  to  exercise  the  greatest  economy  in  the  improvement 
of  the  service  and  equipment,  where  otherwise  handsome  margins 
should  be  available  for  such  purposes. 

Mr.  Sergeant  does  not  go  into  details  as  to  what  laws  should 
be  enacted,  and  what  general  policy  of  legislation  would  be  ad- 
visable for  defining  exactly  the  rights  of  street  railway  corpora- 
tions, except  that  he  makes  the  excellent  suggestion  that  such 
legislation  should  cover  street  railway  properties  over  large  areas, 
rather  than  in  municipalities.  This  is  desirable,  not  only  from  the 
standpoint  of  the  investor  who  may  not  be  familiar  with  local 
conditions  in  various  places,  but  because  State  and  United  States 
laws  are  not  as  easily  tampered  with  by  meddling  politicians  as 
are  city  ordinances.  In  small  cities  the  value  of  a  franchise  is  ad- 
mitted to  be  practically  nothing;  that  is,  while  it  is  possible  to 
build  roads  and  have  them  pay  a  fair  return  on  the  investment, 
there  is  no  margin  over  and  above  the  receipts.  In  the  larger 
cities  there  is,  of  course,  a  greater  possible  profit,  and  the  common 
cry  at  the  present  time  is  that  the  companies  operating  in  such 
cities  should  be  made  to  pay  heavily  for  the  franchises  which  they 
have  enjoyed.  The  exact  value  of  a  franchise,  or,  in  other  words, 
the  exact  earning  power  of  a  company's  property  over  and  above 
the  interest  amount  that  has  been  actually  expended  on  it,  is  a 
most  difficult  matter  to  determine.  Indeed,  growth  and  recon- 
struction have,  up  to  the  present  time,  been  so  rapid  that  it  is 
questionable  whether,  if  a  street  railway  property  is  thoroughly 
maintained  so  as  to  provide  for  all  the  renewals  and  sinking  fund 
necessary,  there  is  much  profit  at  all.  This  is  a  point  upon  which 
even  the  best  financiers  and  street  railway  operators  are  at  sea. 
Mr.  Sergeant  presents  a  plea  in  favor  of  freedom  from  taxation, 
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and  the  application  of  surplus  earnings  toward  improvement  in  the 
service.  Such  a  course  certainly  seems  to  be  most  just  to  all 
concerned,  as  it  insures  to  the  street  railway  investors  that  his  in- 
vestment should  be  unimpaired  in  value,  while  securing  to  the 
public  the  best  service  and  equipment  that  the  street  railway  earn- 
ings in  any  locality  will  warrant.  Just  how  to  arrive  at  this  re- 
sult, of  course,  is  not  an  easy  task.  In  gener&l,  it  may  be  said  that 
any  plan  which  will  cause  investment  in  the  property  itself  of  all 
net  earnings  over  and  above  a  reasonable  dividend  on  the  money 
invested  is  to  the  benefit  of  both  the  investor  and  the  public.  That 
the  rate  of  divid-ends  on  investments  in  street  railway  properties 
should  be  larger  than  from  government  bonds  goes  without  say- 
ing, because  it  would  be  many  years  before  the  business  security 
of  street  railway  investments  can  be  such  as  to  make  the  risk  as 
small  as  in  the  securities  mentioned.  Mr.  Sergeant  also  calls  at- 
tention to  the  advantages  of  our  American  system  of  charging 
one  fare  for  all  distances,  as  against  the  European  system  of 
charging  in  proportion  to  the  distance  traveled.  The  latter  sys- 
tem tends  to  concentrate  the  poorest  element  near  the  center  of  a 
city,  the  moral  effect  of  which  can  only  be  bad,  as  it  tends  to  per- 
petuate the  slums.  The  general  lesson  taught  by  the  paper  that 
financial  burdens  put  upon  street  railway  companies  mean  a  re- 
striction of  transportation  facilities  cannot  be  too  thoroughly 
emphasized.  While  the  paper  was  not  discussed  by  the  associa- 
tion, it  will  form  part  of  the  proceedings,  to  which  it  will  prove  a 
most  valuable  addition. 
The  Report  of  tbe  Convention 

It  has  been  our  usual  custom  to  publish  the  full  report  of  the 
meetings  of  the  American  Street  Railway  Association  in  the 
monthly  issue  of  the  Street  Railway  Journal  following  the  con- 
vention. This,  with  one  exception,  has  always  been  the  Novem- 
ber number,  and  it  has  been  published  near  the  first  of  the  month, 
or  within  a  week  after  the  close  of  the  convention.  Owing  to  the 
fact  that  the  association  was  not  able  to  secure  the  Madison 
Square  Garden  this  year  at  the  usual  time  in  October,  the  date 
of  the  convention  has  been  advanced  a  full  week.  We  have  con- 
cluded, therefore,  that  our  readers  would  prefer  to  have  the  news 
of  the  convention  placed  before  them  directly,  rather  than  to  wait 
for  the  publication  of  the  larger  number  during  the  first  week  of 
November.  This  number,  therefore,  is  devoted  to  the  proceedings 
of  the  association  on  the  first  two  days  of  the  convention,  that  is 
Wednesday,  Oct.  9,  and  Thursday,  Oct.  10,  together  with  a  de- 
scription of  some  of  the  most  interesting  exhibits  presented  in 
connection  with  the  convention.  It  is  placed  in  the  hands  of  the 
attendants  at  the  convention  early  Friday  morning,  so  that  they 
will  have  an  opportunity  of  reviewing  the  principal  events  of  the 
first  two  days  of  the  convention,  one  day  before  the  adjournment. 
Our  issue,  of  Oct.  19  will  contain  the  report  of  the  final  day  of  the 
session,  the  banquet,  the  excursion  to  Bethlehem,  and  a  descrip- 
tion of  the  exhibits  and  other  features  which  arc  not  covered  in 
this  issue. 

We  take  this  occasion  to  express  our  thanks  to  the  many  attend- 
ants at  the  two  conventions,  as  well  as  to  the  daily  press,  who 
have  courteously  expressed  their  congratulations  and  compliments 
to  us  on  the  appearance  of  our  last  week's  issue.  The  idea  of  a 
monograph  on  the  street  railway  situation  in  New  York  City 
seems  to  have  been  most  popular,  and  to  have  been  generally  ap- 
preciated. Certainly  no  subject  more  replete  with  interest  to  a 
technical  paper  was  ever  before  presented  for  discussion,  and,  so 
far  as  we  know,  no  subject  of  this  kind  has  ever  been  treated  in 
one  periodical  by  so  many  experts  on  their  particular  lines,  or  in 
so  complete  a  way,  as  in  our  issue  of  Oct.  5.  These  articles,  we 
understand,  have  been  of  great  assistance  to  the  many  street  rail- 
way visitors  in  this  city  during  this  last  week  in  enabling  them  to 
appreciate  the  peculiar  conditions  under  which  the  New  York 
City  roads  operate,  and  in  directing  their  attention  to  special  sub- 
jects of  investigation,  while  as  a  reference  book  the  issue  will  long 
be  kept,  not  only  for  its  technical  information  on  the  New  York 
roads,  but  as  a  classified  index  of  the  leading  manufacturers  of 
street  railway  apparatus. 


Six  Miles  an  Hour  UnreasQ^iably  Slow 

The  street  railway  is  a  public  servant;  but,  like  every  other 
servant,  it  has  rights  which  not  only  ought  to  be  respected,  but 
which  the  courts,  when  appealed  to,  will  enforce.  These  propo- 
sitions have  recently  been  illustrated  in  an  equity  action  in  the 
Supreme  Court  of  New  York.  A  street  railway  has  the  right  to 
fix  its  rates  of  fare,  except  where  it  is  limited  by  its  charter,  fran- 
chise or  other  contract.  If  it  reduces  them  below  the  legal  limit, 
it  can  afterward  raise  them  to  that  limit.  This  is  what  the  Union 
Traction  Company,  operating  a  street  car  line  through  the  city  of 
Watervliet,  did,  and,  immediately,  there  was  a  vigorous  protest. 
Various  methods  were  discussed  by  the  citizens  who  felt  them- 
selves abused.  Finally,  the  Common  Council  passed  an  ordinance 
making  it  a  misdemeanor  to  operate  street  cars  within  the  city  at 
a  speed  exceeding  6  miles  an  hour.  Twelve  miles  had  been  al- 
lowed by  the  previously  existing  regulation.  The  company  paid 
no  attention  to  the  new  ordinance,  and  its  motormen  were  ar- 
rested. 

The  law  was  appealed  to.  and  the  inference  of  the  equity  branch 
of  the  Supreme  Court  was  invoked.  There  was  no  question  but 
that  the  Common  Council  had  the  power  to  pass  ordinances  regu- 
lating the  speed  of  street  cars.  The  only  resource  left  to  the  com- 
pany was  an  appeal  to  a  salutory  principle,  flexible  in  its  applica- 
tion, but  which  is  firmly  imbedded  in  our  equity  jurisprudence,  and 
allows  the  court  to  decide  that  a  given  ordinance  or  regulation  is 
"unreasonable,"  and  because  unreasonable,  void.  This  does  not 
mean  that  the  court  is  to  take  the  place  of  the  Common  Council, 
or  other  legislative  body,  or  to  substitute  its  opinion  in  place  of 
tlie  opinion  of  the  regularly  constituted  authorities,  or  even  that 
it  has  a  veto  power  like  that  often  given  an  executive.  But  it  does 
mean  that,  in  a  proper  case,  where  property  or  personal  rights  are 
involved,  and  where  the  court  can  see  that  the  ordinance,  or  other 
regulation,  is  oppressive,  and  has  no  ascertainable  reason  or  ex- 
cuse to  palliate  the  injury  it  causes,  the  court  may  interfere,  espe- 
cially where  ulterior  motives  are  apparent,  and  no  other  efficient 
remedy  is  available  to  the  party  or  parties  who  are  suffering  dam- 
age-by its  enforcement.  To  illustrate  this  more  vividly,  let  us 
suppose  the  Watervliet  Common  Council  had  limited  the  speed  of 
the  cars  to  one-half  a  mile  an  hour.  Any  equity  court  would  have 
granted  an  injunction  against  the  enforcement  of  the  ordinance 
without  argument.  It  is  important  also  to  notice  that  this  in- 
iimction  was  applied  in  the  case  of  a  pciial  ordinance,  which,  being 
"unreasonable,"  became  confiscation  or  destruction  of  valuable 
rights  without  due  process  of  law,  and  thus  unconstitutional. 

It  is  interesting  to  read  the  reasoning  of  Judge  Chester  in  the 
Waterliet  case,  by  which  he  arrives  at  the  very  reasonable  conclu- 
sion that  6  miles  an  hour  in  the  circumstances  there  existing  was 
so  unreasonably  slow  for  the  maximum  rate  of  street  cars  that  he 
could  and  would  enjoin  the  police  from  arresting  motormen  who 
\  iolated  the  ordinance.    He  says: 

"It  cannot  be  that  any  considerable  number  of  the  residents  of 
Watervliet,  who  have  occasion  to  use  street  cars,  honestly  desire 
to  travel  at  only  one-half  the  speed  generally  prevailing  in  neigh- 
boring communities,  nor  that  their  interests  or  convenience  would 
he  promoted  by  so  doing. 

"In  each  of  the  cities  of  Cohoes  and  Rensselaer,  where  the  traflic 
on  the  streets  is  as  great  as  in  Watervliet,  and  also  in  the  city  of 
.\lbany,  where  the  population  and  street  traffic  are  much  greater 
than  in  Watervliet,  12  miles  per  hour  is  permitted,  except  in  some 
congested  localities  in  Albany  where  the  rate  is  8  miles  per  hour. 
The  streets  through  which  the  plaintiff'  operates  its  cars  in  Water- 
\liet  are  wide,  substantially  straight  and  comparatively  level.  No 
impediment  exists  to  the  operation  of  cars  there  at  a  fair  rate  of 
speed,  and  at  such  a  rate  as  will  best  serve  the  interests  and  con- 
venience of  the  traveling  public.  It  is  clearly  shown  that  cars  can 
be,  and  have  been,  operated  with  reasonable  safety  at  12  miles  per 
hour.  This  is  the  rate  generally  prevailing  in  this  locality.  A 
speed  of  6  miles  per  hour  will  require  a  car  to  consume  twenty 
minutes  in  passing  over  the  2  miles  of  the  plaintiff's  road  in  Water- 
vliet.  The  same  rate  would  require  one  hour  in  going  from  Albany 
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to  Troy,  l  hat  speed  would  have  been  no  tax  upon  the  energy  of 
the  average  team  doing  service  in  the  days  of  stages  and  horse 
cars,  and  will  not  satisfy  the  requirements  or  the  convenience  of 
travelers  in  cars  propelled  by  electricity  in  igoi.  If  the  plaintiff, 
and  not  the  Common  Council,  had  established  this  slow  rate  of 
speed  the  citizens  of  Watervliet  would  have  been  unanimous  in 
raising  their  voices  in  protest. 

"The  proofs  show  that  during  the  short  time  the  plaintiff  oper- 
ated its  cars  at  this  slow  speed,  in  obedience  to  the  requirements 
of  this  ordinance,  numerous  complaints  were  made  by  passengers, 
and  it  suffered  a  large  loss  of  patronage. 

"I  can  come  to  no  other  conclusion  on  the  papers  submitted  to 
me  than  that  this  ordinance  is  one  materially  impairing  the  prop- 
erty rights  of  the  plaintiff;  that  it  is  subversive  of  the  interests  and 
convenience  of  the  public,  and  that  it  is  unreasonable,  and,  there- 
fore, void." — (35  Misc.,  392,  396.) 

Not  many  years  ago  6  miles  was  a  reasonable  maximum  rate  for 
.  interurban  street  traffic;  now  it  is  judicially  decided  to  be  wholly 
unreasonable.  Is  the  time  approaching  when  12  miles  will  be 
unreasonably  slow? 



The  Committees 


Nine  different  committees  have  in  charge  the  perfection  of  ar- 
rangements for  the  convention  of  the  American  Street  Railway 
Association.  There  is  a  general  committee,  entertainment  com- 
mittee, entertainment  committee  of  ladies,  transportation  commit- 
tee, exhibit  committee,  sub-committees  of  the  exhibit  committee, 
committee  of  rules  governing  exhibits,  press  committee,  and  re- 
ception committee.    A  list  of  the  several  committees  follows: 

GENERAL  COMMITTEE 

1.  H.  H.  Vreeland,  President  Metropolitan  Street  Railway 
Company,  621  Broadway,  New  York. 

2.  J.  L.  Greatsinger,  President  Brooklyn  Rapid  Transit  Com- 
pany, 168  Montague  Street,  Brooklyn. 

3.  David  Young,  Vice-President  North  Jersey  Street  Railroad 
Company,  29  Exchange  Place,  Jersey  City. 

4.  Col.  N.  H.  Heft,  New  York,  New  Haven  &  Hartford  Rail- 
road Company,  New  Haven,  Conn. 

5.  Edward  A.  Maher,  President  Union  Railway  Company,  204 
East  128th  Street,  New  York. 

6.  D.  B.  Hasbrouck,  Vice-President  Metropolitan  Street  Rail- 
way Company,  621  Broadway,  New  York. 

7.  A.  M.  Young,  President  Bridgeport  Traction  Company,  100 
Broadway,  New  York. 

8.  J.  R.  Beetem,  Vice-President  New  York  &  Queens  County 
Railway  Company,  7  Borden  Avenue,  Long  Island  City,  New 
York. 

9.  E.  P.  Bryan,  General  Manager  Subway,  Park  Row  Build- 
ing, New  York. 

10.  Alfred  Skitt,  Vice-President  Manhattan  Railway  Company, 
19s  Broadway,  New  York. 

11.  James  H.  McGraw,  Street  R.mlway  Journ.\l,  120  Liberty 
Street,  New  York. 

12.  Gen.  Eugene  Griffin,  General  Electric  Company,  44  Broad 
Street,  New  York. 

13.  B.  H.  Warren,  Westinghouse  Company,  120  Broadway, 
New  York. 

14.  Henry  Sanderson,  President  New  York  Electric  Trans- 
portation Company,  Forty-Ninth  Street  and  Eighth  Avenue,  New 
York. 

15.  Frank  J.  Sprague,  Sprague  Electric  Company,  20  Broad 
Street,  New  York. 

16.  Henry  L.  Shippy,  Treasurer  John  A.  Roebling  Sons  Com- 
pany, 117  Liberty  Street,  New  York. 

17.  John  L.  Heins,  President  Coney  Island  &  Brooklyn  Rail- 
road Company,  DeKalb  Avenue  and  Central  Avenue,  Brooklyn. 

18.  Clinton  L.  Rossiter,  Rossiter,  MacGovern  &  Company, 
141  Broadway,  New  York. 

ENTERTAINMENT  COMMITTEE 

1.  J.  L.  Greatsinger,  President  Brooklyn  Rapid  Transit  Com- 
pany, 168  Montague  Street,  Brooklyn,  N.  Y. 

2.  H.  D.  Cooke,  Compressed  Air  Company,  621  Broadway, 
New  York. 

3.  Ralph  H.  Beach,  General  Electric  Company,  44  Broad 
Street,  New  York. 

4.  Edward  E.  Higgins,  Street  Railway  Journal,  120  Liberty 
Street,  New  York. 


5.  W.  Boardman  Reed,  Engineer  Maintenance  of  Way,  Metro- 
politan Street  Railway  Company,  621  Broadway,  New  York. 

6.  Major  H.  C.  Evans,  Lorain  Steel  Company,  71  Broadway, 
New  York. 

7.  F.  N.  Taylor,  Westinghouse  Company,  120  Broadway,  New 
York. 

8.  E.  A.  Merrill,  Mcintosh  &  Seymour  Engineering  Company, 
26  Cortlandt  Street,  New  York. 

9.  Thomas  C.  Wood,  The  Ball  &  Wood  Company,  120  Liberty 
Street,  New  York. 

TO.  James  C.  Barr,  Weber  Rail-Joint  Company,  71  Broadway, 
New  York. 

11.  H.  Webster.  Babcock  &  Wilcox  Company,  29  Cortlandt 
Street,  New  York. 

12.  H.  M.  Littell,  30  Broad  Street,  New  York. 

13.  D.  M.  Brady,  President  Brady  Brass  Company,  Jersey 
City,  N.  J. 

14.  Charles  F.  Brocker,  President  Coe  Brass  Company,  Tor- 
rington,  Conn. 

15.  C.  B.  Fairchild,  Jr.,  Street  Railway  Revinv,  39  Cortlandt 
Street,  New  York. 

16.  Col.  H.  G.  Prout,  Railroad  Gazette,  ^2  Park  Place,  New 
York. 

17.  Henry  Sanderson,  New  York  Electric  Vehicle  Transpor- 
tation Company,  Eighth  Avenue  and  Fiftieth  Street,  New  York. 

18.  T.  C.  Martin,  Electrical  World  and  Engineer,  120  Liberty 
Street,  New  York. 

19.  James  H.  McGraw,  Street  R.mlway  Journal,  120  Liberty 
Street,  New  York. 

20.  H.  F.  J.  Porter,  Bethlehem  Steel  Company,  100  Broadway, 
New  York. 

SUBCOMMITTEE  OF  THE  ENTERTAINMENT  COMMITTEE 

Henry  Sanderson,  New  York  Electric  Vehicle  Transportation 
Company,  Eighth  Avenue  and  Forty-Ninth  Street,  New  York 
City. 

James  H.  McGraw,  Street  Railway  Journal,  120  Liberty 
Street,  New  York  City. 

H.  D.  Cooke,  New  York  Compressed  Air  Company,  621  Broad- 
way, New  York  City. 

Charles  D.  Meneely,  Brooklyn  Heights  Railroad  Company,  168 
Montague  Street,  Brooklyn,  N.  Y. 
T.  C.  Martin,  Electrical  World  and  Engineer,  120  Liberty  Street, 

ENTERTAINMENT  COMMITTEE  OF  LADIES 

1.  Mrs.  H.  H.  Vreeland. 

2.  Mrs.  James  H.  McGraw. 

3.  Mrs.  Henry  Sanderson. 

4.  Mrs.  Henry  A.  Robinson. 

5.  Mrs.  Charles  E.  Warren. 

6.  Mrs.  Milton  G.  Starrett. 

7.  Mrs.  John  T.  Little. 

8.  Mrs.  D.  M.  Brady. 

9.  Mrs.  W.  W.  Wheatley. 

10.  Mrs.  J.  R.  Beetem. 

11.  Mrs.  T.  S.  Williams. 

12.  Mrs.  D.  C.  Morehead, 

13.  Mrs.  Ralph  H.  Beach. 

14.  Mrs.  H.  F.  J.  Porter. 

15.  Mrs.  Frank  B.  Jackson. 

16.  Mrs.  J.  C.  Brackenridge. 

17.  Mrs.  Clinton  L.  Rossiter. 

18.  Mrs.  R.  L.  MacDuffie. 

19.  Mrs.  Walter  A.  Pearson. 

20.  Mrs.  Eugene  Griffin. 

21.  Mrs.  Thomas  Millen. 

22.  Mrs.  Marvin  W.  Wynne. 

23.  Mrs.  Daniel  W.  PattersoiL 

24.  Mrs.  Frederick  G.  Garrick. 

25.  Mrs.  Sharon  Graham. 

26.  Mrs.  Theodore  H.  Lord. 

TRANSPORTATION  COMMITTEE 

I.  James  H.  McGraw,  Street  Railway  Journal,  120  Liberty 
Street,  New  York. 

2.  W.  W.  Wheatley,  Brooklyn  Rapid  Transit  Company,  168 
Montague  Street,  Brooklyn,  N.  Y. 

3.  Milton  G.  Beach,  Agent,  etc..  New  York  Central  &  Hudson 
River  Railroad  Company,  1216  Broadway,  New  York. 

4.  W.  E.  Baker,  General  Superintendent  Manhattan  Railway 
Company,  32  Park  Place,  New  York. 

5.  D.  W.  Cooke,  General  Passenger  Agent  Erie  Railroad  Com- 
pany, 26  Cortlandt  Street,  New  York. 


October  12,  1901.] 


STREET  RAILWAY  JOURNAL. 


535 


EXHIBIT  COMMITTEE 

1.  Milton  G.  Starrett,  Chief  Engineer  Metropolitan  Street 
Railway  Company,  621  Broadway,  New  York. 

2.  Oren  Root,  Jr.,  Assistant  General  Manager,  Metropolitan 
Street  Railway  Company,  621  Broadway,  N.  Y. 

3.  C.  D.  Meneely,  Secretary  Brooklyn  Rapid  Transit  Com- 
pany, 168  Montague  Street,  Brooklyn,  N.  Y. 

4.  Eugene  Chamberlin,  Superintendent  of  Equipment  Brook- 
lyn Rapid  Transit  Company,  168  Montague  Street,  Brooklyn, 
N.  Y. 

5.  Calvert  Townley,  Westinghouse  Company,  120  Broadway, 
New  York. 

6.  Charles  N.  Jarvis,  Vice-President  American  Bridge  Works, 
ICQ  Broadway,  New  York. 

7.  J.  R.  Lovejoy,  General  Electric  Company,  44  Broad  Street, 
New  York. 

8.  Capt.  L.  Candee,  Okonite  Company,  263  Broadway,  New 
York. 

9.  E.  E.  Gold,  Gold  Car  Heating  Company,  Frankfort  Street 
and  Cliff  Street,  New  York. 

10.  Peter  H.  Kling,  General  Manager  John  Stephenson  Com- 
pany, Elizabeth,  N.  J. 

11.  Frank  MacGovern,  Rossiter,  MacGovern  &  Company,  141 
Broadway,  New  York. 

12.  A.  H.  Berry,  H.  W.  Johns  Manufacturing  Company,  100 
William  Street,  New  York. 

13.  R.  L.  MacDuffie,  Wendell  &  MacDuffie,  26  Cortlandt 
Street,  New  York. 

14.  L.  G.  Read,  Abendroth  &  Root  Manufacturing  Company, 
99  John  Street,  New  York. 

15.  Thomas  Millen,  Master  Mechanic  Metropolitan  Street 
Railway  Company,  621  Broadway,  New  York. 

16.  Col.  A.  C.  Woodworth,  General  Manager  Consolidated  Car 
Fender  Company,  39  Cortlandt  Street,  New  York. 

17.  John  T.  McRov,  McRoy  Clay  Works,  302  Broadway,  New 
York. 

SUBCOMMITTEES  OF  THE  EXHIBIT  COMMITTEE 
Classification  Committee. 

Oren  Root,  Jr.,  Assistant  General  Manager,  Metropolitan  Street 
Railway  Company,  621  Broadway,  New  York  City. 

Eugene  Chamberlin,  Superintendent  of  Equipment,  Brooklyn 
Rapid  Transit  Company,  168  Montague  Street,  Brooklyn,  N.  Y. 

Thomas  Millen,  Master  Mechanic,  Metropolitan  Street  Railway 
Company,  621  Broadway,  New  York  City. 

R.  L.  MacDuffie,  Wendell  &  MacDuffie,  26  Cortlandt  Street, 
New  York  City. 

A.  N.  Berry,  H.  W.  Johns  Manufacturing  Company,  100  Will- 
iam Street,  New  York  City. 

Allotment  Committee. 

Oren  Root,  Jr.,  Assistant  General  Manager,  Metropolitan  Street 
Railway  Company,  621  Broadway,  New  York  City. 

Eugene  Chamberlin,  Superintendent  of  Equipment,  Brooklyn 
Rapid  Transit  Company,  168  Montague  Street,  Brooklyn,  N.  Y. 

R.  L.  MacDuffie,  Wendell  &  MacDuffie,  26  Cortlandt  Street, 
New  York  City. 

COMMITTEE  ON  RULES  GOVERNING  EXHIBITS 

Thomas  Millen,  Master  Mechanic,  Metropolitan  Street  Railway 
Company,  621  Broadway,  New  York  City. 

A.  N.  Berry,  H.  W.  Johns  Manufacturing  Company,  100  Will- 
iam Street,  New  York  City. 

PRESS  COMMITTEE 

1.  St.  Clair  McKelway,  care  Brooklyn  Eagle,  Brooklyn,  N.  Y. 

2.  Adolph  S.  Cohen,  care  New  York  Times,  Times  Building, 
New  York. 

3.  Colin  Armstrong,  care  New  York  Sun,  Sun  Building,  New 
York. 

4.  Charles  E.  Miller,  New  York  Times,  Times  Building,  New 
York, 

5.  William  Van  Bcnthuscn,  care  New  York  World.  World 
Building,  New  York, 

6.  John  Burke,  care  New  York  Herald,  Broadway  and  Thirty- 
Fifth  Street,  New  York, 

7.  H.  B.  Cosgrove,  care  New  York  Tribune,  154  Nassau  Street, 
New  York. 

8.  Henry  L.  Stoddard,  Mail  and  E.vtrcss,  203  Broadway,  N.  Y. 


RECEPTION  COMMITTEE 

1.  Col,  T.  S.  Williams,  Vice-President  Brooklyn  Rapid  Transit 
Company,  168  Montague  Street,  Brooklyn,  N.  Y. 

2.  A.  S.  Tulley,  General  Purchasing  Agent,  Metropolitan  Street 
Railway  Company,  106  West  Thirty-First  Street,  New  York. 

3.  Charles  E.  Warren,  Secretary,  Metropolitan  Street  Railway 
Company,  621  Broadway,  New  York. 

4.  E.  H,  Mullen,  General  Electric  Company,  44  Broad  Street, 
New  York, 

5.  James  H.  Wakeman,  Vice-President  Street  Railway 
Journal,  120  Liberty  Street,  New  York. 

6.  Henry  W.  Blake,  Street  Railway  Journal,  120  Liberty 
Street,  New  York. 

7.  E,  C,  Long,  Peckham  Company,  26  Cortlandt  Street,  New 
York. 

8.  L.  B.  Stillwell,  Electrical  Engineer,  Manhattan  Railway 
Company,  32  Park  Place,  New  York, 

9.  Harold  P.  Brown,  Plastic  Rail-Bond  Company,  120  Liberty 
Street,  New  York. 

10.  Giles  S.  Allison,  57  Broadway,  New  York, 

11.  Jacob  Wendell,  Jr,,  Wendell  &  MacDuflie,  26  Cortlandt 
Street,  New  York. 

12.  Charles  W.  Price,  Electrical  Rcviezv,  32  Park  Row,  New 
York, 

13.  H.  A.  Robinson,  Solicitor  Metropolitan  Street  Railway 
Company,  621  Broadway,  New  York. 

DIRECTOR  OF  EXHIBITS  « 
Marcus  Nathan,  Grand  Central  Palace,  New  York., 


Convention  Notes 


The  very  tasteful  programme  and  guide  book  published  by  the 
local  committee  was  extremely  popular,  especially  with  those  who 
were  unacquainted  with  New  York  City,  as  it  contained  an  illus- 
trated guide  to  the  principal  points  of  interest  on  Manhattan 
Island  and  in  Brooklyn.  The  arrangement  of  maps,  divided  as 
these  maps  were  so  that  the  book  could  be  carried  in  the  pocket, 
although  the  maps  were  on  quite  a  large  scale,  added  to  the  pop- 
ularity of  the  programme. 

*  *  * 

This  year  the  plan  was  followed  of  printing  the  papers  to  be 
presented  in  advance  of  sending  copies  to  the  different  members 
of  the  association,  so  that  they  could  have  an  opportunity  of 
reading  the  papers  and  preparing  comments  on  or  questions 
about  them.  The  result  of  this  was  certainly  very  satisfactorily 
reflected  in  the  discussions  which  were  much  more  complete 
than  they  have  ever  been  before.  We  do  not  think  that  the 
printing  of  the  papers  in  advance  detracted  in  any  respect  from 
their  interest,  while  the  main  value  of  meetings  of  this  kind,  that 
is,  discussion,  was  greatly  enhanced  by  this  method.  We  trust 
that  the  plan,  which  has  proved  to  be  so  successful,  will  be  adopted 
in  future  meetings  of  the  association. 

*  *  * 

Much  favorable  comment  on  the  courtesy  of  the  New  York 
Telephone  Company  was  caused  by  the  generous  offer  of  that 
company  to  furnish  free  telephone  service  to  New  York  exhibitors 
at  the  Madison  Square  Garden.  About  two  weeks  ago  the  com- 
pany addressed  a  letter  to  all  proposing  exhibitors  at  the  con- 
vention from  New  York  City  stating  that  it  was  the  company's 
intention  to  install  at  the  Garden  a  switchboard  with  a  capacity 
sufficient  to  take  care  of  this  service.  During  the  two  days 
previous  to  the  opening  of  the  convention  instruments  of  the 
desk  type  were  placed  in  the  different  booths,  and  a  great  deal 
of  use  has  already  been  made  of  this  service.  Many  attendants 
have  also  found  the  main  telephone  booth  at  the  Garden  of  great 
convenience,  and  the  enterprise  of  the  company  in  making  the 
installation  is  to  be  commended. 

*  *  * 

The  "Hudson  River  Line,"  the  popular  name  of  the  New  Jersey 
&  Hudson  River  Railway  &  Ferry  Company,  proffered  a  cordial 
invitation  to  all  delegates  to  ride  over  the  line  of  that  company. 
This  road  starts  from  the  foot  of  the  Palisades  in  New  Jersey,  op- 
posite West  130th  Street  Ferry,  climbs  this  ancient  and  wonderful 
natural  formation,  and  terminates  in  Englewood  and  Hackensack. 
The  ascent  of  the  Palisades  shows  some  remark-able  engineering 
work  in  overcoming  the  difficulties  presented.  The  eastern 
terminal  of  the  line  is  reached  by  taking  the  Boulevard  or  i2Sth 
Street  Crosstown  surface  cars  in  New  York,  which  run  to  West 
I3t)th  Street  Ferry,  adjoining  Clareiuont. 
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The  Best  Form  of  Car  for  City  Service 

BY  EUGENE  CHAMBERLIN 
Superintendent  of  Equipment,  Brooklyn  Heights  Railroad  Company 


The  evident  magnitude  of  the  subject  assigned  and  the  ideal 
opportunity  of¥ered  for  criticism  cause  the  writer  to  feel  that  any 

and  all  suggestions  should  be  made  with  a 
certain  degree  of  caution,  and  that  they  should, 
so  far  as  possible,  be  sustained  by  facts.  It  is 
probable  that  traffic  requirements  in  different 
cities  vary  to  such  an  extent  that  a  car  designed 
to  meet  the  conditions  in  one  city  would  be  but 
poorly  adapted  to  meet  those  of  another,  and 
this,  together  with  the  fact  brought  out  in  the 
discussion  at  the  Kansas  City  convention  last 
October,  that  several  electric  railway  systems 
were  giving  much  attention  to  the  development 
of  the  most  advantageous  vehicle  for  each  par- 
ticular road,  makes  it  difficult  to  suggest  a  car 
that  will  prove  uniformly  satisfactory. 

The  double-truck  car,  having  body  of  25  ft. 
in  length  and  upward,  is  usually  selected  for 
heavy  continuous  city  traffic,  while-  the  single- 
truck  car,  with  body,  say,  from  18  ft.  to  21  ft.,  is 
usually  operated  on  side  lines  where  travel  is 
fairly  uniform,  but  not  usually  heavy.  If  this 
is  a  correct  statement  of  the  conditions,  it  is  ap- 
parent that  both  the  double  and  single-truck 
car  has  its  particular  function  to  perform,  and 
each  will  for  some  time,  at  least,  relnain  factors 
on  electric  roads  in  the  handling  of  various 
classes  of  traffic. 

It  should  be  borne  in  mind  that,  for  good  and 
sufficient  reasons,  a  number  of  electric  roads  do 
not  provide  a  permanent  equipment  of  trucks 
and  motors  for  both  summer  and  winter  (open 
and  closed)  cars,  but  at  indicated  periods  trans- 
fer such  equipment  from  one  class  of  cars  to  the  other.    This  en- 
tails considerable  expense,  but  presumably  less  than  would  be  rep- 
resented by  the  investment,  interest  and  deterioration  on  a  large 
number  of  trucks  and  motors  permanently  installed  on  cars  stored 


car  in  the  summer),  we  would  secure  the  following  advantages: 
First— The  shifting  of  truck  and  motor  equipment  would  be 
avoided. 

Second — The  roads  would  be  efficiently  operated  with  a  less 
total  number  of  cars. 

Third — Only  a  limited  room  would  be  required  for  the  storage 

of  cnr^  not  in  'service. 


CAR  WITH  SEATS  ARRANGED  LONGITUDINALLY 

These  are  all  certainly  desirable  objects  to  attain,  as  they  are 
based  upon  economical  grounds. 

It  is  proposed  that  a  car  as  hereinafter  described  would  meet 
the  conditions  referred  to.  This  proposition  is  not  advanced  as  a 
matter  of  theory,  but,  as  "facts  are  stubborn 
things,"  it  is  based  upon  the  actual  operation  of 
a  number  of  cars  of  this  type,  extending  over  a 
period  of  several  months,  and  showing  increased 
earnings  as  against  other  so-called  standard 
cars  of  nearly  similar  size.  It  is,  moreover,  em- 
phasized by  the  very  favorable  comments  of  the 
press  and  public  as  to  the  comfort  and  con- 
venience of  this  particular  vehicle. 

The  car  in  question  may  have  any  length  over 
all  consistent  with  clearances  and  the  service 
desirable  to  perform.  The  one  proposed  here- 
with for  general  service  is  of  the  "combination" 
or  convertible  type,  as  illustrated  in  detail  by 
drawings  and  photographs  submitted  with  this 
paper,  and  in  a  general  way  has  the  following 
dimensions: 


Length  over  all  

37  ft. 

ins. 

Length  over  corner  posts  

28  ft. 

0 

ins. 

Platforms   

4  ft. 

ins. 

Width  over  all  at  drip  rail  

8  ft. 

ins. 

Width  over  all  at  sills  

7  ft. 

0 

ins. 

Width  over  all  at  steps  

7  ft. 

4 

ins. 

Height  from  rail  to  top  of  trolley 

board   

II  ft. 

ins. 

Height  froin  sill  to  top  of  trolley 

board   

8  ft. 

ins. 

Wheel  base   

18  ft.  IIJ4 

ins. 

CAR  WITH  SEATS  ARRANGED  ACROSS  CAR 

for  a  part  of  each  year,  and  the  cost  of  purchase  or  rental  and 
maintenance  of  large  houses  or  barns  for  the  storage  of  cars  kept 
out  of  service;  which  is  a  very  considerable  factor  in  expenses  of 
operation  in  large  cities,  wliere  land  is  usually  valuable  and  rents 
high. 

It  must,  then,  be  obvious  that  with  a  car  of  the  convertible  type, 
designed  to  meet  the  conditions  of  traffic  as  regards  seasons  (that 
is,  be  operated  as  a  closed  car  during  the  winter  and  as  an  open 


P'loor  clearance,  inside  (in  length)  .27  ft  3^  ins. 

Floor  clearance,  inside  (in  width)  .  6  ft.   7  ins. 

Clear  width  inside  at  window  sills.  7  ft.  7  ins. 

Twenty  side  window  openings  30^  ins.  x  38^  ins. 

No  great  novelty  is  claimed  for  the  design  of  the  car  or  framing 
of  car  body,  but  several  features  are  introduced  which  we  trust 
will  meet  approval. 

The  window  sashes  are  removable,  being  held  in  position  by  three 
set  screws  passing  through  each  side  and  tapping  into  bosses  cast 
on  metal  strips  in  position  on  the  outside  face  of  the  posts,  and  a 
change  from  closed  to  open  car,  by  removal  of  sash,  may  be  effected 
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in  about  forty  minutes.  At  the  window  openings  grooves  are  cut 
diagonally  from  top  to  bottom  on  the  sides  of  the  posts  to  take 
cable  curtain  fixtures,  so  that  when  the  sash  are  removed  and 
the  curtains  are  drawn  down  they  incline  outward,  forming  a  satis- 


CAR  WITH  SEATS  FACING  ONE  WAY 


The  seats  have  a  clearance  underneath,  giving  ample  room  for 
the  temporary  storage  of  handbags  or  parcels,  that  so  often  ob- 
struct the  main  aisle  of  a  car  in  the  case  of  the  usual  type  of  fixed 
side  seat.    The  electric  heaters  are  ranged  along  the  wall  of  the 
car  at  convenient  points,  and  when  the  seats 
—      '  are  in  longitudinal  position  the  heaters  are  en- 

tirely out  of  way  of  contact  with  ladies'  dresses. 
It  is  proposed  to  install  electric  heaters  in  the 
arms  supporting  the  chairs  as  a  more  desirable 
location  for  bringing  the  heat  nearer  the  center 
of  the  car. 

The  electric  lighting  consists  of  three  center 
clusters    and    five    single   incandescent  lights 

  ranged  along  each  side  of  the  car,  with  a  lamp 

under  each  platform  hood,  and  electric  head- 
lights. Maple  floor  strips,  slightly  beveled,  are 
used  for  sanitary  reasons  and  for  ease  in  clean- 
ing floors. 

It  is  scarcely  possible  to  advance  a  satisfac- 
tory argument  in  favor  of  side  steps  or  running- 
boards  on  open  cars  as  against  the  end  steps 
usually  installed  upon  the  closed  or  convertible 
cars  having  center  aisles.  The  former  rather 
invite  accident  when  persons  enter  or  leave  the 
car  at  any  opening  on  the  side,  while  the  end 
step,  being  almost  constantly  under  the  super- 
vision of  the  conductor,  avoids  to  a  great  de- 
gree the  danger  to  passengers  boarding  or 
alighting  from  the  car.  This  fact  is  emphasized 
by  the  greater  number  of  accidents  shown  by 
"reports  of  accidents  to  passengers  when  enter- 
ing or  leaving  open  cars,"  and  is  substantiated 
by  a  statement  courteously  furnished  by  a  claim 
adjuster  connected  with  a  road  of  considerable 


factory  watershed  during  storms.  The  curtains  are  also  provided 
with  a  spring  flap  at  the  bottom.  Inside  panels  are  cut  in  between 
the  side  posts  for  the  purpose  of  giving  stiffness  to  the  sides  of 
the  car,  and  also  greater  interior  clearance. 

The  seats,  of  course,  are  quite  an  important  factor.  They  are 
of  the  individual  revolving  type,  either  of  cane  with  bent  wood 
frames  and  backs,  or  upholstered,  as  fancy  may  dictate.  They  rest 
upon  a  movable  arm  carrying  the  seats  in  multiple,  the  arm  in  turn 
being  pivoted  out  of  center  upon  a  fixed  base  secured  to  the  car 
floor.  This  device  allows  the  seats  to  shift  in  pairs  from  a  trans- 
verse to  a  longitudinal  position,  giving  in  a  car  of  the  above  di- 
mensions an  aisle  22  ins.  in  width  while  the  seats  are  in  a  trans- 
verse position,  and  44  ins.  in  width  while  the  seats  are  in  a  longi- 
tudinal position,  and  the  car  is  prepared  for  a  standing  load.  In 
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CAR  WITH  SEATS  IN  ARRANGEMENT  OPPOSITE  TO  THAT  ABOVE 


either  position  the  car  will  positively  seat  thirty-six  passengers, 
thirty-four  facing  the  direction  in  which  the  car  is  moving,  and 
under  no  circumstances  can  a  passenger,  of  whatever  proportions, 
without  discomfort  to  himself,  occupy  a  space  greater  than  allotted 
for  one  seat. 


importance,  and  covering  a  period  of  six  years, 
which  shows  the  comparative  immunity  of 
closed,  compared  with  open,  cars  from  accidents 
occurring  to  passengers  while  boarding  or 
alighting  from  cars.  For  purposes  of  compari- 
son the  adjuster  selected  three  winter  months  in 
which  closed  cars  are  operated,  as  against  three 
summer  months  in  which  open  cars  are  used  ex- 
clusively, it  being  his  observation  that  the  ex- 
treme of  temperature  during  the  months  com- 
pared aifccted  the  question  of  accidents  (that  is, 
extreme  cold  benum.bs  and  extreme  heat  dulls 
the  faculties) ;  therefore,  that  the  cold  of  winter 
in  this  respect  offsets  the  heat  of  summer,  and 
renders  a  fair  comparison  possible.  The  result 
of  the  comparison  was  that  the  closed  cars  will 
perform  from  two  to  four  times  the  mileage  of 
open  cars  without  accidents  of  the  character  de- 
scribed. In  other  words,  the  proportion  of  ac- 
cidents to  passengers  boarding  or  alighting  are 
about  three  on  open  as  against  one  on  closed 
cars. 

There  are  also  otlier  classes  of  accidents  an- 
alogous to,  but  not  enumerated  in,  those  in- 
cluded in  the  foregoing  comparison,  which  oc- 
cur constantly  with  the  operation  of  open  cars, 
but  which  do  not  occur  on  closed  cars.  Among 
them  might  be  enumerated  the  following;  Fall- 
ing under  guard  rails,  being  brushed  ofif  the 
running  or  stepboard  in  passing  a  standing  or 
moving  object  in  the  street,  sudden  jerk  on  starting  car,  running 
rapidly  into  curves,  etc.  All  of  these,  added  to  the  foregoing,  en- 
tail an  accident  account  of  no  mean  proportions,  and  tend  to  con- 
firm the  suspicion  that  a  convertible  car  with  end  steps  and  center 
aisle  is  a  coming  feature  in  the  traction  business. 
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In  regard  to  the  question  of  brakes,  and  eliminating  all  discus- 
sion as  to  whether  the  Elder,  Hodge,  Stevens,  Tyler,  or  any  other 
design  of  leverage  is  the  most  efficient,  you  will  all  probably  agree 
that  a  power  brake  for  electric  car  service  is  desirable  from  the 
standpoint  of  safety  in  operation  and  the  avoidance  of  accidents 
where  emergency  stops  are  necessary.  But  of  what  shall  it 
consist — an  electric  air-compressor  or  axle-driver  compressor, 
fixed  plants  for  charging  air  cylinders  attached  to  the  car 
body,  a  mechanical  brake  giving  increased  power  or  leverage, 
or  what? 

Unquestionably  many  street  railway  managers  are  to-day  passing 
through  the  experimental  state  in  testing  the  merits  of  each  style 
of  brake,  and  are  endeavoring  to  determine  which  will  meet  the  re- 
quirements in  point  of  cost  of  maintenance  and  efficiency  of  oper- 
ation ;  and  it  has  occurred  to  the  writer  that  advance  opinions  upon 
this  subject  would  be  a  trifle  undesirable  and  might  be  attended 
with  unsatisfactory  results ;  so,  with  your  permission,  we  will  pro- 
ceed to  touch  ])riefly  upon  the  subject  of  car  wheels.  You  are  un- 
doubtedly familiar  with  the  arguments  advanced  that  less  power  is 
required  to  move  i  wheel  of  smaller  diameter,  but  that  advantages 
accrue  from  the  use  of  the  33-in.  wheel  for  the  mounting  of  pres- 
ent-day motors  by  insuring  clearance  from  obstructions.  You  have 
probably  passed  through  the  experience  of  originally  using  a  wheel 


The  Public,  the  Operator  and  the  Company 

BY  C.  S.  SERGEANT 
Vice-President,  Boston  Elevated  Railway  Company. 


EXTERIOR  OF  CAR 

of  30  ins.  diameter,  with  a  weight  of  300  lbs.  each  or  less,  and  have 
found  that,  owing  to  the  increased  weight  of  cars,  and  also  the 
increased  speed  desirable  to  attain,  a  wheel  of  greater  weight  has 
become  necessary.  Many  city  systems  also  operate  suburban  roads, 
where  T-rails  are  laid  instead  of  the  usual  girder  rail,  and  where 
the  derailment  of  the  car  from  the  usual  height  of  the  T-rail  would 
result  in  disaster  to  the  wheel.  There  is  also  the  disposition  on 
the  part  of  the  motorman  at  times  to  run  at  a  high  rate  of  speed 
through  curves  with  trucks  having  a  wheel  base  of  7  ft.  or  8  ft.  All 
this  tends  in  the  direction  of  requiring  a  wheel  of  sufficient  section 
and  strength  at  hub,  spoke,  rim,  tread  and  flange  to  meet  the  above 
conditions.  The  experience  of  several  roads  has  demonstrated 
quite  satisfactorily  that  a  33-in.  wheel  weighing,  say,  420  lbs.,  and 
designed  in  section  as  per  drawings  submitted,  has  given  very 
excellent  results  and  shows  economy  as  to  replacement. 

The  author  of  this  paper  fully  realizes  the  task  with  which  he 
has  been  honored,  and  understands  that  a  device  of  any  character, 
to  have  and  retain  merit,  must  be  subjected  to  the  most  severe 
criticism,  which  is  now  fully  and  freely  invited.  He  feels  satis- 
fied that,  with  a  body  of  men  of  your  recognized  ability  and  stand- 
ing, all  "hobbies,"  if  any  such  exist,  will  be  for  the  time  eliminated, 
and  justness  and  fairness  govern  all  criticisms  of  whatever  charac- 
ter, and  he  believes  that  you,  in  common  with  himself,'  have  an 
object  to  attain  in  determining  the  most  satisfactory  vehicle  for 
electric  roads  in  point  of  efficiency  in  service,  economy  in  operation, 
and  last,  but  not  least,  the  convenience  and  comfort  of  the  traveling 
public. 


The  Springfield  Street  Railway  Company,  of  Springfield,  Ohio, 
has  secured  franchises  for  extension  to  its  city  lines. 


It  would  be  difficult,  indeed,  to  indicate  the  entire  essence  and 
range  of  street  railway  operation  in  fewer  words  than  has  been  so 
tersely  done  by  your  president  in  the  title  of  this  paper. 

It  is  with  diffidence  that  I  shall  try  to  present  a  few  thoughts  in 
its  illustration,  feeling  it  impossible,  within  the  necessary  limita- 
tions, to  do  justice  to  so  comprehensive  a  theme.  I  assume  that 
the  intention  of  this  title  is  to  induce  consideration,  and  perhaps 
discussion,  of  the  relations  of  street  railway  companies  to  the 
public,  and  in  particular  those  relations  as  concerned  with  the 
question  of  private  or  municipal  ownership,  or  in  connection  with 
the  conditions  affixed  to  grants  or  franchises,  or  possibly  as  to  the 
relations  of  the  street  railway  company  to  the  public  in  the  matter 
of  taxation.  Urban  and  interurban  transportation  of  passengers 
on  the  public  streets  and  highways  is,  in  its  nature,  so  different 
from  the  movement  of  passengers  by  waterways  or  upon  private 
rights  of  way,  that  it  is  not  only  very  difficult  for  those  not  actually 
engaged  in  the  business  to  appreciate  its  duties  and  responsibili- 
ties and  its  limitations,  but  it  is  natural  as  well  that  there  should 
be  a  sentiment  in  the  public  mind  in  relation  to 
street  railways  somewhat  different  from  that  felt 
toward  steam  railroads,  for  the  reason  that  the 
business  of  the  street  railway  is  transacted  in 
the  streets.  Few,  however,  of  those  who  are  so 
ready  to  lay  burdens  upon  the  street  railway 
realize,  or  have  ever  learned,  that  the  streets  are 
not  the  property  of  the  municipality,  but  belong 
to  the  public.  A  citizen  of  any  European 
country  has  the  same  right  upon  the  streets  of 
an  American  city  that  a  resident  in  that  city  has. 
The  care  of  the  streets  devolves,  it  is  true,  upon 
the  municipality,  but  this,  of  itself;  gives  the 
municipality  no  right  to  sell  privileges  belong- 
ing to  the  public  in  connection  with  those 
streets.  It  is  natural  for  citizens  to  assume  that 
the  street  railway  is  a  fair  mark  for  the  levying 
of  taxes,  ordinary  and  extraordinary,  and  the 
imposition  of  conditions,  severe  or  otherwise, 
in  granting  franchises.  From  this  sentiment 
and  other  causes  results  a  great  volume  of 
special  legislation,  often  ephemeral  in  its  char- 
acter, varying  in  different  States,  all  calculated 
to  impose  burdens  and  regulations  upon  this 
business.  The  great  variety  of  such  legislation 
is  continually  changing  character  and  minor 
legislation  (if  it  may  be  so  called)  which  orig- 
inates in  City  Councils  or  with  highway  author- 
ities, places  the  entire  business  of  street  trans- 
portation in  a  condition  of  uncertainty,  to  which 
few  other  investments,  and  none  of  like  magni- 
tude, are  subjected.  In  consequence  of  this  condition  of  affairs  the 
street  railway  corporations  are  constantly  placed  upon  the  de- 
fensive, and  necessarily  much  of  the  time  and  attention  of  their 
managements  is  devoted  to  a  struggle  for  a  reasonable  ex- 
istence. 

In  this  connection  I  desire  to  quote  from  an  address  delivered 
at  Philadelphia  in  April,  1900,  at  the  fourth  annual  meeting  of  the 
American  Academy  of  Political  and  Social  Science,  by  Senator 
William  Lindsay,  of  Kentucky,  this  quotation  showing  that  some 
of  the  evils  of  the  present  situation  are  appreciated  by  the'  public. 
The  quotation  is  as  follows: 

'T  may  say,  with  reasonable  confidence,  that  nine-tenths  of  the 
corporations  now  engaged  in  shaping  public  opinion  would  wel- 
come the  opportunity  to  abandon  that  policy  and  gladly  confine 
their  attention  and  devote  their  moneys  to  none  other  than  the 
purposes  of  their  creation.  If  they  could  be  relieved  from  the 
annoyances  and  dangers  attending  the  attacks  of  the  place  hunter 
and  the  professional  agitator,  and  be  protected  against  the  de- 
mands of  greedy  party  bosses  in  charge  of  party  organizations, 
they  would  submit  without  remonstrance  to  all  proper  restraints 
and  forget  their  past  political  affiliations  in  the  more  energetic 
prosecution  of  their  corporate  business." 

The  proposition  which  I  wish  to  advance  is  the  desirability  of 
legislation  substantially  uniform  in  its  character  throughout  our 
several  States  of  the  Union,  which  shall  fairly,  definitely  and  with 
reasonable  permanency,  establish  equitable  relations  between 
street  railway  companies  and  municipal  and  State  governments. 
The  most  ardent  advocate  for  heavy  franchise  taxes  or  govern- 
mental ownership  could  not  but  admit  the  desirability  of  such  a 
solution  of  this  question  from  every  point  of  view.  Surely,  there 
is  no  street  railway  company  but  would  deem  a  permanent  settle- 
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ment  of  this  character  most  advantageous.  The  banker  would  be 
spared  the  long  and  careful  consideration  of  the  particular  and 
special  conditions  in  some  small  city  and  State  before  making  his 
loan,  and  the  patrons  of  the  street  railway  company  would  receive 
the  benefit  of  that  improvement  in  service  which  would  result 
from  a  fixed  tenure  and  a  lower  rate  of  interest  upon  the  money 
invested. 

I  can  devote  but  little  space  to  the  question  of  municipal  owner- 
ship. If  the  term  "municipal  ownership"  includes  municipal  op- 
eration, which  has  usually  been  understood  to  be  the  case,  I  be- 
lieve that  the  tendency  of  the  experiments  already  made  abroad, 
and  the  knowledge  which  will  result  from  a  fair-minded  study  of 
the  subject,  will  be  toward  the  abandonment  of  any  such  proposi- 
tion. Not  the  least  inportant  reason  for  such  a  belief  is  the  fact 
that  street  railways  in  this  country,  at  least,  have  long  since  out- 
grown municipal  boundaries  in  the  sense  of  one  company  being 
confined  to  one  municipality.  Rapidly  they  are  also  outgrowing 
State  boundaries.  The  natural  tendencies  of  the  business,  there- 
fore, are  such  as  would  greatly  complicate  the  questions  of  owner- 
ship and  operation  by  municipalities.  Still  further,  the  rate  of 
interest  which  has  been  earned  upon  the  money  invested  by 
municipalities  in  Great  Britain  in  street  railways  has  been  ex- 
tremely small,  and  the  facilities  afforded  have  been  most  inferior  to 
those  enjoyed  in  this  country. 

In  general,  aside  from  the  question  of  municipal  ownership, 
government  restrictions  upon  the  construction  and  the  operation 
of  tramways  in  Great  Britain  have  been  so  severe  that  the  citizens 
have  been  deprived,  practically  until  the  present  time,  of  the  bene- 
fits which  have  been  enjoyed  by  the  citizens  in  this  country,  grow- 
ing out  of  the  freer  opportunities  which  have  in  the  past  been  af- 
forded investors  to  provide  tramway  facilities  for  cities  and  towns. 

Unquestionably  the  most  important  social  benefits,  develop- 
ment of  real  estate,  and  increase  of  taxable  property  have 
resulted  from  the  general  policy  which  has  been  in  vogue  in  the 
United  States.  Why,  then,  should  our  Legislatures  and  munici- 
palities consider  changes  of  a  restrictive  character,  calculated  to 
reduce  the  profits  of  tramway  operation,  and  consequently  re- 
strain and  dwarf  its  future  development? 

We  are  told  by  the  so-called  "economists"  that  such  is  the  trend 
of  thought.  Why  should  there  be  such  a  trend  of  thought  if  a 
fair  investigation  is  given  the  subject?  Presumably  it  will  be 
generally  admitted  that  the  only  proper  source  which  can  be 
drawn  upon  for  payment  of  taxes,  rentals,  assessments  for  paving, 
street  cleaning  and  other  similar  burdens  is  the  gross  revenue,  and 
consequently  the  net  revenue  of  the  street  railway  company;  that 
this  gross  revenue  is  contributed  by  the  public;  that,  therefore,  all 
such  burdens  are  taxes  levied  upon  the  public  who  use  the  cars. 
It  must  then  follow  that  every  burden  of  this  character  is  one 
tending  either  to  increase  the  fares,  to  maintain  them  at  a  high 
level,  or  to  diminish  the  facilities  afforded  the  public  in  the  quality 
of  cars  and  tracks,  frequency  of  service  and  its  general  main- 
tenance. A  company,  unfortunately,  is  regarded  as  an  entity, 
rather  than  as  an  association  of  individuals.  What  ownership 
could  be,  in  fact,  more  public  than  the  ownership  of  a  street  rail- 
way corporation?  Its  shares  can  be  purchased  by  everyone,  and 
investigation  will  almost  invariably  show  such  ownership  to  be 
widely  disseminated  and  largely  among  a  class  of  citizens,  male 
and  female,  who  can  ill  afford  the  impairment  of  the  anticipated 
revenue. 

What  greater  benefit  could  be  conferred  upon  our  citizens  than 
legislation  of  a  character  calculated  to  eliminate  from  street  rail- 
way securities  their  speculative  nature  and  place  them  substan- 
tially upon  the  basis  of  a  savings  bank  deposit? 

Many  persons  have  pointed  out  the  social  benefits  of  street 
railways,  especially  electric  street  railways,  and  in  particular  due 
to  the  American  system  of  a  uniform  fare,  regardless  of  distance, 
within  a  reasonable  radius  from  a  center  of  population.  Exami- 
nation of  this  subject,  especially  in  contrast  to  the  European  sys- 
tem, will  show  extraordinary  advantages  of  the  American  system. 
The  very  small  fare  for  the  very  short  distances,  which  has  been 
the  general  custom  abroad,  has  neutralized  the  benefit  which 
otherwise  would  have  been  experienced  by  the  community  in  such 
large  cities  as  are  provided  with  good  tramway  facilities.  The 
poorest  element  in  the  population,  as  a  result  of  such  system,  is 
confined  abnormally  in  centers  of  population,  and  the  amount  of 
expenditure  for  policies,  lighting  and  the  attention  to  the  public 
health,  is  necessarily  greatly  enhanced,  and  the  moral  effect  of 
such  concentration  of  population  is  most  serious.  Uniformity  of 
fare  tends  to  break  up  the  slums:  gives  the  workmen  and  his 
children  a  home  of  their  own  in  the  suburbs,  and  the  question  of 
rates  is  therefore  one  in  which  the  great  majority  of  the  people 
are  vitally  interested. 

In  the  light  of  these  facts,  is  it  not  unwise  to  so  tax,  in  one 


form  or  another,  the  tramway  enterprises,  that  they  are  prevented 
from  rendering  that  service  in  transportation  which  might  other- 
wise be  secured?  In  these  days  of  extravagant  expenditure  by 
municipality  and  State  it  is  doubtless  a  difficult  matter  to  deter- 
mine how  the  necessary  funds  are  to  be  provided,  and  it  is  natural 
that  the  business  of  the  street  railway  company,  being  always  in 
the  public  eye,  should  seem  a  proper  subject  of  assessment;  but 
we  should  never  lose  sight  of  the  fact  that  any  such  burden  is  in 
restraint  of  transportation  facilities.  A  frequent  argument  for 
municipal  ownership  is  that  municipalities  can  borrow  money  at 
lower  rates  of  interest  than  private  corporations.  Why  not,  then, 
pass  such  laws  as  will  make  the  credit  of  private  corporations  good 
enough  to  command  the  lowest  rates  of  interest?  But  it  is  also 
argued  that  great  profits  would  result,  therefore,  great  abatement 
of  taxes  upon  others  if  the  cities  were  in  control  of  the  tramway. 
As  I  have  already  pointed  out,  it  seems  reasonable  to  suppose 
that  the  greatest  benefits  to  a  community  have  accrued,  and  will 
continue  to  accrue,  by  private  ownership. 

The  question  as  to  whether  the  capital  invested  in  street  railways 
and  their  property  should  be  exempted  from  all  special  taxation, 
in  order  that  the  greatest  inducements  may  be  afforded  to  in- 
vestors to  increase  such  facilities,  or  that  the  profits  should  be 
restricted  by  limitation  of  dividends,  or  division  of  surplus  earn- 
ings with  the  public,  or  bearing  additional  burdens  in  the  main- 
tenance of  street  surface  and  otherwise,  is  a  fair  ground  for  dis- 
cussion. Much  may  be  said  upon  both  sides  of  the  argument, 
yet  I  am  firmly  of  the  belief  that  greater  public  benefit  is  to  be 
had  by  the  exemption  from  taxation  than  by  other  methods.  It 
is  not  to  be  supposed  that  in  any  city  or  State  capital  should  be 
permitted  to  conduct  the  affairs  so  vitally  bound  up  with  the 
private  interests  of  every  citizen  without  proper  restriction  and 
regulation,  but  the  persons  whose  capital  is  invested  have  equal 
right  to  the  protection  of  our  laws,  although  that  side  of  the 
question  is  too  often  overlooked. 

The  best  service  can  never  be  secured  when  several  corporations 
are  intrusted  with  the  duty  of  providing  transportation  for  any 
center  of  population.  A  properly  regulated  monoply  undoubtedly 
conduces  to  the  best  of  service,  and  with  suitable  provision  for 
freedom  of  investment  in  its  securities  and  suitable  regulation  of 
the  service  performed,  the  public  good  would  be  conserved,  and 
the  evils  which  arise  from  unnecessary  investments,  due  to  com- 
petitive enterprises,  upon  all  of  which  (necessary  or  unnecessary) 
the  public  must  pay  interest  or  must  suffer  as  patrons  and  in- 
vestors, would  be  avoided. 

Under  the  conditions  usually  existing  the  operator  of  a  street 
railway  is  charged  with  duties  and  responsibilities  of  the  most 
exacting  nature.  His  work,  in  so  far  as  it  is  manifest  to  the  pas- 
senger, is  of  so  public  a  character  that  there  is  little  opportunity 
for  a  failure  to  provide  proper  service  to  go  unremarked;  and  he 
is  therefore  held  to  so  strict  an  accountability  that  the  character 
of  the  service  must  necessarily  be  continually  improved. 

Probably  the  greatest  misfortune  attendant  upon  the  conduct 
of  a  street  railway  is  the  inability  to  provide  comfortable  accom- 
modations during  the  so-called,  "rush  hours"  of  the  afternoon. 
It  may  almost  be  said  that  street  railway  traffic  during  rush 
hours  increases  as  the  square  of  the  facilities  provided.  It  is  the 
constant  endeavor  of  every  operator  to  meet  these  conditions,  but 
his  efforts  in  the  provision  of  extraordinary  power  supply,  rolling 
stock  and  employees  are  seldom  appreciated,  for  the  reason  that 
it  is  impossible  to  prevent  the  overcrowding  of  cars  during  such 
hours.  This  overcrowding  tends  to  much  loss  of  revenue,  to  minor 
accidents  to  passengers,  and  creates  in  the  minds  of  the  passengers 
a  feeling  of  dissatisfaction  toward  the  transportation  company 
and  a  belief  in  its  extraordinary  profits.  As  a  matter  of  fact, 
everything  surrounding  these  conditions  tends  to  diminish  the 
company's  profits  and  to  increase  its  investments. 

Erroneous  ideas  prevail  in  the  public  mind  relative  to  the  profits 
to  be  derived  from  street  railway  enterprises.  Those  who  are 
engaged  in  the  business  realize  that  the  utmost  endeavors  and 
watchfulness  are  necessary  to  secure  a  fair  return  upon  the  invest- 
ment. When  there  are  added  burdens  in  the  way  of  excessive 
taxation,  or  otherwise,  then,  indeed,  is  the  operator  in  need  of  all 
his  experience  and  skill  to  save  a  proper  dividend  from  the  net 
earnings. 

Your  association  has  been  in  existence  for  a  considerable  term 
of  years,  but  it  has  not  become  feeble  in  its  old  age.  It  would 
seem  to  be  within  the  power  of  the  association  and  within  the 
scope  of  its  duties  to  take  some  action  looking  toward  uniformity 
of  legislation  relative  to  street  railway  companies,  and  to  aid  in 
the  correction  of  fallacies  by  dissemination  of  information  upon 
many  points  as  to  which  the  general  public  is  entirely  ignorant. 
If.  in  the  few  thoughts  which  have  been  suggested,  there  is  any- 
thing worthy  of  your  consideration,  my  purpose  in  writing  this 
paper  will  have  been  accomplished. 


October  12,  1901.] 
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Street  Railways- 


-a  Review  of  the  Past  and  a  Forecast 
of  the  Future 


BY  ROBERT  McCULLOCH 
General  Manager,  Chicago  City  Railway  Company 


THE  OLD  MULH  CAR 


Not  until  the  latter  part  of  the  sixth  decade  of  the  nineteenth 
century  did  the  failure  of  the  rumbling  omnibus  to  meet  the  re- 
quirements and  demands  for  facilities  for  commercial  and  social 
transportation  in  the  cities  begin  to  force  itself  into  public  con- 
sideration and  generate  inquiry  as  to  methods  of  betterment.  The 
cities  were  spreading  in  their  development  beyond  the  limits  of 
pedestrianism  to  those  whose  income  justified  the  expenditure 
of  the  cost  of  the  morning  and  evening  ride,  and  as  the  distances 
became  greater,  the  difficulties  of  existing  efforts  at  accommoda- 
tion increased.  As  the  income  of 
the  merchant  and  manufacturer 
increased,  so  also  grew  the  desire 
to  separate  the  residence  from  the 
shop,  and  the  suburban  home  fol- 
lowed. Then  the  time  consumed 
m  the  journey  at  the  two  ends  of 
the  business  day  became  a  consider- 
ation, and  next  the  discomfort  of 
the  long  ride  over  streets  so 
poorly  paved  that  they  were  only, 
in  many  instances,  badly-kept  roads. 
The  outgrowth  of  this  casting  about 

for  a  betterment  was  the  street  railway,  and,  almost  without  excep- 
tion, the  original  railways  were  the  successors  of,  and  a  transforma- 
tion from,  the  bus  line.  The  rails  were  laid  in  a  fashion  little 
akin  to  present  style  of  construction.  The  "bob-tail"  car  was 
scarcely  better  in  its  accommodation  facilities  than  its  predecessor, 
but  its  speed  was  greater,  its  frequency  of  service  much  increased, 
and  its  extension  beyond  the  former  limits  of  the  stage  still  in- 
creased the  opportunity  and  desirability  for  border  habitations. 
The  same  spirit  which  would  allow  Davy  Crockett  to  be  happy 
and  contented  only  on  the  extreme  borders  of  civilization  is  ever 
and  always  making  new  and  extended  limits  to  our  cities. 

These  adventurous  pioneers  contributed  a  patronage  which  en- 
couraged the  new  enterprise.  Rails  were  laid  on  all  the  stage 
routes.  The  bus  was  housed  forever,  to  the  regret  of  the  man 
who  had  sat  so  long  on  its  boot,  and  who  was  so  cheerfully 
greeted  by  its  daily  patrons,  to  all  of  whom  he  had  grown  to  be 
a  necessity  in  the  daily  routine  of  life.  He  took  his  place  on  the 
little  platform  on  the  front  end  of  the  car,  and  in  the  changes  that 
have  followed  so  rapidly  in  the  development  of  street  railway 
conditions,  no  man  has  been  his  equal  as  an  expert 
driver  or  motorman  or  gripman,  and  in  no  hands  has 
the  safety  of  his  passengers  been  so  well  considered. 

Immediately  following  the  installation  of  the  first 
railways  came  the  war,  which  attracted  the  attention, 
the  energy  and  the  enterp^-ise  of  the  whole  land.  There 
was  no  thought  then  of  else  than  methods  and  schemes 
of  human  destruction.  The  exciting  and  alluring  and 
enticing  pastime  of  war  possessed  the  people  of  the  en- 
tire land.  No  hero  was  so  great  as  he  who  had  stood 
in  the  midst  of  the  greatest  carnage,  and  no  heritage  is 
so  prized  as  that  left  by  him  who  unflinchingly  met  a 
hundred  times  his  gallant  and  determined  foe.  When 
sheer  exhaustion  brought  peace  at  last,  there  had  been 
engendered  a  vigor  and  enterprise  which,  perhaps, 
would  never  have  known  existence  but  for  the  rugged 
experiences  of  four  years  of  devotion  and  courage  and 
manhood  never  equaled  in  the  history  of  the  world. 

This  vigor  and  enterprise  found  abundant  opportu- 
nity.   The  good  soldier  became  the  useful  citizen,  and 
the  street  railway,  claiming  its  share  of  attention,  began 
to  contribute  its  part  toward  rural  development,  which 
development  has  been  made  possible  only  through  con- 
tinued progress  of  methods  and  appliances  and  their  ap- 
plication by  men  as  tireless  as  the  sun.    Rails  weighing 
25  lbs.  to  the  yard  were  considered  ample  in  their 
strength  and  stifTness,  and  they  were  rolled  in  lengths 
little  more  than  20  ft.    They  were  spiked  to  wooden  stringers, 
which  were  held  in  gage  and  alignment  by  being  notched  into 
cross-ties,    in    which    notches    they    were    secured    by  dove- 
tailed   keys.     Cars    were    constructed    with    special    view  to 
lightness     in     weight,     every     piece     of     wood     and  iron 
being  chamfered  and   worked  down   to   the  limit   of  prudent 
requirement  for  strength.    Wheels  were  made  of  a  weight  as  light 
as  140  lbs.,  t8o  lbs.  being  a  heavy  wheel.     With  few  exceptions, 
roads  were  originally  equipped  with  the  "bob  tail"  car,  the  length 


of  the  body  being  10  ft.  to  12  ft.,  the  front  end  enclosed  with  a 
circular  dash  and  a  step  on  the  rear,  the  passenger  opening  and 
closing  the  door  as  he  passed  through  it.  A  fare  box  on  the  right 
of  the  front  door  was  expected  to  have  the  respectful  attention 
and  the  consideration  of  every  passenger,  even  though  in  his 
anxiety  for  transportation  he  could  find  a  lodgment  for  only  one 
foot  on  the  rear  step,  and,  holding  himself  in  that  position  by  an 
outstretched  arm  to  the  door  jamb,  with  his  other  hand  he  passed 
up  his  nickel  or  other  money,  the  change  was  made,  the  nickel 
deposited  and  the  balance  returned  by  various  reaches  and  through 
several  hands.  A  great  improvement  consisted  in  the  introduc- 
tion of  a  mechanism  by  which  the  driver  opened  and  closed  the 
rear  door,  either  by  a  rod  and  levers  or  an  endless  cord.  Next 
followed  a  fare  chute,  having  places  of  deposit  at  each  window 
post  and  on  the  outside  of  the  rear  end.  The  nickel  was  dropped 
into  this  receptacle,  the  chute  having  an  inclination  to  the  front 
and  ending  in  either  side  of  the  fare  box,  and  thus  the  fare  went 
up  without  the  intervention  of  the  fellow  passenger.  The  stove 
was  added  in  latitudes  where  the  severity  of  the  winter  made  it 
necessary,  and  then  the  little  open  car  made  its  appearance  during 
the  summer  months.  This  completed  the  luxury  of  metropolitan 
transportation,  and  the  street  railway  became  a  recognized  in- 
stitution in  the  process  of  city  development.  The  motive  power 
of  this  vehicle  was  either  a  single  horse  or  a  pair  of  little  fleet- 
footed  mules,  with  a  hill  horse  at  the  heavy  grades. 

The  driver  was  necessarily  a  man  of  much  capacity,  endurance 
and  versatility.  He  must  be  an  expert  in  the  handling  of  his 
horses  and  in  controlling  the  car  through  the  brake;  he  must 
watch  in  front  that  he  did  not  run  into  other  vehicles  or  over 
pedestrians;  he  must  scan  the  side  streets  for  the  approach  of  in- 
tending passengers;  he  must  closely  observe  the  rear  of  the  car 
that  he  might  keep  track  of  the  passengers  who  had  and  who 
had  not  paid  their  fare,  that  he  might  always  notice  a  signal  to 
stop,  and  that  the  rear  step  might  not  be  occupied  by  those  who 
did  not  intend  to  pay  the  required  fee  for  the  privilege  of  a  ride; 
lie  must  make  change  as  desired;  he  must  answer  questions  and 
give  desired  information;  he  must  open  and  close  the  rear  door; 
he  must  in  winter  take  care  of  the  fire  in  the  little  stove,  arid  at 
night  care  for  and  adjust  his  lamps.  With  all  these  duties  he  must 
stand  exposed  to  the  splashing  of  the  mud,  the  beating  of  the 
rain  and  snow,  with  his  lines  in  one  hand  and  the  other  hand 
constantly  on  the  brake.  This  work  he  performed  during  twelve 
to  fourteen  hours  on  his  short  day  and  sixteen  to  eighteen  hours 
on  the  long  one,  and  the  long  and  short  alternated. 

The  passenger,  we  would  say  to-day.  was  such  through  sheer 
necessity.  If  he  lived  five  miles  away  he  was  an  hour  from  his 
work,  provided  there  were  no  mishaps  or  delays.  If  the  car 
jumped  the  track  he  got  out  and  lifted  it  on  again.    If  the  horse 
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stopped  on  the  upgrades  to  get  his  wind  or  by  reason  of  the  ob- 
struction of  snow  or  mud,  the  passenger  "put  his  shoulder  to  the 
wheel"  and  helped  to  make  the  start.  He  dropped  his  nickel  in 
the  slot,  he  passed  up  that  of  his  neighbor;  with  the  driver  he 
frowned  on  the  man  who  ignored  the  fare  box,  and  he  seldom 
burned  the  midnight  oil  or  wasted  his  postage  stamps  in  writing 
and  sending  letters  of  complaint.  Appliances  for  the  clearing 
away  of  snow  and  ice  were  crude,  entailing  ceaseless  labor  and 
watchfulness  throughout  the  winter,  and  the  heat  of  the  summer 
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brought  equal  burden  in  the  care  of  the  faithful  animals,  whose 
even  gait  must  be  maintained  notwithstanding  the  relentless  soar- 
ing of  the  thermometer. 

But  the  "bob-tail"  car  had  only  a  short-lived  existence.  It  was 
replaced  by  a  larger  vehicle,  drawn  by  two  horses  and  manned 
by  a  conductor  as  well  as  a  driver.  In  some  instances  this  re- 
placement was  made  in  recognition  of  the  necessity  for  better  pro- 
vision for  an  increasing  patronage,  and  in  others  the  angry  pro- 
test of  passengers  against  the  performance  of  the  duties  of  the  con- 
ductor drove  the  last  of  the  "bob-tails"  from  the  street.  In  the 
meantime  the  weight  of  the  rail  had  been  increased,  and  tracks 
as  well  as  cars  were  improved.  Then  came  the  girder  rail,  and 
about  the  same  time  the  American  Street  Railway  Association 
had  its  birth.  This  brought  an  era  of  fellowship  and  inter- 
communication among  street  railway  men  that  had  not  previously 
existed.  The  method  of  treating  colic  in  horses  was  no  longer 
held  as  a  trade  secret,  and  the  free  interchange  of  experiences  in 
the  solution  of  common  perplexities  has  contributed  greatly  to  the 
rapid  and  wonderful  developments  which  can  only  astound  us 
when  we  look  but  a  few  years  backward. 

The  demand  for  more  extended  and  more  rapid  transportation 
by  the  man  who  insisted  on  living  on  the  extre^^ne  border,  as  well 
as  the  driving  of  the  tenement  house  from  the  heart  of  the  city  by 
the  necessity  of  occupying  this  space  for  manufacturing  and  ware- 
house and  office  purposes,  brought  into  use  the  cable,  but  its 
great  cost  and  its  lack  of  flexibility  prohibited  its  adoption  except 
under  favored  conditions. 

Then,  just  as  some  higher  and  greater  power,  through  human 
agency,  had  given  us,  only  when  there  became  extreme  necessity 
for  it,  steam  and  the  telegraph,  and  the  reaper  and  the  thresher, 
and  the  telephone,  so  there  came  the  revelations  that  enabled  the 
application  of  electricity  to  purposes  of  power  for  transportation. 

The  efforts  at  this  application,  in  the  beginning,  were  crude  as 
compared  with  present  practice.  The  motor  was  set  up  on  the 
platform  or  in  the  body  of  the  car  and  geared  to  the  axle  with 
chain  and  sprocket  wheels.  The  wire  conveying  the  power  was 
on  the  side  of  the  street  and,  through  a  traveling  carriage  and 
flexible  wire,  communicated  the  current  to  the  motors.  A  7/4-hp 
motor  was  considered  ample,  because  had  not  two  real  horses 
done  the  work?  And  engineers  of  real  ability  contended  long 
and  vigorously  that  this  new-found  power  might  do  the  work 
after  a  fashion  on  levels,  but  it  could  not  climb  a  hill,  however  so 
slight  the  grade.  But  it  did  climb  a  hill,  and  it  has  climbed  all 
the  hills,  either  real  or  imaginary,  which  have  seemed  to  obstruct 
its  march  of  usefulness.  As  confidence  came  to  those  who  had 
doubted  or  hesitated,  the  faithful  horse  was  sent  to  the  pasture,  or 
to  less  considerate  masters.  The  old  horse  car  now  had  its  motive 
power  placed  under  it  instead  of  in  front,  and  the  driver  who  had 
seemingly,  only  a  short  time  previously  left  the  boot  of  his  omni- 
bus, now  exchanged  his  lines  for  the  controller  handle.  A  higher 
speed  was  attained,  and  the  man  who  was  content  with  living  4 
miles  from  his  business  could  not  now  be  satisfied  with  less  than 
6  miles  or  8  miles.  Patronage  was  increasing  rapidly,  new  and 
heavier  and  better  tracks  were  laid,  larger  cars  were  built,  and 
motors  were  doubled  and  trebled  and  multiplied  again  in  power. 
Power-house  machinery  was  changed  again  and  again,  improve- 
ments and  betterments  were  so  rapid  that,  appliances  being  or- 
dered, they  were  almost  obfolete  before  they  could  be  installed. 

And  all  this  has  come  about  in  so  short  a  time  that  many  of 
us  who  have  passed  through  the  entire  experience  do  not  yet  feel 
that  our  activity  and  usefulness  have  been  at  all  impaired.  In 
contemplation  it  seems  the  work  of  the  magician,  and  still  the 
betterments  go  on  and  on,  and  I  am  asked  to  prophesy  for  the 
future.  That  would  seem  better  the  task  of  some  resourceful 
writer  of  fiction.  Could  any  prediction  as  to  what  may  yet  be  de- 
veloped, however  so  bold,  be  held  as  unworthy  of  consideration 
in  view  of  what  has  occurred  during  the  last  decade? 

Electricity  in  its  flexibility  is  adaptable  to  purposes  so  varied 
that,  to  enumerate  them,  would  require  a  volume.  It  may  be 
used  as  a  toy  and  carried  in  the  vest  pocket  to  illuminate  at  will  the 
tiniest  personal  ornament,  while  an  enlargement  of  the  same  proc- 
ess gives  us  a  searchlight  rivaling  the  sun  in  brilliancy  and  ex- 
tent. It  runs  the  most  delicate  instrument  the  dentist  can  use, 
and  just  as  readily  runs  the  heaviest  trains  of  railroad  cars.  It 
decorates  the  palace  and  lights  the  alley  of  the  slums;  it  heats  our 
houses  when  we  have  zero  weather,  and  cools  the  same  space  when 
the  thermometer  relieves  itself  through  the  top  of  the  tube.  It 
furnishes  illusions  and  delusions;  it  makes  the  hot  sands  of  the 
desert,  and  it  lights  the  way  as  we  follow  our  guide  without  fear 
of  danger.  But  in  nothing  does  it  afifect  so  large  a  portion  of 
humanity  as  in  its  street  railways  application. 

The  street  car  has  ceased  to  be  "the  poor  man's  carriage."  It 
is  everybody's  carriage.  It  has  ceased  to  be  purely  a  necessity,  a 
large  proportion  of  its  revenue  coming  from  travel  induced  by 


pleasure  alone.  It  has  built  and  expanded  and  beautified  the 
city,  and  with  the  growing  of  the  city  its  institutions  have  multi- 
plied and  enlarged.  The  mercantile  establishments  of  to-day 
could  not  have  their  patrons  and  their  necessary  force  of  em- 
ployees carried  to  and  fro  by  former  means  of  transportation.  The 
theaters  owe  their  increased  attendance  to  the  speed  and  comfort 
with  which  the  necessary  journey  is  made.  The  former  occupant 
of  the  tenement  house  no  longer  needs  to  live  at  the  threshold 
of  the  factory  or  shop.  The  street  railway  has  extended  the  time 
limit  to  the  little  cottage  in  the  suburbs,  and  it  has  made  the  real 
estate  man  wonder  if  he  really  had  an  occupation  in  times  gone 
by.  In  fact,  the  city  of  to-day  is  as  unlike  its  former  self  as  is  the 
street  railway  little  akin,  in  construction,  equipment  and  opera- 
tion, to  its  predecessor.  And  paralysis  is  a  mild  term  to  signify 
the  condition  into  which  the  city  is  plunged  by  misfortunes  that 
stop  the  revolution  of  its  car  wheels.  Then  is  realized  how  great 
a  part  the  street  car  has  in  all  the  affairs  of  city  existence;  then,  in 
meek  contrition,  we  remember  and  retract  the  ugly  words  which, 
in  moments  of  unguarded  impatience,  we  uttered  concerning 
vehicles  and  men  whom  we  would  welcome  now  with  gladsome 
smile;  then,  indeed,  does  "the  stone  which  the  builders  has  re- 
jected become  the  head  of  the  corner";  then  we  realize  that,  in  our 
prosperity,  "men  may  come  and  men  may  go,  but  the  'street  rail- 
way' goes  on  forever."  The  labor  and  care  and  watchfulness  of 
those  who  give  it  life  and  vigor  and  usefulness  do  not  cease  with 
the  turning  of  the  key  in  the  door  of  the  factory  or  shop  or  ware- 
house; their  days  are  all  of  twenty-four  hours'  duration;  in  sun- 
shine and  in  storm,  when  the  world  sleeps  or  is  in  turmoil,  their 
duties  are  equally  exacting;  in  their  list  is  no  place  for  the  lag- 
gard or  the  drone,  nor  for  him  who  does  not  always  place  the 
performance  of  duty  first  before  thought  or  self. 

The  street  railway  has  not  hesitated  in  its  progressive  march 
at  the  line  marking  the  border  of  the  city;  it  has  made  an  "all 
hands  round"  for  the  adjoining  villages  and  settlements,  and 
linked  them  in  a  community  of  interest;  it  has  driven  the  steam 
road  ignominiously  from  the  field  of  short  traffic,  and,  with  a 
courageous  confidence  and  irrepressible  energy,  which  bring,  usu- 
ally, ultimate  success,  it  reaches  out  for  more  extended  distances. 
The  man  who  contributes  the  nickel  is  the  chief  beneficiary  of  all 
this  betterment  and  extension.  His  toll  was  a  dime  when  the 
cumbersome  bus  jolted  him  scarcely  more  than  a  mile  over  the 
rough  highway.  Now,  while  the  time  consumed  is  of  little  greater 
duration,  half  that  amount  purchases  the  privilege  of  many  miles 
of  transportation  with  the  allowance  of  transfer  and  retransfer,  and 
still  each  year  brings  betterment  and  improvement,  in  smoother 
tracks,  larger  and  more  comfortable  cars,  greater  speed  and 
shorter  interval. 

The  future  of  the  street  railway  is  linked  indissolubly  with  the 
city  in  all  its  advancement  and  improvement,  its  extension  and 
growth,  its  physical  and  moral  betterment  and  its  health  and 
adornment.  In  all  these  is  the  city  the  follower  and  the  dependent, 
and  of  vastly  more  importance  to  its  people  and  their  interests  is 
it  that  it  shall  have  good  street  railways,  than  that  the  entire  rail- 
way revenues  should  revert  to  its  treasury. 

There  is  a  popular  clamor  for  municipal  ownership,  and  whether 
or  not  this  idea  may  materialize  has  much  to  do  with  continued 
progress.  Looking  back  over  the  rapid  and  costly  changes  of 
the  past  few  years,  we  must  question  the  likelihood  that  munici- 
palities would  have  been  strong  enough  and  bold  enough  to  have 
so  ventured  in  discarding  the  old  and  grasping  for  the  new.  Only 
the  stimulating  expectancy  of  success  and  reward  could  have 
nerved  the  individual  determination  and  risk  that  have  resulted  in 
existing  conditions.  Municipal  ownership  has  been  made  possi- 
ble by  the  necessary  legal  authorization  in  perhaps  only  one  State, 
and  there  it  has  utterly  failed  of  fruition,  seemingly,  from  the  im- 
possibility of  agreement  as  to  terms  and  conditions  and  the  diffi- 
culty of  financial  provision.  Because  governmental  control  or 
ownership  exists,  or  is  being  attempted,  in  a  few  foreign  cities,  is 
no  rational  justification  for  the  conclusion  that  it  would  be  wise 
or  proper  here.  The  requirements  of  the  people,  their  customs 
and  methods  of  business  are  vastly  different,  and  no  city  of  this 
country  could  have  attained  its  present  development  had  its 
transportation  facilities  been  as  limited  as  the  best  given  by  munic- 
ipalities which  we  find  in  .  control  of  that  important  institution. 
That  the  ownership  and  control  by  the  city  of  water  and  light 
supply  have  been  found  of  advantage  does  not  warrant  that  the 
same  result  would  follow  their  operation  of  its  street  railways. 
While  the  former  institutions  may  exist  under  the  baneful  political 
influences  and  incumbrances  which  we  find  embarrassing  them, 
it  is  questionable  if  the  daily  transport  of  its  people  would  be  in 
safe  or  capable  hands  when  intrusted  to  those  whose  terms  of 
office  and  position  rested  on  influences  in  which  merit  was  no 
consideration.  A  healthy  and  vigorous  competition  bestows 
public  benefit  that  a.\\  may  enjoy,  and  a  retirement  of  street  railway 
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transportation  from  this  field,  through  municipal  ownership,  could 
scarcely  be  doubtful  of  result,  and  the  very  spirit  of  paternalism 
and  dependence  which  is  fostered  and  encouraged  by  attempting 
to  provide  for  a  community  is  the  spirit,  a  rebellion  against  which 
founded  and  prospered  this  mightiest  of  all  nations.  We  are  not 
yet  ready  for  municipal  ownership,  existing  franchises  in  most 
instances  having  a  generation  yet  to  run,  so  we  may  safely  assume 
that  the  same  energy  and  earnestness  which  have  characterized 
the  conduct  of  the  street  railway  during  its  recent  wonderful  de- 
velopments will  continue  to  exercise  the  same  healthful  influence. 

The  man  who  directs  the  affairs  of  a  street  railway  is  aware 
that  in  the  community  he  is  a  merchant  selling  his  ware  just  as 
other  tradesmen  are  bartering  theirs.  If  he  would  succeed  he 
must  give  his  customer  the  best  that  skill  and  industry  and  per- 
severance can  provide,  and,  like  the  other  merchant,  he  is  entitled 
to  the  benefits  that  come  from  honest,  perservering  and  painstak- 
ing application.  With  this  stimulus  to  continued  and  renewed 
exertion,  the  benefits  and  increased  advantages  to  the  public  must 
continue  with  each  succeeding  year.  The  scientist  and  the  manu- 
facturer, the  car  builder  and  the  machinist,  the  rollingmill  and 
the  foundry,  can  produce  no  appliance,  however  so  costly  and 
extensive,  that  the  street  railway  of  the  present  and  the  future 
will  not  readily  adopt  and  place  in  immediate  use,  if  it  promises  a 
betterment  of  the  service  rendered  to  its  patrons.  The  prosecu- 
tion of  no  business  or  enterprise  has  entailed  so  many  or  such 
costly  changes  and  abandonment  of  previous  methods.  Tracks, 
cars  and  power  houses  are  discarded  and  renewed. 

The  ever  increasing  prosperity  of  the  agricultural  interests  of 
the  country,  with  improved  methods  of  tilling  the  soil  and  saving 
the  crops,  enriches  the  farmer  and  enables  him  to  indulge  in 
luxuries  formerly  unknown  to  him.  The  city,  in  supplying  his 
demands,  must  increase  its  factories  and  its  supply  houses  and 
its  population,  but  population  and  manufacture  and  trade  cannot 
increase  without  a  corresponding  growth  of  the  street  railway, 
and  in  its  growth  it  must  keep  pace  with  the  spirit  of  progress 
which  pervades  our  land. 

In  track  construction  we  have  gone  from  a  rail  of  28  lbs.  to  the 
yard  to  one  of  100  lbs.,  heavier  than  that  required  by  the  steam, 
railway;  60-ft.  lengths  to  decrease  the  number  of  joints  are  used, 
and,  not  content  with  that,  the  joint  has  been  entirely  obliterated 
by  welding  process;  and  still  we  are  ready  to  adopt  any  improve- 
ment in  these  conditions  which  the  ingenuity  of  our  craft  will 
devise  and  the  manufacturer  provide.  The  same  builders  of  cars 
who,  a  few  years  ago,  were  executing  orders  for  lo-ft.  cars  as  light 
as  possible  to  hold  together  in  safety,  are  now  busy  with  lengths 
of  from  40  ft.  to  60  ft.,  and  still  we  have  not  reached  the  limit. 
The  designer  of  the  electrical  equipment  has  gone  from  two 
motors  of  jYz  hp  each  to  40  hp  or  50  hp  each,  and  yet  we  are 
ready  to  encourage  his  further  efforts  by  placing  in  use  better  pro- 
ductions whenever  he  will  make  them  available.  A  modern  elec- 
trical power-producing  plant  is  a  masterful  combination  of  scien- 
tific design  and  the  skill  and  handicraft  of  the  artisan,  but  with  all 
this  excellence  it  perhaps  bears  as  little  resemblance  to  that  which 
a  few  more  years  will  develop,  as  to  the  delicate  little  machines 
which  have  scarcely  had  time  to  grow  rusty  since  they  were  dis- 
carded. The  street  railway  of  the  future  must,  and  will,  have 
every  device  and  method  and  appliance  that  will  tend  to  the  rapid, 
safe  and  comfortable  transport  of  its  patrons.  Tracks  and  cars 
and  propulsion  must  and  will  be  the  best  that  money  and  skill 
can  provide. 

But  there  is  no  better  work  for  the  future,  and  none  of  so  great 
importance  to  every  interest  that  concerns  the  ownership  and 
operation  and  patronage  of  the  street  railway,  than  the  consider- 
ation of  the  army  of  men  who,  with  ceaseless  toil  and  watchful  in- 
dustry, give  safe  transit  to  the  multitudes  of  the  city,  the  men 
who  stand  at  the  levers  throughout  the  endless  day  and  guide  the 
swiftly-moving  and  heavily-laden  vehicles  through  streets  teeming 
with  life  and  bustle  and  activity,  with  countless  other  vehicles  and 
pedestrians  coming  and  going  and  crossing,  each  intent  only  on 
what  concerns  himself,  leaving  all  the  burden  of  care  and  watch- 
fulness and  promptness  of  discernment  and  action  to  rest  on 
shoulders  already  bearing  enough;  and  the  men  who,  with  equal 
attention  and  caution,  care  for  the  occupants  of  the  car,  watch 
for  their  safety,  attend  to  their  wants,  reply  to  their  inquiries,  and 
with  patience  and  good  nature  discharge  their  multiplicity  of 
duties:  and  the  men  whose  eyes  watch  with  unrelenting  constancy 
and  whose  hands  are  always  at  the  throttle  valves,  that  there  may 
be  no  hindrance  to  the  continuity  of  the  rolling  of  the  wheels;  and 
all  the  various  departments  filled  with  men,  who,  like  the  vigilant 
"minute  man"  of  colonial  days,  are  ever  ready  to  perform  with 
earnest  intelligence  the  duties  which  thev  have  assumed.  All  these 
men,  thoroughly  imbued  with  the  spirit  of  self-abnegation,  hold 
(he  dischfirrre  of  duty  firs*^  in  all  the  purposes  of  life.  With  in- 
dustry and  intelligence  and  loyalty  they  perform  tlicir  obligations. 


they  represent  us  with  the  public,  with  persevering  patience  taking 
care  of  the  annoyances  and  worries  which,  of  necessity,  con- 
stantly arise.  They  are  our  friends  and  helpers  and  coworkers  in 
the  accomplishment  of  the  task  to  which  we  devote  our  lives. 
Our  relations  with  them  should  stand  on  a  solid  foundation  of 
honest  fairness,  kindly  consideration,  and  appreciative  confidence. 
The  disturber  should  not  be  allowed  to  come  between  us,  and 
there  should  be  a  community  of  feeling  and  interest  that  allows 
no  separation  of  purpose  or  effort.  There  are  lessons  of  the  past 
for  both  of  us,  which,  if  we  heed,  will  guide  us  in  the  open  way 
between  the  Scylla  and  Charybdis  of  the  future. 

The  street  railway  of  the  future  stands  in  grand  relife  as  an 
institution  of  all  future  progress  and  development.  Its  service 
is  a  concern  of  every  member  of  the  community;  there  is  no  work 
or  undertaking  that  so  permeates  the  home  and  life  of  all  the 
people  around  us.  Our  responsibility  is  a  burden  to  be  safely 
borne  only  on  herculean  shoulders.  Let  us  stand  under  it  bravely 
and  with  persistent  and  determined  manliness,  so  that  our  own 
conscience,  at  least,  shall  acquit  us  with  the  plaudit,  "Well  done, 
good  and  faithful  servant." 

 <^  

The  Relation  of  Interurban  Roads  to  City  Roads 


BY  IR.\  A.  McCORMACK 
General  Manager,  Cleveland  Electric  Railway  Company 

It  is  the  writer's  opinion  that  the  relations  existing  between  a 
city  road  and  an  interurban  road  should  closely  resemble  the 
relations  existing  between' the  members  of  a  partnership  firm. 
Both  should  exert  their  efforts  with  the  same  end  in  view,  and 
should  miss  no  opportunity  of  developing  the  mutual  interests, 
although  each  may  occasionally  have  individual  interests  which 
may  not  coincide.  This  rule  should  hold  as  good  when  the  two 
roads  are  controlled  by  different  people  as  when  they  are  owned 
by  the  same  interests. 

In  the  case  ol  the  company  with  which  the  writer  is  identified, 
with  but  one  exception  the  interurban  roads  radiating  from  the 
city  are  controlled  largely  by  the  same  interests  as  those  which 
own  the  city  lines.  The  majority  of  the  interurban  roads  have 
been  bought  up  since  they  were  built,  but  the  original  agreements 
as  to  city  traffic  still  hold  good,  and  the  interurban  managers  are 
as  anxious  as  ever  to  make  a  good  showing,  so  that,  while  in 
many  cases  they  are  trivial  matters,  contingencies  frequently  arise 
which  require  careful  handling  to  prevent  the  other  fellow  from 
getting  ahead  of  us  in  matters  which  are  not  carefully  stipulated 
in  the  text  of  the  traffic  agreement. 

The  arrangement  known  to  street  railway  people  as  a  traffic 
agreement  is  a  comparatively  new  institution,  dating  from  the 
introduction  of  interurban  roads.  In  the  more  thickly  settled 
Eastern  States  the  majority  of  the  suburban  roads  are  simply  ex- 
tensions of  the  lines  of  the  city  companies,  which  quickly  followed 
the  development  of  electric  propulsion  because  the  suburban 
population  demanded  the  new  service;  and,  so  far  as  can  be 
learned,  there  are  few  instances  where  independent  suburban  com- 
panies enter  on  city  tracks  under  a  traffic  agreement.  In  the 
West,  however,  the  early  history  of  the  suburban,  or  rather  in- 
terurban, roads  appears  to  have  been  somewhat  different.  They 
operate  from  town  to  town,  and  in  a  great  many  cases  the  original 
promoters  were  parties  who  figured  on  giving  the  residents  of 
their  towns  better  communication  with,  or  access  to,  the  neighbor- 
ing cities,  and  in  entering  the  city  they  were  obliged  to  apply 
to  the  city  companies  for  some  sort  of  arrangement  whereby  their 
passengers  might  be  carried  to  the  center  of  city.  In  numerous 
cases,  either  because  of  the  city  ordinances  which  it  was  thought 
would  debar  traffic  arrangements,  or  because  of  the  unwillingness 
of  the  city  company  to  make  such  arrangements,  the  interurban 
cars  were  forced  to  stop  at  the  city  limits  and  transfer  their  pas- 
sengers to  the  city  cars.  This  arrangement  is  still  in  vogue  in 
many  places,  but  it  has  never  proved  satisfactory  to  any  of  the 
parties  concerned,  because  it  is  not  conducive  to  the  full  develop- 
ment of  the  interurban  business,  people  generally  prefer  using 
the  steam  road  to  making  the  changes  and  running  the  risk  of 
failure  of  making  connections.  Besides  it  is  unquestionably  a 
fact  that  the  best  advertisement  for  the  suburban  cars  is  to  have 
them  seen  on  the  streets.  One  of  the  greatest  arguments  in  favor 
of  the  new  mode  of  traffic  is  that  a  person  can  take  a  car  in  front 
of  his  home  and  step  down  at  his  destination.  For  the  above 
masons  the  traffic  arrangement  has  become  an  imperative  neces- 
sity, and  the  time  finds  the  progressive  city  company  not  only  per- 
fectly willing,  but  anxious,  to  enter  into  such  an  arrangement 
with  outside  comnanics,  since  the  additional  business  brought 
into  the  city  more  than  conii)cnsates  for  any  tnnilile  arising  froni 
handling  the  suburban  cars,  , 
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The  early  traffic  arrangements  were  comparatively  simple  agree- 
ments, generally  setting  forth  the  compensation  required  by  the 
city  company  for  permitting  the  outside  cars  to  run  over  its 
tracks,  an  agreement  as  to  the  crews  who  were  to  handle  the 
cars,  an  understanding  as  to  responsibility  in  cases  of  accidents 
and  other  similar  matters  of  detail.  But  it  has  been  found  that 
the  rapid  development  of  the  interurban  roads  is  presenting  prob- 
lems to  the  city  companies  which  were  never  thought  of  in  the 
earlier  days.  The  question  of  weight,  the  question  of  wheels,  the 
question  of  voltage,  the  question  of  type  of  cars,  the  question  of 
mail,  freight  and  express,  and  many  other  matters,  present  diffi- 
culties to  the  managements  of  both  the  city  and  suburban  lines 
which  are  becoming  more  and  more  difticult  to  adjust  to  the  sat- 
isfaction of  botli. 

The  question  of  unusual  weights  of  cars  is  without  doubt  the  most 
difficult  one  with  which  we  are  obliged  to  contend  at  the  present 
time.  The  city  tracks  of  five  years  ago  were  designed  for  single- 
truck  cars,  weighing  from  8000  lbs.  to  14,000  lbs.  To-day  our 
smaller  city  cars  weigh  from  16,000  lbs.  to  20,000  lbs.,  while  the 
heavier  double-truck  cars  weigh  from  24,000  lbs.  to  30,000  lbs. 
These  are  bad  enough  on  tracks  designed  for  the  lighter  cars,  but 
the  efYects  of  the  latest  interurban  cars  weighing  from  35,000  lbs. 
to  60,000  lbs.,  on  rail-joints  and  special  work,  is  doubtless  be- 
coming fully  appreciated  by  many  of  those  present. 

Coincident  with  the  increase  in  the  weight  of  cars  comes  an 
increase  in  wheel  dimensions,  and  this  increase  brings  with  it 
troubles  which  are  almost  as  expensive  as  those  caused  by  ex- 
cessive weights.  Our  city  wheels  have  a  5^-in.  depth  of  flange 
compared  with  I  in.  for  the  interurban.  The  city  wheel  face  is 
2^4  ins.  compared  with  2^  ins.,  and  these  differences  not  only 
play  havoc  with  our  special  work,  but  greatly  reduces  the  life  of 
their  wheels  by  tearing  and  chipping  the  flanges.  Plainly,  some 
sort  of  a  standard  of  measurements  should  be  adopted;  but,  which 
shall  conform  to  the  other  and  which  shall  bear  the  expense?  are 
questions  which  will  have  to  be  settled  by  individual  arbitration. 

One  thing  is  certain,  if  the  interurban,  companies  expect  to 
continue  increasing  the  size  and  speed  of  their  cars,  they  should,  as 
a  matter  of  safety,  equip  their  roads  with  trucks  and  tracks  equal 
to  those  used  by  the  steam  trunk  lines,  and  as  a  standard  for 
future  practice  it  is  suggested  that  the  Master  Car  Builders'  stand- 
ard wheel  forms  an  excellent  criterion  to  follow.  The  dimen- 
sions are:  33  ins.  and  36  ins.  in  diameter,  35^-in.  tread,  5^-in. 
width,  Il4,-m.  depth  of  flange. 

It  is  understood  that  in  some  cities  where  new  construction 
work  is  going  on^ — Utica,  N.  Y.,  for  instance — they  have  ordered 
all  special  work  with  sufficient  clearance  and  depth  and  width  of 
groove  as  will  be  acquired  for  the  above  standard.  But  in  cities 
which  are  provided  with  the  older  equipments  in  good  condition, 
such  changes  are  out  of  the  question  for  some  time  to  come,  and 
in  the  meantime,  the  interurban  companies,  the  parties  most 
benefited  by  the  traffic  arrangement,  will  either  have  to  bide 
their  time  until  the  city  companies  can  make  the  change  or  else 
they  should  bear  the  expense  of  making  the  improvement  on  the 
city  line  which  they  traverse.  In  some  cities — Dayton,  Ohio,  for 
instance — the  traffic  arrangements  specify  that  the  interurban 
companies  must  make  all  changes  in  track  or  special  work  made 
necessary  by  the  use  of  unusually  heavy  cars  or  extra  wheel 
dimensions.  Incidentally,  it  might  be  added  that  the  above  con- 
tingencies present  one  of  the  reasons  why  the  city  and  interurban 
roads  can  most  advantageously  be  operated  under  one  manage- 
ment. Of  course  the  only  permanent  remedy  for  rail  troubles 
is  the  adoption  by  the  city  companies  of  a  girder  rail  with  high 
head,  or,  better  still,  the  T-rail.  The  use  of  the  Trilby  rail  appears 
to  be  on  the  wane.  In  an  Ohio  city,  during  the  past  month,  the 
interurban  company  has  obtained  the  permission  of  the  City 
Council  to  remove  its  Trilby  rails  and  curves,  as  it  was  shown 
that  the  grooves  fill  with  mud  and  sand  in  summer  and  ice  and 
snow  in  winter,  rendering  cars  more  liable  to  leave  the  tracks,  be- 
sides chipping  and  otherwise  damaging  wheel  flanges,  thus  ren- 
dering accidents  liable  when  traveling  at  high  speed.  The  thick- 
ness and  depth  of  groove  of  the  Trilby  rail  also  greatly  increases 
the  amount  of  power  required  to  propel  the  car. 

Unquestionably  the  ideal  rail  for  all-round  use  is  the  T-rail,  but 
unfortunately  the  popular  fallacy  that  it  is  wholly  unsuited  for 
city  use  is  still  deeply  instilled  in  the  minds  of  every  layman- — 
owners  of  vehicles  in  particular — as  well  as  with  the  majority  of 
city  engineers,  but  the  writer  predicts  that  the  day  is  not  far 
distant  when,  by  persistent  effort,  we  shall  be  able  to  convince  au- 
thorities to  the  contrary.  Practically  the  only  logical  argument  that 
can  be  advanced  against  the  T-rail  is  that  when  laid  without  pave- 
ment, it  is  hard  on  vehicle  wheels,  but  everyone  here  knows  that 
with  heavy  pavement,  tracks  can  be  made  nearly  flush.  Of  course 
such  a  track  can  never  be  made  as  satisfactory  to  the  driver  of  a 
ired  horse,  but  if  for  no  other  reason  than  that  the  T-rail  will 


do  away  with  such  causes  of  lost  time,  damage  suits  and  pro- 
fanity, it  will  be  a  step  in  the  right  direction.  In  many  European 
cities  if  a  vehicle  is  damaged  while  in  a  car  track  the  owner  not 
only  cannot  collect  damages,  but  he  is  quite  likely  to  be  fined 
for  being  on  the  track.  Unquestionably,  vehicles  should  be  pro- 
hibited by  law  from  using  the  car  tracks,  and  it  might  be  added 
that  the  heavy  and  swift-moving  interurbans  are  doing  much 
toward  correcting  this  evil. 

It  is  of  interest  to  note  that  the  T-rail  is  making  headway  for 
city  use.  In  Brooklyn  two  of  the  leading  lines  are  equipped  with 
such  rails,  and  are  giving  perfect  satisfaction.  It  is  particularly 
gratifying  to  state  that,  within  the  past  month,  after  a  hard  fight, 
a  franchise  has  been  granted  in  Sandusky,  Ohio,  whereby  T-rails 
are  to  be  used  on  all  city  streets,  this  being  the  first  municipality 
in  Ohio'to  grant  such  a  privilege.  In  Brooklyn  the  bricks  next 
to  the  rails  on  the  inside  are  beveled  to  allow  for  the  wheel  flange. 
Some  time  ago  the  town  of  Flushing,  Long  Island,  made  ex- 
haustive inquiries  and  experiments  as  to  the  best  rails  to  be  used 
in  connection  with  macadam  boulevards,  and  it  was  unanimously 
decided  to  adopt  the  T-rail. 

The  width  and  length  of  cars  are  points  which  should  be  con- 
sidered in  traffic  arrangements.  In  Cleveland  the  space  between 
the  rails— or  devil  strip,  as  it  is  called  there — is  uniformly  4  ft.,  so 
that  it  is  necessary  to  place  screens  on  the  inner  sides  of  open 
cars  to  prevent  passengers  from  being  injured.  The  distance  be- 
tween tracks  is  regulated  by  franchises,  and,  of  course,  cannot 
be  changed,  hence  the  interurban  companies  are  forced  to  regulate 
the  width  of  their  cars  accordingly.  Some  of  the  cars  recently 
purchased  by  one  of  the  interurban  companies  are  so  wide  that 
they  almost  touch  in  passing,  so  that  great  care  is  required  in  their 
operation.  In  the  future  we  shall  endeavor  to  secure  S-ft.  devil 
strips,  and  the  writer  would  advise  companies  building  new  lines 
to  take  nothing  less  if  possible.  The  traffic  agreement  in  force 
between  the  Toledo  city  company  and  one  of  the  interurbans  pro- 
vides that  cars  shall  not  be  longer  than  49  ft.  6  ins.,  and  shall  not 
be  larger  or  heavier  than  those  in  use  at  the  time  the  agreement 
was  made.  The  flanges  of  wheels  are  not  to  be  more  than  %  in. 
in  depth,  and  the  tread  of  wheel  must  not  be  of  unusual  width. 
This  word  "unusual"  is  a  trifle  ambiguous,  and  seems  likely  to 
cause  trouble;  since  that  which  was  unusual  two  years  ago  is  now 
common,  and  even  behind  the  times. 

At  the  present  time,  so  far  as  can  be  learned,  the  difference  in 
voltage  is  not  causing  serious  trouble.  At  present  the  Cleveland 
city  lines  operate  on  the  ordinary  550-volt  circuit,  while  the  inter- 
urbans employ  750  volts.  Naturally  the  cars  operate  at  a  slower 
speed  while  in  the  city,  and  they  do  well  enough.  The  only 
noticeable  difference  is  that  the  lamps  drop  considerably  when 
the  city  current  is  reached.  The  city  cars  employ  three  circuits 
of  five  lamps  each,  while  the  interurbans  have  three  circuits  of 
six  lamps  each.  Nothing  is  done  to  remedy  this  discrepancy,  al- 
though it  could  be  easily  corrected  by  cutting  (5fit  one  of  the 
lamps  at  the  city  limits.  In  Cleveland  it  has  never,  thus  far.  been 
found  necessary  to  install  additional  feed-wire  and  side  feeds  to 
take  care  of  the  unusual  loads  of  the  heavy  interurban  cars,  but 
if  they  keep  increasing  their  weight  and  speed,  something  of  the 
kind  will  be  found  essential.  The  extreme  weight  of  the  inter- 
urban cars  and  the  tendencies  of  operators  to  open  up  full  speed 
makes  them  more  dangerous  and  harder  to  control  than  the  city 
cars,  and  precautions  should  be  taken  to  guard  against  exceeding 
the  city  speed  ordinances.  It  is  understood  that  in  Buffalo  a 
system  has  been  employed  under  which  the  motorman  removes 
the  ordinary  controller  handle  at  the  city  limits  and  substitutes 
another  which  does  not  permit  the  control  to  run  above  the  series 
into  the  parallel.  Such  a  device  undoubtedly  prevents  many  acci- 
dents. 

The  question  of  interurban  roads  handling  freight  is  one  which 
will  doubtless  require  considerable  legislation  in  many  States  be- 
fore its  status  can  be  regulated.  In  Ohio  the  courts  have  recog- 
nized the  right  of  interurbans  to  carry  freight,  but  nothing  is  said 
about  the  quantity  or  kind  that  may  be  carried.  Some  of  the 
municipalities  and  counties  have  attempted  to  regulate  this  by 
specifying  package  freight,  mail  and  express.  The  majority  of 
Ohio  roads  are  operating  combination  passenger  and  express  cars, 
and  only  in  one  or  two  exceptions  have  attempts  been  made  to 
operate  exclusive  package  freight  cars.  In  a  certain  Ohio  city 
recently  the  city  authorities  undertook  to  prevent  the  interurban 
cars  from  stopping  on  the  streets  to  unload  milk.  After  making 
a  move  the  officials  consulted  the  corporation  attorney,  and  he 
rendered  an  opinion  that  since  the  State  gave  the  companies  the 
right  to  carry  freight,  it  also  gave  them  the  right  to  unload  it,  and 
at  any  time  or  place  they  thought  fit.  It  may  be  noted  right 
here  that  one  of  the  most  annoying  features  of  the  traffic  arrange- 
ment is  when  interurban  companies  insist  on  unloading  milk  or 
freight  at  points  along  the  route  most  suited  to  the  convenience 
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of  their  customers.  In  many  of  the  more  recent  arrangements  it 
is  specified  that  the  interurban  companies  must  provide  a  freight 
station  in  the  center  of  the  city,  with  turnouts  from  the  city  tracks. 
In  many  cases  small  interurban  roads  cannot  afford  to  go  to  this 
expense,  and  the  writer  believes  in  such  cases  it  would  be  good 
policy  for  the  city  company  to  build  and  equip  the  freight  station 
and  lease  the  use  of  it  to  the  interurban  company  or  companies,  at 
a  figure  which  would  cover  the  interest,  depreciation  and  expense 
of  maintenance.  To  digress  a  trifle  from  the  subject  in  question, 
the  writer  believes  that  it  would  prove  an  excellent  investment, 
besides  being  a  great  convenience  to  merchants,  to  utilize  the 
interurban  freight  station  as  a  general  transfer  station  for  freight 
of  all  kinds.  I'reight  cars  can  be  transferred  to  the  various  steam 
roads  during  the  night  by  the  use  of  powerful  motors,  and  the 
objections  of  excessive  noise  made  against  this  practice  would 
thus  be  eliminated.  The  station  should  be  located  on  some  side 
street  off  from  the  main  line  of  travel,  and  in  this  way  much  of 
the  heavy  teaming  which  interferes  with  the  street  railway  service 
would  be  diverged  to  other  streets. 

To  return  to  the  interurban  freight  and  express  business,  it  is 
becoming  generally  appreciated  that  this  factor  of  the  business  is 
one  of  the  most  promising  features  of  the  new  mode  of  trans- 
portation, and  already,  in  some  sections,  it  is  reaching  very  large 
proportions.  In  Ohio  probably  the  best  example  is  the  Cleveland 
&  Eastern  Railway,  which  taps  a  very  rich  isolated  farming  dis- 
trict, and  handles  immense  quantities  of  package  produce  and 
milk;  during  the  past  few  months  the  receipts  of  this  road  from 
freight,  mail  and  express  amounted  to  a  trifle  over  25  per  cent 
of  the  gross  earnings.  This  company  maintains  exclusive  express 
cars,  which  run  into  the  city  twice  a  day,  in  addition  to  combina- 
tion cars,  which  are  almost  invariably  filled  to  their  utmost 
capacity.  Some  of  the  properties  of  the  Everett-Moore  syndicate 
are  not  at  present  handling  package  freight,  although  they  will 
in  the  near  future,  but  the  reports  for  one  year  show  that,  out  of 
gross  earnings  of  $10,000,000  for  the  various  properties,  $200,000 
was  derived  from  package  freight.  As  is  generally  appreciated, 
the  handling  of  this  class  of  business  adds  but  little  to  the  expense 
of  operating  the  road.  The  major  portion  of  this  class  of  business 
can  be  carried  on  combination  cars  at  times  when  passenger 
trafific  is  not  heavy;  hence,  aside  from  the  cost  of  handling  at 
stations,  the  receipts  from  this  branch  are  almost  all  clear  profit. 
Naturally  the  city  companies  should  share  in  these  receipts.  The 
method  of  division  varies  in  different  cities.  In  Cleveland  the 
city  companies  take  such  proportions  of  the  amount  received  in 
carrying  United  States  mail,  express  and  freight  as  the  distance 
on  the  city  tracks  is  to  the  whole  distance  carried.  This  arrange- 
ment also  exists  in  Toledo  and  other  cities.  In  Toledo  the  traffic 
agreement  provides  that  the  suburban  company  shall  pay  aH  cost 
of  loading  and  handling,  and  the  arrangement  may  be  altered,  by 
arbitration,  after  any  period  of  three  years.  At  Columbus  the 
city  company  recently  made  an  agreement  with  an  interurban 
company  whereby  the  latter  shall  pay  the  city  company  10  per  cent 
of  the  gross  receipts  from  freight.  The  majority  of  agreements 
provide  that  the  city  company  does  not  guarantee  the  right  of  the 
interurban  company  to  handle  the  freight,  and  the  city  company 
is  to  be  held  free  from  damage  in  case  the  business  is  restrained 
by  legal  or  other  action. 

Comparatively  few  of  the  traffic  arrangements  in  the  various 
cities  are  exactly  alike.  There  are  almost  invariably  local  con- 
ditions which  have  their  effects,  and  frequently  agreements  which 
would  be  satisfactory  in  one  place  would  be  unfair  in  others. 
There  are  many  reasons  why  the  city  company  in  one  city  should 
receive  a  higher  rate  for  handling  the  cars  of  the  interurban  com- 
pany than  those  in  other  places.  For  instance,  it  is  worth  more 
to  handle  the  heavy  interurban  cars  in  extremely  hilly  cities,  like 
Kansas  City  and  Pittsburgh,  than  in  Cleveland  or  Detroit.  The 
extreme  cost  of  fuel  in  Denver  or  Omaha  would  make  a  differ- 
ence, as  compared  with  Buffalo  or  Philadelphia.  The  length  of 
the  haul  is  also  an  important  factor  to  be  considered. 

The  Cleveland  agreement  is,  briefly,  as  follows:  The  city  crews 
take  charge  at  the  city  limits.  (Since  this  agreement  was  made 
this  section  of  the  agreement  has  been  changed  by  some  of  the 
roads.  The  crews  remain  on  the  cars  and,  while  on  the  city  line, 
they  are  paid  by  the  city  company  the  same  as  its  own  men.)  The 
city  companies  collect  and  retain  all  the  local  fares  and  pay  to 
the  interurban  companies  mileage  at  the  rate  of  2  cents  per  car 
mile  during  the  first  two  years  of  the  contract,  this  part  of  the 
contract  to  be  arbitrated  at  the  end  of  each  five  years  thereafter. 
It  might  be  added  that  no  occasion  has  ever  been  found  since  for 
changing  this  clause.  While  in  charge  of  city  crews  the  city 
companies  are  responsible  for  all  damages  to  cars  or  individuals. 
The  above  agreement  was  made  between  six  interurban  com- 
panies and  two  city  companies,  and  it  was  agreed  that  no  other 
companies  should  be  admitted  to  the  city  tracks  without  the 


consent  of  the  others.  The  suburban  companies  agreed  not  to  make 
traffic  arrangements  with  any  other  city  companies,  should  they 
appear  in  the  field,  and  agreed  to  take  no  interest  in  any  city 
project.  The  city  companies  agreed  not  to  build  extensions  that 
would  in  any  way  compete  with  the  interurban  companies. 

At  Detroit  several  years  ago  one  of  the  city  companies  made  a 
traffic  agreement  with  a  company  which  proposed  to  operate  from 
Royal  Oak  to  Detroit.  The  companies  settled  on  a  meeting 
point,  and  each  extended  its  line  until  they  connected.  The  cars 
of  both  companies  were  operated  the  length  of  the  two  lines,  the 
crews  changing  at  the  connecting  point,  the  men  always  remain- 
ing on  the  line  which  employed  them.  Both  companies  sold 
single  and  round-trip  tickets,  tickets  sold  by  one  being  accepted 
by  the  other,  and  at  the  end  of  the  month  the  debtor  paid  the  bal- 
ance against  it.  Later,  the  suburban  line  was  extended  to  Pon- 
tiac,  and  thereafter  the  Pontiac  company  furnished  all  the  cars 
for  the  through  runs.  The  city  companies  furnished  the  crews 
at  the  city  limits  and  assumed  the  responsibilities  and  paid  the 
suburban  company  2  cents  per  car  mile. 

A  carefully  prepared  agreement  existed  until  recently  between 
the  Toledo  Traction  Company,  of  Toledo,  and  the  Toledo,  Fre- 
mont &  Norwalk  Railway,  one  of  the  longest  and  speediest  trac- 
tion roads  in  the  country;  the  agreement,  as  stated  before,  pro- 
vides for  specified  types  of  cars,  weights,  wheels,  flanges  and 
other  technical  details.  It  provided  that  the  city  company  did 
not  guarantee  the  right  to  operate  passenger  or  freight  cars,  but 
merely  granted  such  rights  as  it  had  a  right  to  grant.  The  city 
company  was  held  free  from  damage  in  case  of  failure  of  power 
or  in  case  city  company  is  legally  restrained  from  operating  the 
cars. 

The  city  company  did  not  guarantee  the  strength  of  its  equip- 
ment, neither  did  the  interurban  company  guarantee  the  strength 
of  its  cars.  The  crews  of  the  interurban  road  remained  on  the 
cars,  but  the  city  company  reserved  the  right  afe  any  time  to  re- 
move them  and  utilize  the  city  men,  the  company  whose  crews 
were  in  charge  of  the  cars  to  be  responsible  in  cases  of  accident. 
Under  this  arrangement  the  city  company  received  of  fares  col- 
lected within  the  city  limits,  during  the  first  five  years  of  the 
agreement,  4  cents;  during  the  second  five  years,  2)^2  cents;  there- 
after, 3  cents. 

The  Dayton  city  company  has  two  kinds  of  agreements;  one  by 
which  it  received  all  local  fares,  meaning  all  fares  collected  from 
passengers  carried  from  any  point  on  the  city  lines  to  any  other 
point  on  the  city  lines  and  no  further,  and  2j/^  cents  per  passenger, 
other  than  local,  carried  by  the  interurban  company  over  any  part 
of  the  city  line.  By  the  other  agreement  the  city  company  re- 
ceived 3  cents  per  passenger  carried  over  any  part  of  the  city  lines. 
In  each  form  of  contract  the  interurban  company  keeps  an  account 
of  all  freight,  mail  and  express  or  other  matter  carried,  and  pays 
the  city  company  in  proportion  to  the  distance  same  is  carried 
over  the  respective  lines,  the  city  receiving  one-half  of  such  pro- 
portionate amount  which  would  be  due  it  if  the  whole  sum  re- 
ceived should  be  divided.  The  interurban  crews  remain  on  the 
cars,  and  all  fares  collected  within  the  city  are  recorded  on  register 
furnished  by  the  interurban  company  and  ageed  upon  by  the 
presidents  of  both  companies.  The  interurban  company  dis- 
charges employees  upon  reasonable  complaint  by  the  city  com- 
pany. The  interurban  companies  are  responsible  for  all  damages 
caused  by  their  cars  or  employees  while  on  city  tracks.  The  city 
company  is  not  liable  in  case  of  interruption  in  power  or  damage 
to  tracks  or  bridges. 

In  Columbus  an  agreement  has  recently  been  made  on  a  modi- 
fication of  the  last-mentioned  plan.  In  that  city  the  local  company 
utilizes  a  broad-gage  track,  this  being  also  the  case  in  Cincinnati 
and  a  number  of  tributary  towns.  In  this  case  the  interurban 
company  agreed  to  stand  the  expense  of  installing  a  third  rail  to 
accommodate  the  standard  gage.  The  suburban  crew  are  to  re- 
main on  the  car  and  the  city  road  is  to  receive  3  cents  out  of  each 
5  cents  collected  for  city  fares.  In  another  Ohio  city  (Cincinnati) 
the  local  company  uses  the  broad  gage,  and  an  interurban  road 
entering  the  city  has  also  been  built  with  this  gage.  The  city 
company  pays  the  interurban  company  30  cents  per  hour,  or  $5.40 
per  day  (eighteen  hours  making  a  car  day),  as  rental  for  the  cars 
while  on  the  city  tracks.  The  city  company  takes  up  the  inter- 
urban tickets  at  regular  rates  and  the  interurban  company  pays 
for  same  each  month. 

The  Buffalo  &  Niagara  Falls  Electric  Railway,  before  its  con- 
solidation into  the  present  system  of  the  International  Traction 
Company,  had  a  line  which  extended  from  the  city  of  Buffalo  to 
the  city  line  at  Niagara  Falls,  and  the  cars  used  the  tracks  of  the 
Buffalo  Railway  Company  in  Buffalo  and  those  of  the  Niagara 
Falls  &  Suspension  Bridge  Railway  in  the  latter  city.  When  the 
cars  reached  the  Buffalo  city  tracks  the  city  company's  men  took 
charge,  and  all  fares  collected  went  into  the  treasury  of  the  Buf- 
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falo  company;  in  other  words,  the  suburban  company  gave  the  use 
of  its  cars  tor  this  distance  tor  ttie  privilege  ot  carrying  through 
passengers.  In  JNiagara  l^ails  the  situation  was  different;  here 
the  suburban  company  paid  3  cents  out  of  every  5  cents  col- 
lected for  the  power  and  use  of  tracfcs.  It  is  understood  that  the 
2-cent  and  3-cent  plan  is  used  in  rutsburgh,  St.  Louis,  Kansas 
City,  Indianapolis  and  other  places,  and  it  appears  to  be  deemed 
a  very  equitable  basis  of  division. 

In  preparing  this  paper  the  writer  requested  information  as  to 
traffic  arrangements  from  nearly  all  cities  where  interurban  cars 
are  known  to  enter  over  the  city  company's  tracks,  but  for  some 
reason  or  other  the  majority  of  managers  failed  to  reply,  or  else 
declined  to  give  detailed  information.  As  one  manager  put  it, 
"We  have  had  a  hard  time  settling  on  a  satisfactory  arrangement, 
and  do  not  propose  to  educate  those  who  may  become  our  com- 
petitors." Another  manager  wrote:  "We  have  no  traffic  ar- 
rangement with  interurban  companies,  and  if  I  can  help  it  do  not 
propose  to  have  any,  as  I  believe  in  the  policy  of  the  metropolitan 
system  in  any  city  constructing  all  the  lines  that  could  be  rea- 
sonably demanded." 

The  handling  of  local  city  passengers  by  the  interurban  cars 
presents  a  problem  with  many  different  phases,  dependent,  to  a 
large  extent,  upon  the  terms  of  the  traffic  arrangement  and  the 
inclination  of  the  crews  in  charge.  Under  ordinary  circumstances 
the  interurban  companies  are  anxious  to  get  their  cars  in  and  out 
of  the  city  as  rapidly  as  possible,  and  they  do  not  care  to  stop 
at  every  street  for  city  passengers;  and  it  might  be  added  that 
the  city  passengers  have  a  decided  weakness  toward  the  larger 
and  more  comfortable  interurban  cars.  This  desire  on  the  part 
of  the  interurban  company  is  especially  marked  when,  as  is  the 
case  in  Cleveland,  the  interurbans  do  not  share  in  the  city  re- 
ceipts, but  are  paid  so  much  a  mile  covered.  On  the  other  hand, 
where  the  interurban  company  shares  in  the  city  receipts  it  is 
sometimes  considered  worth  their  while  to  cater  to  the  local  traf- 
fic, and  generally  this  tendency  is  not  at  all  to  the  liking  of  the 
city  company.  The  writer  has  in  mind  an  instance  where  two 
interurban  companies  use  the  same  tracks  for  the  matter  of  12 
miles  to  the  city  limits,  and  then  both  enter  over  the  city  tracks. 
It  is  a  matter  of  common  talk  that  both  companies  jockey  for 
the  12  miles  of  interurban  business,  and  then  both  have  a  contest 
with  the  city  company  for  the  city  business.  It  is  said  that  the 
interurban  cars  race  to  get  ahead  of  one  another  at  the  junction, 
while  at  the  city  line  the  city  company  makes  it  a  point  to  have 
a  city  car  precede  each  incoming  interurban.  Laying  aside  the 
small  profit  that  can  be  derived  from  the  city  business,  it  is  un- 
questionably against  the  best  interests  of  the  interurban  com- 
panies to  cater  to  the  city  trade.  The  interurban  roads  are  com- 
ing more  and  more  into  competition  with  the  steam  roads,  and  to 
the  person  who  has  a  long  interurban  ride  in  front  of  him  there 
is  nothing  more  tiresome  or  more  discouraging  than  the  frequent 
stops  and  crowded  cars  consequent  with  picking  up  and  letting 
off  city  passengers.  Were  it  not  for  city  ordinances,  which  pro- 
vide that  all  cars  must  stop  for  passengers,  it  would,  in  the  long 
run,  be  more  profitable  for  the  interurban  cars  to  run  through 
to  the  center  of  the  city  without  stop  except  to  let  off  or  pick  up 
their  passengers. 

The  question  of  ordinances  regulating  the  stopping  of  cars  is 
one  which  should  be  taken  up  with  a  view  of  securing  conces- 
sions for  the  interurban  cars.  Although  in  the  majority  of  cases 
such  cars  are  recognized  by  the  city  ordinaces  only  as  city  cars,  it 
is  time  they  should  receive  certain  privileges  and  not  be  com- 
pelled to  handle  local  traffic.  It  should  be  pointed  out  that  the 
interurban  cars  are  greatly  benefiting  the  merchants  of  large 
cities  by  bringing  in  people  who  have  traded  at  country  stores, 
thus  aiding  greatly  in  the  development  of  the  commercial  cen- 
ters, and  it  can  be  proved  that  this  development  can  be  still 
further  increased  by  giving  the  urban  residents  speedier  trans- 
portation and  better  accommodations.  It  might  be  argued  that 
much  business  would  be  lost  to  the  interurban  cars  through  fail- 
ure to  make  stops  in  the  city  to  pick  up  passengers,  and  this  is 
true;  but  unquestionably  much  of  the  difficulty  might  be  overcome 
• — providing  the  city  ordinance  permit — by  having  the  conductor 
of  the  interurban  car  question  each  passenger  as  to  his  destina- 
tion before  he  steps  aboard;  if  he  desires  to  go  to  a  point  on  the 
city  line  lie  should  be  requested  to  take  the  next  car.  If  legisla- 
tion on  this  point  cannot  be  secured,  then  the  trouble  can  be 
eliminated,  to  a  certain  extent,  by  posting  notices  requesting  city 
passengers  not  to  use  the  interurban  cars,  and  by  havine  the  city 
company  precede  or  follow  each  interurban  car  with  a  city  car. 

One  of  the  roads  running  into  Cleveland,  the  Cleveland. 
Painesville  &  Eastern,  operates  what  are  known  as  "Special  Lim- 
ited" cars.  They  are  designed  rs'^eriallv  for  business  men  who 
reside  in  Painesville,  Mentor  and  Willoup-hby,  and  they  reach 
the  center  of  Cleveland  each  morning  in  time  for  business,  run- 


ning after  business  hours  in  the  evening.  They  make  no  stops 
except  at  these  towns  and  save  about  thirty  minutes  on  the  run 
of  30  miles.  Inside  the  city  limits  the  cars  are  considered  as 
specials,  and  do  not  stop  for  local  passengers.  Thus  far  the 
practice  has  caused  no  complaint  among  city  people,  and  the  cars 
are  a  great  luxury  to  the  suburban  town  residents  who  do  business 
in  the  city.  It  is  understood  that  other  roads  are  soon  to  follow 
this  practice,  as  it  is  of  immense  advantage  in  building  up  the 
small  towns.  It  affords  a  constant  income  to  the  interurban 
roads,  and  does  not  detract  from  the  business  of  the  city  com- 
panies, since  the  city  fare  is  collected  as  usual,  and,  therefore,  it 
may  well  be  encouraged  by  both. 

Under  no  circumstances  should  the  city  company  attempt  to 
make  the  interurban  car  part  of  its  regular  schedule;  such  an 
arrangement  is  not  conducive  to  good  service  for  either  party. 

The  status  of  interurban  railways  in  years  to  come  is  one  which 
few  people  are  willing  to  prognosticate.  Just  at  present  it  ap- 
pears to  many  people  that  the  interurbans  occupy,  and  will  con- 
tinue to  occupy,  a  field  which  is  separate  and  distinct  from  that 
of  the  steam  roads.  They  are  operating  from  town  to  town,  open- 
ing up  heretofore  isolated  country  and  affording  short  routes  be- 
tween points,  which,  heretofore,  have  been  far  apart,  from  the 
fact  that  they  are  located  on  different  steam  railroads.  In  this 
way  the  electric  railways  aid  greatly  in  the  development  of  the 
country  without  actually  interfering  with  the  business  of  the 
steam  roads;  on  the  other  hand  they  frequently  improve  the 
stea^m  road  business.  Will  this  continue  to  be  the  situation  is  the 
question  which  plainly  is  troubling  the  steam  railroad  people.  If 
the  tide  of  electric  trunk  line  building  can  be  abated,  the  steam 
railroad  people  are  now  clearly  willing  to  share  the  passenger 
buiness  by  turning  over  to  the  electric  roads  the  short-haul  traffic. 
The  business  which  comes  from  small  towns  surrounding  the 
larger  cities  and  that  which  goes  from  one  small  town  to  the 
next  is  said  to  be  detrimental  rather  than  beneficial  to  many  of  the 
steam  trunk  lines.  The  president  of  one  of  the  most  important 
steam  roads  in  the  country  has  recently  been  quoted  as  saying 
that  it  would  be  money  in  the  pockets  of  stockholders  if  the 
short-haul  passengers  business  could  be  turned  over  to  the  elec- 
tric roads.  He  figures  that  people  could  be  brought  into  the 
larger  centers  on  the  suburban  cars,  and  from  there  they  could 
take  through  fast  trains  for  distant  points.  He  stated  also  that 
the  increase  of  freight  business  consequent  with  the  building  up 
of  numerous  suburban  towns  would  more  than  compensate  for 
the  loss  of  the  short-haul  passenger  traffic. 

Briefly,  the  above  appears  to  be  the  aim  of  many  of  the  present 
promoters  of  electric  roads,  but  it  is  a  well-known  fact  that  there 
are  many  others  who  claim  that  the  day  is  not  far  distant  when 
electricity  will  compete  in  every  way  with  steam.  Some  of  the 
roads  under  construction  are  being  equipped  with  8o-lb.  rails 
identical  with  those  used  on  steam  roads,  and  speeds  of  60  miles 
to  70  miles  an  hour,  with  through  sleeping  and  dining  cars,  are 
freely  talked  of.  An  Ohio  company  (A.  E.  Appleyard,  of  Colum- 
bus) has  recently  placed  a  contract  for  electric  sleeping  cars,  which 
will  be  placed  in  operation  within  the  next  ten  months  between 
Cincinnati  and  Columbus.  Within  as  many  months  the  Everett- 
Moore  syndicate  will  have  through  cars  operating  from  Cleveland 
to  Detroit,  and  it  is  the  intention  to  compete  for  through  traffic 
with  the  fastest  steam  road  in  the  country. 

Clearly  such  arrangements  can  have  little  in  common  with  the 
lO-mile-an-hour  schedule  which  of  necessity  must  remain  per- 
manent so  long  as  cars  traverse  the  surface  of  crowded  business 
and  residence  streets.  Laying  aside  the  question  of  speed,  the 
electric  trung  lines  will,  sooner  or  later,  find  it  to  their  advantage 
to  handle  heavy  freight,  coal,  grain,  etc.  At  present  the  citizens 
and  city  authorities  of  large  cities  make  little  complaint  against 
combination  express  and  package  freight  cars,  or  even  an  occa- 
sional exclusive  package  car,  but  it  is  expecting  too  much  to  cal- 
culate on  freight  trains  transporting  merchandise  of  all  sorts 
thr'->ugh  residence  streets,  even  at  night. 

Obviously,  the  onlv  solution  of  the  problem  under  the  variou? 
conditions  mentioned  is  for  the  interurban  cars  to  enter  the  center 
of  the  city  by  means  of  urderground  or  elevated  tracks,  with 
special  tracks  for  through  cars. 

 ♦♦♦  

Interests  identified  with  the  Schuylkill  Valley  Illuminating  Com- 
pany have  purchased  the  Montgomery  &  Chester  Electric  Rail- 
way, and  the  companies  have  been  consolidated  as  the  Phoenix 
Gas  &  Electric  Company.  In  arranging  for  the  joint  operation  of 
the  plants  a  number  of  important  improvements  are  to  be  made, 
and  it  has  been  reported  that  the  railway  lines  are  to  be  extended 
from  Phoenixville  to  Bridgeport  by  way  of  Valley  Forge.  It  is 
generally  believed  that  historic  old  Valley  Forge  will  become  a 
most  popular  resort,  in  this  case. 
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Alternating^   and  Direct-Current   Transmission  on  City 

Lines 


BY  M.  S.  HOPKINS 
General  Superintendent,   Columbus   Railway  Company 


When  requested  by  the  executive  committee  to  prepare  a  paper 
on  "Alternating  and  Direct-Current  Transmission  on  City  Lines," 
I  frankly  stated  that  as  I  was  not  an  electrical  engineer  and  had 
had  no  experience  with  alternating  current  I  did  not  feel  competent 
to  present  the  subject  before  the  association.  They  in  reply  re- 
quested that  I  present  the  subject  at  least  in  such  a  manner  as  to 
bring  forth  a  profitable  discussion  by  the  members  of  the  associa- 
tion.  This  I  have  attempted  to  do. 

The  problem  of  transmitting  power  to  outlying  districts  on  city 
lines  is  one  constantly  confronting  a  large  number  of  managers 
to-day.  The  steady  growth  of  outlying  districts  and  the  increased 
suburban  traffic  incidental  thereto,  requiring  larger  and  heavier 
cars  and  increased  speed,  have  severely  taxed  the  direct-current 
distribution.  The  manager  finds  his  transportation  department 
unable  to  provide  sufficient  cars  to  handle  the  increased  traffic  and 
maintain  schedule  speed;  the  cost  of  transportation  large,  due  to 
necessary  slow  speed  of  cars ;  loss  in  transmission  enormous,  and 
must  admit  his  present  feeder  system  entirely  inadequate  to  meet 
rapidly-growing  demands  made  upon  it.  In  attempting  to  meet 
these  demands  the  usual  course  has  been : 

First — To  add  copper  to  the  feeder  system,  which  has  already 
reached  enormous  proportions. 

Second — To  raise  voltage  on  certain  feeders  by  means  of  booster. 

Third — Install  storage  batteries  at  ends  of  lines. 

Fourth — In  extreme  cases  to  build  an  additional  power  station, 
located  with  reference  to  economy  of  copper. 

Fifth — Install  an  alternating-current  system  in  main  power  sta- 
tion and  rotary  sub-stations  at  convenient  points. 

The  first  four  plans  above  mentioned  lack  flexibility,  and  exten- 
sions of  any  magnitude  are  attended,  necessarily,  with  large  outlay 
of  copper,  burdening  the  system  with  heavy  fixed  charges  and  large 
power  house  expense. 

It  is  not  within  the  province  of  this  paper  to  take  up  the  various 
methods  for  meeting  these  increased  demands,  but  to  try  and  set 
forth  the  main  features  of  polyphase  alternating  transmission  with 
rotary  converter  sub-stations  working  in  connection  with  existing 
direct-current  feeder  system. 

It  is  with  exceeding  interest  that  the  railway  manager  has  ob- 
served the  development  of  polyphase  alternating-current  apparatus 
and  the  several  and  reliable  methods  of  installing  and  handling 
high-voltage  circuits  of  large  power.  It  is  now  possible  by  means 
of  rotary  converters  or  motor  generator  sets  to  have  as  many  feed- 
ing points  or  sub-stations,  changing  high-tension  alternating  cur- 
rent to  600-volt  direct  current,  as  may  be  found  expedient,  and 
this  at  a  comparative  small  outlay  and  at  a  minimum  charge  for 
power  house  expense.  Of  course,  the  number  and  location  of  these 
sub-stations  is  determined  by  striking  a  balance  between  the  cost 
of  operation  of  the  sub-stations,  including  interest,  depreciation, 
attendance  and  fixed  charges,  and  the  interest,  depreciation  and 
fixed  charges  on  the  copper  investment.  In  many  cases  the  item 
of  station  attendance,  otherwise  the  most  serious  of  all,  may  be 
eliminated  almost  entirely  by  making  the  sub-stations  a  part  of 
the  car  house,  repair  shop  or  ticket  office,  or  even  general  office. 

For  long  distances  alternating  transmission  is  now  almost  uni- 
versally adopted  where  an  entirely  new  plant  is  installed.  The 
many  weak  points,  which  are  always  present  in  any  new  system, 
have  been  well  worked  out  and  remedied,  and  it  would  seem  that 
the  time  has  now  come  for  companies  using  the  direct-current  ap- 
paratus to  at  least  make  future  additions  to  plant  with  alternating- 
current  machinery,  and  thereby  avail  themselves  of  economies  of- 
fered by  modern  invention,  still  using  their  direct-current  system 
within  an  economical  range  and  the  alternating  current  for  the  out- 
lying districts,  thus  working  the  two  systems  in  harmony  with  each 
other. 

The  alternating-current  system,  owing  to  its  great  flexibility, 
can  very  well  be  operated  in  connection  with  direct-current  system, 
and  lends  itself  particularly  well  to  the  solution  of  the  problem  of 
transmitting  current  to  outlying  districts.  The  generators  can  be 
wound  for  higli  potential,  so  that  the  cost  of  copper  is  compara- 
tively small  and  a  high  efficiency  maintained. 

Alternating-current  machinery  consists  of  generator,  step-up  and 
step-down  transformers  and  rotary  converters,  as  now  installed, 
seems  simple  in  operation,  and  should  require  but  very  little  more 
attention  than  existing  direct-current  machinery.  The  generator 
at  the  main  power  station  should  require  even  less  attention  than  a 
direct-current  unit  of  the  same  size — the  step-up  and  step-down 
transformers  requiring  practically  no  attention.  The  rotary  con- 
verters can  be  located  at  convenient  points  along  the  line;  if  in 


car  house,  or  other  points  where  an  attendant  is  necessarily  on  duty 
at  all  times,  little  or  no  expense  would  be  required.  Starting  up 
in  the  morning,  shutting  down  at  night,  keeping  the  bearings 
lubricated  and  the  occasional  putting  in  of  a  circuit  breaker  being 
about  all  that  would  be  required. 

In  installing  an  alternating-current  system  in  connection  with 
existing  direct-current  system  it  would  seem  wise  to  use  a  num- 
ber of  small  rotary  converters,  located  at  load  centers  over  the 
line.  These  machines  can  be  so  designated  as  to  work  in  parallel 
with  existing  direct-current  feeders — the  rotaries  caring  for  the 
average  load,  the  direct-current  feeders  coming  in  to  help  care  for 
sudden  fluctuations,  and  in  case  of  injury  to  any  one  unit  the 
direct-current  system  would  tide  you  over  the  difficulty.  The  load 
factor  at  the  station  should  not  materially  change  from  that  now 
existing  with  direct  current,  owing  to  the  fact  that  even  if  there 
are  violent  fluctuations  in  the  amount  of  power  required  from  any 
one  rotary,  it  is  not  likely  that  the  maximum  demand  for  power 
will  occur  simultaneously  on  the  other  rotaries,  and  if  the  machine 
is  properly  wound  and  connected  in  with  existing  direct-current 
system,  direct-current  feeders  should  go  far  toward  equalizing  the 
load  between  rotaries. 

A  temporary  sub-station  mounted  on  a  flat  car,  which  can  be 
easily  moved  from  point  to  point,  will  be  found  very  convenient 
for  the  relieving  of  extreme  and  unusual  loads  which  frequently 
occur  in  most  cities  during  certain  seasons  of  the  year.  Railways 
are  required  to  move  enormous  crowds  in  a  very  short  time,  and 
that  frequently  at  considerable  distance  from  the  power  station. 
On  account  of  the  heavy  and  infrequent  character  of  these  loads 
and  long  length  of  feeder  usually  encountered,  the  copper  neces- 
sary for  the  handling  of  this  service  by  simple  direct-current  teed 
is  prohibitive,  and  the  series  booster  is  frequently  resorted  to. 
Even  with  this  device  the  first  cost  of  installation  is  considerable, 
and  owing  to  the  resistance  of  ground  return,  a  practical  limit  to 
the  amount  of  power  and  distance  to  be  covered  is  soon  reached. 
A  temporary  sub-station  divides  the  current  returning  in  the 
track,  reduces  the  drop  to  one-fourth  of  that  obtained  with  a 
straight  feeder,  and  permits  much  more  satisfactory  service  to  be 
given  with  less  than  one- fourth  the  amount  of  direct-current  feeder 
copper  otherwise  required.  Where  the  transmission  voltage  does 
not  exceed  6600  volts  it  is  possible  to  avoid  step-down  transformers, 
and  thus  decrease  the  weight  of  apparatus  on  the  car  by  using  an 
induction  motor  generator  set,  having  this  induction  motor  vvound 
direct  for  high  voltage.  Besides  reduction  in  weight,  this  arrange- 
ment possesses  a  further  advantage  over  the  rotary  converter  in 
that  the  direct-current  voltage  can  be  regulated  by  hand  over  a 
much  wider  range,  allowing  easy  and  accurate  regulation  of  the 
lead,  which  is  frequently  of  great  importance  in  putting  the  set 
into  service  where  the  line  drop  is  very  heavy.  In  determining  the 
details  of  a  system  of  this  kind,  the  local  conditions  existing  must 
be  carefully  considered;  the  districts  through  which  transmission 
lines  pass  should  largely  govern  the  voltage ;  the  center  of  load 
and  convenience  of  attendance,  the  location  of  rotaries. 

From  such  information  as  the  writer  has  been  able  to  obtain,  the 
three-phase  system  seems  to  be  the  best  adapted  for  railway  work, 
because  of  its  simplicity  and  economy  in  copper,  as  in  each  wire 
of  the  three-phase  system  two  alternating  currents,  differing  in 
phase,  are  combined,  and  the  loss  less  than  when  the  same  power 
is  transmitted  by  continuous  single-phase  or  two-phase  currents. 
The  three-phase  circuit  requires  but  three  wires,  while  four  are 
necessary  for  a  two-phase  circuit — the  same  size  wire  being  used 
in  both  circuits. 

The  25-cycle  apparatus  has  the  advantage  for  railway  work,  the 
high  inductive  efl^ects,  troubles  encountered  in  operating  machines 
in  parallel,  and  difficulty  in  obtaining  slow  speeds  have  caused  the 
higher  frequencies  to  be  abandoned  for  this  work. 

Having  thus  attempted  to  outline  the  general  characteristics  of 
the  three-phase  alternating-current  system  employing  rotary  con- 
verters, it  may  prove  of  interest  to  show  the  intended  application 
of  these  principles  to  the  operation  of  railway  lines  in  the  city  of 
Columbus,  and  the  various  economic  considerations  affecting  the 
choice  of  system,  number  and  location  of  sub-stations. 

The  Columbus  Railway  Company,  with  which  the  writer  has 
been  connected  a  number  of  years,  now  owns  and  operates  two 
steam  power  plants,  known  as  the  Milo  and  Spring  Street  power 
stations.  As  you  will  note  from  the  accompanying  map.  the  Spring 
Street  station  is  located  near  the  center  of  the  city,  on  the  Scioto 
River,  where  all  necessary  water  for  condensing  purposes  can  be 
obtained,  and  has  the  best  railroad  facilities  for  the  handling  of 
coal.  The  Milo  station  is  located  somewhat  to  the  northeast  of 
the  center  of  the  city,  and  where  no  water  can  be  obtained  save 
that  which  is  pumped  from  artesian  wells  of  linu"ted  capacity.  The 
cost  of  producing  current  at  this  station  is  much  higher  than  at 
Spring  Street.  The  Milo  station  is  used  largely  as  reserve,  and 
put  into  service  only  when  demanded  by  heavy  traffic  to  Minerva 
Park,  Wcsterville  or  Fair  Grounds. 
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The  two  stations  are  electrically  connected  by  a  heavy  feeder 
system,  so  that  under  normal  conditions  during  winter  months  the 
load  of  the  whole  system  may  be  handled  from  Spring  Street  sta- 
tion, using,  however,  a  series  booster  located  9  miles  out  on  the 
Westerville  line  at  Minerva  Park  to  maintain  voltage  on  the 
Westerville  end. 

There  is  at  all  times  a  steady  load  of  considerable  magnitude  on 
the  lines  running  out  to  the  eastern  suburbs,  and  during  the  sum- 
mer months  on  the  lines  running  north  to  Olentangy  Park,  a 
pleasure  resort  which  is  owned  by  the  company,  and  which  fre- 
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guently  attracts  large  crowds.  These  loads  have  continued  to  in- 
crease for  several  years  past  without  making  additions  to  feeder 
lines.  Frequently  during  extreme  traffic  it  has  been  found  neces- 
sary to  use  the  three  M.  P.  75-kw  machines  in  parallel  as  a  booster 
in  order  to  handle  traffic.  This  overloading  of  feeders  has  occa- 
sioned heavy  loss  in  transmission.  In  order  to  determine  just  ex- 
actly what  this  average  loss  is,  two  wattmeters  were  calibrated 
together ;  one  was  then  installed  in  the  feeder  line  at  the  power 
station,  the  other  where  the  feeder  taps  into  the  trolley — the  dif- 
ference in  watts  showing  exactly  the  loss  resulting  in  transmission, 
both  in  overhead  copper  and  ground  return.  These  meters  have 
been  installed  for  two  weeks  at  a  time  under  average  conditions  in 
outlying  feeders  which  would  be  afifected  by  the  installation  of  an 
alternating  system.  The  results  show  the  loss  to  be  equivalent  to 
the  following  per  cent  of  total  load  for  an  average  18-hour  day : 

East  Long  Street  section   23  percent. 

East  Oak  Street  section   31.2  " 

East  Main  Street  section   27.4  " 

South  High  Street  section   27.8  " 

North  High  Street  section  (park  not  open)   25 

Owing  to  the  heavy  peaks  of  loads  from  station  to  station,  we 
were  unable  to  get  accurate  results  showing  loss,  but  from  results 
obtained  estimate  the  average  loss  at  20  per  cent.  The  loss  on 
Westerville  line  varies  from  40  per  cent  during  the  winter  months 
to  60  to  75  per  cent  during  the  summer  months.  During  the  periods 
of  heavy  load,  and  when  the  maintaining  of  voltage  is  highly  essen- 
tial, the  loss  is  far  in  excess  of  the  above  figures  on  all  sections. 

The  capacity  of  both  power  stations  is  now  frequently  taxed  to 
its  utmost,  and  additional  unit  must  soon  be  installed  at  Spring 
Street  station ;  the  entire  feeder  system  of  the  road  is  now  inade- 
quate to  meet  the  present  demands,  and  must  be  increased  at  once. 
It  is  therefore  proposed  to  install  a  350-kw,  6600-volt,  25-cycle, 
three-phase,  revolving-field  generator,  direct  connected  to  engine, 
at  the  Spring  Street  power  station,  together  with  necessary  ex- 
citer, generator  panel  and  6600-volt  line  panels  for  controlling  the 
three  outgoing  feeder  lines  ;  to  install  a  rotary  converter  sub-station 
at  Oak  and  Rose  Avenue  car  house  to  handle  the  loads  on  all 


eastern  lines ;  one  at  Milo  power  station  to  handle  normal  station 
load,  using  the  steam  plant  now  at  this  station  for  reserve ;  and 
rotary  sub-station  at  Minerva  Park  to  handle  park  business  during 
summer  months,  and  through  Westerville  business  during  winter 
months.  As  the  reserve  capacity  at  Spring  Street  station  will  be 
small  even  after  this  unit  is  installed,  it  is  highly  important  that 
the  system  be  so  arranged  as  to  permit  the  distributing  of  load  be- 
tween all  units  in  power  station  as  may  be  desired.  In  order  to 
make  the  maximum  capacity  of  alternating-current  unit  available 
under  all  conditions  it  may  be  necessary  to  install  a  rotary  con- 
verter station  at  South  High  Street  car 
house,  which  is  located  near  the  center 
of  load  and  easily  connected  with  direct- 
current  feeders,  making  it  possible  to  re- 
relieve  the  overload  on  direct-current 
units  and  increase  the  load  on  the  alter- 
nating unit. 

In  addition  to  the  above  permanent 
stations,  it  is  proposed  to  use  a  portable 
sub-station,  to  be  located  normally  at 
North  High  Street  car  house,  to  handle 
Olentangy  Park  travel  during  summer 
months,  and  when  occasion  demands  this 
station  can  be  quickly  moved  to  help  out 
other  sub-stations.  You  will  note  that 
all  sub-stations  are  to  be  located  at  car 
nouses,  and  car  house  employees  are  ex- 
jiected  to  attend  them  in  connection  with 
-heir  regular  work. 

The  best  engineering  practice  has  lim- 
ited the  potential  of  transmission  lines 
carried  overhead  through  city  streets  to 
6600  volts.  There  are  a  considerable 
number  of  lighting  and  railway  campanies 
in  this  country  following  this  practice 
with  perfect  satisfaction,  and  with  modern 
method  of  construction  such  a  transmis- 
sion line  would  be  no  more  harmful  or 
dangerous  than  the  usual  city  arc-light 
circuit.  It  would,  therefore,  seem  ad- 
visable to  use  this  voltage  on  transmis- 
sion lines — consisting  of  three  No.  4  B. 
&  S.  feeders  from  Spring  Street  power 
station  to  Milo,  a  distance  of  2  miles;  to 
Rose  Avenue  sub-station,  a  distance  of 
3]4  miles;  to  North  High  Street  sub- 
station, a  distance  of  4  miles,  and  to 
Westerville  sub-station,  a  distance  of  9^4  miles. 

With  these  sub-stations  installed,  the  following  amounts  of 
feeder  wire  would  be  replaced  by  sub-stations,  and  available  for 
use  in  reinforcing  direct-current  feeders  not  reached  by  sub-station 
feed  : 

Milo  sub-station   43,890  pounds. 

Rose  Avenue  sub-station   3S,S30  " 

Westerville  sub-station   73,620  " 


Total    153,040  pounds. 

At  18  cents  per  pound,  this  copper  would  represent  a  value  of 
$27,547.20,  from  which  deduct  the  value  of  high  potential  cop- 
per in  place,  $10,000,  would  leave  $17,547.20  to  be  credited  to  the 
cost  of  the  sub-stations  and  charged  to  increase  in  direct-current 
feeder  system,  which  will  be  ample  for  present  needs. 

In  the  above  estimate  we  have  retained  the  present  feeder  copper 
on  North  High  Street  circuit,  for  the  reason  that  sub-stations  will 
be  used  for  intermittent  service  only. 

In  considering  the  economies  in  alternating  transmission,  sta- 
tion installation  need  not  be  considered  in  this  case,  as  the  cost  of 
alternating-current  machinery  will  not  materially  differ  from  di- 
rect current.  The  cost  of  rotary  sub-stations  is  estimated  as  fol- 
lows : 

Milo  Station   $10,000.00 

Minerva,  or  Westerville,  Station   7,500.00 

North  High  Street,  or  portable  station   12,000.00 

Rose  Avenue  sub-station   10,000.00 

South  High  Street  sub-station  (if  installed)   7,500.00 


Total  cost  of  sub-station  apparatus   $47,000.00 

To  this  should  be  credited  $17,547.20,  the  difference  between  the 
cost  of  copper  to  be  supplanted  and  high  potential  copper  required, 
as  this  copper  will  be  taken  down  and  used  for  reinforcing  sections 
which  are  still  to  be  supplied  by  direct  current,  the  investment 
being  more  than  taken  care  of  by  economies  resulting  from  in- 
creased capacity  of  direct-current  lines.    This  leaves  us  an  invest- 
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ment  of  $29,453.00,  the  interest  on  which  should  be  taken  care  of 
by  the  saving  in  loss  due  to  transmission. 

Assuming  the  value  of  a  kilowatt-hour  of  current  at  $.006,  ex- 
clusive of  fixed  charges,  the  loss  shown  by  wattmeter  reading  on 
sections  to  be  fed  by  sub-stations,  would  amount  to  $5,365.00  yearly. 

The  plan  as  outlined  above  for  transmitting  current  to  these 
districts  should  keep  the  loss  well  within  15  per  cent  between  main 
station  and  sub-station  bus-bars,  even  during  periods  of  heavy 
load,  which  would  result  in  a  saving  of  $3,804.00  in  yearly  trans- 
mission of  average  load  from  station  to  sub-station  bus-bar.  From 
this  should  be  deducted  the  loss  from  sub-station  bus  to  car.  In 
this  case,  owing  to  the  location  of  sub-stations  and  interconnecting 
of  direct-current  feeders,  the  loss  will  not  exceed  the  loss  now 
existing  from  point  where  direct-current  feeders  now  tap  and 
where  wattmeter  readings  were  taken  to  car ;  hence,  we  have 
$3,804.00,  the  net  saving  in  cost  of  power  due  to  high-tension  trans- 
mission, being  equivalent  to  12.8  per  cent  on  investment,  which, 
from  a  financial  standpoint  alone,  would  seem  to  warrant  the 
above-outlined  plan  of  transmission,  without  considering  the  greatly 
increased  facilities  for  handling  of  large  crowds,  the  saving  re- 
sulting in  transportation  department  due  to  increased  speed,  and 
tlie  ability  to  make  future  extensions  of  almost  any  magnitude 
without  the  attending  lo.sses  and  a  large  outlay  for  copper  neces- 
sary with  direct  current. 

 ^♦^  

The  American  Street  Railway  Association — The  Purpose 
of  Its  Organization,  and  the  Benefits  Accruing;  to 
Investors  in,  and  Operators  of,  Street  Railway 
Properties  by  Membership  Therein 

BY  G.  VV.  BAUMHOFF,  ST.  LOUIS 


The  subject  is,  it  is  needless  to  say,  a  fruitful  one,  justifying  a 
paper  in  keeping  with  the  title,  but  appreciating  brevity  where 
facts  only  are  desired,  I  shall  endeavor  to  enumerate  some  of  the 
many  advantages  of  membership  in  this  association  to  owners  and 
operators  of  street  railway  properties. 

A  learned  doctor  once  said,  "Ignorance,  pestilence  and  avarice 
make  the  human  race  akin."  Substituting  the  word  "ambition" 
for  the  last  named,  I  am  constrained  to  believe  the  same  agency 
is  responsible  for  the  organization  of  this  association;  for  if  one 
person's  knowledge  of  street  railway  affairs  were  as  thorough  as 
that  of  some  others,  the  necessity  would  not  exist  for  attendance 
at  conventions  to  lay  in  a  store  of  information  to  better  fit  oneself 
for  such  duties.  Who  will  deny  that  disease  among  horses  and 
the  best  means  of  guarding  against  the  spreading  of  such  pesti- 
lence and  the  care  of  horses  was  at  one  time  the  chief  topic  for 
discussion  at  our  meetings?  And  is  not  "ambition"  one  of  the 
chief  incentives  which  prompts  man  to  excel  his  neighbor  and 
competitor  in  proficiency?  Is  it  not  a  motive  for  seeking  mem- 
bership in  an  association  which  has  witnessed  the  evolution  of 
electric  traction  with  its  vast  improvements,  from  the  old-time 
animal  traction;  has  seen  it  outdistance  the  cable,  and  is  now  look- 
ing forward  with  eager  eyes  to  stilt  greater  achievements  with  this 
mysterious  power,  and  to  yet  another  change  whereby  to  improve 
and  perfect  the  system  of  street  railway  service?  The  founders  of 
this  association  built  not  only  wisely  but  with  beneficial  results  to 
the  street  railway  systems  of  this  country  far  beyond  their  realiza- 
tion. 

To  the  foresight  and  indefatigable  energy  of  11.  H.  T.ittell,  D. 
F.  Lorgstreet  and  Thomas  Lowry.  from  whose  "Littell"  begin- 
ning the  association  has  passed  through  the  "Long-street"  of 
progress  without  "Lowr-ying"  its  usefulness,  belongs  the  credit 
of  the  present  efficiency  and  high  state  of  perfection  of  the  street 
railway  systems  of  this  country,  which  efficiency  the  entire  world 
has  adopted  as  its  standard. 

The  growth  of  the  association  has  been  marvelous,  the  good  it 
has  accomplished  inestimable.  It  doubtless  represents,  through 
its  membership,  a  greater  combined  capital  than  any  organization 
or  association  in  the  world,  and  through  its  channels  has  dis- 
seminated information  resulting  in  the  establishment  throughout 
civilized  communities  of  electric  railway  systems  where  no  other 
service  could  be  maintained,  and  in  supplanting  animal  traction 
with  its  resultant  saving  in  time.  It  has  been  the  means  of  saving 
millions  of  dollars  to  many  investors  in  street  railway  properties 
by  information  procured  from  papers  and  discussions  at  our  annual 
meetings,  particularly  at  a  time  when  much  doubt  was  involved 
as  to  the  best  system  to  adopt  in  changing  from  animal  to  me- 
chanical traction. 

It  has  been  the  means  of  bringing  the  executive  and  managing 
departments  of  street  railway  properties  in  closer  communion 
with  their  employees,  and  is  largely  responsible  for  the  improved 


condition  of  street  railway  employees  generally  to-day  as  com- 
pared with  the  period  prior  to  its  organization.  Its  aim  has  been, 
and  is,  to  encourage,  elevate  and  ameliorate  the  condition  o£  that 
gallant  and  noble  army  of  public  servants,  the  street  railway  em- 
ployees, than  whom  none  are  more  loyal  or  devoted  to  their  work. 

I  hrough  the  proceedings  of  its  annual  meetings  it  has  laid  the 
cornerstone  of  successful  operations  of  the  street  railway  systems 
of  the  world,  and  its  gatherings  are  looked  forward  to  with  eager- 
ness and  assurances  of  greater  additional  knowledge  concerning 
street  railway  improvements  which  are  springing  up  like  magic 
everywhere.  It  recognizes  no  creed,  sect  or  nationality.  The 
universal  law  of  God  is  its  guidance,  and  the  greatest  good  to  its 
members  and  the  community  they  serve  its  ambition.  Investors 
have  long  since  realized  the  many  advantages  resulting  from  this 
association,  and  every  company  throughout  this  country  should 
profit,  not  only  by  membership  therein,  but  insist  on  being  repre- 
sented at  its  meetings. 

The  Street  Railway  Accountants'  Association  is  an  offspring 
from  this  organization,  and  arranges  its  annual  meetings  to  har- 
monize with  the  time  and  place  of  those  of  the  parent  body.  The 
formulation  and  standardizing  of  accounts  now  generally  observed 
must  prove  of  additional  value  to  the  investor  and  manager  alike. 

The  appointment  by  this  association  of  a  committee  on  stand- 
ardizing street  railway  supplies  and  material  is  another  step  in 
the  right  direction,  which  will  doubtless  prove  of  inestimable 
value  to  the  investor  and  manager,  and  will,  in  the  opinion  of  the 
writer,  result  in  the  formation  of  another  branch  of  this  associa- 
tion, bringing  the  mechanical  department  of  the  various  railway 
systems  in  closer  touch  with  the  managing  and  accounting  de- 
partments. 

In  conclusion,  there  is  another  auxiliary  originating  from  this 
association,  the  importance  of  which  must  not  be  overlooked,  the 
street  railway  press,  through  whose  untiring  efforts  we  are  con- 
stantly advised  of  improved  methods,  forms  a  means  for  an  inter- 
change of  ideas,  and  its  work,  when  more  generally  appreciated, 
will,  it  is  to  be  hoped,  be  substantially  rewarded. 

 *^  

Capital  Accounts  From  the  Viewpoint  of  Investors  and 
the  Public 


BY  COL.  T.  S.  WILLIAMS 
Vice-President,  Brooklyn  Rapid  Transit  Company 


Some  recent  catastrophes  in  railroad  finances  deserve  particular 
discussion  in  a  convention  of  railroad  officers  and  accountants. 

The  Third  Avenue  Railroad  Company,  of  New  York,  in  B^eb- 
ruary,  1900,  passed  into  the  hands  of  a  receiver,  its  stock  having 
declined  from  $242  per  share  to  $45  within  a  year  preceding,  and 
annual  dividends  averaging  8  per  cent  having  been  paid  in  the 
five  preceding  fiscal  years.  So  violent  a  decline  in  the  market 
value  of  what  had  been  regarded  as  a  conservative  investment 
stock  shook  public  confidence,  depressed  prices  of  other  securi- 
ties, and  produced  conditions  of  financial  panic.  To  those  who 
had  studied  intelligently  the  annual  reports  of  this  company  these 
results  were  not  surprising;  the  wonder  was  that  in  the  face  of 
such  reports  investment  buying  could  have  raised  the  stock  to 
so  high  a  figure — for  Third  Avenue  stock  had  not  been  a  specu- 
lative one  and.  therefore,  had  not  been  the  subject  of  market 
manipulation.  A  comparison  of  the  reports  of  the  company  to 
the  State  Board  of  Railroad  Commissioners  for  the  five  years  pre- 
ceding the  receivership  reveals  clearly  the  cause  of  the  company's 
downfall  and  makes  almost  incredible  the  apparent  confidence 
which  its  friends  had  in  the  worth  of  its  stock.  In  1895  the  change 
of  motive  power  from  horse  to  cable  had  been  completed,  the 
company  had  no  floating  debt  except  for  current  accounts,  the 
outstanding  capitalization  (including  both  bonds  and  stock)  was 
$13,600,000,  the  cost  of  road  and  equipment,  including  permanent 
investments,  was  $13,499,629,  and  the  net  income  applicable  to 
interest  on  capitalization  was  $1,129,994,  or  8.3  per  cent.  On 
June  30,  1899.  the  capitalization  outstanding  had  risen  to  $17,000,- 
000,  a  floating  debt  had  been  incurred  of  $13,385,122,  the  cost  of 
road  and  equipment  and  permanent  investments  (stocks  of  other 
companies)  had  risen  to  $30,424,990.  and  the  net  income  applicable 
to  interest  on  capitalization  was  actually  less  than  in  1895,  being 
$1,116,469,  or  3.6  per  cent.  Yet  during  those  four  years  all  the  net 
income  above  the  interest  on  $5,000,000  of  bonds  was  diverted  to 
dividends  on  the  capital  stock  and  not  a  dollar  was  appropriated 
to  interest  on  the  remaining  capitalization  represented  by  $13,385,- 
000  of  floating  debt.  Presumably  the  interest  on  loans  was 
charged  to  investment  account,  so  as  to  leave  net  income  enough 
to  insure  the  continuance  of  dividends  on  capital  stock.  In  brief, 
the  company's  directors  in  four  years  added  to  capital  account 
nearly  $17,000,000  (more  than  too  per  cent  increase),  without  in- 
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creasing  the  net  income  by  a  single  dollar.  The  additions  wcic 
gradual  and  arc  vividly  shown  by  the  following  table: 

Capitalization—               June  30,  1S95  1896         1897           189S  1899 

Stocks                                 $S,U0O,0UO  $9,0(X),00O  $10,000,000  $10,000,000  $12,000,000 

Bonds                                  5,000,000  5,000,000     5,000,000     5,000,000  5,000,000 

Loans                                   None.  1,875,000     l,(i75,000     9,693,347  13,385,122 

Total    $13,600,000  $15,875,000  $16,675,000  $24,693,347  $30,385,122 

Cost  of  road  and  equip- 
ment,   including  other 

permanent  investments..  $13,499,629  $15,638,592  $16,602,517  $24,885,739  $30,424,990 

Net  income  applicable  to 
interest  on  capitaliza- 
tion   1,129,994     1,062,945     1,077,8:64  1,069,921  1,116,469 

Per  cent  of  capitalization.  8.3             6.7             6.4  4.3  3.6 

Part    of    income  applied 

to  dividends  on  stocks.  $624,000       880,000       875,000  800,000  830,000 

Part    applied    to  interest 

on  bonds    252,300       253,600       250,000  250,000  250,000 

Part    applied   to  floating 

debt    None.        None.       None.  None.  None. 

An  analysis  of  the  operating  expenses  shows  only  $1,127  charged 
to  maintenance  of  roadway  and  track  during  the  year  1896,  and 
only  $888  in  1897.  Of  course,  with  such  financing,  bankruptcy 
was  certain  unless  dividends  were  suspended  and  bankruptcy  came 
because  the  dividends  continued.  The  initial  mistake  was  in  mak- 
ing the  company  pay  excessive  prices  for  railroad  properties,  the 
possession  of  which  brought  no  additional  net  income;  it  was 
repeated  in  charging  the  interest  on  moneys  borrowed  for  such 
purposes  to  capital  account  instead  of  to  expense  account;  and  it 
became  almost  criminal  in  diverting  to  stockholders  income  which 
belonged  to  creditors. 

For  many  years  the  stocks  of  the  Baltimore  &  Ohio  Railroad 
Company  were  in  high  repute,  and  because  of  their  reliability  as 
dividend  payers  had  found  their  way  into  strong-boxes,  and  the 
mcome  from  them  supported  families,  charities  and  educational 
institutions;  but  in  1896  this  company  went  into  the  hands  of 
receivers,  and  an  examination  of  its  accounts  by  Stephen  Little 
showed  that  in  seven  years  there  had  been  an  overstatement  of 
income  of  $11,204,000  by  improper  charges  to  capital  accounts. 
Making  allowance  for  this,  substantially  no  surplus  earnings  re- 
mained for  the  common  stock,  yet  dividends  on  that  class  of 
stock  were  paid  at  an  average  rate  of  4  per  cent  for  several  years. 
Had  operating  expenses  been  properly  stated  and  dividends  con- 
servatively paid,  there  probably  would  have  been  no  occasion  for 
receivership,  and  much  distress  among  investors  would  have  been 
avoided. 

Another  comparatively  fresh  illustration  of  the  improper  swell- 
ing of  capital  accounts  is  the  story  of  suspension  of  dividends  by 
the  Long  Island  Railroad  Company  following  a  change  in  the 
control  of  the  stock  in  1897.  For  five  years  prior  to  1897  divi- 
dends had  ranged  between  4  per  cent  and  5  per  cent,  and  the 
price  of  the  stock  was  not  far  below  par.  But  while  the  capital 
stock  remained  the  same,  each  year's  reports  showed  constant  and 
considerable  additions  to  cost  of  road  and  equipment,  being  paid 
for  by  new  issues  of  bonds  or  by  loans.  From  1892  to  1896  the 
increase  was  over  $2,200,000.  Then  came  the  change  in  control, 
an  overhauling  of  the  books,  and  an  absolute  excision  of  over 
$1,700,000  from  this  account,  and  of  $278,000  from  the  permanent 
investment  account,  charges  to  those  amounts  being  regarded  as 
operating  expenses  and  improper  additions  to  capital.  It  so  hap- 
pened that  during  the  four  previous  years  there  had  been  paid  in 
dividends  $2,130,000,  and  it  would,  therefore,  appear  that  if  the 
revision  of  the  company's  accounts  was  accurate,  these  dividends 
were  never  earned,  but  were,  in  effect,  paid  out  of  capital  funds. 
That  something  was  wrong  might  have  been  surmised  from  the 
company's  reports,  for  the  additional  capitalization  of  nearly 
$3,000,000,  all  told,  brought  no  additional  earning  capacity,  and  the 
net  income  applicable  to  returns  on  capitalization  actually  de- 
creased from  $1,208,000  in  1892  to  $1,104,000  in  1896. 

These  instances  of  the  creation  of  dividends  out  of  capital  in- 
stead of  surplus  earnings  are  extreme,  but  they  illustrate  a 
tendency  and  a  temptation  which  exist  in  greater  or  lesser  degree 
in  all  corporate  accounting.  If  capital  account,  representing 
original  investment  and  cost,  could  remain  forever  fixed,  charges 
only  being  made  to  supply  deductions  for  depreciation,  railroad 
bookkeeping  would  be  a  comparatively  simple  af¥aii,  a  demon- 
stration of  receipts  on  one  side  and  expenses  on  the  other,  and 
the  bills  payable  account  would  be  a  very  efTective  indicator  of 
any  attempt  to  swell  net  earnings  by  withholding  proper  charges 
to  expenses.  But  capital  accounts,  whether  called  investment  ac- 
count, cost  of  road  and  equipment,  advances  for  construction  on 
account  of  lessor  companies,  or  betterments  and  improvements 
(the  more  diverse  the  accounts,  the  greater  the  opportunity),  must 
fluctuate  with  the  development  of  business,  and  are  too  often  em- 


ployed to  hide  legitimate  operating  expenses  and  thus  to  display 
a  fictitious  earning  capacity.  One  railroad  company's  reports 
show  an  average  operating  expense  of  70  per  cent  of  gross  re- 
ceipts; another,  in  a  similar  locality,  operating  under  not  very 
dissimilar  conditions,  show  50  per  cent;  is  the  difference  entirely 
one  of  management  and  conditions,  or  partly  one  of  accounting? 
Not  all,  or  most,  of  questionable  bookkeeping  results  in  disaster, 
as  it  did  with  the  Third  Avenue  Railroad,  and,  of  course,  every 
addition  to  capital  account  must,  sooner  or  later,  be  paid  for  out 
of  fresh  supplies  of  capital,  borrowed  money  or  surplus  earnings, 
and  many  a  railroad,  by  bookkeeping  devices,  is  able  to  conceal 
its  true  condition  until  improving  business  encourages  a  return 
to  conservative  methods;  but  now  and  then  the  extreme  is  reached 
and  there  follows  discovery,  shock  and  receivership.  Shall  such 
things  be  prevented,  and  how?  Is  the  suffering  investor  himself 
to  blame,  or  is  the  corporation  and  the  State?  What  is  needed — 
more  law  or  more  morals,  or  both? 

Nowhere  can  such  questions  be  more  bravely  faced  or  more 
frankly  discussed  than  among  railroad  men.  This  association  has 
rendered  great  service  to  the  cause  of  clean  bookkeeping  in  its 
efforts  for  the  establishment  of  a  uniform  classification  of  accounts. 
Its  further  concern  should  be  that  such  classification,  where  used, 
shall  always  state  the  full  facts,  and  that  neither  the  desire  of 
stockholders,  the  ambitions  of  railroad  officers,  or  the  demands 
of  speculation  shall  induce  any  withholding  of  the  truth.  Of 
course  the  most  accurate  accounting  will  not  prevent  mistakes  in 
corporate  financing  or  management;  errors  of  judgment  or  bad 
motives  will  always  make  possible  the  misuse  of  corporate  mon- 
eys; but  the -requirements  of  publicity  ought  to  encourage  con- 
servative methods,  and  official  reports  ought  to  be  so  full,  clear 
and  honest  that  the  stockholders  and  the  public  cannot  be  easily 
misled  in  their  estimation  of  the  value  of  a  company's  securities. 

A  discussion  of  capital  accounts  necessarily  involves  a  consid- 
eration of  the  original  issue  of  capital  and  its  book  representative 
of  property  assets,  but  I  desire  more  particularly  to  speak  of  the 
yearly  addition  to  capital  charges,  after  original  construction  and 
installation  are  completed  and  the  immediate  earning  capacity  of 
the  investment  is  demonstrated.  The  public  and  the  average  in- 
vestor are  no  longer  much  deceived  by  what  is  called  "watered" 
stock  or  bonds,  and  the  original  nominal  capital  assets  of  a  corpor- 
ation are  generally  appraised  in  public  estimation  at  their  actual 
value,  even  though  that  actual  value  may  be  much  below  the  nom- 
inal value  of  the  securities  outstanding.  But  after  the  original  capital 
issues  are  made  and  the  construction  or  investment  accounts  have 
taken  shape,  the  investing  public  is  often  strangely  indifferent  to 
additions  thereto — confiding  apparently  in  the  very  sound,  but  not 
always  accurate,  presumption  that  no  additions  to  investment  or 
construction  accounts  are  made  unless  they  represent  substantial 
and  permanent  improvements  or  additions  to  the  property,  re- 
sulting in  increased  net  earning  capacity.  It  is  the  lack  of  scrutiny 
into  such  additional  charges  and  the  absence  of  sufficient  informa- 
tion regarding  them  in  official  reports  which  permit  the  public 
to  be  deceived,  and  then  to  learn  sometimes,  at  sad  cost,  that  such 
charges  represent  no  substantial  improvements  or  additions,  but 
only  ordinary  maintenance,  with  no  resultant  increased  earning 
capacity,  which  sometimes  must  be  paid  for  out  of  surplus  (this 
would  not  be  so  tjad),  or  out  of  fresh  issues  of  capital — meaning 
the  distribution  of  the  same  or  less  net  income  among  the  holders 
of  a  greater  number  of  shares  or  bonds.  A  perversion  of  facts 
with  the  result  of  deceiving  a  corporation's  stockholders  is  not 
to  be  justified  under  any  circumstances,  but  how  to  protect  them 
against  such  deception  and  enable  them  to  see  for  themselves  the 
company's  actual  condition  is  not  entirely  an  easy  problem. 

I  am  not  one  of  those  who  believe  much  in  the  efficacy  of  laws 
for  the  accomplishment  of  the  most  substantial  reforms.  Men 
will  not  be  good  merely  because  to  be  bad  is  illegal  and  may  sub- 
ject the  evildoer  to  punishment.  The  most  thorough  and  whole- 
some reform  springs  from  within  and  accompanies  the  evolution  of 
conscience.  And  the  development  of  conscience  as  exemplified  in 
tlie  finer  distinctions  of  right  and  wrong  has  in  no  activity  of  so- 
ciety been  so  marked  in  recent  years  as  in  the  conduct  of  corporate 
affairs.  Never  was  the  sense  of  responsibility  so  keenly  felt  among 
those  who  handle  other  people's  money  as  it  is  to-day,  and  never 
was  there  a  higher  standard  of  business  honor.  A  wholesome 
public  sentiment  will  eventually  cure  in  a  natural  way  most  of 
the  evils  from  which  we  may  now  suffer,  and  in  the  reflection  of  that 
sentiment  and  the  correction  of  those  particular  evils  which  we 
are  now  discussing  there  can  be  no  more  effective  instrument  than 
the  earnest  effort  of  those  who  are  engaged  in  keeping  the  accounts 
of  corporate  transactions.  You  may  not  control  their  ultimate 
aspect ;  you  may  be  compelled  by  direction  of  superior  officers  to 
make  charges  which  your  judgment  and  instinct  do  not  approve; 
but  if  your  advice  and  help  are  in  the  right  direction  there  can 
be  no  more  potent  influence  toward  conservative  methods,  and 
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gradually  that  influence  will  establish  a  higher  and  higher  standard 
of  corporate  accounting. 

But  while  laws  may  not  be  a  great  reliance  for  good,  they  are 
helpful  in  accentuating  public  sentiment  and  in  encouraging  re- 
spect for  higher  standards.  Restrictive  corporate  legislation  has 
often  gone  to  extreme  and  unwise  lengths,  but  reasonable  regula- 
tion of  corporate  powers  and  acts  is  conceded  to  be  a  proper  exer- 
cise of  governmental  authority,  and  such  regulation,  when  intelli- 
gent and  conservative,  has  undoubtedly  done  much  to  safeguard 
the  interests  of  both  investors  and  the  public.  I  believe  it  is  now 
quite  generally  a  feature  of  State  legislation  that  increases  of 
stock  or  bonds  of  railroad  corporations  shall  require  the  approval 
of  the  State  Board  of  Railroad  Commissioners,  or  corresponding 
authority.  While  such  a  power  may  be  improperly  exercised,  I  am 
not  aware  that  its  exercise  has  been  the  subject  of  much  adverse 
criticism.  Yet  under  such  regulation,  evils  such  as  I  have  illus- 
trated have  existed,  and  I  suggest  whether  it  would  not  be  advisable 
to  change  either  the  letter  or  the  administration  of  the  law  so  that 
more  effective  results  may  be  obtained.  My  suggestion  relates 
more  particularly  to  the  laws  of  New  York,  but  is  applicable  where 
similar  conditions  exist. 

The  present  defect  in  the  regulation  of  capital  increases  is  that 
it  does  not  begin  early  enough  and  is  one-sided.  Until  the  applica- 
tion for  increase  in  the  issue  of  bonds  or  stock  is  made  the  sub- 
ject is  not  officially  before  the  Board  of  Railroad  Commissioners, 
and  in  anticipation  of  approval  the  money  may  have  already  been 
spent  and  charged  to  capital  accounts.  The  board  inquires  gen- 
erally into  the  propriety  of  the  increase  and  the  use  to  which  it  is 
to  be  applied,  and  usually  grants  the  application,  leaving  the  ex- 
penditure of  the  proceeds,  if  not  already  expended  in  advance,  to 
the  discretion  of  the  company,  as  it  should.  But  the  defect  is  that 
regulation  does  not  extend  to  the  capital  accounts  as  well  as  to 
the  issues  of  capital.  The  Third  Avenue  Railroad  Company  ap- 
plied for  and  secured  increases  of  capital  only  to  the  amount  of 
$3,400,000  in  four  years,  but  during  that  interval  its  capita!  ac- 
counts increased  nearly  $17,000,000  (passed  unchallenged  by  Rail- 
road Commission),  of  which  $13,385,000  was  represented  in  floating 
debt,  the  incurring  of  which  did  not  require  official  consent.  If 
additions  to  construction  and  investments  accounts  are  to  be  paid 
out  of  new  capital  and  the  issue  of  this  new  capital  must  be  ap- 
proved by  the  Railroad  Commissioners  before  it  is  valid,  why 
should  not  the  Railroad  Commissioners  pass  upon  the  additions  to 
construction  accounts  as  they  are  made?  These  accounts,  as  pointed 
out  above,  are  a  gradual  growth.  They  may  contain  many  im- 
proper charges.  Issues  of  capital  against  them  may  be  long  de- 
ferred or  never  made,  the  cost  being  represented  by  floating  debt 
or  surplus.  But  to  the  extent  that  they  are  improperly  swelled  they 
give  a  false  idea  of  the  property's  earning  capacity  and  permit  the 
payment  of  dividends  out  of  moneys  which  should  have  gone  to 
ordinary  expenses.  That  was  the  Third  Avenue,  the  Baltimore  & 
Ohio  and  the  Long  Island  case,  and  if  regulation  had  been  effecti\  e 
it  might  have  avoided  these  catastrophes. 

There  need  be  nothing  radical  and  no  hardship  in  the  possession 
of  such  proposed  powers  if  judiciously  exercised.  While  there  is 
always  room  for  honest  difference  of  opinion  as  to  the  propriety 
of  charges  to  construction,  and  the  problem  is  further  complicated 
by  the  condition  of  long-term  leases  as  affecting  advances  for  con- 
struction on  leased  lines,  there  is  no  more  reason  to  expect  arbi- 
trary and  unjust  decisions  from  the  official  body  in  the  matter  of 
capital  accounts  than  there  is  in  the  new  issues  of  bonds  and  stock, 
and  the  fact  of  official  supervision,  exacting  detailed  knowledge 
of  charges,  would  be  a  valuable  check  on  reckless  accounting  and 
financing,  a  positive  benefit  to  railroad  officers,  and  an  additional 
safeguard  to  investors.  To-day,  as  I  understand  the  law  in  this 
State,  the  Railroad  Commission  has  the  right  to  demand  full  in- 
formation of  the  accounts  and  to  insist  upon  the  preparation  of 
reports  according  to  its  classifications;  but  while  the  blanks  call 
for  detailed  information  of  annual  additions  to  cost  of  road  and 
equipment,  the  Commission  has  no  power,  if  convinced  that  any 
of  the  charges  under  this  head  are  improper,  to  compel  a  transfer 
from  construction  account  to  operation  accounts.  Perhaps  no 
compulsion  may  be  necessary — a  recommendation  from  such  a 
body  is  usually  equivalent  to  a  compulsion — and  all  the  good  might 
be  accomplished  if  sufficient  investigation  were  made  by  the  board 
into  the  capital  charges  of  each  report,  followed  by  suggestions 
of  correction  where  correction  was  deemed  necessary.  But  I  think 
it  would  be  a  greater  protection  if  the  public  could  know  that  no 
addition  could  be  made  to  construction  accounts  without  having 
received  the  inspection  and  approval  of  the  official  board. 

Of  course,  certificates  of  public  officers  are  not  absolute.  Banks 
have  been  known  to  fail  without  government  examiners  suspect- 
ing anything  wrong — and  railroads  will  still  make  statements  which 
are  not  entirely  true,  no  matter  how  stringent  the  regulations  under 
which  they  are  prepared.    All  harks  back  finally  to  the  character 


and  ability  of  the  managers  who  conduct  corporate  affairs.  To 
them  and  their  stockholders  every  influence  which  promotes  hon- 
esty, straightforwardness  and  conservatism  is  a  security  against 
demagogic  attacks.  Nothing  promotes  radical  and  oppressive  leg- 
islation so  much  as  chicanery  in  corporate  management.  Compul- 
sory pubhcity  of  accounts  in  sufficient  detail,  and  wise  official  super- 
vision, will  do  much  to  supplement  individual  effort  for  clean  book- 
keeping, and  to  determine  for  the  benefit  of  both  investors  and 
public  the  genuine  earning  power  of  corporate  property. 



Report  of  Committee  on  Standard  Blanks  and  Accounting 
for  Material  and  Supplies 

BY  F.  E.  SMITH 
Auditor,  Chicago  Union  Traction  Company 


Your  committee  are  of  the  opinion  that  the  motion  made  at  the 
Kansas  City  convention  which  led  to  their  appointment  did  not 
correctly  state  the  real  object  desired  to  be  obtained  1  y  their  labor. 
We  think  the  matter  of  blanks  is  secondary  to  a  system  of  ac- 
counting for  material  and  supplies,  and  once  a  system  is  laid  down 
the  blanks  to  carry  out  that  system  could  easily  be  prepared.  We 
have  therefore  directed  our  efforts  principally  to  formulating  a 
system  which  we  believe  would  be  complete  and  meet  the  require- 
ments of  all  roads.  We  shall  assume  that  all  material  and  sup- 
plies after  their  receipt,  regardless  of  their  being  stored  at  different 
places,  are  under  the  care  of  one  person,  who  will  be  considered 
responsible  for  the  same.  This  person  we  shall  designate  in  this 
report  as  the  "storekeeper." 

In  the  preparation  of  the  system  we  have  divided  the  subject 
into  four  general  heads,  viz. : 

A.  Purchase. 

B.  Receipt. 

C.  Disbursement. 

D.  Accounting. 

Under  each  heading  we  have  endeavored  to  explain  the  several 
steps  necessary  to  accomplish  this  result,  viz. :  the  most  complete 
accounting  system  for  material  and  supplies  it  is  possible  to  have. 

The  subdivisions  herewith  follow  : 

(a.)  purchase. 
(i)  Requisition  for  Purchase. 

The  first  requirement  is  a  proper  requisition  for  the  purchase 
of  material  and  supplies  for  stock  or  for  immediate  use.  It  should 
be  made  in  triplicate — the  original  for  the  purchasing  department, 
the  duplicate  for  the  accounting  department,  and  the  triplicate 
to  be  retained  by  the  storekeeper.  It  should  state  for  what  pur- 
pose the  material  is  needed ;  that  is,  whether  for  stock  or  for  some 
specific  work.  If  for  stock,  should  state  the  quantity  on  hand,  as 
well  as  quantity  needed  and  a  description  of  the  material  required. 
The  original  and  duplicate  should  be  sent  direct  to  the  general 
manager,  or  some  other  official  with  equal  authority,  who  should 
make  such  corrections  as  to  quantity  to  be  ordered  as  he  desires, 
on  both  copies,  and,  after  approving  both,  send  them  to  the  pur- 
chasing agent.  When  this  official  has  ordered  the  material  he 
should  note  on  the  original  and  duplicate,  in  spaces  which  should 
be  provided,  the  names  of  parties  from  whom  he  orders  and  his 
order  number,  and  should  then  send  this  duplicate  to  the  account- 
ing department.  It  should  be  the  duty  of  the  accounting  depart- 
ment to  check  bills  that  represent  purchases  made,  by  the  author- 
ity of  this  requisition,  before  said  bills  are  vouchered. 
(2)  Order  from  Purchasing  Department  on  Firms  or  Individuals. 

This  should  be  made  in  triplicate — the  original  for  the  party 
from  whom  goods  are  ordered,  the  duplicate  for  party  to  whom 
goods  are  consigned,  and  the  triplicate  to  be  retained  in  the  pur- 
chasing department.  These  orders  should  be  consecutively  num- 
bered, should  bear  the  requisition  number,  and  contain  full  ship- 
ping directions.  The  original  should  also  show  the  conditions  of 
purchase,  which  can  be  made  to  suit  the  specific  requirements  of 
each  comp.my,  and  should  be  signed  in  the  name  of  the  company 
by  a  properly  authorized  person.  If  spaces  are  provided  on  the 
duplicate  in  which  the  receiving  clerk  can  enter  the  date  and  quan- 
tities received,  together  with  the  lot  number  assigned  them,  it  will 
be  found  a  great  convenience.  Such  roads  as  have  adopted  the 
plan  of  sending  out  with  orders  blank  billheads  to  be  used  in  bill- 
ing goods  bought  by  Ihcni  arc  unanimous  in  their  opinion  of  the 
merits  of  the  plan.  It  insures  uniformity  of  size,  which  is  a  great 
convenience  in  filing,  and  it  enables  the  roads  to  provide  spaces 
for  such  data  as  may  be  needed  for  the  proper  checking  of  the  bill, 
instead  of  resorting  to  rubber  stamps,  which  are  often  carelessly 
applied  and  efface  the  figures.  We  therefore  favor  the  general 
adoption  of  this  plan. 
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(3)  Order  from  Purchasing  Department  on  Company's  Shop. 
This  form  is  provided  for  the  purpose  of  ordering  from  the  shop 

something  to  be  manufactured  or  furnished  for  which  a  requisition 
has  been  drawn — something  that  is  outside  of  the  ordinary  ma- 
terial manufactured  in  the  shop,  for  which  there  is  no  requisition 
drawn,  and  which  is  taken  care  of  usually  by  what  is  known  as 
the  "Shop  Order"  or  the  "Job  Order."  This  form  should  be 
practically  the  same  as  No.  2,  except  that  the  original  should  con- 
tain, instead  of  the  conditions  of  purchase,  information  as  to  the 
account  or  department  chargeable.  All  labor  and  material  used 
by  the  shop  in  filling  this  order  should  be  entered  on  the  back,  and 
same  returned  to  the  purchasing  department.  It  would  be  well 
to  assign  numbers  to  this  class  of  work,  to  enable  the  purchasing 
department  to  order  by  them  should  duplicates  be  required. 

(4)  Record  of  Bills  Approved  by  Purchasing  Department. 
This  department  should  be  required  to  keep  a  record  of  all  bills 

approved  by  it.  It  should  be  in  such  form  that  the  total  of  bills 
approved  will  be  shown,  and  should  contain  the  following  in- 
formation :  Bill  Number,  Date,  Bought  Of,  Order  Number,  Total 
Amount,  Rate  of  Discount,  Amount  of  Discount,  Deductions  (for 
freight,  express,  or  switching  charges),  Net  Amount,  Charge  to 
Material  and  Supplies,  Charge  to  Other  Accounts,  and  Date  De- 
livered to  Auditor. 

This  record  should  be  sent  to  the  accounting  dejiartment  as 
soon  as  the  entries  for  the  month  are  closed.  The  accounting 
department  should  check  the  charges  to  material  and  supplies  on 
the  voucher  record  by  this  record. 

(b.)  receipt. 
(i)  Assigiiiiwnt  of  Lot  Numbers. 
For  the  proper  identification  of  all  material  and  supplies  put 
into  stock  a  lot  number  should  be  assigned.  A  record  should  be 
kept  of  the  lot  numbers  and  their  assignment.  Having  assigned 
a  lot  number  to  some  specific  material,  a  notation  should  be  made 
on  the  duplicate  order  for  it  that  these  goods  have  been  assigned 
such  a  number.  Then,  should  this  particular  order  be  delivered  in 
several  instalments,  the  same  number  follows  until  the  order  is 
completed.  A  card  should  be  provided  to  remain  with  the  material 
so  far  as  this  is  practicable,  which  should  show  a  description  of 
the  material  and  the  lot  number.  This  card  may  also  be  used  as 
a  stock  card,  and  show  dates  and  quantities  received  and  issued, 
or  such  information  may  be  kept  in  the  lot  number  record,  which 
would  then  in  a  great  measure  become  a  stock  journal  and  ledger, 
provided  it  is  concluded  that  the  result  to  be  obtained  will  warrant 
the  labor  and  expense.  The  lot  number  record  should  be  in  charge 
of  the  storekeeper.  Where  material  is  to  be  shipped  direct  to 
branch  storerooms,  it  will  probably  be  found  more  convenient  to 
have  a  series  of  numbers  for  each  branch. 

(2)  Handling  of  Bills. 
We  recommend  tlie  following  plan  :  Upon  receipt  of  a  consign- 
ment of  material  at  stores,  the  receiving  clerk  should  check  same 
by  the  duplicate  order.  When  goods  are  received  at  a  branch 
storeroom,  or  other  point  where  it  is  not  convenient  to  have  these 
on  file,  he  should  be  provided  with  convenient  blanks  on  which 
to  enter  the  material  received.  These  he  should  attach  to  his  daily 
report,  mention  of  which  will  be  made  later,  and  forward  to  the 
storekeeper.  Consignors  should,  so  far  as  possible,  be  required 
to  make  a  bill  for  each  order  and  send  same  to  the  purchasing 
department  as  soon  as  order  is  filled.  If,  however,  a  part  of  the 
order  remains  unfilled  at  the  end  of  the  month,  a  bill  should  be 
sent  for  such  material  as  they  have  delivered,  in  order  that  the 
storekeeper  may  have  the  necessary  data  to  complete  his  record. 
Upon  receipt  of  bills  by  the  purchasing  department  they  should  be 
checked  by  the  order  and  certified  as  to  the  correctness  of  prices. 
They  should  then  be  entered  on  his  record,  giving  them  the  first 
open  bill  numbers,  which  numbers  should  then  be  placed  on  bills 
to  thereafter  identify  them.  They  should  then  be  sent  to  the  store- 
keeper, who  should  check  same  by  his  memoranda  made  on  the 
duplicate  order,  enter  on  bills  the  lot  number  and  department  to  be 
charged  with  the  bill,  should  certify  to  the  receipt  of  the  goods  in 
good  order,  noting  any  exceptions  for  which  a  counter-bill  or 
deduction  should  be  made,  and  return  to  the  purchasing  depart- 
ment, which  will  enter  on  the  record  the  date  sent  to  accounting 
department  and  send  same.  In  cases  where  it  is  desired  to  take 
advantage  of  a  special  discount  for  quick  payment,  we  recommend 
the  use  of  a  printed  notice  to  be  attached  to  the  bill  when  first  re- 
ceived, which  will  show  the  date  on  which  the  bill  must  be  paid. 
Departments  receiving  bills  with  these  slips  attached  should  be 
required  to  give  them  immediate  attention.  The  accounting  de- 
partment, upon  receipt  of  bills,  should  check  same  by  the  requisi- 
tion and  file  such  bills  as  are  to  be  paid  monthly  until  the  receipt 
of  statements  from  consignors,  which  they  should  be  required  to 


send  on  the  first  of  each  month,  covering  all  the  unpaid  bills  of 
the  month  and  any  of  previous  months  which  may  remain  unpaid. 
The  bills  should  be  checked  with  the  statements,  missing  ones 
looked  up,  and  the  statements  vouchered.  If  the  original  bills  are 
retained  or  filed  in  the  accounting  department,  it  will  be  found 
necessary  to  give  much  detail  on  the  voucher. 

(3)  Recording. 

A  record  of  all  material  and  supplies  received  should  be  made  as 
soon  after  the  receipt  of  goods  as  is  practicable.  All  material  and 
supplies  received,  of  whatsoever  nature,  whether  new,  second-hand 
or  scrap,  whether  returned  to  stock  after  having  been  charged  out 
and  used,  or  whether  manufactured  material,  i.  e.,  material  made 
up  in  the  shops  of  the  company,  should  be  entered  on  this  blank, 
which  should  embody  the  following:  Date,  Quantity,  Articles,  De- 
scription (underneath  distribution,  "New,  Second-hand  or  Scrap"), 
From,  Order  Number,  Cost,  Amount,  Total,  Bill  Number,  Lot 
Number,  Where  Stored,  and  Remarks. 

The  department  or  subdivision  of  the  storeroom  may  be  desig- 
nated by  letter,  viz. :  "A"  might  cover  the  track  department,  "B" 
the  line  department,  etc. 

(4)  Stock  Ledger. 

In  order  to  have  a  complete  and  perfect  system,  which  will  show 
at  a  glance  at  any  time  the  quantity  and  value  of  any  particular 
class  of  material  which  is  in  stock,  it  will  be  found  absolutely 
necessary  to  use  a  ledger.  This  ledger  may  be  in  book  form  or  in 
the  library  index-card  form.  Whether  this  information  is  of  suf- 
ficient value  to  warrant  the  expense  of  maintaining  it  is  for  each 
individual  to  determine  for  himself.  This  ledger  need  only  con- 
tain the  description  of  article,  which  would  be  the  account  heading. 
On  the  debit  side  would  be  the  date,  lot  number,  quantity  and 
value;  on  the  credit  side  would  be  the  date,  requisition  number, 
quantity  and  value. 

In  connection  with  this  branch  of  the  subject  we  beg  leave  to 
quote  from  a  paper  entitled  "Material  Accounts,"  prepared  by  Mr. 
A.  D.  Parker,  general  auditor,  Colorado  &  Southern  Railway,  for 
the  meeting  of  the  Association  of  American  Railway  Accounting 
Officers  held  in  Denver  in  May.   He  says  under  the  heading 

STORE  ACCOUNTS: 
It  has  already  been  hinted  that  many,  if  not  most,  railroacis  carry  large 
stock  registers  at  their  several  stores,  and  it  would  appear  to  the  observer, 
and  possibly  to  most  storekeepers,  a  necessity.  On  the  other  hand,  volumi- 
nous books  of  this  character  often  become  statistical,  and  have  little  practical 
value,  i'he  storekeeper  who  is  alive  to  the  interests  of  his  company  handles 
his  material  in  the  same  manner  that  a  merchant  does  his  stock.  He  is  in 
touch  with  his  material  every  day,  and  the  careful  distribution  of  the  articles 
themselves,  either  on  the  shelves  or  along  the  floor  and  platforms,  answers 
the  question  of  requirements.  Indeed,  the  stock  registers  become  misleading 
at  times,  and  frequently  a  glance  at  the  material  itself  is  required  to  check 
an  item,  or  items,  recorded  in  the  ledger.  For  this  reason  it  is  more  prac- 
tical for  a  minute  accounting,  paradoxical  as  it  may  at  first  appear,  to  have 
as  little  clerical  work  as  possible  at  the  store,  and  carry  the  registrations  to 
the  audit  office.  Instead  of  making  a  diversified  classification  of  material,  it 
should  be  divided  into  thirty  or  forty  practical  headings  which  will  give  the 
requirements  necessary. 

The  plan  suggested  by  Mr.  Parker  has  much  to  recommend  it. 
"Material  and  Supplies"  can  be  subdivided  into  as  many  headings 
as  may  be  found  necessary  or  desirable,  and  the  value  of  the  differ- 
ent classes  of  material  by  this  method  can  be  readily  shown.  It 
should,  of  course,  be  understood,  however,  that  the  informatior» 
as  to  quantities  and  description  of  material  that  would  be  shown 
by  the  stock  ledger  previously  referred  to  and  recommended  could 
not  be  shown  by  this  method  ;  however,  we  believe  if  the  stock 
cards  are  properly  kept  it  will  be  found  to  meet  all  requirements. 

(5)  Handling  of  Second-hand  Material  and  Scrap. 

Under  this  subject  it  is  difficult  to  map  out  a  system  that  will  be 
applicable  to  all  roads,  but  we  shall  endeavor  in  a  general  way  to 
give  our  ideas  as  to  the  proper  method  of  procedure. 

If  this  class  of  material  is  entered  on  the  stock  books  at  a  value 
when  it  is  stored  for  future  use  or  sale,  it  then  comes  under  the 
care  of  the  storekeeper,  and  more  importance  will  attach  to  it  than 
if  it  were  simply  dealt  with  when  sold.  Another  advantage  to  be 
gained  by  this  plan  is  that  the  expense  or  other  accounts  to  be 
credited  with  scrap  will  receive  the  credit  at  the  same  time  they 
receive  a  charge  for  the  material  which  replaces  the  scrap.  Any 
discrepancy  which  may  occur  between  the  price  obtained  for  the 
scrap  and  the  value  placed  upon  it  would  have  to  be  adjusted  pro- 
portionately between  the  accounts  credited.  When  obsolete  ma- 
terial is  scrapped,  stock  material  account  should  be  credited  with 
the  scrap  value  and  the  difference  charged  to  the  proper  expense 
account,  or  to  a  depreciation  account,  if  one  has  been  provided,  or 
to  profit  and  loss  direct.    We  do  not  favor  the  plan  of  adding  a 


October  12,  1901.] 


STREET  RAILWAY  JOURNAL. 


553 


percentage  to  all  material  charged  out  to  provide  a  fund  to  which 
this  shrinkage  may  be  charged.  It  is  mere  guesswork — none  of  the 
expense  accounts  containing  material  are  accurate,  and  it  is  at 
variance  with  the  true  principles  of  accounting. 

(C.)  DISBURSEMENT. 

(i)  Distribution  and  Charge  of  Material. 

(a)  Regular  Requisition. — Regular  requisitions  should  cover  the 
needs  of  a  department  for  a  specific  period,  being  made  but  once 
a  montli  if  practicable.  They  should  be  drawn  in  duplicate — the 
original  to  be  submitted  to  the  general  manager  or  some  other 
official  of  equal  authority  for  approval  before  being  filled,  and  the 
duplicate  to  be  retained  by  the  person  drawing  the  requisition. 
They  should  be  numbered  consecutively. 

(b)  Emergency  Requisition. — The  emergency  requisition  is  de- 
signed to  provide  for  material  for  emergency  use,  which  could  not 
be  anticipated  or  covered  by  the  regular  requisition,  and  should  be 
honored  by  the  storekeeper  without  the  same  approval  as  surrounds 
the  regular  requisition,  with  the  understanding,  however,  that  a 
regular  requisition  will  be  drawn  later  covering  such  emergency 
requisition  honored.  They  should  be  drawn  in  duplicate — the  orig- 
inal to  go  to  storekeeper  and  the  duplicate  to  be  retained  by  the 
person  drawing  the  requisition.  They  should  be  numbered  con- 
secutively. 

(c)  Request  for  Material  and  Supplies. — This  form  provides  for 
the  drawing  of  material  by  employees  of  the  shop,  track,  electrical, 
or  other  departments,  after  the  request  has  been  signed  by  the 
foreman  in  charge  of  the  employee,  and  the  goods  should  be  de- 
livered to  the  employee  upon  presentation  of  the  request.  The 
request  is  honored  by  the  storekeeper  with  the  understanding  that 
the  head  of  the  department  making  same  will  sign  a  manifest  for 
the  material  so  delivered,  or  requisition  the  request  later,  if  so  de- 
sired by  the  storekeeper.  This  form  is  put  up  in  blocks,  is  drawn 
only  in  the  original,  not  numbered,  and  operates  as  a  sight  draft 
on  the  storekeeper. 

(2)  Manifesting. 

(a)  A  regular  manifest  should  accompany  each  shipment  of 
stock  from  the  storerooms.  This  should  be  in  triplicate — the  orig- 
inal and  duplicate  going  with  the  goods,  the  original  to  be  receipted 
and  returned  to  the  storekeeper,  the  duplicate  to  be  retained  by 
person  receiving  the  goods,  and  the  triplicate  to  remain  in  store- 
keeper's book.  They  should  be  consecutively  numbered  and  con- 
tain the  following  information :  To  Whom,  By  Whom  and  Where 
Delivered,  state  the  number  of  requisition  upon  which  this  material 
was  issued  besides  the  date.  Quantity,  Articles,  Cost,  Amount,  the 
Account  Chargeable,  and  the  Lot  Number. 

(b)  A  blank  to  be  used  for  one  or  all  of  the  following  purposes : 
To  transfer  material  from  one  storehouse  or  department  to  an- 
other storehouse  or  department. 

Second-hand  material  transferred  to  storehouse. 
Scrap  material  transferred  to  storehouse. 

Material  transferred  from  storage  yards  to  the  place  where  it  is 
to  be  used.  For  example,  the  handling  and  distribution  of  rails, 
ties,  paving  blocks,  etc.,  to  a  place  where  the  same  are  to  be  used. 

This  form  should  be  in  duplicate,  should  be  consecutively  num- 
bered, and  contain  the  quantity  and  description  of  the  articles,  and 
be  receipted. 

(c)  A  blank  which  may  be  called  "suspense."  Being  a  manifest 
designed  to  cover  the  issuance  of  material  which  cannot  be  intelli- 
gently charged  out  when  issued.  For  instance,  the  delivery  by  the 
storeroom  of  material  for  line  repairs  which  is  to  be  used  on  emer- 
gency or  tower  wagons.  This  should  be  consecutively  numbered 
and  be  in  duplicate,  the  original  to  be  retained  by  person  responsible 
for  the  material  issued  upon  it  until  every  article  is  accounted  for 
on  a  place  provided  on  the  blank,  and  the  duplicate  to  be  retained 
by  the  person  sending  out  the  material.  All  material  which  has 
been  issued  upon  this  manifest  which  is  unused  on  the  last  day  of 
the  month  must  be  returned  to  the  storekeeper  for  inspection ;  the 
storekeeper  will  receipt  for  it  and  re-manifest  it.  The  person  to 
whom  the  material  is  issued  shall  report  upon  this  blank  the  use 
to  which  the  material  was  put,  giving  all  particulars  regarding 
same. 

(3)  Reporting. 

A  blank  should  be  provided  to  report  to  the  storekeeper  daily 
material  and  supplies  that  have  been  taken  from  the  stock  of  the 
branch  storerooms  and  used.  It  should  be  drawn  in  duplicate — the 
original  going  to  the  storekeeper  and  the  duplicate  being  retained 
by  person  making  report.  It  should  be  consecutively  numbered, 
and  should  have  the  following  printed  upon  it :  Lot  Number,  Quan- 
tity, Articles,  Used  For  and  Chargeable  To,  and  blank  columns  for 
the  storekeeper's  record,  to  insert  CQSt  and  value. 

(d.)  ACCOUNTINf;. 

(i)  Abstract. 

A  blank  designed  fi)r  abslracling  all  forms  of  manifests  or  re- 


ports covering  raw  material  and  supplies  disbursed,  second-hand 
or  scrap  material  put  into  stock,  or  material  manufactured  in  the 
shops  of  the  company,  showing  the  accounts  properly  chargeable 
or  creditable,  with  the  value  of  same. 

(2)  Monthly  Report. 
A  monthly  report  to  the  accounting  departmenl  by  the  storeroom 
department,  being  a  recapitulation,  and  covering  the  abstracts  of 
material  and  supplies  disbursed,  and  which  will  show  the  accounts 
and  amounts  chargeable,  the  footing  of  which  amounts  will  be  the 
credit  to  material  and  supplies.  The  receipted  manifests  should 
accompany  these  reports  and  be  checked  liy  the  accounting  de- 
partment. 

(3)  Storeroom  Report. 
A  report  from  the  storeroom  department  to  accounting  depart- 
ment, which  is  a  recapituation  of  the  abstracts  or  reports  of  ma- 
terial which  had  been  charged  out  and  subsequently  returned  to 
stock;  all  manufactured  material  made  in  the  shops  of  the  com- 
pany which  had  been  added  to  stock,  or  scrap  material  which  had 
been  put  into  stock,  and  the  accounts  to  be  credited  with  these 
amounts,  the  total  of  which  makes  the  debit  to  material  and  sup- 
plies, and  should  agree  with  the  amount  shown  on  report  sent  in 
by  the  purchasing  department. 

 ♦♦♦  

Car  Mileage  and  How  to  Arrive  at  It  Easily 


BY  J.  M.  SMITH 
Controller,  Toronto  Railway  Company 


"Up  to  date"  is  a  term  used  by  most  business  men  of  the  present 
day,  whether  it  be  the  merchant  in  his  store,  the  manufacturer  in 
his  shop,  the  steam  or  electric  railways,  with  their  plant  and  equip- 
ments, or  whatever  business  you  choose  to  name — all  are  agreed, 
to  keep  pace  with  the  times  they  must  be  "up  to  date"  in  all  of  the 
various  branches  of  their  respective  enterprises.  While  this  is  so 
fully  admitted,  it  is  surprising  how  many  electric  railway  companies 
neglect  so  important  a  matter  as  the  keeping  of  a  record  of  their 
car  mileage;  especially  is  such  the  case  among  many  of  the  smaller 
companies. 

A  number  of  the  larger  companies  go  very  minutely  int(.)  the 
question  of  mileage,  and  rightly  so,  as  too  much  care  cannot  be 
exercised  to  arrive  at  the  correct  mileage  run,  as  the  same  forms 
a  basis  for  comparison  of  income  and  operating  expenses,  one  year 
with  another,  and  one  system  (similarly  situated)  with  another. 
l"o  arrive  at  their  car  mileage  they  require  their  division  superin- 
tendent to  keep  data  of  all  deviations  from  their  schedule  or  time 
card,  to  make  all  calculations  and  to  report  to  the  accounting  de- 
partment each  day  the  mileage  run  on  the  various  lines,  on  a  form 
showing  the  number  of  cars,  the  number  of  full  and  short  trips 
on  each  line,  making  mention  of  the  points  of  starting  and  finishing 
of  such  short  trips.  As  a  check  on  this  report,  the  accounting  de- 
partment, being  in  possession  of  the  daily  schedule  or  time  card, 
showing  the  number  of  trips  to  be  run  upon  each  line,  can,  by  de- 
ducting the  number  of  trips  lost,  ascertain  the  exact  number  run, 
the  lost  trips  are  in  some  cases  reported  by  the  division  superin- 
tendent and  in  others  by  the  conductors  themselves  on  their  trip 
sheets,  and  by  having  a  duplicate  of  the  engineer's  measurements 
of  the  different  lines,  they  are  enabled  thereby  to  calculate  the  mile- 
age and  thus  check  the  report  sent  in. 

It  will  readily  be  seen  in  such  large  cities  as  New  York,  Boston, 
Chicago  and  many  others  to  arrive  at  the  correct  car  mileage  run 
entails  considerable  clerical  work;  more  especially  is  such  the 
case  where  the  mileage  of  each  individual  car  is  recorded. 

The  progressive  manager  or  superintendent  will  not  overlook 
the  importance  of  seeing  that  his  statistics  are  as  complete  as  pos- 
sible, among  the  first  of  which  should  be  record  of  car  mileage,  for 
by  this  unit  of  comparison  will  he  be  enabled  to  compare  the  opera- 
tion of  his  company  with  the  records  of  others  similarly  situated, 
as  well  as  follow  more  closely  the  cost  of  maintenance  of  his  own 
system  by  comparing  the  life  of  the  various  lines  of  materials  as  pur- 
chased from  difl^erent  manufacturers,  such  as  car-wheels  (usually 
purchased  under  a  guaranteed  mileage),  trolley-wheels,  gears,  pin- 
ions, armatures,  bearings,  etc. 

The  calculating  of  car  mileage  does  not  take  as  much  time  as 
some  may  suppose,  the  time  occupied  figuring  the  total  mileage  run 
on  the  Toronto  system,  where  we  have  sixteen  different  lines  in 
operation,  and  calculating  and  recording  the  mileage  of  each  indi- 
vidual car,  there  being  on  an  average  300  cars,  including  extras, 
per  day.  is  about  two  hours  daily.  Much  time  is  saved  by  having 
prepared  tables  of  measurements,  giving  the  mileage  of  from  one  to 
.my  number  of  trips.  As  a  rule,  the  schedule  number  of  trips  on  a 
line  does  not  change  very  often  ;  they  are  usually  the  same  eacii 
day.  unless  it  be  Saturdays  or  special  days,  when  a  number  of  extra 
cars  are  added,  thus  increasing  the  total  li'ips  run.   In  such  cases  it 
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is  only  necessary  to  deal  with  the  increased  number  of  trips,  adding 
the  mileage  of  the  same  to  the  mileage  of  the  schedule  number. 

To  illustrate  my  meaning,  we  will  say  that  the  schedule  calls  for 
1000  trips  on  a  certain  line.  By  reference  to  your  table  for  this 
line  you  find  the  mileage  for  this  number  of  trips  equals  5000  miles ; 
if  there  should  have  been  ten  trips  lost  during  the  day,  by  refer- 
ring again  to  your  table  you  will  find  the  trips  lost  would  equal 
50  miles,  leaving  the  exact  mileage  for  the  line  to  be  4950  miles. 

The  same  table  of  measurements  above  referred  to  is  used  for 
ascertaining  the  mileage  of  the  individual  cars. 

RECORDING  MILEAGE 

The  recording  of  car  mileage  statistics  comes  properly  within  the 
sphere  of  the  accounting  department,  and  the  said  department  fails 
greatly  in  its  duties  if  it  does  not  see  to  the  proper  recording  of 
car  mileage ;  not  only  to  see  that  the  total  mileage  run  is  recorded, 
but  also  to  see  that  proper  books  are  kept  that  will  show  the  mile- 
age of  each  individual  car,  and  that  the  same  be  in  such  form  as 
will  enable  the  manager  or  superintendent  to  ascertain  readily  the 
total  car  mileage,  or  the  mileage  of  any  individual  car  for  any 
given  period. 

I  feel  certain  that  larger  companies  have  realized  the  necessity 
of  keeping  record  of  car  miles  for  purpose  of  comparison,  and 
have  worked  out  a  system  more  suitable  to  their  circumstances,  that 
will  enable  them  to  compute  their  mileage,  than  can  possibly  be 
suggested  by  a  person  unfamiliar  with  the  conditions  under  which 
their  systems  are  operated  ;  therefore,  in  dealing  with  this  subject, 
I  will  confine  myself  more  to  suggesting  a  method  that,  I  think,  will 
be  simple  and  yet  suitable  to  the  smaller  companies,  the  greater  part 
of  which  method  is  followed  out  by  the  company  I  represent. 

I  have  here  some  of  the  forms  in  use  by  the  Toronto  Railway 
Company  that  will  assist  me  in  explaining  the  system. 

First,  let  me  say  that  all  car  mileage  is  calculated  and  recorded 
in  the  accounting  department  with  us,  where  a  table  of  measure- 
ments of  the  different  lines  is  filed,  which  table  also  includes  dead- 
end measurements.  I  mean  by  dead-end  measurements  the  dis- 
tance between  the  car  house  and  the  starting  point  of  the  different 
lines. 

Form  No.  i.  This  form  is  filled  out,  one  for  each  of  our  lines 
by  our  car  starter,  or  division  superintendent,  in  so  far  as  to  the 
badge  numbers  of  the  conductors,  car  nimibers,  numbers  of  the 
fare  boxes,  and  the  number  of  the  trips  as  per  time  card.  After 
all  cars  are  despatched,  these  forms  are  sent  to  the  accounting 
department  to  be  in  readiness  for  the  recording  of  the  contents 
of  the  fare  boxes  used  on  the  respective  lines  as  they  are  counted 
next  day. 

On  this  form  the  fifth  column  is  headed  "Trips  per  Card,"  mean- 
ing the  schedule  number  of  trips  to  be  run;  the  sixth  column  is 
headed  "Lost  Trips,"  meaning  trips  not  run  for  any  reason  dur- 
ing the  day;  the  seventh  column,  marked  "Trips  Run,"  represent 
the  actual  number  run  after  deducting  those  lost  from  the  number 
as  per  schedule.  This  form,  therefore,  becomes  the  foundation,  as 
it  were,  upon  which  the  total  mileage  of  the  line  and  of  the  in- 
dividual cars  running  each  day  is  computed. 

Form  No.  2.  This  form  is  used  as  a  summary,  showing  the 
total  number  of  cars  and  trips  run,  mileage  and  earnings  for  the 
day,  of  the  different  lines  as  calculated  on  form  No.  i. 

Form  No.  3.  This  form  is  used  by  the  conductors  in  reporting 
lost  trips  during  the  day.  Forms  are  to  be  found  at  the  different 
car  houses,  so  that  as  each  conductor  is  relieved  or  goes  off  duty 
he  makes  record  of  any  trips  lost  and  cause  of  same.  These  re- 
ports are  forwarded  to  the  superintendent's  department  at  the 
close  of  each  day,  when  a  clerk  next  morning  attends  to  the  enter- 
ing of  the  lost  trips  in  the  column  for  that  purpose  on  form  No.  i 
in  the  accounting  department. 

Form  No.  4  is  a  page  from  our  earnings  register.  Each  page 
represents  a  different  line  or  route,  and  is  ruled  for  thirty-one 
days.  It  is  entered  up  daily  and  gives  the  record  of  one  of  our 
lines,  such  as  the  cars,  trips,  mileage,  earnings,  passengers  and 
transfers  for  one  month.  A  summary  is  made  of  the  different 
lines  at  the  close  of  each  month  on  a  page  at  the  back  of  the 
register,  thus  constituting  a  complete  record  for  the  month. 

Form  No.  5  is  a  page  of  our  individual  car  mileage  book.  The 
mileage  of  each  car  is  here  entered  from  form  No.  i  each  day,  and 
each  page  is  ruled  to  record  one  hundred  cars.  As  our  car  num- 
bers run  up  to  close  on  goo  it  would,  therefore,  require  nine  pages 
each  month,  but  the  company  has  adopted  a  plan  to  distinguish 
between  the  open  and  closed  cars,  numbering  all  closed  cars  even 
numbers  and  open  cars  odd  numbers;  thus  you  will  see  it  is  only 
necessary  to  bring  forward  the  mileage  of  the  closed  cars  during 
winter  months  and  of  the  open  cars  during  summer  months, 
thereby  reducing  the  number  of  pages  to  about  five. 

The  above  constitute  all  the  forms  bearing  on  this  subject  used 


l>y  our  system,  and  we  find  them  sufficient  to  enable  us  to  arrive  at 
l)oth  full  and  individual  car  mileage. 

In  conclusion,  let  me  say  if  all  electric  railway  companies  would 
adopt  a  system  whereby  they  would  be  enabled  to  make  com- 
parison, if  for  no  other  purpose  than  to  follow  the  cost  or  life  of 
material  purchased  for  maintenance,  they  would  certainly  appre- 
ciate the  benefits  derived  therefrom. 



A  Street  Railway  Managers'  Association 


The  general  managers  of  the  various  electric  railway  properties 
of  the  Everett-Moore  syndicate  have  drawn  up  articles  for  the 
organization  of  the  Everett-Moore  Managers'  Association.  It  is 
the  intention  to  meet  every  two  weeks  at  Cleveland,  Detroit  or 
Toledo,  to  discuss  different  matters  of  mutual  interest.  A  stand- 
ard system  of  handling  the  properties  will  be  adopted,  and  a 
standard  set  of  rules  for  handling  employees  will  also  be  adopted. 
It  is  believed  that  these  frequent  conferences,  together  with  in- 
spections of  the  different  properties,  will  tend  to  improve  the 
service  greatly.  Those  in  attendance  at  the  meeting  at  which 
the  association  was  organized  were:  Ira  McCormack,  Cleveland 
Electric  Railway;  R.  E.  Danforth,  Lake  Shore  Electric  Railway; 
L.  E.  Beilstein,  Toledo  Railways  &  Lighting  Company;  Charles 
Currie,  Northern  Ohio  Traction  Company;  Joseph  Jorden,  Cleve- 
land, Painesville  &  Eastern  Railway;  R.  L.  Andrews,  Cleveland 
&  Eastern  system;  C.  E.  Carr,  London  Street  Railway;  A.  F. 
Edwards,  Toledo  &  Monroe  Railway.  J.  C.  Hutchins,  of  the 
Detroit  United  Railways,  was  in  New  York  and  could  not  attend. 
He  will,  of  course,  take  an  active  part  in  the  new  association. 



Strikes  at  Chicago  and  Scranton 


The  employees  of  the  South  Side  Elevated  Railroad,  of  Chi- 
cago, went  on  strike,  Sept.  28,  but  the  attempt  to  cripple  the  serv- 
ice was  most  ineffectual,  and  but  little  inconvenience  resulted  to 
the  public.  Sudden  dem^and  for  increased  wages  was  made  on 
President  Carter,  of  the  company,  the  men  stating  that  immedi- 
ate concession  to  their  demands,  or  a  coinpromise  that  would 
satisfy  them,  was  all  that  would  prevent  a  strike.  President  Carter 
received  the  representatives  of  the  men,  who  demanded  a  20  per 
cent  increase,  and  told  them  that  the  question  of  increased  wages 
would  be  considered  by  the  company.  Those  who  had  hei'.n 
chosen  to  wait  upon  Mr.  Carter  reported  the  result  of  their  visit, 
and,  acting  under  the  impulse  that  prompted  the  sudden  demand, 
it  was  decided  to  strike.  The  company  had,  it  seems,  been  con- 
sidering the  question  of  an  increase  in  wages,  and  shortly  after 
the  strike  was  inaugurated  the  wages  of  those  who  remained 
faithful  to  the  company  was  increased  according  to  the  following 
schedule:  First-class  motormen  from  25  cents  per  hour  to  27^/2 
cents  per  hour;  second-class  motormen,  from  22^  cents  per  hour 
to  25  cents  per  hour;  conductors,  from  17 cents  per  hour  to  19J4 
cents  per  hour;  guards,  from  15  cents  per  hour  to  lOyi  cents  per 
hour;  switchmen,  increase  of  10  per  cent. 

The  Scranton  Railway  Company,  of  Scranton,  Pa.,  has  im- 
ported men  to  take  the  place  of  those  who  went  on  strike,  Oct.  i, 
and  the  company  is  reported  as  stating  that  it  will  not  consider 
any  overtures  from  the  strikers.  The  company  has  succeeded  in 
operating  cars,  but  the  lawless  element  has  recently  been  at  work, 
ft  is  reported  that  a  number  of  cars  have  been  badly  damaged, 
and  that  several  of  the  men  who  have  taken  the  places  of  the 
strikers  have  been  maltreated.  The  difficulty  between  the  Scran- 
ton Railway  Company  is  said  to  have  resulted  from  the  discharge 
of  two  dishonest  conductors.  Demands  that  these  men  be  rein- 
stated were  made  to  the  company,  and  the  company,  in  the  hope 
of  avoiding  a  strike,  agreed  to  arbitrate  the  matter.  This  offer 
the  men  refused. 

 ^♦^^  

Among  the  attendants  of  the  recent  yacht  races  were  many 
persons  prominent  in  the  street  railway  industry,  some  of  whom 
came  to  New  York  in  advance  of  the  convention  for  this  purpose. 
W.  S.  Gould  entertained  a  number  of  well-known  electrical  and 
street  railway  folk  on  his  beautiful  yacht  "Neairia,"  from  day  to 
day,  while  the  Roeblings,  as  usual,  were  generous  hosts,  H.  L. 
Shippy  extending  a  lavish  hospitality  on  board  the  "Nerita." 
Frank  J.  Sprague  had  the  pleasure  of  spending  one  of  the  days  on 
board  the  beautiful  "Erin"  as  a  guest  of  that  genuine  British 
sportsman.  Sir  Thomas  Lipton,  owner  of  the  "Shamrock." 
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President  Walton  H.  Holmes,  of  Kansas  City,  Mo.,  called  the 
convention  to  order  at  10:45  o'clock,  and  introduced  Randolph 
Guggenheimer,  President  of  the  Municipal  Council  of  New  York 
City,  who  delivered  the  following  address  of  welcome: 

MR.  GUGGENHEIMER'S  ADDRESS 

Mr.  President  and  Members  of  the  American  Street'  Railway 
Association. — In  the  name  of  the  city  of  New  York,  which  I  have 
the  honor  to  represent  on  this  occasion,  I  welcome  the  delegates 
of  your  association  to  the  metropolis.  It  is  not  necessary  for  me 
to  have  a  technical  knowledge  of  railway  management  to  say  that 
you  have  acted  wisely  in  selecting  New  York  as  the  meeting  place 
of  your  association  for  this  year.  We  are  very  proud  of  our  city 
because  we  believe  that  it  is  pre-eminent  among  all  the  world's 
municipalities  in  many  respects,  and  especially  in  its  street  railway 
system.  There  was  a  time  not  many  years  ago  when  President 
Vreeland  would  not  have  found  it  difficult  to  solve  the  problems 
of  street  transportation  in  the  old  city  of  New  York.  Then  stages, 
drawn  at  the  breakneck  speed  of  4  miles  an  hour,  carried  pas- 
sengers as  far  north,  in  the  Island  of  Manhattan,  as  Twenty-Third 
Street.  A  great  transformation  was  wrought  by  the  laying  down 
of  horse-car  lines  in  various  avenues  and  streets,  until  at  last  the 
usefulness  of  the  horse  was  threatened  by  the  adoption  of  the 
cable  on  Broadway  and  Lexington  Avenue.  At  that  time  New 
York  City  seemed  to  be  contented  with  antiquated  methods  be- 
cause even,  in  the  neighboring  city  of  Brooklyn,  the  overhead 
trolley  was  doing  a  rushing  and  killing  business.  We  yield  the 
palm  of  superiority  even  to  Philadelphia  in  the  matter  of  speed 
and  the  number  of  slain  pedestrians.  But  I  can  congratulate 
President  Vreeland  and  the  Metropolitan  Street  Railway  Company 
upon  their  adoption  of  the  subtrolley  system  which,  in  my  opinion, 
is  the  only  reasonable  solution  of  urban  transportation.  At  the 
present  moment  the  city  of  New  York,  as  far  as  the  lines  of  the 
Metropolitan  Street  Railway  arc  concerned,  possesses  the  most 
perfect  and  the  most  rational  street  car  service,  not  only  in  the 
United  States,  but  in  the  whole  world.  I  venture  now,  with 
great  diffidence,  lest  the  presidents  of  other  lines  should  be  present 
and  resent  my  words,  to  hope  that,  in  the  not  distant  future,  the 
underground  trolley  will  be  adopted  in  every  borough  in  the  city. 

The  street  railway  btisiness,  especially  during  the  last  twenty- 
five  years,  has  become  one  of  the  most  important  and  colossal  of 
all  the  industries  in  the  United  States,  and  contributes  materially 
to  the  welfare  of  the  people.  It  does  so  in  many  ways.  A  cal- 
culation of  the  number  of  men  employed  in  street  railway  work 
throughout  the  country  would  show  that  intramural  transportation 
companies  are  the  means  of  sustaining  a  larger  number  of  families 
than  the  statistician  would  at  first  sight  imagine.  But,  in  addi- 
tion to  the  unconscious  benevolence  displayed  by  the  bond  and 
stockholders  of  the  various  street  railroad  corporations  through- 
out the  United  States,  they  perform  a  public  duty  of  incalculable 
value  to  a  greater  degree  to-day  than  at  any  previous  period  in 
our  history.  The  operations  of  commerce  depend  upon  the  effi- 
ciency of  your  transportation  lines.  If  it  be  true  that  time  is 
money,  and  that  the  saving  of  time  means  success,  I  cannot  un- 
derstand to-day  how  the  business  of  the  community  was  efficiently 
performed  when  it  required  as  long  a  time  to  journey  from 
Harlem  to  the  business  districts  of  this  city  as  it  does  to  reach 
New  York  from  Albany. 

The  adjustment  of  all  questions  relating  to  the  enlarged  organ- 
ization of  street  railway  companies  will  become  more  and  more 
difficult.  The  time  will  come  when  the  surface  of  the  United 
States  will  become  an  interlaced  network  of  street  railway  lines. 
The  administration  of  such  corporate  business  requires  the  most 
acute  intelligence  and  the  highest  degree  of  trained  abilities.  The 
men  who  preside  over  the  fortunes  of  these  companies  must  pos- 
sess abilities  not  less  remarkable  than  those  required  for  the 
government  of  the  State  and  nation.  But  this  peripd  in  the  his- 
tory of  the  world,  which  may  be  fitly  called  the  age  of  electricity, 
the  engineers  employed  by  such  corporations  must  possess  the 
highest  degree  of  technical  skill.  The  era  of  the  horse  car  and 
of  the  cable  is  practically  passed.  Modern  conditions  demand  a 
transportation  service  which  shall  be  in  keeping  with  the  swift 
progress  of  the  times. 

I  congratulate  the  American  Street  Railway  Association  that 
you  number  among  your  members  men  whose  success  in  the  past 
bespeaks  a  high  degree  of  administrative  prosperity  in  the  future, 
and  that  the  American  engineers  in  your  service  possess  that 
scientific  accuracy  and  ])rogressi vt'uess  which  have  added  sd 
grcally  to  the  rejjutation  of  America  in  applied  science. 


Again,  Mr.  President  and  members  of  the  American  Street 
Railway  Association,  in  the  name  of  the  city  of  New  York  I  bid 
*  you  a-  most  cordial  welcome  to  the  metropolis.  I  trust  that  all 
the  members  of  your  society  will  bring  to  your  homes  the  pleas- 
antest  possible  memories  of  your  visit  to  New  York,  and  that 
your  convention  may  prove,  both  socially  and  professionally,  the 
success  which  it  so  eminently  deserves.  I  know  that  I  am  simply 
speaking  for  the  people  of  this  community  when  I  express  my 
most  earnest  hope  that  the  American  Street  Railway  Association 
will  be  so  well  pleased  with  their  visit  that  they  will  soon  again 
select  the  city  of  New  York  for  the  purposes  of  holding  their 
annual  convention. 

Let  me  thank  you  again  for  your  courteous  reception. 


President  PIolmes:  Mr.  Guggenheimer,  allow  me,  in  the  name 
i)f  the  American  Street  Railway  Association,  to  thank  you  most 
heartily  for  your  kind  words  of  welcome. 

We  will  now  proceed  with  the  regular  order  of  lJusiness.  The 
first  business  on  the  programme  is  the  calling  of  the  roll.  As  it 
is  customary  to  take  the  registration  at  the  door  for  the  roll  call, 
we  will  dispense  with  the  calling  of  the  roll.  The  next  order  of 
Inisiness  is  the  address  of  the  president. 

President  Holmes  then  delivered  the  following  address : 

PRESIDENT'S  ADDRESS 

It  is  extremely  appropriate  that  the  twentieth  session  of  the 
American  Street  Railway  Association  should  be  held  in  the  city 
of  Greater  New  York.  In  acknowledging  the  kindly  spirit  of 
hospitality  pervading  the  address  of  welcome  to  which  we  have 
just  listened,  I  but  feebly  voice  the  feelings  of  every  member  of 
the  association  when  I  say  that  not  the  slightest  doubt  was  ever 
entertained  but  that  our  meeting  in  the  great  metropolis  of 
America  would  prove  to  be  the  most  enjoyable  and  profitable  in 
its  history.  I  am  assured  that  every  desirable  arrangement  has 
been  made  for  our  comfort  and  entertainment,  an  assurance  en- 
tirely unnecessary  from  the  gentlemen  who  have  these  matters  in 
charge.  Personally,  I  have  the  highest  pleasure  in  meeting  with 
you  on  this  auspicious  occasion,  and  I  extend  to  one  and  all  my 
hearty  congratulations  that  once  more  we  are  gathered  together 
in  convention  under  circumstances  and  environment  which  guar- 
antee that  the  best  interests  of  the  association  will  be  promoted 
and  greatly  enhanced  thereby,  and  that  we  will  return  to  our 
homes  refreshed  and  stimulated  by  pleasant  memories,  and  in- 
spired to  still  higher  efTorts  and  greater  success  in  our  calling 
by  the  light  of  the  experience,  thought  and  fellowship  of  success- 
ful brethren  working  to  a  common  end. 

Since  the  last  meeting  of  this  association  the  President  of  these 
United  States  has  been  taken  away  by  the  ruthless  hand  of  an 
assassin.  It  has  been  truly  said  of  Mr.  McKinley  that  he  was  the 
most  beloved  of  all  our  Presidents  while  in  office.  His  kindly 
disposition  and  sincerity  of  purpose  attracted  all  men  to  him  in 
such  marked  degree  that,  through  his  example  and  influence,  the 
last  vestige  of  sectionalism  has  been  happily  removed  from  our 
common  country.  Great  as  was  the  loss  in  bis  taking  off,  it  was 
not  without  some  compensating  advantages.  It  has  served  to 
arouse  and  unite  the  whole  civilized  world  in  one  common  bond  of 
sympathy,  and  to  teach  us,  as  well  as  anarchy,  that  the  founda- 
tions of  our  government,  being  laid  deep  and  lasting  in  the 
principles  of  liberty,  right  and  justice,  are  not  to  be  even  mo- 
mentarily shaken  by  an  assault  on  the  chief  magistrate,  however 
successful.  By  this  unhappy  event  business  was  nowhere  seriously 
disturbed  except  by  its  voluntary  cessation  for  a  short  jieriod 
actuated  by  universal  patriotism  and  sincere  grief  that  a  great  and 
good  man  had  been  so  cruelly  and  causelessly  removed  from  the 
service  of  the  country  which  he  had  loved  so  devotedly  and 
served  so  faithfully  and  so  well.  Peace  to  his  ashes,  and  may  the 
red  hand  of  anarchy  never  be  seen  in  our  midst  again. 

At  a  session  of  the  executive  committee,  held  in  the  early  spring, 
your  president  appointed  a  committee  on  standardizing  of  street 
railway  equipment,  known  as  the  standardizing  committee.  This 
committee.  I  am  informed,  has  given  the  subject  very  careful 
thought  and  consideration,  and  at  the  proper  time  the  result  of 
its  deliberations  will  be  reported  to  you.  In  my  judgment,  no 
more  important  subject  looking  to  permanent  improvement  in 
street  railway  conditions  could  engage  your  attention,  and  when 
the  report  comes  in  I  trust  it  will  receive  the  full  measure  of  dis- 
cussion which  the  question  deserves.  While  the  views  reported 
will  be  of  great  value  in  themselves,  they  will  stand  out  in  still 
bolder  relief  in  the  light  of  a  full  and  intelligent  discussion.  I 
am  so  impressed  with  the  importance  of  this  problem  that  I  beg 
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to  suggest  the  propriety  of  its  continued  study  and  investigation, 
through  committee,  until  substantial  results  are  obtained. 

The  past  year  has  been  one  of  peace  arid  prosperity  in  the  street 
railway  business.  No  serious  labor  troubles  have  occurred,  no 
doubt  due  to  the  fact  that  a  better  understanding  is  constantly 
being  brought  about  between  employer  and  the  employed.  Man- 
agers and  men  are  everywhere  being  brought  close  together,  with 
the  result  that  misunderstandings,  often  due  to  unauthorized  acts ' 
of  subordinates,  are  of  much  less  frequent  occurrence.  Imag- 
inary grievances  are  often  more  serious  than  real  ones,  and  gen- 
erally more  difficult  of  settlement. 

The  standard  of  construction  and  equipment  continues  to  grow 
more  and  more  substantial  and  expensive,  contributing,  measur- 
ably, to  the  comfort  of  street  railway  patrons.  The  electric  street 
car  of  to-day  is  a  palace  on  wheels  compared  with  the  horse  coach 
of  twenty-five  years  ago.  The  highest  degree  of  comfort  is  being 
rapidly  attained,  and  every  day  gives  evidence  that  the  well- 
equipped  street  railway  has  passed  beyond  the  stage  of  a  mere 
necessity  of  convenience,  and  is  looked  upon  by  a  very  large  per- 
centage of  the  community  as  a  primary  source  of  pleasure  and 
enjoyment.  The  street  railway  manager  is  nothing  more  nor  less 
than  a  merchant  selling  rides  on  a  large  scale.  The  profit  on 
each  ride  is  so  small  that  money  is  to  be  made  only  by  doing  a 
large  business.  This  fact  every  competent  manager  fully  real- 
izes, and  hence  it  is  that  he  is  ever  willing  to  introduce  improve- 
ments everywhere,  even  to  the  extent  of  discarding  substantial 
and  valuable  equipment,  whenever  it  can  be  seen  that  such  action 
will  bring  anything  like  an  adequate  return  in  the  way  of  in- 
creased patronage.  His  unremitting  endeavor  is  to  induce  people 
to  patronize  the  cars,  and  to  that  end  is  constantly  providing  for 
them  attractions  in  the  way  of  parks  and  amusements  in  great 
variety.  Wherever  public  parks  or  places  of  amusement  are  to 
be  found  the  efforts  of  the  authorities  in  that  direction  are  supple- 
mented by  the  street  railway  manager  who  supplies  them  with 
attractions  and  exhibitions  which  would  otherwise  be  wanting. 

The  time  to  be  occupied  by  the  deliberations  of  this  associa- 
tion has  this  year  been  limited  to  three  days,  the  whole  of  Thurs- 
day, according  to  the  programme  made  by  the  executive  com- 
mittee, being  set  apart  for  the  consideration  of  the  exhibits  made 
by  the  supply  men.  The  action  of  the  executive  committee  in 
thus  emphasizing  the  importance  of  these  exhibits  I  have  no 
doubt  will  meet  with  your  hearty  approval.  They  contain  all 
that  is  new  and  valuable  to  be  known  in  the  machinery  and  appli- 
ances pertaining  to  the  business  in  which  we  arc  engaged.  A 
careful  and  discriminating  study  of  them  is  almost  an  education  in 
itself.  They  have  been  brought  from  everywhere,  in  many  in- 
stances from  great  distances  at  large  expense,  and  are  displayed 
in  a  manner  most  attractive  and  instructive.  It  is  but  right  that 
this  substantial  recognition  should  be  made  of  this  exceedingly 
valuable  feature  of  these  conventions. 

I  trust  that  the  members  of  this  association  will  take  particular 
interest  in  the  work  of  the  accountants'  association  which  is  as- 
sembled here  in  convention  at  this  time.  They  are  accomplish- 
ing much  of  value  in  their  special  department,  and  by  the  work 
they  are  doing  are  greatly  facilitating  the  interchange  of  desir- 
able information  and  promoting  the  safe  and  economical  admin- 
istration of  the  affairs  of  street  railway  companies. 

It  gives  me  great  pleasure  to  be  able  to  state  that  the  present 
condition  of  this  association  is  the  most  healthy  and  prosperous 
in  its  history.  During  the  past  year  its  membership  has  greatly 
increased  and  its  bank  account  is  in  a  most  satisfactory  condition. 
No  more  convincing  testimony  could  be  given  of  the  usefulness 
of  the  association  and  of  the  reason  for  its  existence. 

The  thanks  of  the  association  are  due  to  the  secretary  and  the 
executive  committee  for  the  able  and  successful  manner  in  which 
they  have  conducted  its  affairs  during  the  past  year. 

In  closing  permit  me  to  say  that  the  honor  which  you  have 
conferred  upon  me  is  most  highly  appreciated.  To  be  the  presi- 
dent of  this  association  is  an  honor  of  which  any  man  might  well 
be  proud,  and  I  shall  ever  esteem  the  compliment  paid  me  in  my 
selection,  to  preside  over  your  deliberations,  as  the  brightest  jewel 
in  the  crown  of  whatever  success  I  may  have  achieved  as  a  street 
railway  man.  If  my  administration  of  the  high  office  has  been  a 
success  it  has  been  due  more  to  the  kind  and  considerate  support 
and  co-operation  of  others  than  to  any  merit  of  my  own.  I  can 
bespeak  for  my  successor  no  greater  surety  of  success  than  to  be 
accorded  the  same  generous  treatment. 


President  Holmes:  The  report  of  the  executive  conmiittee  is 
in  order.  The  report  of  this  committee  consists  of  the  minutes  of 
the  meetings  of  the  conuiiittee. 

EXECUTIVE  C():\IMTTTEE'S  REPORT 
Secretary  Penington  then  read  the  minutes  of  the  executi\e 
committee  meetings  held  Feb.  28  and  Oct.  8,  1901.    These  minutes 


consisted  simply  of  a  record  of  the  routine  work  of  the  executive 
committee  in  the  selection  of  the  hall  for  holding  the  convention; 
the  dates  of  the  convention;  the  arrangements  for  the  banquet; 
action  concerning  members  in  arrears  of  dues;  selection  of  head- 
quarters for  the  convention;  selection  of  topics  for  papers  and 
writers  to  prepare  the  same,  and  work  done  by  the  e.xecutivi'  com- 
mittee in  considering  similar  matters.  The  executive  committee, 
at  the  meeting  held  Feb.  8,  appointed  the  committee  on  standards. 

On  motion,  the  report  of  the  executive  committee  was  received 
and  filed. 

Pkesiuent  Holmes:  We  will  now  listen  to  the  report  of  tlie 
secretary  and  treasurer. 

REPORT  OF  THE  SECRFT.VRY  AND  TREASURER 
Secretary  Penington  presented  the  following  report: 


Cash  in  bank  Oct.  10,  igoo   $7,000.75 

Receipts  to  Oct.  i,  1901 

Annual  dues    $4,550.00 

Rent  of  space  exhibit  hall,  igoo   1,819.60 

Rent  of  space  exhibit  hall,  igoi   1,195.80 

Interest  on  deposits   187.28 

 ■  7,752.68 


$14753-43 

Expenses  to  Oct.  i,  1901 

Printing  and  stationery   $955-85 

Postage    133-65 

Salaries    1,500.00 

Miscellaneous  expense    50.00 

Executive  committee,  1901   396.96 

Nineteenth  annual  convention,  1900   1,204.21 

Twentieth  annual  convention,  190 1   23.00 

Committee  on  standards   361.08 

 4,624.68 


$[o,T  28.68 

NEW  MEilBERS 

The  lolluwing  eumpanies  acquired  membership  at  and  since  the 
last  meeting: 

Cincinnati,  Ohio. — Cincinnati  Traction  Company. 
Cincinnati,  Ohio. — Cincinnati  &  Eastern  Electric  Railway  Com- 
pany. 

Dallas,  Tex. — Dallas  Consolidated  Electric  Street  Railway 
Company. 

Danville,  111. — Danville  Street  Railway  &  Light  Company. 
Detroit,  Mich. — Detroit,  Rochester,  Romeo  &  Lake  Orion  Rail- 
way Company. 

Edgewater,  N.  J, — New  Jersey  &  Hudson  River  Railway  & 
Ferry  Company. 

Fishkill-on-Hudson,  N.  Y. — Citizens'  Street  Railway  Company. 

Jackson,  Miss. — Jackson  Railway,  Light  &  Power  Company. 

Lebanon,  Pa. — Lebanon  Valley  Street  Railway  Company. 

Lynchburg,  Va. — Lynchburg  Traction  &  Light  Company. 

Meridian,  Miss. — Meridian  Street  Railroad  &  Power  Company. 

North  Adams,  Mass. — Hoosic  Valley  Street  Railway  Company. 

Norristown,  Pa. — Schuylkill  Traction  Company. 

Ottawa,  111. — Ottawa  Railway,  Light  &  Power  Company. 

Ottawa,  Ontario. — Ottawa  Electric  Railway  Company. 

Pomeroy,  Ohio. — Ohio  River  Electric  Railway  &  Power  Com- 
pany. 

Philadelphia,  Pa. — Holmesburg,  Tacony  &  Frankfort  Electric 
Railway  Company. 

Pittsburgh.  Pa. — Monongahela  Street  Railway  Company. 
Rockford,  111. — Rockford  Railway,  Light  &  Power  Company. 
Saratoga,  N.  Y. — Saratoga  Traction  Company. 
San  Juan.  Porto  Rico. — San  Juan  Light  &  Transit  Company. 
Terre  Haute,  Ind. — Terre  Haute  Electric  Company. 
Wolcott,  Kas. — Kansas  City-Leavenworth  Railway  Company. 

MEMBERS  WITHDRAWN 

Anderson,  Ind. — Union  Traction  Company. 
Aurora,  111. — Aurora  Street  Railway  Company. 
Cincinnati,  Ohio. — Cincinnati  Railway  Company. 
Lowell,  Mass. — Lowell  &  Suburban  Railway  Company. 
Portland,  Maine. — Portland  &  Yarmouth  Electric  Street  Rail- 
way Company. 

Qiu'ncy.  Mass. — Quincy  &  Boston  Street  Railway  Company. 

MEMBERS  REINSTATED 
Great  Falls,  Mont. — Great  Falls  Street  Railway  Company. 


October  12,  1901.] 
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MEMBERSHIP 


Oct.  10,  1900   163 

New  menibcTS  since  last  tiiccling   23 

Reinstated    i 

  24 

187 

Witlidravvn    6 

Membership  Oct.  i,  1901   181 


Mk.  Wyman  :  I  move,  Mr.  President,  that  the  report  of  the 
secretary  and  treasurer  be  accepted  and  spread  upon  the  minutes, 
accompanied  with  the  congratulations  of  the  delegates  on  the 
exceedingly  good  showing  which  appears. 

The  motion  was  carried. 

President  Holmes:  We  will  now  have  the  report  of  the  com- 
mittee on  memorials  of  deceased  members.  This  was  read  by  Mr. 
Vreeland,  chairman  of  the  committee. 

President  Holmes:  If  there  is  no  objection,  the  report  will  be 
adopted  and  made  a  part  of  the  minutes  of  this  meeting. 

Secretary  Penington  announced  that  the  Compressed  Air  Com- 
pany, of  Rome,  N.  Y.,  invited  the  delegates  to  visit  its  works  and 
inspect  its  plant  for  manufacturing  compressed  air  motors ;  also 
that  the  Bethlehem  Steel  Company,  of  South  Bethlehem,  Pa.,  in- 
vited the  delegates  to  visit  the  plant  on  Saturday,  special  cars 
being  provided  for  that  purpose ;  also  that  the  badges  of  the  as- 
sociation would  be  honored  on  all  the  street  and  elevated  railway 
lines  in  New  York,  Brooklyn,  Long  Island  City,  Jersey  City  and 
Hoboken,  as  well  as  entitling  the  holders  to  the  free  service  of  the 
local  and  long  distance  telephones  and  the  use  of  messengers  of  the 
American  District  Telegraph  Company. 

Pkesiden't  Holmes  :  The  papers  by  Robert  McCulIoch,  of  Chi- 
cago, on  "Street  Railways:  A  Review  of  the  Past  and  a  Fore- 
cast of  the  Future;"  by  Charles  S.  Sergeant,  of  Boston,  on  "The 
Public,  the  Operator,  and  the.  Company;"  and  by  George  W. 
IJaumhoff,  of  St.  Louis,  on  "The  American  Street  Railway  Ass(_i- 
ciation  :  The  Purposes  of  Its  Organi/:ation  and  the  Benefits  Ac- 
cruing to  Investors  in  and  Operators  of  Street  Railway  Properties 
by  Membership  Therein,"  being  printed,  and  having  been  dis- 
tributed to  the  members,  will  not  be  read ;  the  papers  do  not  seem 
to  admit  of  very  much  discussion,  but  if  any  member  desires  to 
discuss  them  we  should  be  pleased  to  hear  from  him. 

Secretary  Penington  then  read  a  letter  from  Captain  McCul- 
Ioch, regretting  his  inability  to  be  present  at  the  meeting  for  the 
reason  that  nearly  all  his  heads  of  department  had  left  Chicago 
to  attend  the  convention. 

Mr.  Wym.'^n  :  Mr.  President,  I  desire  to  move  the  unanimous 
thanks  of  the  convention  to  Captain  McCulloch  for  this  paper 
which  he  has  so  carefully  prepared  and  put  in  such  excellent 
shape ;  and  in  speaking  to  that  motion  permit  me  to  say  that  I 
am  quite  certain  that  I  voice  the  sentiment  of  all  the  delegates 
present  when  I  say  that  we  regret  exceedingly  the  absence,  of  Cap- 
tain Robert  McCulloch  from  this  meeting.  We  regret  that  we 
are  not  able  personally  to  thank  him,  not  only  for  the  paper,  but 
for  his  services  in  the  past,  for  the  unfaltering  loyalty  and  devo- 
tion to  the  interests  of  the  association  and  the  street  railway  fra- 
ternity in  general,  and  for  the  great  help  that  gave  the  associa- 
tion in  its  earlier  days,  in  its  organization  period,  and  the  assist- 
ance which  he  has  rendered  it  during  all  the  time  of  its  life.  I 
wish  that  this  sentiment  shall  be  embodied  by  the  secretary  in  the 
resolution  which  I  have  offered. 

The  motion  was  imanimously  carried. 

President  Holmes  :  The  paper  by  Ira  A.  McCormack,  general 
manager  of  the  Cleveland  Electric  Railway  Company,  on  the  "Re- 
lations of  Interurban  and  City  Railways,"  will  now  be  considered. 
I  will  ask  Mr.  McCormack  to  make  a  brief  statement  of  the  con- 
tents of  his  paper. 

Mr.  McCormack:  I  did  not  expect  to  be  called  upon  to  make 
any  remarks,  as  I  supposed  the  paper  would  speak  for  itself. 
There  is,  however,  one  thing  I  will  speak  of  in  connection  with 
the  paper,  and  that  is  in  getting  information  from  different  com- 
panies in  relation  to  traffic  agreements  I  find  that  a  great  many 
general  managers  are  reluctant  to  give  any  such  information.  As 
stated  in  the  paper,  one  street  railway  operator  put  it  in  this  way  : 
"We  had  hard  work  arriving  at  an  agreement,  and  we  do  not 
propose  to  eflucate  our  competitors."  Another  railway  man  whom 
we  asked  f'lr  information  about  agreements  between  interurban 
roads  and  cily  roads  stated  that  he  did  not  have  any  agreements, 
and  that  he  proposed  to  run  all  the  roads  radiating  from  his  city 
as  part  of  his  system.  In  writing  this  paper  it  was  a  surprise  to  me 
to  find  thai  if  is  in  flie  Western  cities  that  the  traffic  agreements 


are  made  between  interurban  roads  and  city  roads,  and  that  very 
few  of  these  agreements  are  made  among  the  street  railways  in 
the  East.  The  absence  of  these  agreements  in  the  East  may  be 
accounted  for  probably  on  the  principle  of  the  general  manager 
who  said  that  if  there  were  any  roads  to  be  run  into  the  suljurban 
districts  they  proposed  to  build  them  and  operate  them. 

I  have  received  a  letter  from  the  Columbus  Rauway  Company, 
which  says:  "We  note  in  your  paper  on  the  relations  of  interurban 
roads  with  city  roads  a  paragraph  wherein  you  state  that  an  agree- 
ment has  been  recently  made  between  an  interurban  road  and  this 
company,  whereby  the  interurban  road  is  to  stand  the  expense  of 
installing  the  third  rail  to  accommodate  the  standard  gage  to  our 
broad  gage.  While  the  franchise  granted  this  company  permits 
such  an  agreement  under  certain  conditions,  yet  no  such  steps  have 
been  taken  or  agreement  made,  and  it  is  doubtful  as  to  whether 
such  an  arrangement  would  at  any  time  be  made."  It  appears 
that  my  paper  should  have  stated  that  the  right  to  make  such  an 
agreement  was  provided  in  the  franchise,  but  that  no  such  agree- 
ment had  been  made. 

A  short  time  ago  I  was  subpoenaed  to  testify  in  a  case  at  Pitts- 
burgh where  two  companies  were  trying  to  agree  on  an  equitable 
rate  to  be  paid  by  a  suburban  company  in  going  over  the  tracks  of 
a  city  road.  The  idea  seemed  to  predominate  there  that  so  much 
per  passenger  should  be  paid.  That  is  the  basis  on  which  such 
agreements  are  made  in  a  number  of  cities  ;  but  in  the  West,  as 
is  stated  in  the  paper,  the  practice  is  that  when  the  cars  of  the 
interurban  road  enter  upon  the  tracks  of  a  city  line  the  city  line 
takes  the  car  as  if  it  were  its  own  car ;  that  is  to  say,  they  man 
the  car,  taking  full  charge  of  it,  and  are  responsible  for  accidents. 
The  city  line  collects  all  local  fares  and  collects  an  extra  fare  from 
the  interurban  riders  from  the  city  line,  so  that  the  city  line  re- 
ceives all  the  revenue  and  pays  to  the  interurban  company  2  cents 
per  car  mile.  In  this  paper  I  have  tried  to  show  to  the  peopU;  in 
the  West  that  it  would  be  advantageous  for  them  to  encourage  the 
building  of  interurban  lines,  and  I  have  probably  gone  pretty  far 
in  saying,  as  one  gentleman  remarked  to  me  to-day,  in  regard  to 
interurban  roads  entering  the  city  that  city  lines  might  encourage 
them  to  the  extent  of  building  such  terminals  as  would  accom- 
modate the  freight  business,  and  charge  the  interurban  road  the 
expense  of  maintenance  and  interest  on  the  money  expended. 

Mr.  Lang:  I  appreciate  that  a  traffic  arrangement  which  might 
be  desirable  between  an  interurban  company  and  a  city  company 
would  vary  according  to  the  local  conditions  which  exist  in  each 
city.  The  considerations  which  would  arise  in  making  a  traffic 
agreement  between  a  city  company  and  an  interurban  company 
desiring  to  enter  New  York,  Chicago,  or  Philadelphia,  would  be 
vastly  different  from  those  which  would  apply  in  the  case  of  an 
interurban  company  desiring  to  enter  a  city  the  size  of  Toledo, 
which  has  about  150,000  inhabitants;  so  that  in  the  few  remarks 
upon  this  paper  which  I  shall  make,  I  must  of  necessity  speak  more 
particularly  of  contracts  which  exist  in  Ohio,  and  of  which  I  have 
more  or  less  information.  The  contracts  which  have  been  made 
for  cars  in  Cleveland,  Cincinnati  and  Detroit  differ  from  the  To- 
ledo contracts  in  this — that  the  city  companies  in  these  places  at 
the  outset  expected  to  make  the  suburban  cars  do  the  city  work, 
and  in  so  doing  to  pay  to  the  suburban  company  a  certain  mileage 
for  the  use  of  the  cars.  In  our  city  we  have  a  different  rule  in 
making  these  contracts.  We  recognize  the  advantage  of  having 
the  employees  on  the  suburban  road  run  their  cars  into  the  city  and 
out  again.  The  suburban  company  assumes  all  liability  of  acci- 
dent. That  is  not  desirable,  however,  for  the  city  road  unless  it 
has  some  provision  in  its  contract  which  gives  it  practically  the 
control  of  the  suburban  railway  employees.  It  is  somewhat  diffi- 
cult to  make  that  kind  of  a  contract,  but  we  have  deliberated  care- 
fully on  the  question  with  our  attorneys,  and  we  think  we  have 
provided  an  arrangement  of  that  kind.  It  provides  that  if  an  em- 
ployee of  the  suburban  road  refuses  to  recognize  the  authority  of 
our  superintendent  that  man  shall  be  immediately  discharged.  My 
theory  of  the  suburban  road  is  that  it  is  the  rapid  transit  feature 
of  it  that  makes  it  of  value  to  the  city  companies,  and  hence,  in 
the  contracts  we  have  made,  we  provide  that  the  city  company 
shall  receive  from  the  suburban  company  a  proportion  of  the  fares 
collected;  and  that  proportion  in  our  case  generally  runs  from  3 
to  4  cents  per  passenger.  That  gives  the  city  company  the  benefit 
of  the  growth  of  the  interurban  business.  As  regards  the  freight 
business,  we  have  made  a  temporary  contract,  which  permits  the 
city  company  to  receive  from  the  suburban  company  the  proportion 
of  the  amount  of  freight  receipts  due  the  city  company,  based  on 
the  proportion  of  the  mileage  carried  over  the  tracks  of  the  city 
company.  We  are  not  satisfied  that  this  is  a  good  provision  to 
make,  or  that  it  is  fair  to  cither  side,  but  inasmurh  as  the  freight 
privileges  have  only  recently  been  granted,  and  it  is  somewhat 
doubtful  whether  the  interurban  railways  will  get  anything  under 
the  Ohio  laws,  we  have  drawn  these  contracts  to  extend  over 
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periods  of  two  or  three  years,  with  the  right  of  either  party  to 
adjust  them  at  the  end  of  that  time.  The  Supreme  Court  of  Ohio 
has  recently  held  that  an  interurban  company,  chartered  under  the 
laws  of  Ohio,  has  a  right  to  carry  freight  and  express  matter  into 
the  cities,  irrespective  of  any  ordinance  of  the  city  prohibiting  the 
carrying  of  freight.  Thus  it  seems  to  be  the  policy  of  the  court  to 
extend  to  interurban  companies  larger  powers  so  as  to  carry  out 
the  purposes  of  their  organization. 

We  have  recently  constructed  in  Toledo,  and  I  think  there  is 
now  being  built  in  Detroit,  a  central  station  for  handling  freight. 
Its  location  is  in  the  heart  of  the  city,  and  it  is  built  much  after  the 
plan  of  steam  railroad  stations.  The  electric  freight  cars  of  the 
interurban  road  run  alongside  the  freight  depot,  with  a  watershed 
extending  out  over  the  car  far  enough  to  enable  us  to  load  and 
unload  freight  with  safety.  Our  plan  is  to  figure  the  cost  of  the 
land  and  building,  the  interest  on  the  investment,  taxes,  deprecia- 
tion, etc.,  and  for  the  present  to  charge  the  interurban  companies 
a  given  rental  for  the  use  of  the  building.  It  is  expected  that,  later 
on,  a  company  will  be  formed  for  doing  the  express  and  freight 
business  of  the  city,  to  solicit  business  and  exchange  it  between 
these  roads  ,  but  at  the  present  time  we  are  operating  in  the  man- 
ner state. 

We  experienced  some  difficulty  with  the  suburban  companies, 
growing  out  of  the  use  of  wheels  of  broader  tread  and  deeper  flange 
than  the  city  work  reasonably  permits  us  to  use.  We  find  that  most 
of  the  suburban  roads  are  projected  and  their  ec^uipment  con- 
tracted for  before  the  final  arrangements  are  made  with  the  city 
companies ;  so  that  we  sometimes  have  to  yield  to  the  interurban 
companies  some  points  that  are  not  desirable  unless  we  desire  to 
enforce  certain  conditions  which,  on  their  face,  appear  to  be  hard- 
ships. Hence,  the  expression  in  the  paper  on  the  part  of  the  writer, 
that  he  did  not  understand  what  the  reference  to  unusual  width 
of  tread  or  flange  meant.  The  conditions  to  which  this  statement 
refers  are  that  after  a  certain  suburban  railway  had  constructed 
twenty  cars  it  was  discovered  that  the  car-wheels  had  a  tread  of 
2^  ins.,  whereas  the  ball  of  our  rail  is  only  2  ins.  We  were  nearly 
ready  to  commence  business,  although  the  exact  terms  of  the  con- 
tract had  not  yet  been  agreed  upon,  but  we  had  told  the  suburban 
company  that  we  would  make  the  contract.  This  contract  was  to 
have  been  similar  to  the  contracts  which  had  up  to  that  time  been 
made  by  us  with  other  companies.  Our  purpose  was  to  encourage 
the  building  of  these  roads,  and  the  putting  of  them  in  operation  at 
the  earliest  moment  possible.  We  have  found  these  traffic  arrange- 
ments in  all  cases  to  be  revenue  producers. 

I  have  noticed  that  nearly  all  of  the  promoters  of  interurban 
railroads  are  exceedingly  anxious  to  obtain  the  most  favorable 
terms  possible  for  entering  the  city.  It  means  money  to  them. 
Hence,  speaking  from  the  standpoint  of  the  city  companies,  we 
have  set  ourselves  resolutely  against  yielding  on  all  points,  but 
we  have  often  made  considerable  concessions.  In  the  case  of  the 
first  interurban  line  which  we  allowed  to  use  our  tracks,  we  have 
had  practically  to  reconstruct  the  entire  track  over  which  that 
company  ran,  due  to  their  heavier  cars,  oscillation  and  speed.  I 
have  discussed  with  some  street  railway  men  the  question  of  the 
contracts  made  by  us  with  interurban  roads,  and  I  find  a  diversity 
of  opinion  upon  that  subject  as  to  whether  these  contracts  are 
desirable  or  not.  I  consider  some  of  them  to  be  desirable;  but 
time  only  can  tell  whether  they  will  all  be  profitable. 

Regarding  the  question  of  freight  cars  on  the  interurban  roads, 
in  our  city  the  interurban  roads  have  built  freight  cars  designed 
especially  for  that  business.  They  are  run  at  given  times  during 
the  day,  according  to  the  traffic,  and  so  far  the  people  of  the  city 
have  made  no  objection  to  the  use  of  these  cars.  Street  railway 
managers  now  and  then  hear  a  criticism  about  freight  cars  being 
run  through  the  city  streets.  We  have  provided  for  that,  for  while 
our  freight  cars  reach  at  the  center  of  the  city,  they  do  so  a  little 
to  the  side  of  the  main  streets,  so  that  the  cars  do  not  trail  through 
the  central  part  of  the  city.  The  favor  which  this  freight  traffic 
receives  on  the  part  of  dealers  is  astonishing.  Butchers,  grocers 
and  others  patronize  it  very  generally.  I  was  told  the  other  day 
by  a  man  who  deals  in  eggs  that  his  business  has  been  doubled 
since  the  advent  of  the  interurban  railway,  owing  to  the  facility 
of  getting  things  in  and  out  of  the  city;  and  the  day  before  I  left 
home  an  insurance  man  told  me  his  business  had  been  improved, 
by  reason  of  the  extra  facility  in  getting  his  agents  in  and  out 
of  these  suburban  towns.  I  apprehend  such  instances  might  be 
given  in  large  numbers  to  prove  the  value  of  the  freight  service  to 
interurban  roads.  The  interurban  road  of  the  future  will  be  very 
valuable  to  the  city  companies,  in  my  judgment,  by  reason  of  this 
great  privilege.  Possibly  some  of  you  have  heard  of  an  invention 
called  the  "Bonner  Rail  Wagon."  It  has  been  tried  in  one  or 
two  cities  in  Michigan  to  a  limited  extent,  and  some  road  on  the 
Isle  of  Wight  is  now  operating  them  successfully.  The  plan  is  to 
have  a  wagon  built  with  a  wide  tread  wheel,  that  is  mounted  on  a 
truck,  and  when  the  wagon  gets  tg  its  destination,  H  i§  taken 


from  the  truck,  a  horse  is  attached  to  it,  and  the  wagon  is  run 
the  same  as  any  other  wagon.  It  makes  trips  to  the  farms,  is 
brought  back  to  the  station,  then  put  on  the  truck  again,  and 
carried  on  the  street  railway  into  the  city,  and  so  on  back  and 
forth. 

In  my  judgment,  the  interurban  roads  in  the  future  will  make  a 
great  many  connections  from  the  main  line  to  small  hamlets  and 
places  where  freight  and  other  farm  products  can  be  gathered 
together,  and  shipped  with  despatch  and  cheapness  to  the  centers 
of  population.  In  some  of  our  interurban  roads  we  know  of  cases 
where  lines  have  been  formed  to  connect  with  the  main  line,  and 
run  to  hamlets  3  miles  or  4  miles  away,  and  in  that  way  the  traffic 
of  the  interurban  railroad  has  been  largely  built  up. 

In  our  State,  until  withm  the  last  year,  there  has  been  a  great 
deal  of  difficulty  in  making  arrangements  with  steam  railroads  for 
effecting  crossings;  but  the  steam  railroads  have  come  to  recog- 
nize the  inevitable,  that  the  suburban  roads  are  bound  to  be  built 
and  that  former  might  as  well  make  the  best  terms  possible  with 
them,  because  by  the  right  of  eminent  domain  the  suburban  com- 
pany has  a  right  to  cross  anyway.  The  steam  railroads  are,  there- 
fore, now  meeting  the  interurban  roads  with  more  cordiality  than 
heretofore.  A  steam  railroad  man  told  me  not  long  since  that  he 
and  the  interurban  railways  would  be  very  cordial;  that  this  senti- 
ment would  go  so  far  as  to  include  an  exchange  of  traffic,  and  in 
that  view  of  it,  it  seems  to  me  as  if  the  interurban  railway  might 
prove  to  be  a  very  valuable  adjunct  to  the  city  railway  of  the 
future. 

Mr.  O.  T.  Crosby:  Referring  to  the  paper  under  consideration, 
I  think  that  while  the  arrangements  being  effected  between  the 
city  roads  and  interurban  roads  are  based  upon  conditions  as  they 
now  exist,  yet  I  see,  I  think,  that  these  conditions  are  going  to 
change,  and  much  of  the  work  under  this  arrangement  must 
change  with  the  conditions.  The  reason  lies  in  this:  That  inde- 
pendent of  the  question  of  ownership,  that  is,  as  to  whether  owner- 
ship shall  be  vested  in  the  town,  city  or  country  road,  or  vice  versa, 
there  are  still  various  questions  of  a  mechanical  and  electrical 
character,  which  lie  at  the  bottom  of  all,  and  which,  I  think,  will 
become  better  and  better  understood  as  we  go  along.  The 
tendency  is  rather  to  a  divergence  of  mechanical  operation,  be- 
tween the  outside  and  the  inside  road.  The  city  road  has  practi- 
cally reached  its  limit  in  respect  to  the  size  of  car  and  the  speed 
of  car.  When  you  have  decided  upon  certain  sizes  and  weights 
of  cars,  and  certain  average  speeds  that  are  to  be  maintained,  you 
have  practically  determined  a  number  of  important  electrical  and 
mechanical  considerations.  You  have  so  far  determined  them 
that  the  use  of  the  same  mechanism  under  widely  varying  con- 
ditions of  weight  and  speed  will  not  be  desirable.  The  outside, 
or  country,  road  has  not  reached  its  limit,  either  in  respect  to  the 
size  of  car  or  the  speed.  Just  as  long  as  we  shall  continue  to  be 
able  to  make  motors  tha:  will  run  faster  than  those  which  have 
previously  been  built,  just  so  long  will  there  be  a  desire  on  the 
part  of  the  outside,  or  country,  people  that  to  use  the  last  form  of 
motor,  and  it  will  be  given  to  them  somehow  or  other.  So  also 
in  respect  to  the  size  of  the  car.  There  is  a  constant  demand  on 
the  part  of  the  outside  road  for  an  increase  in  the  size  of  the  car, 
because  the  passengers  must  be  in  the  car  longer  and  the  car 
must  be  run  at  higher  speed  than  with  the  city  cars.  It  may  be, 
therefore,  although  I  think  this  view  of  it  has  not  been  widely 
taken,  that  we  must  approximate  more  for  our  interurban  service 
to  the  methods  of  the  steam  roads,  who  have  had  the  problem  be- 
fore them  for  fifty  years,  than  we  do  to  those  of  our  electric  rail- 
ways for  the  movement  of  people  in  the  cities.  We  have  got  to 
provide  somehow  or  other  for  that  want,  to  save  time  for  the 
suburban  man,  and  to  do  what  he  wants.  We  must  try  to  squeeze 
down  the  time  he  is  in  transit  to  an  equality  with  the  time  the  city 
man  is  in  transit.  To  do  this  we  have  to  pass  him  through  the 
city  faster  than  we  do  the  city  man,  as  he  has  to  add  to  his  time  of 
transit  the  time  he  spends  outside  in  the  country  in  passing  from 
one  town  to  another.  It  looks  to  me  that  you  will  want  a  special 
track  for  the  handling  of  large,  high-speed  suburban  cars,  a  special 
track  where  the  car  can  be  kept  up  to  nearly  its  ordinary  outside 
speed;  for,  bear  in  mind,  that  the  operation  of  a  very  heavy  high- 
speed car  on  a  city  track,  subject  to  city  conditions,  is  by  no 
means  desirable.  You  must  almost  inevitably  operate,  from  an 
electrical  point  of  view,  at  a  disadvantage.  You  are  often  re- 
quired, in  order  to  meet  the  best  conditions  of  voltage  outside,  to 
have  a  high  voltage  outside.  The  result  is  that  when  the  car  gets 
into  the  city  you  have  an  undesirable  state  of  affairs. 

I  went  into  this  matter  very  carefully  with  H.  H.  Littell  when 
we  built  the  Buffalo  &  Niagara  Falls  Railroad,  which  was  one  of 
the  earliest  cases,  perhaps,  where  a  large  car  intended  for  high 
speed  was  to  be  operated  over  city  tracks.  We  compromised  the 
matter  by  putting  four  motors  under  the  cars,  while,  on  the 
score  of  economy  and  maintenance,  we  might  have  been  justified 
in  putting  only  two.    The  question  of  alteration  of  speed  came 
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up,  also  that  of  throwing  on  the  line  cars  of  tremendous  capacity 
and  lower  resistances.  The  handling  of  such  cars  means  a  good 
deal  to  the  city  station.  Mr.  Littell  at  that  time  looked  at  the 
question  in  the  interest  of  the  city  end,  and  objected  to  the  putting 
on  of  two  motors  of  low  resistance,  because  the  starting  of  such 
motors  makes  unusual  demands  for  an  instantaneous  supply  of 
current  from  the  station.  To  meet  that  condition  we  put  on  four 
motors  instead  of  two.  This  is  a  mere  illustration  of  the  case  as  it 
exists  in  Toledo,  and  in  similar  places,  because  the  roads  in  these 
cities  have  not  reached  the  limit  which  will  be  required  by  future 
service  as  to  size  and  speed  of  cars.  It  is  evidently  desirable  that 
some  compromise  should  be  made.  If  the  public  and  the  street 
railway  men  will  frankly  recognize  that  there  is  a  disparity  be- 
tween the  conditions,  there  may  be  obtained  a  corresponding  sup- 
ply, so  to  speak,  of  space,  of  trackage  room,  etc.  It  is  difficult 
to  bring  about,  I  know,  and  it  may  be  necessary,  in  order  to  over- 
come this  disparity,  to  get  some  kind  of  a  track  where  the  cars 
will  be  permitted  to  maintain  a  high  speed.  This  is  asking  a  good 
deal  from  the  city  point  of  view,  but  it  seems  the  only  way  out  of 
the  problem,  as  it  now  exists,  because  under  the  present  condi- 
tions, where  country  and  city  service  is  combined,  it  is  difficult 
to  get  a  satisfactory  speed  for  country  service.  The  country  serv- 
ice is  necessarily  more  sharply  marked  into  hours  of  great  activity 
and  hours  of  very  little  activity.  You  therefore  have  this  problem. 
You  say  you  won't  make  more  than  a  certain  number  of  stops  on 
the  suburban  line.  That  is  all  right,  as  far  as  it  goes,  but  what  are 
you  going  to  do  on  Broadway,  or  on  most  of  the  busy  streets  of 
our  large  cities?  The  moment  the  interurban  car  strikes  the  regu- 
lar city  service,  it  is  brought  down  to  the  speed  of  the  city  service, 
whether  it  stops  or  not.  If  a  highway  was  provided  where  there 
was  comparatively  little  demand  for  the  usual  city  service,  the  cars 
might  make  fewer  stops,  and  in  /that  way  obtain  practically  a 
higher  speed.  In  that  way  it  would  be  possible  to  care  for  the 
freight  business  which  has  been  mentioned  as  being  a  matter  of 
considerable  importance. 

It  is  quite  out  of  the  question  to  handle  any  considerable  amount 
of  freight  business  satisfactorily  on  city  streets.  If  this  business 
reaches  any  sort  of  magnitude  it  will  prove  to  be  objectionable 
on  city  streets.  I  am  sure  in  saying  this,  I  am  not  explaining  the 
cause  of  the  disappointment  that  many  men  have  felt  in  laying 
out  suburban  roads.  They  expect  to  get  a  nice  freight  business, 
and  they  do  not  get  it,  because  they  cannot  handle  the  business 
properly,  and  do  that  which  the  public  has  imposed  on  them,  and 
which  must  be  done  in  most  cities,  namely,  the  proper  service  for 
the  people  in  this  city.  Of  course,  we  must  have  our  freight 
service  as  well  as  passenger  service.  The  suggestion  made  of  the 
wagon  which  could  be  put  on  a  truck  is  very  interesting,  but  it 
would  be  impossible  to  stop  a  car  long  enough  to  take  a  wagon 
in  a  busy  street  off.  It  will  come  to  this,  I  think,  that  a  satis- 
factory system  of  rapid  tiansit  through  the  country  and  the  city 
will  be  obtained  by  stopping  the  high-speed,  heavy  suburban  cars 
in  the  upper  portion  of  the  city,  and  have  the  people  transfer  to  the 
lighter  cars,  ordinarily  used  in  city  service. 

In  all  this  discussion  we  must  bear  in  mind  that  when  the  heavy 
suburban  cars  enter  the  well-served  city  streets  they  cannot  nm 
any  faster,  practically,  than  the  regular  car  which  does  the  city 
business,  and  all  of  whose  characteristics  have  been  worked  out 
for  city  service.  I  believe,  therefore,  one  of  these  two  conclu- 
sions will,  in  the  long  run,  obtain,  namely,  a  either  changing  of 
cars  in  some  well  selected  outer  portion  of  the  city,  or  some  special 
line  of  transportation  through  the  city.  In  the  latter  case  it  would 
be  possible  to  handle  freight  service  also  on  the  special  line,  but 
in  the  former  case  the  freight  business  must  be  distributed  by 
means  of  wagons  to  the  station. 

I  do  not  wish  to  distract  the  attention  of  the  members  of  this 
convention  from  the  immediate  question  that  arises  in  the  matter 
of  making  these  traffic  arrangements.  I  have  had  many  times  to 
go  over  them,  and  I  know  it  is  difficult  to  make  these  arrange- 
ments. The  question  easily  straightens  itself  out  when  the  owner- 
ship is  common,  except  the  underlying  mechanical  conditions, 
which  remain  just  the  same.  I  would  be  glad  if  the  author  of  the 
paper  or  any  other  gentleman  would  throw  some  light  on  this 
question:  What  is  the  fair  and  proper  limit  of  the  size,  weight  and 
speed  of  cars  we  should  try  to  handle  in  a  typical  city  service. 
That  has,  I  think  you  will  see,  much  to  do  with  the  ultimate  rela- 
tion between  the  two. 

President  Holmes:  We  liave  a  paper  on  tlint  subject  to  be  dis- 
cussed on  Friday  which  I  think  will  answer  your  question.  I  see  in 
the  audience  a  gentleman  I  knew  a  great  many  years  ago,  who 
has  served  in  every  capacity  connected  with  steam  railroads.  I 
will  ask  Willis  E.  Gray  to  tell  us  something  about  suburban  roads 
from  the  standpoint  of  a  steam  road. 

Mr.  (juAY  :  The  question  has  come  up  as  to  the  service  on  steam 
railroads,  which  I  think  is  quite  similar  to  that  of  the  propositions 


on  electrical  railways,  aside  from  the  difTerence  of  motive  power. 
The  gentleman  who  has  just  spoken,  it  seems  to  me,  has  the  right 
idea.  Yotu'  field  in  suburban  service  is  in  its  infancy,  as  I  see  it. 
You  have  before  you  a  great  many  problems  to  solve  which  will 
require  a  great  many  mechanical  changes  in  your  equipment. 
Your  speed  must  be  greater,  your  facilities  must  be  better,  al- 
though they  are  now  excellent.  It  was  my  pleasure  not  long  since 
to  stop  at  Painesville,  Ohio,  for  the  purpose  of  riding  over  the 
suburban  line  to  Cleveland.  In  that  trip  the  possibilities  of  this 
service  came  to  me.  You  must  have  more  speed;  you  must  have 
better  arrangement  for  the  handling  of  your  passengers:  you  must 
have  a  place  where  you  can  carry  light  packages  and  all  those 
things,  and  that  brings  about  the  question  of  mechanical  methods. 
Personally,  I  feel  you  are  only  beginning  to  enter  the  interurban 
business. 

Mr.  L.  E.  Myers,  of  Peoria:  Representing  as  I  do  a  joint  steam 
and  electric  railway,  I  think  some  of  our  experiences  along  this 
line  just  made  may  be  interesting.  We  operate  steam  locomotives 
and  electric  passenger  cars  over  the  same  tracks,  and  do  a  very 
large  freight  transferring  and  switching  business  with  a  great 
number  of  steam  railroads  of  such  magnitude  as  the  Big  Four, 
Rock  Island  and  roads  of  that  character  and  importance.  We 
handle  all  our  package  freight  on  electric  passenger  cars.  We 
handle  through  freight  business  with  our  steam  locomotives,  and 
have  two  local  freight  trains  each  way  daily  for  the  transporta- 
tion of  such  bulky  trade  as  we  cannot  carry  on  our  passenger 
cars.  We  find  on  a  single-track  road,  of  which  8  miles  are  used 
jointly  by  the  steam  and  electric  cars,  that  it  is  a  serious  problem 
to  handle  our  freight  trains.  For  that  reason  we  have  found  it 
necessary  to  maintain  a  complete  train  despatching  system,  and 
at  the  various  crossings  with  steam  railroads  we  have  standard 
interlocking  signal  towers  and  maintain  our  electric  service  in 
exactly  the  same  way  as  our  steam  equipment,  which  would  go 
to  show  that  the  destiny  of  the  interiu-ban  railway  is  substantially 
along  the  lines  of  what  the  steam  railroad  people  have  done. 

I  want  to  disagree  from  the  gentleman  who  proceeded  me  as 
to  the  probable  attitude  of  the  steam  railroads.  Although  we  are 
a  steam  railroad  in  fact,  we  find  that  we  cannot  get  any  recognition 
from  our  connecting  lines,  except  such  as  we  force  upon  them  by 
originating  the  business.  We  have  a  number  of  instances  on  our 
road  where  we  have  created  a  considerable  freight  business.  Such 
as  we  originate  and  control,  the  steam  railroad  will  take  from 
us,  but  they  will  invariably  divert  their  business  so  as  to  escape 
paying  us  any  charge  for  using  our  rails.  While  I  should  like 
to  agree  with  the  opinion  of  the  gentleman  who  preceded  me, 
that  the  relations  of  the  steam  railroad  and  interurban  railway 
are  going  to  be  closer,  my  experience  has  led  me  to  believe  that 
instead  of  the  relations  becoming  closer,  they  will  become  more 
antagonistic  as  the  success  of  the  interurban  railway  becomes 
more  defined. 

Speaking  on  the  subject  of  Mr.  McCormack's  paper  I  am  con- 
nected with  three  interurban  properties, -widely  distributed,  and  in 
each  instance  they  succeeded  in  making  traffic  arrangements  with 
the  existing  local  properties  at  each  end.  It  is  my  opinion,  based 
on  a  somewhat  varied  experience,  that  there  are  no  two  condi- 
tions alike;  and  while  Mr.  Lang's  agreements  are  excellent  for 
Toledo,  they  would  not,  in  my  opinion,  be  well  adapted  to  some 
other  cities.  From  what  Mr.  Lang  tells  me,  I  think  the  con- 
tracts he  marked  with  the  interurban  roads  are  eminently  fair.  My 
idea  of  the  solution  of  the  problem  of  the  relations  of  the  inter- 
urban and  local  roads  is  to  have  an  independent  entrance,  provided 
by  the  local  company  for  the  use  of  the  independent  road,  the  local 
business  to  belong  to  the  local  company,  and  the  interurban  road 
not  to  participate  in  chat  business  under  any  circumstances. 

The  question  of  high  speeds  is  a  vital  one  to  the  interurban  road. 
I  am  now  building  a  road  where,  I  think,  we  have  reached  the 
limit  of  weights  and  sizes  for  interurban  equipment.  We  are 
building  our  cars  6i  ft.  long,  and  we  are  equipping  them  with  75- 
hp  motors,  and  the  weight  of  the  equipment  and  car,  completely 
loaded,  will  be  45  tons.  We  are  building  these  cars,  in  my  judg- 
ment, out  of  all  proportion,  because  we  are  limited  as  to  weight. 
The  track  centers  of  the  existing  road  at  one  end  are  such  that  we 
cannot  have  our  cars  any  wider  than  8  ft.  5  ins.,  which  is  too  nar- 
row, in  my  opinion.  The  solution  of  the  problem  between  the  in- 
terurban road  and  the  local  road,  in  my  judgment,  as  already 
stated,  is  an  independent  entrance  for  the  interurban  road  to  be 
owned  and  furnished  by  the  local  company. 

Mr.  Nichol,  of  Rochester:  I  think,  perhaps,  that  my  experi- 
ence in  this  matter  might  be  of  some  benefit  to  this  convention.  I 
have  built,  and  am  operating,  a  road  from  the  center  of  the  city 
of  Rochester,  41  miles  straightaway,  to  Sodus  Bay,  in  the  Slate  of 
New  York.  I  am  also  operating  the  other  lines  which  center  in 
the  city  of  Rochester,  and  comprise  some  100  miles  of  track,  and  a 
great  many  of  these  questions  come  uji  for  decision  before  myself 
and  associates.    I  think  the  traffic  arrangements  to  be  made  de- 
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pend  largely  upon  whether  the  suburban  road  runs  on  the  high- 
way or  over  private  right  of  w'ay,  as  this  feature  affects  the  amount 
of  business  the  suburban  line  will  bring  to  the  city.  In  our  case 
we  have  built  probably  two-thirds  of  the  suburban  line  on  the 
highway,  and  one-third  on  private  right  of  way.  We  find  that  the 
conditions  existing  along  the  highway,  passing  through  little  vil- 
lages, etc.,  are  very  similar  to  those  we  have  to  consider  in  our 
cities.  We  found  in  building  of  the  Rochester  &  Sodus  Bay  Rail- 
road that  on  account  of  having  to  go  into  the  city  of  Rochester 
over  a  grooved  rail,  we  had  to  employ  on  the  interurban  line  prac- 
tically the  same  width  of  tread  and  depth  of  flange  as  we  do  in  the 
city,  namely,  25.4  ins.,  for  the  tread,  and  -j^  in-  for  the  flange.  We 
make  the  flanges  heavier,  however,  in  order  to  prevent  them  from 
breaking  in  going  over  the  switches,  etc.,  high  speed. 

Regarding  the  size  of  car,  we  also  found  that  to  run  our  cars  into 
the  city  about 45 ft.  was  the  maximum  length  possible;  that  is,  35-ft. 
body,  and  two  platforms  of  5  ft.  each,  to  go  around  the  corners  of 
streets.  Furthermore,  we  found  it  was  necessary,  for  the  same 
reason,  to  limit  the  width  of  our  suburban  cars  to  7  ft.  9  ins.;  this 
being  determined  by  the  width  between  city  tracks.  We  find  we 
can  use  practically  the  same  motors  as  m  the  city,  but  require  more 
of  them,  so  that  they  can  make  higher  speeds  outside  the  city,  but 
to  get  business  on  that  suburban  line  it  seems  to  be  necessary  to 
make  the  same  speed  in  the  city  that  we  do  on  the  highway.  If 
we  were  going  to  build  a  line  again  we  would  make  a  private  right 
of  way,  as  near  to  the  lines  of  highway  travel  as  possible,  and  yet 
get  away  from  them  so  as  not  to  have  to  make  so  many  stops, 
which  consumes  our  time. 

As  far  as  the  discussion  in  regard  to  the  traffic  arrangements  be- 
tween the  roads  is  concerned,  we  have  gone  on  the  principle  that 
the  city  road  is  entitled  to  very  near  all  of  the  income  from  the 
suburban  sections.  Accordingly,  our  contracts  have  been  made  on 
the  basis  of  the  earnings  per  mile,  or  per  car-hour  of  the  city  lines. 
For  instance,  if  we  found  that  the  suburban  company  wanted  to 
go  on  one  of  our  lines  on  which  we  earn  20  cents  per  car-mile,  we 
charge  them  20  cents  per  car-mile;  this  being  divided  up  between 
power  and  operation.  We  furnish  the  power  and  furnish  the  men 
for  the  car.  As  soon  as  the  car  reaches  the  city  limits  it  becomes 
our  car,  and  the  crew  becomes  our  crew,  entirely  under  our 
charge,  with  certain  provisions.  For  instance,  if  the  crew  be  not 
such  as  we  require,  we  can,  on  giving  notice,  have  them  removed 
from  the  car.  The  same  remark  applies  to  the  condition  of  the 
cars,  trucks  and  motors.  If  certain  repairs  are  not  made  within  a 
certain  time  we  have  the  privilege  of  making  them  or  keeping  the 
car  off  our  tracks.  We  also  do  quite  a  considerable  freight  busi- 
ness, and  employ  for  this  purpose  cars  which  have  much  the  ap- 
pearance of  passenger  cars,  in  order  to  comply  with  the  wishes 
of  the  people  of  the  city.  They  are  run  through  the  city  to  our 
freight  station.  Both  freight  and  passenger  cars,  when  they  get 
outside  the  city,  are  run  according  to  steam  railroad  practice,  with 
regular  train  orders,  which  are  communicated  by  telephone  instead 
of  telegraph,  and  are  repeated  back  to  the  despatcher's  office.  The 
suburban  cars  in  the  city  have  to  take  the  speed  of  the  city  cars, 
and  are,  therefore,  delayed  considerably.  This  will  largely  affect 
the  amount  of  business  the  interurban  companies  will  get.  In 
my  opinion,  it  would  be  preferable  to  have  the  line  go  into  the  city 
on  an  independent  track,  but  I  hardly  think  that  this  is  necessary 
for  a  suburban  road  which  runs  on  a  highway,  as  it  is  limited  to 
speed  in  any  event. 

Mr.  McCormack:  Mr.  Lang  spoke  of  an  arrangement  whereby 
a  wagon  was  to  be  hauled  on  to  the  interurban  road  to  the  city 
limits  on  a  truck  or  flat  car,  so  that  when  the  interurban  car 
reached  the  city  limits  the  wagon  could  be  detached  from  the  car 
or  truck,  and  taken  to  any  part  of  the  city.  While  I  was  with  the 
Brooklyn  Rapid  Transit  Company  the  market  business  coming  in 
from  Long  Island  assumed  such  proportions  that  the  National  Ex- 
press Company,  which  has  a  contract  to  handle  the  freight  business 
of  the  Brooklyn  Rapid  Transit,  considered  the  advisability  of  build- 
ing cars  for  this  purpose,  in  much  the  same  line  as  Mr.  Lang  has 
suggested.  An  account  was  kept  at  one  point,  Jamaica,  L.  I.,  ol 
the  number  of  wagons  coming  into  the  city  loaded  with  produce, 
and  in  one  night,  from  6  o'clock  in  the  evening  until  6  o'clock  m 
the  morning,  the  number  was  357  wagons.  After  getting  some 
data  on  the  question  of  what  we  would  receive  for  the  freight,  it 
was  found  that  the  farmer  could  not  pay  the  cost  of  handling  that 
freight  at  such  a  price  as  to  make  it  an  object  to  the  railroad  com- 
pany to  build  such  cars.  After  going  into  the  thing  a  little  further 
it  was  found  that  the  Long  Island  Railroad  had  tried  the  experi- 
ment, and  built  a  number  of  cars,  and  had  them  arranged  so  that 
the  wagons  could  be  carried  on  the  cars.  They  experimented  with 
it  somewhat,  and  then  abandoned  the  system. 

Mr.  Crosby  stated  that  in  his  judgment  the  question  of  inter- 
urban passengers  coming  into  the  city  would  necessarily  require  a 
large  car  and  equipment,  such  as  would  be  inadmissable  on  city 


streets,  and  transfers  were  therefore  necessary.  If  we  undertook, 
in  Cleveland,  to  have  a  car  ready  to  meet  every  interurban  car  that 
comes  in  during  any  hour  of  the  day,  the  city  car  could  only  give 
a  limited  amount  of  seating  capacity  compared  with  the  interurban 
car,  and  there  would  necessarily  have  to  be  a  number  of  standing 
passengers  in  the  car,  and  we  could  not  do  any  local  business  in 
the  city.  I  wish  to  call  particular  attention  to  the  last  sentence  in 
my  paper,  which  reads  as  follows :  "Obviously,  the  only  solution  of 
the  problem  under  the  various  conditions  mentioned  is  for  the 
interurban  cars  to  enter  the  center  of  the  city  by  means  of  under- 
ground or  elevated  tracks,  with  special  tracks  for  through  cars." 

Mr.  Davidson,  of  Pittsburgh:  The  conditions  in  Pittsburgh 
are  such  that  I  think  it  hardly  possible  that  the  interurban  cars 
can  occupy  independent  tracks.  Some  of  the  gentlemen  here  know 
the  situation,  and  I  think  they  will  agree  with  me  that  so  far  as  we 
are  concerned  the  problem  will  have  to  be  solved  by  bringing  the 
interurban  cars  in  over  the  city  tracks.  One  gentleman  has  brought 
to  your  attention  the  mechanical  difficulties,  and  reasons  have  been 
given  as  to  the  electrical  troubles,  and  also  as  to  the  change  in  the 
size  of  the  flange.  The  fact  has  also  been  developed  that  larger 
treads  are  used  on  the  interurban  cars  than  on  the  urban  cars,  and 
that  point  has  not  been  dwelt  on  enough  to  show  why  that  is  so. 
The  rail  on  the  streets  is  so  well  laid  that  there  is  no  opportunity 
whatever  for  the  gage  altering  from  time  to  time.  On  the  tracks 
outside  the  city  where  the  T-rail  is  used,  there  is  not  the  lateral 
support  to  the  rail,  which  is  the  case  with  the  heavier  rail  in  the 
city,  and  the  chances  for  the  track  getting  out  of  gage  is  there- 
fore an  important  matter.  For  that  reason  a  wider  tread  is  neces- 
sary than  for  a  city  road ;  that  is,  a  2-in.  or  2%-in.  ball  on  the  rail, 
while  the  width  of  the  tread  on  the  interurban  cars  is  increased 
to  probably  2^/4  or  3  ins.  This,  as  has  been  pointed  out,  makes 
considerable  trouble  in  the  case  of  the  rails  on  city  roads.  For  my 
part,  I  think  the  rails  on  the  city  roads  will  have  to  be  modified 
to  meet  the  conditions  of  the  interurban  roads.  I  think  it  will  be 
necessary  to  increase  the  width  of  the  ball  of  the  rail,  and  also  the 
depth  of  the  guard-rails,  so  as  to  accommodate  the  wheels  of  the 
interurban  cars.  I  am  connected  with  an  enterprise  in  Pittsburgh 
where  we  are  building  an  interurban  road  out  of  the  city  for  a  dis- 
tance of  some  35  or  40  miles.  We  will  use  girder  rail  in  the  city 
streets,  and  also  in  two  or  three  towns  to  the  west,  but  between 
all  the  other  towns,  I  am  glad  to  say,  we  have  l)uilt  entirely  on 
private  right  of  way,  where  we  propose  to  maintain  high  speeds. 
At  the  same  time  we  have  kept  within  easy  reach  of  the  main  thor- 
oughfare in  the  country  through  which  we  travel ;  we  thereby  ex- 
pect to  get  all  the  local  business  we  could  have  had  by  going  on 
the  public  road,  but  at  the  same  time  we  get  the  benefit  of  the 
high  speeds  on  the  private  right  of  way.  We  took  up  a  right  of 
way  33  ft.  wide,  and  are  grading  our  lines  for  a  double  track,  T- 
rail  construction,  stone  ballast,  and  the  specifications  of  the  road 
are  practically  that  of  a  first-class  steam  railroad  construction  of 
the  day. 

I  happened  to  be  the  general  manager  of  the  plaintiff  company 
in  the  case  mentioned  by  Mr.  McCormack,  where  he  spoke  of  be- 
ing a  witness  in  the  case.  It  was  a  question  as  to  what  one  com- 
pany should  pay  another  for  use  of  track  in  the  city.  I  am  able 
to  report  something  which  Mr.  McCormack  probably  does  not 
know,  and  that  is  that  the  judge  who  heard  the  case  concurred 
with  some  of  the  other  gentlemen  here  who  were  witnesses,  Mr. 
McCormack,  Mr.  Lang  and  others,  as  to  the  theory  on  which  our 
company  presented  its  cases,  namely,  that  the  compensation  should 
be  on  the  basis  of  passengers  carried.  The  other  company  advo- 
cated the  theory  that  we  should  be  paid  on  the  basis  of  the  actual 
investment.  The  court  took  our  view  of  the  case,  but  not  entirely 
so.  The  court  attempted  to  arrive  at  the  same  results,  but  instead 
of  awarding  a  price  per  passenger,  took  the  data  furnished  and 
figured  out  an  amount  on  the  basis  of  the  number  of  passengers 
who  on  the  average  during  the  past  five  or  six  years  were  carried 
in  the  interurban  cars.  We  have  taken  exception  to  that  particular 
method  of  arriving  at  the  result  per  passenger.  The  court,  it  will 
be  seen,  agreed  with  us  in  the  general  principle,  if  not  in  the  method 
of  arriving  at  the  result.  I  am  also  connected,  as  general  manager, 
with  another  road  in  that  city,  and  we  are  the  interurban  company 
in  that  case.  We  have  a  contract  with  the  city  company  which  is 
practically  perpetual,  and  the  condition  of  the  S-cent  fare  in 
the  city  was  made  in  making  that  contract.  I  do  not  know  that 
the  gentlemen  who  made  the  contract  had  any  data  for  the  basis  of 
their  contract,  but  I  have  been  much  interested  in  comparing  the 
figures  for  some  three  or  four  years  after  the  contract  was  made, 
and  trying  to  find  out  what  the  result,  financially,  was  to  the  two 
different  companies.  Without  going  into  details,  I  will  say  that  I 
have  made  calculations  which  show  that  the  gross  returns  per  car 
mile  of  that  portion  of  the  line  over  which  the  fare  is  divided  is 
about  the  same  to  the  two  companies.  I  think  that  condition  was 
jM-obably  arrived  at  without  any  data,  and  it  figures  out  that  way 
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now  after  three  or  four  years'  experience.  In  this  case  the  right 
of  the  city  company  to  all  fares  on  their  track  was  recognized.  As 
to  the  balance  of  the  passengers,  traveling  over  the  tracks  of  both 
companies,  it  is  also  fair  to  argue  that  both  companies  are  interested 
in  that  fare.  One  company  furnishes  the  trackage  over  one  end  of 
the  route,  and  the  other  company  furnishes  the  trackage  over  the 
other  end  of  the  route,  going  in  the  opposite  direction,  and  I  think 
it  is  only  necessary,  therefore,  to  figure  out  a  proper  proportion 
for  a  division  of  the  fares  passing  over  the  two  tracks. 
Meeting  then  adjourned  until  2:30  p.  m. 


AFTERNOON  SESSION 

The  President:  We  will  now  resume  the  discussion  on  Mr. 
McCormack's  paper.    I  will  call  on  Mr.  Roberts,  of  Cleveland. 

Mr.  Roberts:  The  first  question  I  would  consider  is,  is  there  a 
basic  principle  possible  on  which  to  found  a  traffic  arrangement 
between  a  city  and  an  interurban  road,  and  if  so,  what  is  it?  After 
that,  what  are  the  factors  entering  into  the  determination  of  the 
exact  amount  equitable  in  any  given  case?  and  the  determination 
of  the  value  of  each  factor  for  such  case.  Relative  to  , the  first: 
How  does  the  operation  of  the  interurban  road  affect  the  city 
road,  and  what  is  the  benefit  to  the  interurban  road?  In  this  case 
the  city  road  has  something  to  sell,  the  interurban,  to  buy.  It  is 
also  generally  the  case  that  the  city  company  realizes  that  the 
presence  of  an  interurban  road  is  beneficial,  and  is  willing  to  treat 
on  an  equitable  basis.  In  many  cases  it  is  compelled  to  do  so  by 
the  terms  of  its  franchise. 

My  opinion  is,  first,  that  it  is  desirable  that  the  cars  of  inter- 
urban roads,  while  on  the  city  road's  track,  be  directly  under  the 
control  of  the  city  road.  Second,  pay  a  percentage  of  the  fares 
from  passengers  outside  of  the  cities  delivered  to  or  received  from 
the  city  road,  and  also,  either  a  percentage  of  the  fares  for  city 
passengers,  or,  instead  of  such  percentage,  a  rental  fee  for  each 
car-mile  of  the  interurban  cars  in  the  city.  My  preference  is  for 
the  former  as  to  passengers,  and  the  latter  as  to  freight,  at  least  if 
carried  in  cars  for  freight  only.  My  reasons  relative  to  the  first 
are,  that  it  is  objectionable  to  have  conflict  of  authority  in  the 
matter  of  operation,  and  possible,  and  often  probable,  conflict  of 
interest  in  damage  cases.  Relative  to  the  second,  it  is  questioned 
by  very  few,  if  any,  that  even  if  the  city  road  furnishes  track  and 
power,  it  should  also  pay  the  interurban  something  for  delivering 
passengers  to  or  received  from  them.  What  form  the  payment 
should  take  is  a  question,  but  it  seems  to  me  that  the  per  capita 
basis  is  the  fairest,  although  the  argument  may  be  advanced  that 
it  makes  practically  no  dift'erence  to  the  city  company  how  many 
passengers  are  carried.  Nevertheless,  I  think  that  the  receipts 
should  be  considered. 

Of  course,  it  is  possible  that  the  interurban  company  might 
bring  so  few  passengers  to  the  city  limits  that  the  excess  cost  of 
operating  the  heavier  cars  would  more  than  balance  the  increased 
receipts.  This  is  not  likely,  but  a  minimum  flat  amount  could  be 
agreed  upon  if  considered  advisable.  Whether  the  suburban  com- 
pany should  have  a  percentage  for  local  fares  is  more  question- 
able. In  my  opinion,  they  should,  at  least  generally,  provided,  of 
course  car  mileage  is  not  paid.  This  will  be  materially  affected 
by  the  times  between  cars  on  the  local  road  and  also  on  the  inter- 
urban. For  example,  I  know  of  one  case  where  an  interurban 
company  operates  over  a  city  road  which  previously  operated  a 
thirty-minute  service  on  this  line  (which  was  a  suburban  one), 
and  when  the  interurban  started,  the  city  road  took  off  half  its 
cars.  It  is  an  extreme  case,  for  often  the  addition  of  the  inter- 
urban cars  does  not  materially  decrease  the  receipts  of  the  city 
cars.  It  is  also  a  fact  that  local  passengers  will  sometimes  wait 
for  interurban  cars.  For  example,  personally,  I  always  endeavor 
to  catch  the  interurban  car  in  winter,  and  the  city  open  car  in 
summer.  This  is  from  a  smoker's  standpoint.  I  know  others  in 
my  neighborhood  who  always  endeavor  to  take  the  interurban 
car,  and  this  is  an  argument  in  favor  of  the  city  company  not  pay- 
ing the  interurban.  If  passengers  take  the  interurban  car  in 
preference,  it  becomes  a  question  whether  the  city  road  should  re- 
ceive the  entire  fare,  because  it  would  appear  that  the  interurban 
ofifered  better  facilities.  On  the  other  hand,  the  city  road  would 
say  that  if  the  interurban  was  not  there,  the  passenger  would  take 
the  city  line,  and  this  raises  the  question  of  cff'ect  of  character  of 
service  on  travel. 

So  much  as  to  the  basis  and,  though  I  have  stated  my  preference 
for  the  basis  of  divided  receipts,  nevertheless,  there  are  good  ar- 
guments in  favor  of  the  car-mile  rental. 

Having  arrived  at  a  basis,  the  next  point  to  determine  is  the 
equitable  amount.  The  following  are  some  of  the  factors  which 
enter  into  this  consideration:  First,  the  length  of  haul  in  the  city. 
It  makes  a  diff^erence  whether  it  is  a  3-mile  or  4-mile  haul,  or  a 
mile  or  less.   Second,  whether  the  city  track  operated  over  is  prac- 


tically interurban  in  its  character  or  whether  it  is  essentially  a  city 
road.  For  example,  we  are  now  considering  a  case  of  i  mile  in 
a  city  of  15,000  people,  and  another  of  one-half  mile  in  a  town  of 
30,000  people.  Third,  what  expenditures  will  the  city  road  de- 
fray to  allow  the  operation  of  the  cars,  t.  e.,  in  power,  car  service, 
etc.  In  connection  with  the  matter  of  higher  voltage  outside  of 
towns,  as  compared  with  the  voltage  desirable  for  operating  in 
the  suburban  portions  of  the  city,  that  often  works  to  advantage. 
For  example,  in  Cleveland  we  have  several  roads.  On  one  we 
run  at  a  maximum  of  43  miles  an  hour  with  a  schedule  of  20.5. 
On  another  road  we  have  a  maximum  speed  of  55  miles  per  hour, 
a  schedule  speed  of  26.2  and  an  average  speed  in  operation  of  40.2 
miles  per  hour.  On  all  these  roads  the  voltage  is  from  575  volts 
to  600  volts,  while  that  in  the  city  is  from  450  volts  to  500  volts — 
sometimes  more,  sometimes  less.  In  the  city  the  cars  usually  run 
on  the  series  notch. 

Mr.  McCormack:  It  has  been  unfortunate — at  least,  I  feel  so — 
that  this  paper  was  not  distributed  earlier,  so  that  the  members 
should  have  had  a  i)eiler  opportunity  to  read  it  through  wnd  be- 
come conversart  with  the  different  subjects  mentioned.  'J'his 
morning  I  have  had  to  answer  a  number  of  questions,  and  a  num- 
ber of  points  wore  brought  up  that  I  feel  were  covered  in  ihe 
paper.  Mr.  Roberts  lunigs  up  the  question  of  the  city  road  pay- 
ing so  much  per  capita  to  the  suburban  road.  Now,  there  are  local 
conditions  surrounding  that  must  be  considered.  You  might 
have  a  line  of  suburban  roads  that  would  have  to  enter  the  city 
over  20  miles  of  track,  so  that  the  city  road  would  have  to  provide 
additional  power  to  cater  to  the  suburban  cars.  These  cars  should 
not  be  overcrowded,  and  must  have  additional  seating  capacity, 
and  that  does  not  make  a  paying  car  in  a  city  for  long  distances. 
I  have  in  mind  a  road  that  doesn't  run  over  three-quarters  of  a 
mile;  Mr.  Davison  has  one  in  mind  also,  and  to  pay  on  a  per  capita 
basis  might  not  the  the  most  equitable  way.  But  I  have  tried 
to  cover  the  different  cases  by  giving  different  agreements  with 
the  suburban  companies,  and  endeavored  to  deduce  something 
from  them  that  would  be  of  benefit  to  the  members.  In  regard 
to  controller  voltage,  there  has  come  up  a  question  altogether 
different  from  the  one  I  suggested,  of  having  a  handle  so  that  the 
city  motorman  could  not  go  into  parallel,  and  I  will  ask  if  Mr. 
Crosby  will  tell  us  of  devices  of  this  kind,  because  he  has  made 
some  study  of  them  lately. 

Mr.  Crosby:  I  do  not  recall  that  there  has  been  any  specific 
case  in  practice  in  regard  to  the  point  raised,  which  I  understand 
to  be  this,  that,  in  order  to  control  the  speed  of  the  car  in  city 
lines,  it  should  be  made  in  some  way  impossible  for  the  motorman 
on  those  lines  to  throw  the  motors  into  parallel.  The  subject  was 
very  carefully  considered  five  or  six  years  ago  when  I  was  in 
the  manufacturing  side  of  the  business  instead  of  in  the  operating 
side,  and  had  much  to  do  with  the  question  of  handling,  and  it 
comes  back  to  me  in  this  way,  that  it  is  not  a  difficult  thing  to  do. 
You  can  make  a  rigging  which  will  perform  the  function  de- 
sired, and  at  the  same  time  not  impose  upon  the  mechanism  or 
the  man  who  handles  it  any  too  great  labor.  If  nothing  else  was 
in  the  way  of  doing  this,  I  should  say  that  would  be  the  best 
course. 

A  Member:  I  should  like  to  ask  Mr.  Crosby  if  the  motorman 
could  not  go  on  using  the  series  notches  instead  of  going  into 
parallel? 

Mr.  Crosby:  Yes.  that  has  been  accomplished.  A  large  re- 
sistance can  be  thrown  in  the  circuit  so  that  when  the  heavy  mo- 
tors are  thrown  in  parallel  they  will  yet  not  receive  more  than 
their  proper  amount,  considering  both  themselves  and  the  station. 
But  all  these  devices  are,  of  course,  burdens  upon  the  cost  of  the 
car  and  of  the  mechanism.  It  can  be  done — there  is  nothing  at 
all  in  the  way — either  one  or  the  other  would  serve.  When  I  re- 
ferred to  the  matter  this  morning  I  only  meant  that  when  you  try 
to  meet  these  different  conditions  you  necessarily  complicate  the 
mechanism  more  or  less.  I  do  not  mean  to  say  it  cannot  be  done, 
because  it  can  be  done  in  one  way  or  another. 

The  President  :  Mr.  Crosby,  I  would  like  to  ask  you  if  it  is  not 
possible  and  perfectly  practicable  to  have  an  independent  resistance 
for  controlling  the  speed  through  the  voltage  while  the  car  is  run- 
ning in  series  inside  of  the  city  limits,  cutting  that  out  after  leav- 
ing the  city  line,  and  using  the  regular  resi-stance  for  the  series 
after  leaving  the  city  line. 

Mr.  Crosby  :    That  is,  of  course,  practicable. 

Mr.  Hopkins,  of  Columbus :  We  had  some  trouble  at  first  with 
our  own  suburban  cars  where  they  entered  the  city  lines,  prin- 
cipally on  the  car  circuit  breakers.  To  overcome  that,  we  have 
had  the  resistance  made  just  twice  the  carrying  capacity  originally 
furnished,  and  arranged  to  adjust  the  circuit  breaker  on  the  car 
so  that  if  the  motorman  throws  the  controller  to  the  parallel  notch 
too  quickly  it  will  throw  the  circuit  breaker  in  the  car,,  instead  of 
the  circuit  breaker  at  the  station.  We  found  that  by  making  a  very 
simple  arrangement,  changing  the  operation  of  the  car  circin't 


562 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIII.   No.  15. 


breaker  on  coming  into  the  city  lines,  and  as  they  leave  the  city 
changing  it  back  again,  the  difficulty  was  obviated. 

Mr.  Connette,  of  Syracuse :  I  have  been  very  much  interested 
in  this  discussion,  because  several  lines  have  been  projected  to 
enter  the  city  of  Syracuse,  one  from  Rochester,  one  from  Utica, 
and  another  from  Auburn  and  several  less  important  places,  and 
our  company  controls  all  of  the  city  lines.  We  have  adopted  the 
policy  of  standing  at  the  end  of  our  lines  with  our  arms  wide 
stretched  to  welcome  our  bucolic  friends,  so  that  we  may  get  their 
nickels  and  increase  our  receipts.  The  basis  upon  which  we  are 
willing  to  let  these  roads  enter  Syracuse  is  that  when  the  suburban 
cars  crossed  the  junction  point  of  our  line  that  car  becomes  a  car 
of  the  Syracuse  Rapid  Transit  Railway  Company,  and  the  pas- 
sengers upon  that  car  shall  pay  5  cents,  just  as  if  they  were  upon  a 
car  of  the  Rapid  Transit  Company.  The  passengers  are  then 
brought  to  the  terminus,  which  will  probably  be  in  the  center  of 
the  city,  and  will  be  entitled  to  a  transfer  which  will  carry  them 
one  way  or  the  other,  as  the  case  may  be,  to  any  other  point  within 
the  limits  of  the  city.  We  feel  that  this  transfer  privilege  is  a 
decided  advantage  to  the  passenger  upon  the  suburban  road.  We 
expect,  of  course,  to  pay  a  reasonable  price  per  car-inile  for  the 
use  of  the  car,  as  well  as  all  the  expenses  of  operating  the  same. 

A  Member:  May  I  ask  upon  what  you  consider  a  reasonable 
price  per  car-mile? 

Mr.  McCormack  :  Speaking  for  Cleveland,  we  pay  2  cents  per 
car-mile,  and  a  number  of  our  agreements  are  on  that  basis.  The 
price  should  be  regulated  by  the  circumstances  of  the  case. 

Mr.  Hegarty,  of  Kalamazoo :  I  think  most  of  the  gentlemen 
speaking  to-day  are  looking  at  the  question  from  the  city  road's 
standpoint,  and  not  from  that  of  the  interurban  road.  I  do  not 
mean  to  criticise  the  remarks  upon  passenger  traffic  that  come  from 
the  interurban  roads,  so  far  as  they  relate  to  traffic  that  the  city 
would  not  get  otherwise.  It  is  no  more  than  fair  that  the  division 
should  be  made  upon  a  fair  basis.  In  Michigan  that  is  tlie  way  we 
are  doing  it  on  roads  coming  into  town  bringing  an  interurban 
traffic.  We  would  not  get  it  otherwise.  In  regard  to  running  into 
town  on  the  car  mileage  basis,  we  also  pay  so  much  for  the  amount 
of  power  used  for  propelling  cars  into  town,  that  is  to  the  center 
of  the  town,  and  when  they  go  out  the  other  side  of  the  town 
they  pay  in  accordance  with  the  mileage  they  make  on  a  basis  of 
what  appears  to  be  satisfactory.  So  far  as  stopping  outside  of  the 
town,  changing  crews,  and  the  city  line  taking  all  the  fares  is  con- 
cerned, we  tried  that,  and  the  suburban  road  said  they  wouldn't 
stand  it;  either  transfer  the  passengers  or  let  the  car  stand.  We 
found  that  plan  killed  the  traffic  on  the  interurban  road,  and  then 
we  used  this  basis  of  dividing  the  fares  and  letting  the  interurban 
company  have  their  proportion  of  the  fares. 

Mr.  Connette,  of  Syracuse :  Perhaps  when  the  difficulties  of 
securing  rights  of  way  and  the  privilege  of  entering  a  city,  the 
expense  of  constructing  a  line  in  city  streets,  the  expense  of  pav- 
ing the  streets  and  the  interest  on  the  investment,  which,  of  course, 
is  considerable,  and  the  maintenance  of  the  city  line  are  considered, 
the  city  companies  are  certainly  entitled  to  some  consideration.  So 
far  as  changing  cars  at  the  end  of  a  line  is  concerned,  I  do  not  think 
that  would  be  perhaps  the  thing  to  do.  My  idea  has  been  that  the 
conductor  and  motorman  of  the  suburban  car,  when  they  reach 
the  junction,  should  become  the  employees  of  the  city  line  and 
bring  the  car  right  into  the  city.  Another  fact  should  be  borne  in 
mind :  When  suburban  cars  of  another  company  that  has  no  rights 
of  way  are  running  upon  the  tracks  of  the  city  company,  the  city 
company  is  responsible  for  all  accidents  that  may  occur  in  con- 
nection with  such  cars. 

Mr.  Parker,  of  Detroit :  I  am  identified  with  several  interur- 
ban companies  that  run  into  several  different  cities,  and  I  believe 
that  local  conditions  affect  the  entire  question.  I  call  to  mind  one 
road  where  we  had  a  trackage  of  6  miles  in  a  certain  city.  The 
city  company  furnished  all  power,  crews,  and  immunity  from  acci- 
dent, and  everything  of  that  kind,  and  took  the  whole  fare,  paying  a 
rebate  on  mileages.  Another  place  where  we  had  a  trackage,  per- 
haps, of  2  miles,  we  divided  the  fares,  and  that  was  the  more 
equitable  basis  I  think.  I  do  not  think  you  can  lay  down  any  hard 
and  fast  rule.  I  am  inclined  to  believe  that  in  this  matter  we  ought 
to  be  governed  a  little  on  the  order  of  the  Golden  Rule,  and  try 
to  get  together  and  settle  on  some  equitable  basis. 

Mr.  Davison:  It  might  be  understood  from  what  I  said  this 
morning  that  the  case  stated  by  me  would  not  be  upon  the  same 
lines  as  those  of  the  gentleman  who  has  just  spoken.  As  I  under- 
stand it,  nearly  all  the  cases  of  companies  that  have  been  con- 
sidered are  those  where  the  interurban  line  reaches  to  the  city 
line  only.  They  carry  their  passengers  to  that  point  for  a  full 
fare,  no  matter  whether  it  is  5  cents,  10  cents,  15  cents  or  20  cents, 
or  whatever  it  may  be.  In  that  case  the  business  can  usually  stand 
the  city  fare  of  5  cents,  just  what  the  city  company  gets  on  its  own 
business,  when  the  city  company  assumes  the  expense  of  the 


I)o\vcr,  crew  and  everything  else.  Now,  the  case  which  I  stated  this 
morning,  was  a  little  different  from  that,  in  this  respect,  that  the 
incoming  lines  met  the  city  line  at  a  point  more  than  half-way  be- 
tween the  city  line  and  the  business  portion  of  the  city.  Now,  in 
that  case  there  could  only  be  one  5-cent  fare  from  the  city  line  to 
the  business  portion  of  the  city,  so  that  the  two  companies  di- 
vided up  5  cents.  This  division  was  practically  on  the  basis  of  the 
mileage  that  was  operated  by  the  two  different  companies.  Each 
company  stood  the  expenses  on  its  own  portion  of  the  line,  with 
the  exception  that  the  interurban  company  gave  the  city  company 
the  advantage  of  the  use  of  the  cars. 

Mr.  Myers:  I  am  talking  solely  from  the  interurban  stand- 
point; perhaps  it  did  not  sound  so  this  morning,  when  I  said  the 
city  company  should  keep  to  itself  the  local  business.  In  my  ex- 
perience in  dealing  with  properties  in  various  places  throughout 
the  country,  and  making  traflic  contracts,  I  have  never  found  any 
two  conditions  similar.  I  am  not  prepared  to  say  that  I  would  not 
duplicate  any  contract  I  have  made,  but  I  do  say  that  I  would  not 
be  willing  to  duplicate  any  one  of  them  without  a  thorough  investi- 
gation to  ascertain  whether  such  former  contract  or  that  basis  of 
agreement  is  best  adapted  to  the  new  situation.  I  have  a  case  in 
mind  where  we  made  a  traffic  contract  with  a  road  in  a  city  of  up- 
ward of  50,000  people.  We  are  paying  there  the  lowest  practical 
universal  rate,  and  are  allowed  car  mileage  for  the  use  of  our  cars. 
At  the  very  end  of  this  line  we  were  met  with  a  similar  proposition, 
which  I  declined,  for  the  reason  that  in  the  first  instance  we  were 
provided  with  a  very  good  double  track  and  very  good  service; 
there  was  nothing  to  interfere  with  our  interurban  service,  so  far 
as  speed  was  concerned.  In  the  second  instance,  in  a  smaller  town 
we  found  a  single  track,  poorly  operated,  and  a  decrepit  car  plant, 
and  the  probabilities  were  that  our  service  would  be  seriously  in- 
terrupted if  we  used  those  tracks  jointly  It  finally  came  to  a  point 
where  we  were  offered  3  cents  for  a  universal  transfer,  but  the 
transfer  was  not  worth  anything,  the  cars  of  the  road  did  not  go 
anywhere.  Therefore,  I  say,  every  one  of  these  cases  has  got  to 
stand  on  its  own  merits.  I  do  not  agree  with  Mr.  Roberts  when 
he  said  that  when  the  physical  and  electrical  conditions  were  pro- 
vided for  the  others  would  work  themselves  out.  I  think  if  we 
settle  the  financial  question  we  can  meet  the  physical  conditions, 
because  we  can  take  care  of  them  with  the  earnings,  if  we  have 
them;  at  least  that  has  been  my  experience. 

Mr.  McCormack:  Part  of  the  discussion  has  seemed  to  indi- 
cate that  my  paper  was  written  from  the  standpoint  of  the  city 
road.  As  I  do  not  wish  to  be  misunderstood,  I  will  say  that  the 
company  with  which  I  am  identified  probably  owns  as  large  a 
mileage  of  suburban  roads  as  any  other  company  in  the  country, 
something  over  1300  miles,  and  the  question  of  contracts  between 
suburban  roads  and  city  roads  is  certainly  of  vast  importance  to 
us.  I  will  say  further,  that  these  suburban  roads,  with  the  ex- 
ception of  one  suburban  road  running  out  of  Cleveland,  are  owned 
by  the  same  interests  that  control  the  Cleveland  Electric  Railway 
Company,  and  the  traffic  agreement  made  there  was  thought  to 
be  an  equitable  one,  in  that  city.  And  I  want  to  call  your  atten- 
tion to  a  statement  in  my  paper  where  I  referred  to  my  efforts  to 
get  the  traffic  agreements  of  the  different  companies 
in  the  different  cities  throughout  the  United  States. 
Comparatively  few  of  the  traffic  arrangements  in  the  vari- 
ous cities  are  exactly  alike.  There  are  almost  invariably  local 
conditions  which  have  their  effect,  and  frequently  agreements 
which  would  be  satisfactory  in  one  place  would  be  unfair  in  an- 
other. There  are  many  reasons  why  the  city  company  in  one  city 
should  receive  a  higher  rate  for  handling  the  cars  of  the  inter- 
urban company  than  those  in  other  places. 

Another  thing,  the  courts  of  the  State  of  New  York  have  held 
that  the  suburban  company  has  no  rights,  and  the  city  company 
cannot  make  a  traffic  agreement  with  them  to  let  them  in  over 
the  city  streets;  but  the  suburban  company  can  get  a  franchise 
over  the  same  streets  in  which  the  city  company  operates,  and 
then  they  can  enter  into  a  traffic  agreement.  I  think  the  same 
thing  is  done  in  Pittsburgh. 

The  President:  In  view  of  the  fact  that  quite  a  number  of 
papers  are  to  be  brought  before  this  convention,  if  we  do  not  take 
up  another  one  very  soon,  I  am  afraid  Mr.  Vreeland  will  have  us 
with  him  for  a  considerable  time.  I  think  we  had  better  close  the 
discussion,  and  take  up  Mr.  Chamberlin's  paper.  I  take  pleasure 
in  introducing  to  you  Eugene  Chamberlin,  of  Brooklyn,  who  has 
prepared  a  paper  on  the  street  car  best  adapted  for  city  use.  (  This 
paper  is  published  elsewhere.) 

Mr.  Chamberlin:  After  the  controversy  which  you  have  had, 
which  possibly  could  have  been  prolonged  for  some  time  longer, 
it  may  have  occurred  to  you  that  these  controversies  would  not 
occur  unless  you  had  cars  to  perform  this  interurban  traffic.  I 
would  like,  gentlemen,  to  call  your  attention  to  the  first  and  last 
clause  of  my  paper.    I  do  that  for  the  purpose  of  protecting  my- 
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sell  buuicwhat,  oil  the  ground  that  Mr.  McCormack's  remarks 
k'ad  us  to  beHeve  that  you  had  not  carefully  read  his  paper.  "The 
evident  magnitude  of  the  subject  assigned,  and  the  opportunity 
offered  for  criticism,  causes  the  writer  to  feel  that  any  and  all  sug- 
gestions should  be  made  with  a  certain  degree  of  caution,  and 
that  they  should,  as  far  as  possible,  be  sustained  by  facts.''  The 
latter  clause  is  still  more  important.  "The  author  of  this  paper 
fully  realizes  the  task  with  which  he  has  been  honored,  and  under- 
stands that  a  device  of  any  character,  to  have  and  retain  merit, 
must  be  subjected  to  the  most  severe  criticism,  which  is  now  fully 
and  freely  invited,  and  he  feels  satisfied  that  with  a  body  of  men  of 
your  recognized  ability  and  standing,  all  hobbies,  if  any  such  ex- 
ist, will  be  for  the  time  eliminated,  and  justness  and  fairness  gov- 
ern all  criticism  of  whatever  character,  and  he  believes  that  you, 
in  common  with  himself,  have  an  object  to  attain  in  determining 
the  most  satisfactory  vehicle  for  electric  roads  in  point  of  ef- 
ficiency in  service,  economy  and  operation,  and  last,  but  not 
least,  the  convenience  and  comfort  of  the  traveling  public." 

There  has  been  a  car  built  to  meet  the  requirements  laid  down 
in  this  paper,  and  through  the  courtesy  of  the  president  and  gen- 
eral manager  of  the  road  that  I  have  the  honor  to  serve  I  have,  in 
the  building  below,  or  the  company  has  in  the  building  below,  the 
car  in  its  completeness.  Knowing  that  you  can  better  determine 
the  points  at  issue  by  examining  the  car  than  by  anything  the 
writer  might  present,  I  would  request  that  you  examine  it  care- 
fully. 

Briefly  I  would  call  your  attention  to  the  points  at  issue.  By 
the  adoption  of  a  car  of  this  kind  or  of  a  similar  character  the  shift- 
ing of  trucks  and  motor  equipment  can  be  avoided;  the  roads 
would  be  effectively  operated  with  a  less  total  number  of  cars; 
there  would  be  required  only  a  limited  room  for  the  storage  of 
cars  not  in  service. 

The  seats  as  designed  and  installed  in  this  car  are  of  a  type 
peculiar  to  this  device,  operating  in  multiple  upon  an  arm  pivoted 
to  a  fixed  base,  the  arm  being  out  of  center,  giving  you,  when 
the  seats  are  in  transverse,  a  22-in.  aisle,  and  in  a  longitudinal  posi- 
tion a  44-in.  aisle  prepared  for  a  standing  load.  This  car,  which 
has  a  body  of  28  ft.  in  length,  seats  thirty-six  passengers  in  a  com- 
fortable office  chair;  thirty-four  of  those  passengers,  whether  the 
seat  is  in  the  transverse  or  longitudinal  position,  face  in  the  direc- 
tion the  car  is  going. 

The  installation  of  the  heaters  in  this  particular  car  are  against 
the  wall  of  the  car.  In  the  proposed  car  they  are  to  be  a  part  of 
the  arm  on  which  the  seat  revolves,  bringing  the  heating  ap- 
paratus nearer  the  center  of  the  car  mechanically,  instead  of  using 
some  automatic  device  for  forcing  the  heat  through.  The  electric 
lighting,  the  maple  ffoor  strips  upon  the  car  for  sanitary  purposes, 
and  particularly  the  immunity  of  this  car  from  accidents  by  pas- 
sengers dismounting  and  mounting  the  car  steps,  as  against  the 
ordinary  open  car,  are  worthy  of  notice.  We  found  this  percent- 
age of  accidents  in  the  proportion  of  about  three  to  one,  covering 
a  period  of  six  months. 

Now,  as  to  the  question  of  brakes.  Unquestionably  many  street 
railway  managers  are  passing  through  the  experimental  stage  in 
testing  the  different  kinds  of  brakes  and  determining  the  merits 
of  each  style,  and  endeavoring  to  determine  which  will  meet  their 
needs  in  point  of  cost  of  maintenance  and  efficiency  of  operation, 
and  it  has  occurred  to  the  writer  that  advance  opinions  on  this 
subject  would  be  a  trifle  undesirable,  and  might  be  attended  with 
very  unsatisfactory  results  at  this  particular  time.  Still  such  tests 
are  made  and  determined  individually. 

Now,  last  but  not  least,  the  question  of  wheels.  A  certain  type 
of  a  435-lb.  wheel  of  33  ins.  in  diameter  and  25^-in.  tread  is  recom- 
mended. 

The  President:  I  am  going  to  call  on  John  I.  Beggs,  of  Mil- 
waukee, to  open  the  discussion  on  the  up-to-date  street  car. 

Mr.  Beggs:  The  question  of  cars  is  one,  I  presume,  upon  which 
every  manager  of  a  street  railway  company  has  opinions,  and  they 
are  simply,  to  a  very  great  extent,  the  result  of  his  individual  ex- 
perience and  observation.  Much  like  the  subject  7/hich  we  have 
discussed  for  the  past  two  hours,  we  probably  will  not  have 
reached  any  conclusive  results  after  we  are  through  criticising  or 
commending  Mr.  Chamberlin's  paper. 

As  to  the  general  principle  involved  and  attempted  to  be  ac- 
complished by  the  car  which  Mr.  Chamberlin  has  discussed,  I  fully 
agree  with  him;  in  fact,  in  our  own  system  we  have,  for  five  years 
past,  been  developing  a  car  which  would  meet  the  requirements  of 
that  service  during  every  day  of  the  twelve  months  of  the  year. 

Then  again  comes  in  the  question  of  geography.  What 
would  be  possible  in  the  city  of  Milwaukee,  on  Lake  Michigan, 
where  we  have  a  very  short  summer  season  and  no  very  extreme 
heat,  would  not  be  possible  in  the  Ohio  Valley  cities  like  Cin- 
cinnati, Louisville,  St.  Louis  and  all  the  way  down  the  Mis- 
sissippi, where  a  very  different  condition  exists.    What  I  might 


consider  was  a  car  that  would  suit  us  all  the  year  around  would 
not  fit  in  those  localities.  Therefore,  we  must  consider  the  con- 
ditions surrounding  each  different  individual  company  that  may 
attempt  to  adopt  this  car. 

We  are  gradually  abandoning,  as  fast  as  they  are  worn  out,  all 
our  open  cars.  We  adopted  some  five  or  six  years  ago  a  double- 
truck,  cross-seated  car,  with  the  idea  that  we  could  make  that 
answer  our  service.  When  the  experiment  was  first  made,  it  was 
doubtful  whether  it  would  succeed,  but  after  five  years  of  opera- 
tion, and  after  gradually  changing  the  conditions  of  the  line,  we 
have  now  nearly  our  entire  equipment  of  that  standard,  and  in 
our  climate  it  suits  very  much  better  than  the  double  equipment 
of  partially  closed  or  partially  open  cars  or  either.  The  reason 
for  this  is  that  our  climate  takes  very  sudden  changes,  many  times 
a  drop  of  30  degs  in  thirty  minutes,  so,  then,  an  open  car  would  be 
often  very  uncomfortable.  To  certain  features  of  Mr.  Chamber- 
lin's car  I  am  not  ready  to  subscribe.  The  general  principle  of  the 
car  differs  very  little  from  that  which  has  been  adopted  by  quite  a 
number  of  roads  throughout  the  country,  among  which  our  own 
was  possibly  among  the  first.  I  know  I  appeared  here  four 
or  five  years  ago  to  defend  a  double-truck,  long  closed  car  that  at 
that  time  was  combated  by  a  much  larger  number  of  this  associa- 
tion than  would  oppose  it  to-day. 

In  Mr.  Chamberlin's  car,  while  he  has  a  very  good  (and  possi- 
bly to  the  general  public  a  desirable)  form  of  seat,  there  is  consid- 
erable question  in  my  mind  as  to  its  durability.  I  think  there  is 
too  much  complication  under  the  seat,  and  I  understand  that  is 
one  of  the  particular  features  of  this  car. 

So  far  as  his  facilities  for  converting  into  an  open  car  are  con- 
cerned, I  really  see  no  advantage  in  it  over  that  embodied  in  cars 
which  we  have  had  built  for  five  years  past,  where  the  sash  drops 
under  the  floor  of  the  arm-rail.  We  have  double  doors  in  the  front, 
and  that  gives  the  largest  possible  opening  in  the  front  and  rear; 
therefore  we  have  comparatively  an  open  car. 

One  of  the  disadvantages  in  Mr.  Chamberlin's  car  is  that  in  our 
cars,  in  practically  the  same  space,  we  are  able  to  place  more  scats, 
which  is  a  very  important  element.  It  is,  in  fact,  one  of  the  strong- 
est arguments  against  the  cross-seated  car  that  it  is  not  capable, 
during  the  crowded  hours  of  the  day,  of  carrying  so  many  people. 
We  in  a  body  of  29  ft.,  seat  forty-four  passengers.  This  car  under 
discussion  has  a  body  over  corner-post  of  28  ft.  and  seats  thirty- 
six  passengers,  a  difference  of  eight  passengers  in  the  seating  ca- 
pacity. 

Furthermore,  there  are  many  of  those  things  that  are  very  nice 
in  theory.  The  possibility  of  throwing  these  seats  at  congested 
hours  longitudinally  along  the  sides  of  the  cars  is  one  of  them;  but 
we  all  know  that  in  actual  practice  about  as  many  of  these  seats 
would  be  turned  over  by  the  passengers  as  would  be  permitted  to 
remain  in  that  condition.  There  is  nothing  to  do  but  touch  a  lever, 
and  you  have  confusion  in  a  very  short  time.  This  method  of  seat- 
ing, I  think,  would  prove  troublesome. 

These  criticisms  I  extend  because  I  have  a  great  deal  of  respect 
for  Mr.  Chamberlin's  mechanical  skill  and  the  manner  in  which 
he  runs  the  shops  of  the  Brooklyn  Rapid  Transit  Company ;  and  I 
know  he  appreciates  the  spirit  with  which  I  speak  in  regard  to  this 
car;  but  I  assumed,  Mr.  President,  that  I  had  to  perform  a  duty 
to  you  in  finding  some  fault  with  this  car  in  order  to  provoke  a 
discussion  of  it. 

Upon  our  two  roads  we  have  gradually,  in  fact,  persistently,  at- 
tempted to  keep  as  closely  as  possible  to  the  same  class  of  equip- 
ment upon  the  interurban  roads  as  could  be  reasonably  operated 
on  our  city  line. 

My  friend,  Mr.  McCormack,  referred  in  his  paper  to  a  man- 
ager that  had  written  to  him  that  he  didn't  have  any  traffic  agree- 
ments on  his  road,  and  as  far  as  it  was  possible  for  him  to  prevent 
it,  there  would  be  none;  that  was  myself.  And  I  am  more  thoroughly 
convinced,  after  listening  to  the  arguments  here  to-day,  that  the 
policy  is  good  as  far  as  it  can  be  pursued,  because  this  matter  of 
equipment  is  bound  to  come  up.  There  will  come  the  conflict.  We 
see  it  cropping  out  here  to-day,  as  to  which  road  is  producing  the 
revenue,  which  is  carrying  the  passengers.  There  are  very  few 
cities,  I  take  it,  where  the  conditions  exist  that  have  been  referred 
to  to-day,  where,  by  only  traversing  about  1000  ft.  of  the  city  track, 
the  interurban  road  can  get  to  the  center  of  the  city.  To  my  mind 
it  should  be  impossible  to  reach  the  center  of  a  city  without  coming 
over  at  least  3  or  4  or  5  miles  of  city  streets,  and  the  interurban  car 
must  be  brought  over  those  streets.  Otherwise,  we  have  lost  all 
the  advantages  that  are  claimed  for  electrical  interurban  service. 
Your  traffic  will  soon  be  gravitating  back  to  the  steam  road  if  you 
require  the  passengers  to  transfer  at  the  city  line,  or  even  annoy 
them  by  collecting  another  fare.  In  our  system  we  try  to  collect 
a  fare  to  wherever  the  passenger  is  going,  and  he  is  not  annoyed 
after  he  reaches  our  city  line  ;  he  is  carried  through  ;  there  are  trans- 
fers given  him  to  any  point  in  the  city.    For  that  reason  the  ques- 
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tion  as  to  whether  a  company  is  operating  interurban  lines  will 
have  a  very  important  bearing  upon  the  quality  of  the  equipment 
that  should  be  placed  upon  its  tracks.  In  our  new  specifications 
for  cars  we  try  to  make  them  answer  for  either  service,  and  the 
passengers  do  not  really  know  the  difference  so  far  as  the  equip- 
ment is  concerned.  The  tendency  on  every  road  is  for  local  pas- 
sengers to  wait  for  the  higher  speed  interurban  car.  They  know  it 
makes  better  time  and  fewer  stops,  and  therefore  we  try  as  far  as 
possible  to  eliminate  any  distinctive  difference  between  the  inter- 
urban and  our  city  car. 

I  have  no  doubt  Mr.  Chamberlin  will  be  ready  to  convince  us 
that  this  mechanism  under  the  seats  of  his  new  car  is  not  likely  to 
get  out  of  order.  We  have  heard  that  regarding  electrical  apparatus 
for  the  past  fifteen  years.  I  think  he  will  have  considerable  diffi- 
culty, when  it  comes  to  put  in  his  car  heaters,  with  the  mechanism 
imder  his  seat,  with  the  turning  and  jerking;  I  think  he  is  very 
likely  to  have  short-circuits  and  trouble.  I  think  the  mechanical 
swinging  apparatus  will,  after  a  very  short  time,  begin  to  shackle 
and  give  an  unpleasant  noise,  of  which  we  have  enough  with  the 
))est  devices  we  can  get.  Neither  do  I  like  his  door  to  iine  side. 
We  are  now  considering  extending  our  cars,  which  are  41  ft.  over 
all.  After  five  or  si.x;  years  of  careful  operation  and  observation, 
we  are  now  considering  adding  5  ft.  to  our  city  cars,  in  order  to 
put  the  space  of  two  more  car  seats  in  them  :  but  instead  of  putting 
in  transverse  seats,  I  propose  to  install  longitudinal  seats  at 
the  end;  in  other  words,  put  at  each  end  a  longitudinal  seat  that 
will  seat  two  persons,  thereby  giving  better  ingress  and  egress  to 
and  from  the  car.  We  use  double  doors  in  the  center  of  the  car, 
so  as  to  make  it  during  the  summer  season  as  far  open  as  possible. 
After  five  years'  experience,  we  have  still  200  open  cars  which  we 
are  wearing  out.  We  use  them  for  special  occasions,  but  we  have 
many  of  our  patrons  that  will  wait  until  the  standard  car  comes 
along,  even  in  the  hottest  days  of  summer,  because  of  the  greater 
comfort  there  is  in  riding  in  it. 

Mr.  Sergeant:  I  had  not  expected  to  say  anything  on  this 
question,  though  I  believe,  as  I  think  Mr.  Beggs  stated,  the  type 
of  car  is  purely  a  local  condition.  I  think  the  people  of  one  com- 
munity have  habits  different  from  those  of  another  community, 
and  hence  want  a  different  type  of  car.  A  good  deal  depends 
upon  the  way  those  people  have  been  educated,  what  kind  of 
facilities  they  have  become  accustomed  to.  On  the  question  of 
double  equipment,  I  suppose  that  everybody  for  years  has  been 
tiying  to,  and  hoping,  to  see  some  kind  of  a  car  constructed  that 
would  be  a  sununer  car  and  a  winter  car,  and  some  of  our  build- 
ers have  developed  very  ingenious  devices.  I  think  Mr.  Chambcr- 
lin's  car  is  also  an  ingenious  device,  but  is  it  really  a  substitute? 
Is  it  really  a  bo.x  car,  and  also  an  open  car? 

I  do  not  hesitate  to  say  that  if,  in  hot  weather  in  summer  we 
had  that  sort  of  a  car  on  our  streets,  and  also  were  running  our 
ordinary  open  car  with  cross  benches,  that  Mr.  Chamberlin's  car 
would  get  a  few  old  people  and  old  ladies  that  were  afraid  to  be 
outdoors  in  the  open  air,  but  the  public  would  take  the  other  car, 
the  open  car,  and  at  the  same  time  if  the  thermometer  diopped,  as 
it  might,  they  would  seek  that  car.  We  have  always  been  put  to 
a  large  expense  to  provide  a  double  equipment,  and  we  have  it 
so  duplicated.  We  have  about  70  per  cent  01  oin-  bo.x  cars  always 
ready  for  use,  even  in  the  summer  season,  when  we  are  running 
open  cars.  If  the  weather  changes  and  a  shower  comes  up,  we 
make  it  our  practice,  as  far  as  possible,  to  substitute  the  box  car 
for  the  open  car.  The  reason  we  do  this  is  to  please  the  pas- 
sengers, and  that  means  to  make  them  ride.  I  .-im  quite  sure  that 
if  one  reckons  the  capacity  of  the  open  cars,  the  additional  motors 
and  trucks,  the  enormous  car  house  area  which  is  involved  in  the 
storage  of  those  open  cars,  and  determines,  as  near  as  he  can, 
the  additional  business  that  he  gets  because  of  the  open  cars,  that 
it  would  be  very  difficult  to  show  a  profit  on  the  open  cars.  But 
that  is  not  the  question  with  us.  The  question  with  us  is  that  the 
people  have  been  accustomed  to  the  open  cars,  and  they  demand 
them,  and  while  it  would  undoubtedly  seriously  curtail  our  gross 
earnings.  I  have  no  doubt  if  we  had  not  investigated,  and  the 
profit  had  not  been  computed,  there  would  have  been  a  greater 
readiness  to  take  the  compromise  car  something  after  this  pattern. 

There  was  one  thought  suggested  to  my  mind  upon  seeing  one 
seat  immediately  in  front  of  another;  that  is,  this  might  be  an  of- 
fensive position  under  some  circumstances.  On  the  other  hand, 
there  is  a  sort  of  moral  protection  in  the  longitudinal  seat.  Peo- 
ple can  sit  there  in  very  close  proxnnity  without  being  associ- 
ated in  the  particular  manner  that  they  are  in  a  seat  of  this  kind. 
I  have  lived  in  hopes  that  the  time  might  come  when  one  car, 
available  equally  for  summer  and  winter  use,  would  manifestly 
be  available,  but  I  think,  as  far  as  I  have  seen,  all  compromise 
cars  have  introduced  additional  mechanism  and  additional  parts, 
which  must  necessarily  make  their  maintenance  very  much 
greater.    That  is  one  reason  why  I  think  such  cars  will  never 


come  into  very  general  use.  We  know  very  well  what  the  longi- 
tudinal car  costs  us  to  maintain.  When  we  add  mechanism  to  the 
car,  I  think  we  are  adding  trotible  and  expense. 

Mr.  Wason:  In  Cleveland  we  made  an  attempt,  a  number  of 
years  ago,  to  make  a  combination  car  take  the  place  of  a  sum- 
mer and  winter  car;  but  after  several  years  of  experience  with  the 
attempt  we  found  it  impossible  to  make  one  car  answer  both  pur- 
poses. We  were  very  anxious  to  get  rid  of  the  double  equipment, 
and  built  a  cross-seated  car,  with  a  door  on  one  side.  Since  that 
time  we  have  changed  these  cars,  and  have  taken  the  seats  out 
and  put  them  longitudinally.  It  seems  to  me  almost  impossible, 
at  least  in  certain  localities,  to  make  a  car  that  will  answer  for 
both  summer  and  winter.  It  would  surely  be  a  most  useful  ar- 
rangement if  such  were  possible,  but  I  doubt  whether  the  state  of 
the  art  will  admit  of  that  at  present.  A  combination  of  a  claw 
hammer  and  a  driver  is  about  the  maximum  of  utility.  If  you 
combine  any  other  types  or  devices,  you  are  liable  to  spoil  the 
attempt  made.  I  believe  the  two  cars  will  have  to  be  used  in 
most  of  the  localities;  local  conditions  purely  will  govern  that. 

Mr.  Crosuv:  1  should  like  to  ask  if  we  rightly  understood  Mr. 
Beggs.  I  think  he  said  that  in  Milwaukee  the  people  will  wait 
fcjr  the  standard  car,  which,  I  think,  is  a  compromise,  or  con- 
\  Lrtible  car.  Mr.  Sergeant  has  stated  that  his  experience  in  the 
\>-dbl  was  quite  to  the  contrary,  and  so  is  Mr.  Wason's.  My  own 
experience  would  coincide  with  that  of  the  two  gentlemen  last 
named.  I  think  the  merits  of  this  question  as  to  whether  you  can 
get  as  much  riding  with  a  compromise  car  as  with  the  open  car 
has  much  to  do  with  what  is  to  be  the  determination. 

Mr.  Beggs  :  Possibly  my  statement  would  be  better  understood 
if  qualified  or  explained.  All  of  our  open  cars  are  single-truck  cars., 
All  o'f  our  standard  cars,  as  we  call  them,  are  not  in  a  sense  con- 
vertible cars — but  they  are  the  standard  cars  we  use  the  year  round, 
with  the  sash  dropping  into  the  sill  to  the  arm  rest.  The  sash  are 
within  the  control  of  every  passenger  on  the  car,  with  the  simple 
exception  that  in  winter  we  put  on  a  winter  strip,  so  that  the  sash 
cannot  be  opened  at  that  time.  Double  doors  at  both  ends  give  the 
greatest  amount  of  ventilation,  producing  practically  the  same 
effect  as  in  an  open  car.  It  is  a  fact  in  our  city  that  with  this  type 
of  double-truck  cars,  which  are  much  easier  riding  and  more  com- 
fortable than  our  others,  there  never  has  been  that  objection.  It 
may  be  that  the  community  is  different,  but  this  assembling  of 
passengers  in  twos  has  not  been  thought  an  unnecessary  or  undue 
familiarity.  I  do  not  see  what  difference  there  is,  when  they  are 
brushing  against  each  other  at  the  side,  as  in  the  longitudinal 
seats,  and  in  which  it  is  possible  to  crush  persons  very  much  tighter 
than  in  a  cross-seated  car  where  only  two  people  ever  attempt  to 
get  in  a  seat. 

Of  course,  I  qualify  my  answer  by  saying  that  possibly  that  would 
ni)t  be  the  case  in  Cincinnati,  St.  Louis  or  New  Orleans;  but  where 
the  temperature  keeps  down  to  a  reasonable  degree,  as  in  Milwau- 
kee, tliat  is  the  fact.  After  the  closest  observation  of  five  years, 
the  statement  is  made  positively,  and  we  shall  not  be  sorry  when  our 
open-car  equipment  is  gone.  The  only  advantage,  so  far  as  we 
are  concerned,  in  the  open  car  Js  to  take  care  of  a  baseball  game, 
for  instance ;  you  can  carry  about  twice  as  many  passengers  in 
them  as  in  the  standard  car,  and  we  largely  use  those  cars  for  that 
particular  purpose. 

Mr.  Davison,  of  Pittsburgh :  One  of  the  roads  which  I  repre- 
sent has  an  equipment  of  125  open  cars  and  about  70  closed  cars. 
The  closed-car  equipment  is  taken  off  the  line  entirely  during  the 
summer  months.  I  was  somewhat  interested  in  what  effect  the 
open  cars  had  on  traffic,  and  early  in  the  season  this  summer,  be- 
fore the  weather  was  very  warm,  I  selected  one  of  our  roads.  It 
was  a  Sunday,  when  travel  was  expected  to  be  quite  good,  and  I 
put  on  the  box  and  the  open  cars  so  that  every  other  car  was  an 
open  car.  The  result  of  the  day's  business  was  that,  notwithstand- 
ing the  fact  that  the  seating  capacity  of  the  open  cars  was  just  50 
per  cent  of  the  closed  car  seating  capacity,  the  business  done  by 
the  open  cars  was  somewhat  more  than  twice  that  of  the  closed  cars. 
I  am  satisfied  that  if  I  had  continued  that  experiment  for  one 
month  I  would  have  had  very  little  traffic  in  the  box  cars  and  the 
summer  cars  would  have  gone  on  loaded  to  the  guards,  as  they  say. 

Mr.  Fuller:    What  kind  of  cars  were  those? 

Mr.  Davison:  Well,  these  cars  were  single-truck  cars,  and  the 
seats  in  the  closed  cars  longitudinal  seats.  The  summer  cars 
have  the  cross  seats  the  full  width  of  the  body.  I  have  ridden  in 
box  cars  such  as  Mr.  Beggs  describes,  with  the  ends  largely  open 
on  account  of  the  large  doors  and  the  low  windows,  and  I  always 
thought  that  I  perceived  a  difference  in  the  draft.  It  may  be 
imaginary  on  my  part,  but  the  draft  through  the  front  door,  I 
thought,  was  more  uncomfortable  than  that  of  the  open  car  with  a 
free  draft;  that  is,  open  on  all  sides.  It  may  be  imaginary,  but  I 
think  there  is  something  in  it ;  and  on  hot  summer  nights  the  car 
that  is  open  on  all  sides  is  certainly  very  much  more  agreeable. 
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Mr.  Wason  :  I  think  that  if  before  Mr.  Beggs  concludes  with 
the  open  car  he  should  try  some  long  fourteen-bench  open  cars; 
he  would  probably  find  it  to  his  advantage.  I  do  not  believe  there 
is  a  very  large  difference  between  the  changes  of  temperature  in 
Milwaukee  and  Cleveland.  The  changes  in  Cleveland  are  as  rapid 
as  those  mentioned,  namely  30  degrees  in  30  minutes ;  still  we  have 
our  long-bench  open  rars. 

Me.  Beggs  :  I  shall  not  attempt  to  combat  the  arguments  that 
have  been  offered.  In  a  single-truck,  longitudinal-seat  car  I  am 
surprised  that  people  ride  at  all.  It  is  a  very  different  proposition 
from  what  I  call  our  standard  car,  with  nothing  whatever  to  in- 
terpose to  the  atmosphere  except  the  posts,  other  than  getting 
the  air  around  the  feet,  which  does  occur  in  an  open  car.  We 
have  just  as  much  air  space  in  our  standard  car  as  in  any  open 
car  that  is  built;  that  is  all  the  difference.  We  do  not  get  the 
draft  referred  to  as  coming  through  the  doors,  because  the  car 
is  open  all  around.  I  think  we  can  sacrifice  something  in  gross 
receipts.  I  do  not  care  about  the  gross  receipts;  it  is  the  net 
receipts  that.  I  am  after.  I  want  money  with  which  to  pay  fixed 
charges  and  dividends.  We  can  afford  to  sacrifice  something 
in  gross  receipts  to  avoid  the  multiplicity  of  equipment  and  the 
trouble  and  expense  which  it  means  to  invest  in  and  take  care  of 
it.  I  seriously  question  whether  a  car  can  be  built  that  will  suit 
in  all  localities.  It  depends,  to  a  very  great  extent,  upon  the 
views  ot  the  population  you  are  dealing  with.  What  would  be 
considered  excellent  service  in  one  community  would  possibly 
not  be  tolerated  in  another. 

Mk.  Chamkeklin  :  During  the  eight  months  which  the  car  de- 
scribed by  me  has  been  in  operation,  and  the  six  months  in  which 
the  seats  used  have  been  in  service,  nothing  has  been  spent  for 
repairs.  No  seat  has  been  changed  from  a  longitudinal  to  a  cross 
position,  or  vice  versa,  by  a  passenger.  We  also  have  cars  with 
low  drop  sashes,  but  the  sash  opening  not  only  furnishes  a  re- 
ceptacle for  newspapers  but  for  tobacco  quids  and  cigar  butts 
which  we  find  when  we  overhaul  the  cars. 

The  President:  We  will  now  take  up  a  paper  by  M.  S.  Hopkins, 
of  Columbus,  entitled  "Alternating  and  Direct-Current  Trans- 
mission on  City  Lines."  (This  paper  is  published  elsewhere  m 
this  issue.) 

Mr.  Hopkins:  In  preparing  this  paper,  I  have  had  principally 
in  mind  the  conditions  which  have  been  confronting  me 
at  Columbus,  Ohio,  namely  as  to  whether  we  should  put  up  ad- 
ditional copper  to  supply  the  needed  current  for  outlying  districts 
or  install  an  alternating-current  system  with  the  sub-stations  lo- 
cated out  near  the  extreme  portions  of  the  city.  The  one  question 
with  me  has  been  the  advisability  of  having  the  two  kinds  of  cur- 
rent in  the  power  house;  that  is,  having  one  unit  of  direct,  the 
next  unit  ot  alternating;  and  as  to  whether  the  maximum  ca- 
pacity of  a  station  could  be  made  available  at  all  times  with  an 
arrangement  of  that  kind. 

In  order  to  get  at  just  what  our  losses  were  in  the  feeder  sys- 
tem, I  used  some  wattmeters,  and  found  that  on  the  liast  Long 
btreet  section  the  loss  in  transmission  amounted  to  23  per  cent, 
covering  a  period  of  two  weeks  averaging  eighteen  hours  per 
day.  Un  East  Oak  Street  it  amounted  to  31.2  per  cent;  on  the 
East  Main  Street  section,  27.4  per  cent;  on  the  South  High  Street 
section,  27.8  per  cent,  and  on  iNorth  High  Street  section  (.the  lower 
side),  25  per  cent.  During  the  period  of  extremely  heavy  travel 
these  losses  ran  as  high  as  50  per  cent  or  over,  and  our  transpor- 
tation department  has  been  severely  hampered  for  some  time 
owing  to  lack  of  sufficient  voltage  to  maintain  schedules  during 
heavy  loads. 

In  our  particular  case  of  rotary  sub-stations  for  supplying  the 
outlying  districts,  we  required  153,000  lbs.  of  copper,  which 
would  have  a  market  value  of  about  $27,000.  The  high  poten- 
tial copper  to  take  the  place  of  this  low-potential  copper  would 
amount  to  approximately  $10,000,  which  would  leave  about  $17,000 
to  be  credited  to  the  sub-station,  because  the  plan  which  I  have 
attempted  to  outline  should  keep  the  loss  well  within  15  per  cent 
between  the  main  station  and  sub-station  bus-bars,  even  during 
periods  of  heavy  travel.  This  would  result  in  a  saving  of  $3,804 
in  the  yearly  transmission  of  average  load  from  station  to  sub- 
station bus-bar.  In  this  case,  owing  to  the  location  of  sub-sta- 
tions and  interconnection  of  direct-current  feeders,  the  loss  will 
not  exceed  the  loss  now  existing  from  the  points  where  direct- 
current  feeders  now  tap  and  where  the  wattmeter  readings  were 
taken  to  the  car;  hence  we  have  $3,804  as  the  net  saving  in  the 
cost  of  power  due  to  high-tension  transmission,  being  equivalent 
to  12.8  per  cent  on  the  cost  of  the  n^t  saving  in  cost  of  power  due 
to  high-tension  transmission,  being  equivalent  to  about  12  per 
cent  on  the  cost  of  the  investment  in  the  sub-station;  which  would 
seem  profitable,  not  considering  the  great  advantage  in  having 
good  voltage  at  the  end  of  the  lines,  enabling  them  to  maintain 
schdule  speed  of  cars  at  all  times. 

Mr.  Crosby:  It  has  been  impossible  during  the  few  minutes 
ihe  pamphlet  has  been  in  my  hands  to  note  whether  the  distances 


involved  are  stated  in  this  paper  or  not.  In  order  that  any 
general  rule  might  be  worked  out,  this  should  be  detailed;  I  think 
the  elements  involved  would  necessarily  have  to  be  known.  In 
other  words,  where  a  city  is  a  very  compact  one,  alternating  cur- 
rent is  rarely  needed.  In  a  city  of  the  general  size  of  Utica  the 
use  of  alternating  current  for  railway  service  did  not  at  all  seem 
desirable  until  the  question  came  up  of  suburban  roads.  These 
roads  were,  in  one  case,  16  miles;  in  another  case,  12  miles,  and 
in  another  case,  11  miles  from  the  center  of  the  city.  It  was  then 
thought  better  that  the  alternating  current  should  be  used  for 
transmission  on  those  outside  lines;  in  the  meantime  keeping  all 
the  inside  business  within  the  direct  service. 

Mr.  Hopkins:  We  have  two  steam  power  plants  which  we 
operate  most  of  the  time.  Our  idea  was  to  locate  one  rotary  a 
distance  of  2  miles,  to  take  the  place  of  one  of  these  steam 
stations. 

The  President  then  appointed  the  following  named  gentlemen 
as  the  committee  on  nominations  to  propose  the  names  of  officers 
for  the  ensuing  year,  and  also  to  recommend  the  place  for  hold- 
ing the  next  meeting: 

Charles  S.  Sergeant,  of  Boston,  chairmen. 

Albion  E.  Lang,  of  Toledo. 

Frank  L.  Fuller,  of  Wilkesbarre,  Pa. 

H.  N.  Sloan,  of  Chicago. 

W.  W.  Wheatly,  of  New  York. 
The  convention  then  adjourned  until  Friday  morning. 

— ■  ♦♦^  

Entertainments  for  the  Ladies 


The  ladies'  entertainment  committee  provided,  on  Wednesday, 
■i.  very  attractive  entertainment  for  the  ladies  in  attendance  at 
the  convention,  and  one  in  which  some  fifty  or  sixty  ladies  par- 
ticipated. This  was  a  reception  at  the  Murray  Hill  Hotel,  com- 
mencing at  about  half  past  eleven  Wednesday  morning.  A  musical 
programme,  consisting  of  twelve  numbers,  was  rendered  by  the 
Kaltenborn  string  quartette,  after  which  a  luncheon  was  served 
the  visitors  in  the  main  dining-room  at  the  Murray  Hill  Hotel. 

On  Friday,  through  the  kindness  of  Henry  Sanderson,  presi- 
dent of  the  New  York  Vehicle  Company,  an  automobile  trip  will 
be  provided  for  the  ladies.  The  automobiles  will  start  from  Mad- 
ison Square  Garden  at  11:30,  will  proceed  up  Fifth  Avenue  to 
Central  Park,  thence  up  the  eastern  driveway  of  Central  Park  to 
iioth  Street.  They  will  then  cross  to  Riverside  Drive  and  go 
to  the  new  aqueduct  bridge,  returning  to  Claremont  for  lunch. 
The  party  will  then  go  down  Riverside  Drive  to  104th  Street  and 
thence  to  Central  Park,  taking  the  western  driveway  of  the  park 
to  Madison  Square  Garden.  Gentlemen  who  are  accompanied 
by  ladies  to  the  convention  are  also  cordially  invited  to  attend 
this  ride. 

Ladies  are  also  expected  to  attend  the  annual  banquet  at 
Sherry's,  Friday  night.  According  to  the  plans  decided  upon,  the 
ladies  and  gentlemen  will  dine  in  separate  rooms,  but  after  the 
dinner  the  ladies  will  adjourn  to  the  galleries  surrounding  the 
men's  dining-hall  and  will  listen  to  the  speeches. 

 *^  

In  the  present  issue  but  a  few  views  of  the  exhibits  in  Madison 
S;;uare  Garden  can  be  presented.  It  was,  of  course,  impossible 
to  obtain  photographs  of  many  of  the  booths  in  time  for  reproduc- 
tion so  early,  but  a  small  number  of  exhibitors  succeeded  in  get- 
ting their  displays  sufficiently  completely  arranged  to  give  r  good 
idea  of  what  they  were  to  be.  Of  these  our  photographer  was 
happily  able  to  get  snap  shots  in  season  to  have  the  engravings 
used  this  week  made  before  going  to  press. .  This  year's  collection 
of  exhibits  is  far  in  advance,  both  in  magnitude  and  quality  of 
that  found  at  any  previous  convention  of  the  American  Street 
Railway  Association,  and  constitutes  the  heaviest  exhibition  ever 
held  in  Madison  Square  Garden.  The  expedition  with  which  the 
massive  pieces  of  apparatus  were  received,  distributed  and  erected 
reflects  great  credit  on  Marcus  Nathan  and  his  able  corps  of  as- 
sistants. To  satisfactorily  engineer  an  undertaking  of  this  kind 
requires  not  only  infinite  patience  and  foresight,  but  peculiar  ex- 
ecutive ability,  and  the  striking  manner  in  which  he  brought  about, 
in  so  short  time,  one  of  the  greatest  exhibits  ever  held  in  New 
York  City,  amply  proves  his  great  talent  in  this  direction.  Mr. 
Nathan's  work  in  directing  the  exhibits  was  greatly  facilitated  by 
the  manner  in  which  the  Joyce  Trucking  Company  performed  its 
share  of  the  burden  in  moving  the  heavy  machinery  and  cars  to 
Madison  Square,  and  placing  it  in  position.  Mr.  Joyce  gave  his 
entire  personal  attention  to  the  work  before  and  during  the  con- 
vention, and  was  always  on  hand,  night  and  day,  with  one  of  his 
numerous  gangs  of  men  to  assist  the  exhibitors. 
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The  Convention  of  the    Stteet  Railway  Accountants' 
Association 

The  first  session  of  the  fifth  regular  annual  meeting  of  the  Street 
Railway  Accountants'  Association  of  America  was  called  to  order 
at  II  o'clock  Wednesday,  Oct.  9,  by  President  W.  F.  Ham. 

In  the  absence  of  Secretary  Brockway,  the  president  appointed 
C.  M.  Heminway,  of  the  Connecticut  Lighting  &  Power  Com- 
pany, secretary  pro  tem. 

On  motion  of  Elmer  M.  White,  Hartford,  Conn.,  the  minutes  of 
the  last  convention,  as  published,  were  approved. 

The  president  then  introduced  Hon.  Bird  S.  Coler,  Controller 
of  the  city  of  New  York,  who  delivered  a  brief  address  of  wel- 
come. Mr.  Coler  expressed  his  pleasure  on  seeing  so  many  rep- 
resentative accountants  in  attendance.  He  referred  to  various 
attractions  of  the  metropolis,  and  cautioned  the  delegates  against 
the  danger  of  being  run  over  by  horse  cars  in  certain  parts  of  the 
city.  He  stated  that  these  horse  cars  were  run  not  because  New 
York  is  behind  the  times  in  any  respect,  but  because  horse  cars 
seemed  to  be  necessary  to  demonstrate,  by  contrast,  the  phe- 
nomenal advancements  that  have  been  made  in  transportation  by 
electricity.  Mr.  Coler  assured  the  delegates  that  they  had  the 
freedom  of  the  city,  and  trusted  that  none  of  them  would  require 
the  police  protection  for  which  the  metropolis  is  noted. 

At  the  close  of  Mr.  Coler's  address.  President  Ham  presented 
his  annual  address. 

PRESIDENT'S  ADDRESS 

We  are  now  assembled  in  our  fifth  annual  convention.  As  presi- 
dent, I  welcome  you  all  to  this  greatest  city  of  New  York,  soon  to 
be  the  metropolis  of  the  world,  and  hope  we  may  make  this  meet- 
ing worthy  of  the  city  in  which  it  is  held,  the  biggest  and  the  best 
we  have  ever  had. 

As  provided  in  our  by-laws,  our  meeting  is  at  the  same  time 
and  place  as  that  of  the  American  Street  Railway  Association. 
We  are  again  indebted  to  them  for  their  kindly  courtesy  and 
hearty  co-operation,  and  I  now  desire  to  express  to  them  officially 
our  sincere  thanks  and  appreciation.  We  feel  that  these  meetings 
have  been  a  means  of  bringing  us  closer  together,  and  promoting 
a  greater  degree  of  harmony  between  the  operating  and  account- 
ing departments,  thereby  increasing  the  efficiency  of  both. 

Since  we  last  met  in  Kansas  City,  our  position  has  been 
strengthened  in  many  ways.  We  are  now  on  a  solid  and  perma- 
nent basis.  If  it  were  at  any  time  necessary  to  seek  for  excuses 
for  the  existence  of  such  an  organization,  that  time  has  passed. 
Oui  association  has  justified  itself  by  what  it  has  done  and  is  do- 
mg. 

When  we  look  back  to  our  first  meeting  in  Cleveland,  less  than 
five  years  ago,  and  contemplate  the  growth  of  our  association  since 
that  time  in  membership,  standing  and  influence,  we  may  well  be 
proud  of  what  it  has  done  and  confident  that  its  future  will  be  as 
bright  as  its  past. 

We  started  out  with  well  defined  purposes,  and  to  a  considerable 
extent  these  purposes  have  been  fulfilled.  One  of  our  first  objects 
was  standardization.  At  our  first  meeting  a  committee  was  ap- 
pointed to  prepare  a  standard  classification  of  operating  expenses 
and  construction  accounts,  and  what  was  more  difficult,  to  secure 
its  adoption.  This  committee  consisted  of  Mr.  Duffy,  then  of  St. 
Louis,  chairman;  Mr.  Calderwood,  of  Minneapolis,  and  myself, 
then  of  Brooklyn.  I  have  always  considered  it  a  privilege  to  serve 
on  that  committee.  We  came  from  widely  separated  sections  of 
the  country,  and  I  remember  when  we  first  met  our  views  were 
so  radically  different  on  many  points  that  it  seemed  impossible 
to  secure  uniformity  on  the  part  of  our  committee  of  three,  much 
less  the  association  as  a  whole. 

This  committtee  reported  at  Niagara  Falls  in  1897,  at  which 
time  it  was  enlarged  by  the  addition  of  Messrs.  Wilson,  of  Boston, 
and  Davies,  of  Cleveland,  and  made  a  permanent  committee  of  the 
association.  It  again  reported  at  Boston  in  1898,  and  the  classifi- 
cations then  submitted  weie  adopted  by  the  association,  and  since 
that  time  have  been  very  generally  used  throughout  the  country. 

To  secure  the  adoption  of  its  classification,  the  committtee 
recognized  the  desirability  of  securing  the  approval  of  the  Rail- 
road Commissioners  in  those  States  that  require  the  filing  of  re- 
ports with  them;  and  worked  actively  to  bring  this  about.  As  a 
result,  our  classification  was  approved  more  than  a  year  ago  by 
the  National  Association  of  Railroad  Commissioners,  and  has 
since  been  prescribed  for  use  in  several  States. 

In  this  connection  permit  me  to  speak  of  the  highly  satisfactory 
relations  existing  between  this  association  and  the  National  As- 
sociation of  Railroad  Commissioners.  A  year  ago  we  were  in- 
vited to  attend  their  convention  in  Milwaukee.  Again,  this  year, 
we  received  an  invitation  to  be  represented  at  their  convention  at 
San  Francisco,  on  June  4.    I  appointed  as  delegates  to  this  con- 


vention Messrs.  C.  N.  Dufify,  F.  E.  Smith  and  H.  C.  Mackay,  all 
of  whom  attended,  and  can  testify  to  the  courtesies  everywhere 
extended  them.  At  this  convention  two  things  of  great  im- 
portance to  our  association  were  accomplished.  The  National 
Association  of  Railroad  Commissioners  adopted  by-laws  pre- 
scribing that  our  association  should  be  represented  at  their  con- 
ventions by  three  delegates,  who  should  be  entitled  to  the  privi- 
leges of  the  floor  on  all  questions  in  which  we  are  directly  inter- 
ested. I  esteem  it  a  high  honor  for  so  young  an  association  to 
gain  this  permanent  recognition,  placing  us,  as  it  does,  on  an 
equality  with  the  Association  of  American  Railway  Accounting 
Officers,  a  similar  association  of  steam  railroad  accountants.  The 
question  of  preparing  and  adopting  a  standard  form  of  report  was 
also  considered,  and  referred  to  a  committee  to  co-operate  with  a 
similar  committee  of  this  association.  While  the  appointment  of 
this  committee  will  be  left  to  my  successor,  permit  me  to  express 
the  hope  that  they  will  at  the  proper  time  devote  to  the  subject  the 
attention  it  deserves,  and  work  earnestly  to  secure  the  adoption  of 
a  complete,  yet  simple,  form  of  report  that  will  convey  all  need- 
ful information,  without  burdening  the  railroad  companies  with 
the  preparation  of  useless  statements  and  statistics. 

From  what  I  have  said,  gentlemen,  you  can  judge  of  the  prog- 
ress that  has  been  made  toward  standardization  since  our  asso- 
ciation was  formed.  Up  to  that  time,  with  the  exception  of  two 
or  three  States,  where  the  Railroad  Commissioners  prescribed  the 
form  of  report,  there  was  absolutely  no  such  thing  as  uniformity. 
Ours  was  the  first  successful  effort  in  that  direction.  To-day  it 
is  safe  to  predict  that  in  a  short  time  the  classification  of  this 
association,  modified  as  we  see  fit  to  modify  them,  will  be  the 
standard  throughout  the  country. 

We  have  also  made  an  effort  to  determine  the  most  valuable 
unit  of  comparison.  Two  years  ago  Mr.  Mackay,  of  Milwaukee, 
presented  his  views  forcibly  and  convincingly  on  the  advantages  of 
the  car-hour  over  the  car-mile.  The  association  was  impressed 
with  the  importance  of  the  subject,  and  referred  it  to  a  commit- 
tee, consisting  of  Mr.  Mackay,  Mr.  Smith,  of  Chicago,  and  Mr. 
Ford,  of  New  Orleans,  for  further  investigation.  Acting  upon 
their  report,  submitted  last  year,  the  association  recommend  "the 
adoption  of  the  car-hour  as  a  standard  unit  of  comparison,  with 
the  understanding  that  it  is  to  be  put  to  a  practical  test  by  each 
company  represented  in  the  membership  of  this  association,  either 
in  connection  with  the  car-mile  or  not,  as  they  may  see  fit,  and 
that  the  committee  report  back  at  the  1901  convention."  Their 
report,  now  to  be  submitted,  should  be  the  subject  of  earnest  con- 
sideration and  discussion.  Aided,  as  we  now  are,  by  the  practical 
experience  of  the  past  year,  we  are  in  a  better  position  to  de- 
termine the  relative  value  of  the  two  units.  Let  me  observe,  in 
passing,  that  preference  for  the  car-mile  unit  is  deeply  rooted  in 
the  minds  of  operating  men  accustomed  to  it  alone,  and  we  can 
only  change  their  opinion  by  positive  proof  that  the  newer  unit 
is  more  valuable. 

Another  of  our  objects  was  to  bring  about  uniform  accounting 
methods.  Here  we  are  met  with  the  objection  that  local  condi- 
tions prevent  uniformity,  an  objection  that  gains  force  for  the 
reason  that  the  "local  conditions"  are  often  beyond  the  power 
of  the  accounting  officer  to  alter. 

It  is  our  purpose,  nevertheless,  to  consider  to  what  extent 
uniformity  can  be  brought  about,  with  which  end  in  view  a  com- 
mittee was  appointed  to  report  at  this  convention  on  a  standard 
system  of  storeroom  accounting.  As  finally  constituted,  this  com- 
mittee consisted  of  Mr.  Smith,  of  Chicago;  Mr.  Tingley,  of  Phila- 
delphia, and  Mr.  Henry,  of  St.  Louis.  They  have  gone  into  the 
subject  most  thoroughly,  devoting  to  it  much  time  and  thought, 
and  will,  I  am  sure,  present  a  most  valuable  report.  The  asso- 
ciation is  indebted  to  them  for  their  labors,  and  I  personally  wish 
to  express  my  thanks  and  appreciation.  Other  subjects  will  be 
taken  up  as  fast  as  practicable,  with  a  view  to  securing  uniformity 
wherever  possible  and  desirable. 

Our  department  of  blanks  and  forms,  under  the  painstaking  man- 
agement of  our  able  secretary,  has  been  of  great  value  and  as- 
sistance to  those  members  who  have  availed  themselves  of  it,  and 
is  the  means  of  bringing  about  greater  uniformity  in  the  use  of 
blanks  and  forms,  and  consequently  in  accounting  methods. 

Another  of  our  objects  was  to  meet  for  the  interchange  of  ideas 
and  the  improvement  of  the  work  of  the  accounting  department. 
Have  we  not  been  successful  in  this?  At  our  conventions  we 
have  discussed  all  kinds  of  questions  relating  to  our  work,  each 
one  presenting  his  views  freely  for  the  benefit  of  all.  In  addition 
to  our  formal  meetings  we  have  gathered  socially  and  gone  over 
with  one  another  many  a  vexed  point.  I  cannot  conceive  how 
anyone  who  has  attended  these  conventions,  participated  in  the 
meetings  and  mingled  with  the  other  members,  could  fail  to  be 
benefited  by  it,  with  the  possible  exception  of  the  man  who  has 
a  perfect  system  and  "knows  it  all."   We  are  all  broadened  by 
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our  contact  with  one  another,  and  go  back  to  our  desks  better 
fitted  for  our  work  and  more  valuable  to  the  companies  we  rep- 
resent. 

There  was  a  time,  not  so  long  ago,  that  the  accounting  officer 
was  considered  a  mere  bookkeeper.  I  even  recall  an  instance 
where  a  man  of  my  acquaintance  was  classed  as  a  fine  accountant 
because  of  his  beautiful  penmanship.  To-day,  however,  the  posi- 
tion of  accounting  officer  of  a  large  corporation  is  justly  recog- 
nized as  vitally  important.  He  and  his  department  are  necessities, 
despite  the  fact  that  they  are  non-producers.  As  consolidation 
has  followed  consolidation,  as  capital  has  become  more  and 
more  centralized  in  immense  corporations,  his  duties  have 
become  more  necessary,  more  responsible,  more  arduous,  more 
valuable. 

He  has  many  functions  to  perform.    Defining  them  briefly: 

First. — He  must  watch  the  incoming  revenue  and  see  that  every 
penny  is  accounted  for;  he  must  watch  the  disbursements  and 
know  how  every  dollar  is  spent.  Applying  this  to  street  railways, 
whose  business  is  to  carry  passengers  for  revenue,  he  has  to  see 
that  every  fare  collected  is  accounted  for,  a  task  of  no  mean  pro- 
portions when  we  consider  the  immense  number  of  passengers 
carried  and  the  large  number  of  employees  handling  the  com- 
pany's money.  This  branch  of  the  business  has  been  so  systema- 
tized that  it  runs  almost  automatically,  and  yet  requires  attention 
to  see  that  the  machine  does  not  get  out  of  order.  In  the  handling 
of  tickets,  especially,  grave  dangers  exist,  and  the  accounting 
officer  must  be  ever  alert,  ever  watchful.  He  has  to  surround  all 
disbursements  with  every  possible  check  to  insure  accuracy  and 
prevent  dishonesty.  He  cannot  perform  his  duties  in  a  perfunc- 
tory manner,  but  must  know  for  himself  what  is  going  on.  He 
cannot  do  everything  himself,  but  should  so  arrange  it  that  every- 
thing essential  comes  under  his  eye. 

Second. — He  must  keep  his  accounts  and  records  so  as  to  re- 
flect the  true  financial  condition  of  the  property;  and 

Third. — He  must  separate,  consolidate,  analyze,  dissect,  all  that 
comes  in  and  goes  out  in  such  a  way  as  to  present  to  the  man- 
agement intelligible,  reliable  and  valuable  information.  He 
should  not  only  present  facts,  but  explain  causes.  He  should  be 
a  student,  an  analyst,  a  critic.  He  should  have  an  intimate 
knowledge  of  all  the  workings  of  the  property  that  he  may  draw 
correct  conclusions.  He  should  be  able  to  take  a  broad  view  of 
things;  must  not  be  too  technical  and  yet  must  have  a  great  ca- 
pacity for  detail.  In  his  relations  with  other  departments,  he  must 
be  something  of  a  diplomat.  He  must  do  his  work  intelligently, 
efficiently,  simply,  economically,  and,  above  all,  promptly.  In 
my  own  experience,  I  have  found  that  promptness  is  absolutely 
essential,  and  that  facts  once  stale  from  age  lose  their  value  and 
interest,  however  presented. 

Returning  now  to  a  consideration  of  his  second  function,  to  so 
keep  his  accounts  and  records  as  to  reflect  the  true  financial  con- 
dition of  the  property.  Are  we  doing  this?  When  we  present 
a  statement  of  assets  and  liabilities,  does  it  convey  the  informa- 
tion for  which  such  a  statement  is  primarily  intended?  If  the 
accounts  have  been  correctly  kept,  such  a  statement  of  an  indi- 
vidual shows  what  he  is  worth  or  owes;  of  a  corporation,  to  what 
extent  the  capital  is  enhanced  or  impaired.  Can  this  information 
ordinarily  be  obtained  from  the  balance  sheet  of  a  street  railway 
or  other  corporation?  The  item  of  plant  or  cost  of  road  and 
equipment  may  mean  almost  anything.  It  may  mean  actual  cost 
price  in  dollars  and  cents  of  real  and  personal  property;  it  may 
mean  the  cost  of  the  same  in  depreciated  bonds  and  watered  stock; 
it  may  mean  the  value  of  the  physical  property  based  upon  cost  of 
replacement;  or  it  may  mean  the  same  increased  by  the  value  of 
the  franchise.  Charges  for  depreciation  may  or  may  not  have 
been  made;  cost  of  improvements  and  betterments  or  operating 
expenses  even,  may  or  may  not  be  included  in  cost  of  construction. 
To  meet  the  varying  requirements  of  the  law-maker  and  tax-gath- 
erer on  the  one  hand  and  the  possible  investor  in  securities  on  the 
other,  charges  to  construction  or  to  additions  and  betterments 
have  been  made,  not  with  a  view  to  propriety,  but  to  expediency, 
to  such  an  extent  that  for  the  purpose  of  determining  the  value 
of  the  property  the  item  of  plant  in  the  balance  sheet  is,  in  most 
cases,  incorrect  and  meaningless.  That  being  so,  some  other 
item  or  items  must  be  incorrect  to  balance,  and  for  its  primary 
purpose  the  whole  statement  is  false. 

Theoretically,  there  is,  in  my  mind,  no  question  as  to  what 
plant  account  should  represent,  namely,  value  based  upon  cost 
of  replacement  of  physical  property  with  due  allowance  for  the 
good  will  or  right  to  do  business  represented  by  the  charter  or 
franchise.  Value,  not  cost.  Is  this  practicable  or  even  possible? 
So  far  as  the  physical  property  is  concerned,  there  is  no  reason 
why  its  real  value  cannot  be  determined.  To  do  this  may  require 
extensive  calculations  in  which  there  is  a  possibility  of  a  consid- 
erable percentage  of  error;  but  there  is  no  doubt  that  a  fairly 
correct  result  can  be  obtained.    In  fact,  we  know  of  a  recent  in- 


stance of  a  street  railway .  company  having  so  kept  its  accounts 
that  the  plant  account  shown  on  its  books  very  nearly  balanced 
a  compulsory  and  presumably  impartial  inventory  of  the  physical 
property  based  upon  actual  cost  of  replacement. 

As  to  the  value  of  the  franchise,  recent  efforts  to  determine  this 
have  been  made  in  certain  States  for  the  purposes  of  taxation,  in 
the  calculations  concerning  which  I  consider  the  primary  elements 
are  net  earning  capacity  and  duration  of  franchise. 

I  am  not  prepared  to  say  whether  it  is  practicable  or  not  to 
show  on  the  books  the  value  of  the  property  on  the  lines  indi- 
cated: but  to  determine  that  value  is  essential  from  the  standpoint 
of  the  investor,  and  the  time  is  at  hand  when  street  railways  will 
be  run  in  the  interest  of  the  investor  rather  than  of  buyer  and 
seller. 

In  the  past  it  has  been  a  highly  speculative  business.  The  in- 
troduction and  rapid  development  of  electricity  has  added  enor- 
mously to  the  net  earning  capacity  of  established  lines,  and  has 
made  possible  the  construction  and  operation  of  roads  otherwise 
not  dreamed  of.  The  tendency  toward  consolidation  and  cen- 
tralization has  also  been  a  powerful  factor  in  the  readjustment  of 
values. 

Plant  account  has  had  to  bear  many  burdens.  Horses  have 
been  replaced  first  by  the  cable  and  later  by  the  electric  motor; 
tracks  have  been  reconstructed,  often  more  than  once,  to  meet 
the  new  requirements;  power  stations  have  been  dismantled  to 
utilize  more  modern  and  economical  appliances;  cars  have  been 
replaced  by  others  of  newer  and  more  attractive  design.  And, 
generally  speaking,  all  of  this  has  been  charged  to  plant,  so  that, 
measured  by  value  of  physical  property  alone,  plant  account  has 
been  largely  overburdened. 

Here  we  come  to  the  important  point,  namely,  considering  the 
value  of  the  physical  property  alone;  what  has  been  improperly 
charged  to  plant  should  properly  have  been  charged  against  in- 
come, and  deducted  in  one  way  or  another  from  the  apparent 
profits.  Had  this  been  done,  I  question  if  one  road  out  of  ten 
would  have  had  any  profits;  certainly  the  business  would  not  have 
been  the  highly  profitable  one  it  is  supposed  to  be.  Under  the  condi- 
tions which  have  existed,  it  has  been  well  nigh  impossible  to  de- 
termine the  true  operating  cost,  and  I  am  fearful  we  do  not  yet 
know  it,  or  at  least  do  not  yet  show  it  on  our  books. 

These  improper  charges  to  plant  offset  by  increased  capitaliza- 
tion have  only  been  possible  because  of  the  rapid  increase  in 
earning  capacity,  and  thereby  in  the  value  of  the  franchise.  Were 
it  not  for  this,  plant  account  would  have  been  greatly  over- 
burdened. As  it  is,  the  depreciation  in  value  of  physical  property 
has  been  counterbalanced  by  appreciation  in  the  value  of  the  fran- 
chise, and  the  final  result  expressed  on  our  books,  though  reached 
by  faulty  steps,  may  be  approximately  correct.  This,  however, 
cannoi  continue  indefinitely.  After  the  marvelous  expansion  of 
ti.e  last  decade,  we  have  now  reached  a  resting  place. 

Electricity  has  developed  to  a  point  where  such  rapid  leaps  and 
bounds  as  it  has  made  in  the  past  are  not  at  all  likely  in  the  fu- 
ture, nor  is  it  likely  that  any  other  force  more  economical  than 
electricity  will  be  discovered  to  again  revolutionize  the  business. 
Progress  in  the  future  is  likely  to  be  normal.  We  cannot  continue 
to  look  for  the  same  enormous  increases  in  earnings,  but  will  have 
to  be  content  with  the  increase  that  comes  from  increased  popula- 
tion and  more  efficient  management. 

Under  such  conditions,  electric  railroading  will  have  to  be  con- 
ducted on  the  same  principles  as  any  other  established  business, 
and  the  accounts  must  be  kept  intelligently,  honestly,  and  con- 
servatively. The  investor  will  require  information  as  to  the  ac- 
tual expense  of  conducting  the  business,  and  as  to  the  real  value 
of  the  property. 

Individually,  if  not  as  an  association,  these  are  matters  which 
should  command  our  attention.  Let  us  study  the  situation  care- 
fully and  intelligently.  Let  us  stand,  as  far  as  we  may,  for  honesty 
and  integrity  in  accounting  methods.  Let  us  not  deceive  our- 
selves, nor  allow  others  to  be  deceived.  Mere  accountants  that 
we  are,  we  may  be  the  humblef  means  of  saving  street  railway 
properties  from  the  throes  of  insolvency  and  reorganization,  to 
which  so  many  steam  roads  were  subjected  a  few  years  ago,  partly 
from  a  failure  to  observe  correct  accounting  methods. 

In  closing,  let  me  express  my  thanks  to  all  those  who  were  in- 
vited to  present  papers  at  this  meeting  for  their  ready  and  willing 
response;  to  those  who  have  served  on  committees  for  their  unself- 
ish and  laborious  efforts ;  to  Mr.  Brockway,  our  esteemed  secre- 
tary and  treasurer,  for  his  valuable  assistance  and  co-operation; 
to  all  those  who  have  had  a  good  word  for  the  association;  lastly, 
let  me  thank  you  most  heartily  for  selecting  me  a  year  ago  as 
president  of  this  association.  It  is  an  honor  I  esteem  most  highly, 
and  when  at  the  close  of  this  convention  I  surrender  the  chair  to 
my  successor,  I  shall  feel  that  it  has  been  a  great  privilege  to  have 
served  for  a  time  in  the  position  of  the  greatest  dignity  you  have 
to  bestow. 
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The  president  then  announced  that  the  report  of  the  executive 
committee  was  not  quite  ready  for  presentation,  and  that,  with 
the  permission  of  the  association,  it  would  be  deferred  until 
Friday. 

The  report  of  the  secretary  and  treasurer  was  then  read  by  Mr. 
Heminway. 

-  FIFTH  ANNUAL  REPORT  OF  THE  SECRETARY  AND 
TREASURER. 

The  fifth  annual  report  of  this  department  is  the  story  of  suc- 
cess, and  I  am  sure  you  will  fully  enjoy  the  good  news  of  our 
continued  prosperity. 

THE  RECORD  OF  MEMBERSHIP 


Organization  members    25 

1897    12 

'  1898    32 

1899    34 

1900    21 

1901    25 

Total   149 

Withdrawn  : 

1897    I 

1898    o 

1899    2 

1900    25 

1901    II  39 

Net  membership,  Oct.  i,  1901   no 


We  have  at  last  safely  passed  the  one  hundred  mark,  with  the 
prospect  of  staying  beyond  it. 

THE  NEW  MEMBERS 

1.  Washington  Water  Power  Company,  Spokane,  Wash. 

2.  Ottawa  Railway,  Light  &  Power  Company,  Ottawa,  111. 

3.  Indianapolis  &  Greenfield  Rapid  Transit  Company,  Green- 
field, Ind. 

4.  Citizens'  Electric  Company,  Eureka  Springs,  Ark. 

5.  Toledo  &  Western  Railway,  Toledo,  Ohio. 

6.  Erie  Electric  Motor  Company,  Erie,  Pa. 

7.  St.  Louis,  Belleville  &  Suburban  Railway,  Belleville,  111. 

8.  Syracuse  Rapid  Transit  Company,  Syracuse,  N.  Y. 

9.  Birmingham  Railway,  Light  &  Power  Company,  Birming- 
ham, Ala. 

10.  Cincinnati  Traction  Company,  Cincinnati,  Ohio. 

11.  Tacoma  Railway  &  Power  Company,  Tacoma,  Wash. 

12.  Dallas  Consolidated  Electric  Street  Railway,  Dallas,  Texas. 

13.  York  Street  Railway,  York,  Pa. 

14.  Everett  Railway  &  Electric  Company,  Everett,  Wash. 

15.  Utica  Belt  Line  Street  Railway,  Utica,  N.  Y. 

16.  Owensboro  City  Railway,  Owensboro,  Ky. 

17.  Camden,  Gloucester  &  Woodbury  Railway,  Camden,  N.  J. 

18.  Rockland,  Thomaston  &  Camden  Street  Railway,  Rock- 
land, Me. 

19.  Southern  Traction  Company,  Pittsburgh,  Pa. 

20.  Terre  Haute  Electric  Company,  Terre  Haute,  Ind. 

21.  Youngstown  &  Sharon  Street  Railway,  Youngstown,  Ohio. 

22.  Chicago  Electric  Traction  Company,  Chicago,  111. 

23.  St.  Louis,  St.  Charles  &  Western  Railway,  Wellston,  Mo. 

24.  Central  Rapid  Transit  Company,  Pittsburgh,  Pa. 

25.  Ohio  River  Electric  Railway  &  Power  Company,  Pomeroy, 
Ohio. 

Those  companies  leaving  us  are: 

1.  Brockton  Street  Railway,  Brockton,  Mass. 

2.  Aurora  &  Geneva  Railway,  Aurora,  111. 

3.  Federal  District  Railway,  City  of  Mexico,  Mexico. 

4.  Concord  Street  Railway,  Concord,  N.  H. 

5.  Citizens'  Rapid  Transit  Company,  Nashville,  Tenn. 

6.  Third  Avenue  Railroad,  New  York,  N.  Y. 

7.  St.  Joseph  &  Benton  Harbor  Railway,  St.  Joseph,  Mich. 
^    8.  Union  Traction  Company  of  Indiana,  Anderson,  Ind. 

9.  Manchester  Corporation  Tramways,  Manchester,  England. 

10.  Portsmouth,  Kittery  &  York  Street  Railway,  Portsmouth, 
N.  H. 

11.  Winchester  Avenue  Railway,  West  Haven,  Conn. 

One  of  the  helps  to  this  net  gain  in  membership  has  been  our 
Circular  No.  16,  which  was  issued  last  April.  It  was  very  cordi- 
ally received. 

In  finances  an  equally  good  showing  is  made: 


Cash  on  hand,  Oct.  18,  1900   $895.24 

Received  from  applications   $500.00 

Received  from  1900  dues   40.00 

Received  from  1901  dues  ■.  1,520.00 

Received  from  interest  on  deposits   10.40  2,070.40 


$2,965.64 


Disbursements  per  vouchers  1,381.96 

Balance  on  hand,  Oct.  i,  1901  $1,583.68 

The  Department  of  Banks  and  Forms  has  received  its  usual  at- 
tention, in  the  way  of  additions  and  changes.  It  will  be  found 
somewhat  more  interesting  than  usual. 

It  is  again  a  pleasure  to  express  the  thanks  of  the  office  for  tho 
many  kindnesses  shown.    They  are  sincerely  appreciated. 

W.  B.  Brockway,  Secretary  and  Treasurer. 


A  paper  was  then  read  by  J.  M.  Smith,  comptroller  of  the 
Toronto  Railway  Company,  on  "Car  Mileage,  and  How  to  Arrive 
at  It  Easily."    This  is  published  eleswhere  in  this  issue. 

A  brief  discussion  followed  Mr.  Smith's  paper.  President  Ham 
stated  that  the  greatest  trouble  in  ascertaining  car  mileage  is  that 
the  cars  may  be  turned  back  at  any  point,  which  is  not  known 
to  the  accountant's  office,  and  perhaps  not  even  to  the  division 
superintendent.  The  conductors  should  show  just  where  their  car 
ran  on  each  trip. 

Mr.  Henry  stated  that  conductors  should  report  all  cases  of 
partial  trips  occasioned  by  variation  from  schedule,  or  otherwise, 
and  that  the  division  superintendent  should  report  the  actual  facts 
in  all  cases.  It  is,  of  course,  easy  to  figure  car  mileage  where 
there  is  no  deviation  from  the  regular  runs  and  schedules. 

Mr.  Ham  inquired  as  to  just  what  benefit  is  obtained  from  in- 
dividual car  mileage. 

Mr.  Smith,  of  Toronto,  stated  that  he  kept  car  mileage  for  the 
purpose  of  obtaining  the  accurate  wheel  record.  His  company 
purchased  all  wheels  on  a  guarantee  that  they  would  run  for  a 
certain  number  of  miles.  On  his  line  there  are  few  deviations 
from  routes  and  schedules,  and  he  finds  little  difficulty  in  keeping 
individual  car  mileage.  All  the  mechanical  department  was  re- 
quired to  do  was  to  make  a  report  when  they  put  any  wheel  or 
other  device  on  a  car  and  when  they  took  the  same  off.  The  ac- 
countant could  then  figure  the  exact  mileage  not  only  on  the  in- 
dividual cars,  but  on  individual  appliances. 

The  discussion  did  not  indicate  that  individual  car  mileage  was 
generally  recorded  or  that  managers  placed  much  value  upon  such 
statistics.  Only  about  one-third  of  the  companies  represented 
kept  a  record  of  individual  car  mileage  at  all. 

The  association  then  adjourned  until  2:30  p.  m. 


WEDNESDAY  AFTERNOON  SESSION. 

President  Ham  called  the  meeting  to  order  at  2:35  p.  m. 

Col.  T.  S.  Williams  then  read  the  paper  on  "Capital  Accounts 
from  the  Viewpoint  of  the  Investor  and  the  Public,"  which  is  pub- 
lished elsewhere  in  this  issue. 

H.  C.  Mackay,  comptroller,  Milwaukee  Electric  Railway  & 
Light  Company,  opened  the  discussion  and  said  that  his  road 
believed  in  creating  depreciation  accounts.  In  that  way  pro- 
vision was  m.ade  for  any  matter  that  might  come  up  in  the  future. 
There  was  charged  to  operating  expenses,  for  instance,  an  amount 
which  they  thought  would  be  sufficient  to  cover  all  expenses  for 
that  year,  and  the  result  was  that  they  had  a  fund  on  hand.  The 
same  thing  applied  to  insurance.  They  had  an  insurance  reserve, 
and  to  cover  the  depreciation  of  maintenance  of  way  and  build- 
ings, they  charged  in  10  per  cent  of  their  gross  earnings.  Against 
this  fund  they  charged  all  unusual  expenses — for  instance,  renewal 
of  a  mile  of  track — and  they  had  a  considerable  fund  for  that.  Ten 
per  cent  of  their  gross  earnings  went  to  create  this  depreciation 
account  for  maintenance  of  way  and  buildings.  The  injuries  and 
damages  account  they  created  in  the  same  way  on  a  smaller  scale, 
4  per  cent  on  gross  earnings  going  into  operating  expenses  to 
form  that  fund.  The  result  had  been  that  they  were  always  on 
the  right  side  of  the  ledger,  and  always  had  a  fund  on  hand  in 
place  of  a  deficiency. 

F.  E.  Smith,  auditor,  Chicago  Union  Traction  Company,  chair- 
man, then  read  the  report  on  "Standard  Blanks  and  Accounting 
for  Material  and  Supplies,"  which  report  is  published  elsewhere. 

In  reply  to  the  president  Mr.  Smith  stated  that  the  committee 
■  had  not  prepared  any  blanks,  believing  that  the  expense  would  be 
too  great  to  attempt  that  unless  it  was  determined  to  adopt  the 
report,  in  which  case  it  would  be  time  enough  to  devise  the  rulings 
necessary  to  carry  out  the  plan  proposed. 

In  reply  to  Mr.  Mackay  Mr.  Smith  stated  that  the  discount  of 
bills  would  be  handled  under  the  plan  proposed  by  being  taken  off 
each  item.  As  to  the  possible  necessity  for  back  entries  when  bills 
■were  not  discounted,  the  committee  had  not  attempted  to  devise  a 
system  that  was  labor  saving  merely,  or  cheap,  but  a  system  that 
was  good.    It  would  entail  less  labor  to  credit  up  discounts  on 
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bills  to  some  account,  but  the  committee  did  not  think  of  that  at 
the  time  the  report  was  written. 

President  Ham  asked  if  a  payment  of  25  cents  or  so  for  freight 
on  a  bill  of  $3  or  $4,  covering  several  items,  would  be  spread  over 
the  several  items. 

Mr.  Smith  stated  that  in  his  opinion  that  ought  to  go  into  store- 
room expenses. 

President  Ham  thought  that  it  was  not  consistent  to  put  the 
freight  into  the  storeroom  expenses,  but  that  the  credit  represented 
by  the  discount  should  be  taken  from  the  price  of  the  goods. 

Mr.  Moore,  of  Pittsburgh,  thought  that  discounts  arising  from 
the  operations  of  the  treasury  department  should  be  eliminated  en- 
tirely from  the  store  supply  account  and  credited  to  the  treasury 
department,  as  it  were. 

Mr.  Smith  said  that  since  writing  the  report  he  had  had  some 
further  light  on'  the  subject,  and  he  was  inclined  to  think  that  it 
would  be  well  to  establish  a  fund  from  the  cash  discounts  to  take 
care  of  obsolete  material,  and  give  the  treasurer,  if  desired,  credit 
for  building  up  that  fund. 

C.  L.  S.  Tingley,  secretary,  American  Railway  Company,  Phila- 
delphia, agreed  with  the  proposition  that  the  treasurer  should  have 
credit  for  the  discount  shown  on  his  books.  Even  if  the  discount 
was  secured  in  part  through  the  efforts  of  the  purchasing  agent, 
the  treasurer  must  be  in  condition  to  make  payment  with  the 
promptness  necessary  to  take  advantage  of  the  operation. 

Mr.  Duffy  thought  the  discount  question  was  receiving  undue  at- 
tention. He  believed  that  anything  purchased  at  $1,  2  off,  was 
bought  at  98  cents,  and  not  at  $1.  The  cost  of  material,  however, 
should  receive  the  benefit  of  the  discount.  The  treasurer  had 
nothing  to  do  with  it.  He  (the  speaker)  had  never  heard  of  a 
discount  bill  not  being  discounted.  It  must  be  assumed  'that  the 
discount  bills  would  be  paid. 

Henry  L.  Wilson,  of  Boston,  thought  it  was  a  matter  that  did 
not  apply  to  one  more  than  the  other.  If  the  treasurer  was  unable 
to  pay  those  discount  bills  the  purchasing  agent  was  unable  to  buy 
the  goods  at  a  discount. 

President  Ham  thought  that  it  was  a  comparatively  small  mat- 
ter, and  yet  the  theory  should  be  determined  upon.  In  his  judg- 
ment the  storekeeper  had  nothing  to  do  with  it.  If  a  company 
bought  sixty  new  cars,  and  instead  of  getting  a  discount  for  cash 
had  to  pay  interest  on  notes  given  in  payment,  that  interest  would 
certainly  not  be  charged  to  the  cost  of  the  new  cars. 

P.  V.  Burton,  of  Columbus,  Ohio,  said  that  discount  was  clearly  a 
matter  of  purchase,  and  entered  into  the  cost  of  the  material,  while 
the  matter  of  interest  on  deferred  payments  was  simply  a  question 
of  finances. 

In  reply  to  the  president  Mr.  Smith  stated  that  the  question  of 
combining  the  purchasing  agent  and  the  storekeeper  in  one  indi- 
vidual had  been  considered  by  the  committee,  and  the  conclusion 
was  that  one  should  act  in  the  two  capacities,  and  run  them  .is  two 
separate  departments,  just  as  was  done  when  the  same  person  was 
treasurer  and  auditor.  As  to  the  use  of  duplicates  in  that  event, 
instead  of  the  triplicates  mentioned  in  the  report,  Mr.  Smith  stated 
that  there  would  be  some  one  in  the  storeroom  proper,  sucli  as 
a  chief  clerk,  and  he  ought  to  have  the  data. 

Mr.  O'Connor,  of  the  Brooklyn  Heights  system,  stated  that  the 
original,  duplicate  and  triplicate  requisitions  proposed  in  the  report 
were  used  in  the  Brooklyn  Heights  system  at  the  present  time,  and 
he  invited  anyone  interested  to  call  at  Fifty-Second  Street  and  Sec- 
ond Avenue,  Brooklyn,  where  he  would  be  pleased  to  show  the 
modus  operandi  of  the  scheme. 

Mr.  Moore,  of  Pittsburgh,  Mr.  Duffy,  Mr.  Schurtz  and  Secre- 
tary Brockway  each  reported  the  use  of  the  same  thing. 

The  respective  merits  of  the  lot-number  plan  and  the  keeping  of  a 
stock  ledger  were  discussed  at  great  length,  and  developed  quite  a 
decided  diversity  of  practice  and  opinion  as  to  methods.  Many 
illustrations  were  given  in  cases  in  actual  practice,  to  bring  out 
the  advantages  or  the  defects  of  the  plan  proposed  by  the  com- 
mittee, as  bearing  upon  its  usefulness  in  indicating  most  readily 
the  information  to  be  desired  through  supply  accounts,  at  the  con- 
clusion of  which  discussion  Mr.  Smith  asked  for  an  expression  of 
opinion  from  the  meeting  as  to  the  advisability  of  using  the  lot- 
number  system.  A  call  for  the  ayes  and  nays  upon  the  question 
showed  twelve  companies  in  favor  of  and  sixteen  companies  op- 
posed to  its  adoption. 

President  Ham  :  I  suppose  we  are  not  to  understand  that  the 
whole  thing  hinges  upon  this? 

Me.  Smith:    Oh,  no.   You  can  kill  it  by  inches.  (Laughter.) 

President  Ham  then  appointed  the  following  conunittees: 

On  Resolutions — Messrs.  Hibbs,  of  Jersey  City:  Boyle,  of  Louis- 
ville, and  Goodrich,  of  Omaha. 

On  Nominations — Messrs.  Henry,  of  St.  Louis;  Barnaby,  of 
Brooklyn,  and  White,  of  LTartford. 

A  meeting  of  the  executive  committee  w.is  announced  at  the 
Ftfth  Avenue  Hotel  at  10  o'clock  on  'I'hnrsday  morning. 


J.  H.  Davies,  well  known  to  the  association  as  one  of  its  active 
members  in  former  years,  and  now  an  honorary  member,  having 
withdrawn  from  the  street  railway  business,  was  invited  by  the 
president  to  address  the  convention,  and  responded,  briefly  ex- 
pressing his  pleasure  at  being  able  to  meet  with  the  association 
once  more. 

On  motion,  adjourned  until  Friday,  Oct.  11,  at  10  a.  m. 

 *^  

Extension   of    the  Snoqualm'e  Falls  Power  Company 
Installation 

Two  years  only  have  passed  since  the  first  current  from  Snoqual- 
mie  Falls  was  carried  into  the  cities  of  Seattle  and  Tacoma,  Wash., 
but  in  this  short  time  the  capacity  of  the  initial  installation  has 
become  too  small,  so  that  the  plant  is,  therefore,  to  be  enlarged  to 
meet  the  increasing  demand  for  power  in  these  growing  Western 
cities.  In  the  power  station  at  the  falls,  distant  44  miles,  in  an  air 
line  from  Tacoma,  and  32  miles  from  Seattle,  are  installed  four 
generating  units,  each  consisting  of  a  water-wheel  direct-connected 
to  a  2000-hp  Westinghouse  three-phase  alternator.  The  water- 
wheels  are  of  the  impulse  type,  and  the  generating  sets  are  placed 
in  a  chamber  exca\-ated  in  the  rock. 

This  power  transmission  system,  now  generating  and  distributing 
8000  electrical  horse-power,  is  to  be  more  than  doubled  in  output. 
At  the  same  transmission  ^■oltage  now  employed,  30,000  volts,  it  is 
proposed  to  carry  12,000  hp  more  into  the  cities  above  mentioned, 
making  a  total  output  of  20,000  electrical  horse-power.  The  elec- 
trical machinery  is  to  be  wholly  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company,  of  Pittsburgh,  but  the  con- 
tracts for  the  hydraulic  machinery  have  not  yet  been  given.  The 
.\bner  Doble  Company,  of  San  Francisco,  which  furnished  the 
water-wheel  equipment  for  the  initial  installation,  as  well  as  other 
companies,  are  bidding  for  this  part  of  the  work.  If  an  impact 
wheel  is  used,  there  will  be  a  single  wheel  on  each  end  of  each  gen- 
erator shaft,  and  each  wheel  will  be  driven  by  a  single  jet  of  water, 
14  ins.  in  diameter,  the  two  jets  combined  being  sufficient  under  the 
existing  head  of  270  ft.  to  give  the  requisite  power.  The  two  water- 
wheels  and  the  generator  between  will  be  built  on  a  single  hollow 
shaft,  of  oil-tempered,  nickel  steel. 

The  present  underground  generating  station,  which  is  200  ft. 
long,  is  to  be  lengthened  out  150  ft.  up  stream,  to  make  room  for 
the  new  installation.  A  new  penstock  is  to  be  built,  which  will 
carry  50  per  cent  more  water  than  the  old  one.  The  transmission 
line,  that  is  to  parallel  the  old  line,  will  require  125  tons  of  alumi- 
num wire,  and  the  order  for  it  has  already  been  placed.  At  Ta- 
coma a  large  and  commodious  brick  and  stone  sub-station  is  now 
being  erected.  The  entire  cost  of  these  iinprovements  will  be  in 
the  neighborhood  of  $400,000.  The  work  is  to  be  vigorously  prose- 
cuted, and  it  is  expected  that  the  first  of  the  new  generators  will  be 
deli\'ering  current  into  Seattle  and  Tacoma  within  the  next  nine 
months.  The  new  generating  machinery  will  consist  of  three  3000- 
kw  (4000  hp)  rotating  field  generators,  of  the  two-bearing  type, 
generating  a  three-phase  current  at  iioo  volts  and  7200  alternations. 
The  speed  is  to  be  100  r.  p.  m.  Each  generator  will  require  an  ex- 
citing current  of  320  amps,  appro.ximately,  at  125  volts.  For  ex- 
citing these  three  generators  a  200-kw,  eight-pole,  direct-current 
generator,  of  the  two-bearing  type,  is  to  be  used.  At  175  r.  p.  m.  it 
is  to  deliver,  under  normal  load,  a  current  of  1600  aiups.,  at  125 
\  olts. 

The  current,  which  is  generated  at  iioo  volts,  is  to  be  raised  to  a 
line  potential  of  30,000  volts  by  nine  looo-kw,  oil-insulated,  water- 
cooled  transformers,  which  are  to  be  delta-connected  on  both  the 
primary  and  secondary  sides.  It  is  estimated  that  each  transformer 
will  weigh  11,000  lbs.,  and  require  500  gallons  of  oil.  The  switch- 
board that  is  to  be  installed  is  to  consist  of  fourteen  panels,  of 
white  marble,  and  is  to  be  of  the  special  type  that  was  furnished 
for  the  original  installation.  Instead  of  the  Niagara-type,  single- 
phase  indicating  wattmeter  that  is  in  use  on  the  present  switch- 
board, a  polyphase  long-scale  indicating  wattmeter  is  to  be  used. 
Where  formerly  a  plug  switch  was  used  in  the  field,  a  double-pole 
switch  is  to  be  employed.  The  standard  equipment  of  synchronizing 
lamps  is  to  be  replaced  by  a  single-pole  plug  switch,  mounted  on  the 
generating  panel,  and  connected  to  a  synchroscope,  which  will  be 
mounted  on  the  multiplying  panel.  The  increased  capacity  of  the 
generators  will  necessitate  placing  three  single-pole  main  switches 
instead  of  one  three-pole  main  switch.  The  circuit  breakers,  which 
are  to  be  non-automatic,  will  be  placed  on  an  extension  panel  above 
the  main  instrument  panel 

Practically  all  the  electric  railway  lines  in  both  Seattle  and  Ta- 
coma are  supplied  with  power  by  this  company.  .\t  Seattle  the  rail- 
way current  is  supplied  by  rotary  converters,  and  at  Tacoma  in- 
duction motors  drive  railway  generators.  The  contemplated  addi- 
liiins,  therefore,  will  be  of  great  advantage  to  these  railways, 
placing  at  their  disposal  a  large  reserve  power  for  future  extensions. 
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It  is,  of  course,  impossible  at  this  early  date  to  give  a  complete 
description  of  the  multitude  of  the  extremely  interesting  exhibits 
that  were  crowded  into  Madison  Square  Garden.  The  convention 
was  the  largest  in  this  respect,  as  in  all  others,  that  has  ever  been 
held.  Although  the  hall  was  much  more  roomy  than  ordinarily, 
every  bit  of  space  was  occupied  and  the  aisles  were  crowded  with 
delegates  and  sightseers.  The  obtaining,  therefore,  of  even  meager 
descriptions  of  the  various  exhibits  was  attended  at  times  with 
great  difificulty.  Below  are  given  partial  descriptions  of  a  few  of 
the  attempts  of  the  manufacturers  who  were  present  to  make  their 
specialty  of  interest  to  the  attending  delegates,  but  not  until  next 
week  can  justice  be  done  to  the  most  remarkable  collection  of  indi- 
vidual apparatus  ever  held  in  Madison  Square  Garden.  In  view  of 
the  fact  that  few  of  the  exhibits  were  in  readiness  in  time  for  their 
reproduction,  these  notes  are  accompanied  by  only  a  few  illustra- 
tions, which  were  made  from  snapshots  happily  obtained  in  season. 


floor.  This  exhibit  was  very  attractively  arranged,  and  showed 
a  representative  line  of  overhead  material,  motor  and  car  sup- 
plies and  track-bonding  devices,  which  were  displayed  on  a  pyra- 
mid of  shelves,  at  the  back  and  either  end  of  which  two  very 
attractive  posters  were  shown.  At  either  corner  and  at  the  center 
of  the  exhibit  several  styles  of  the  well-known  "Wood's,"  "Rich- 
mond" and  "Detroit"  types  of  flexible  pole  brackets  were  shown 
mounted  on  iron  poles.  A  very  extensive  and  complete  line  of 
overhead  materials,  such  as  trolley  wire  hangers,  ears,  cross-overs, 
splicers,  strain  insulators,  were  exhibited,  including  many  new 
types  as  well  as  improved  forms  of  existing  types  of  these  articles. 
Among  the  newer  types  of  trolley  wire  hangers  shown  were  sev- 
eral forms  of  twin  hangers  for  both  straight  line  and  single  and 
double-curve  suspensions.  These  hangers  are  designed  for  sup- 
porting two  trolley  wires  on  single-track  electric  roads  to  avoid 
the  necessary  complications  of  overhead  switches  and  frogs  where 
only  one  trolley  wire  is  used.  One  of  the  well-known  specialties 
manufactured  by  the  Ohio  Brass  Company  is  the  Monarch  track 


EXHIBIT  OF  THE  OHIO  BRASS  CO. 


EXHIBIT  OF  THE  , BAY  STATE  CAR  HEATER 


THE  CURTAIN  SUPPLY  COMPANY,  of  Chicago,  was 
fully  represented  by  W.  H.  Forsyth  and  A.  L.  Whipple.  As  a 
background  for  the  exhibit  was  a  set  of  four  different  types  of 
curtain  fixtures  for  open  cars,  all  of  which  are  made  by  this  com- 
pany. In  addition  to  this  a  large  assortment  of  samples  of  cur- 
tain material  could  be  examined.  This  exhibit  occupied  a  prom- 
inent place  on  the  south  gallery.  The  completeness  of  the  line 
oft'ered  was  the  impressive  thing  to  the  delegates,  all  of  whom 
made  a  point  of  visiting  this  space. 

THE  OHIO  BRASS  COMPANY,  of  Mansfield,  Ohio.— One 
of  the  most  conspicuous  displays  was  that  of  the  Ohio  Brass 
Company,  which  was  located  in  the  first  balcony  above  the  main 


EXHIBIT  OF  THE  CURTAIN  SUPPLY  CO. 


EXHIBIT.'OFaTHE  PITTSBURGH  REDUCTION  CO. 


cleaner,  which  was  shown  mounted  on  a  stand  in  such  a  way  that 
its  construction  and  operation  might  be  readily  seen.  The  com- 
pany reports  a  very  large  and  increasing  sale  for  this  device.  Two 
types  of  adjustable  track  brush  holders  adapted  to  flat  and  up- 
right guardboards,  respectively,  were  displayed,  as  well  as  a 
variety  of  steel  wire  track  brooms  for  them.  The  Ohio  Brass 
Company  was  represented  by  the  following  gentlemen  from  the 
Mansfield  office:  C.  K.  King,  secretary;  G.  A.  Mead,  electrical 
expert;  G.  A.  Harwood  and  A.  L.  Wilkinson;  also  by  R.  A. 
Byrns  and  A.  B.  Edes,  New  York  representatives  of  the  company, 
and  Burt  Gellatly,  of  the  Pittsburgh  office.  J.  W.  Porter  and 
Max.  A.  Berg,  the  Chicago  representatives  of  the  company,  were 
also  on  hand. 
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THE  PITTSBURGH  REDUCTION  COMPANY,  of  Pitts- 
burgh, had  an  extensive  display  of  aluminum  for  electrical  pur- 
poses. Aluminum  cables,  aluminum  bus-bars  and  ingots  made  up 
the  bulk  of  the  exhibit,  and  with  this  part  most  of  the  delegates 
were  familiar  in  advance.  The  most  instructive  part  of  the  dis- 
play to  those  who  have  not  followed  closely  the  progress  in  the 
use  of  aluminum  for  electrical  purposes  was  the  array  of  various 
kinds  of  joints  and  splices  used  with  aluminum  cable.  Some  of 
these  joints  were  made  by  the  process  of  compressing  an  alumi- 
num sleeve  around  the  ends  of  the  cable.  This  makes  a  joint 
that  is  stronger  than  the  cable  itself.  Another  joint  used  ex- 
tensively is  the  threaded  sleeve,  as  is  also  the  plain  sleeve  twisted. 
A.  V.  Davis,  general  manager;  J.  A.  Rutherford,  of  Cleveland; 
Percy  Hodges,  of  Boston;  S.  K.  Colby,  of  New  York;  A.  K. 
Lowrie,  general  sales  agent,  and  William  Hoopes,  electrical  en- 
gineer, looked  after  the  company's  interests. 

THE  BAY  STATE  ELECTRIC  HEAT  &  LIGHT  COM- 
PANY, of  Boston,  had  a  handsome  exhibit,  consisting  of  a 
model  of  a  car  equipped  with  Bay  State  heaters,  and  also  several 
full-sized  samples  of  heaters.  This  heater  is  placed  under  the 
seat,  and  is  supplied  with  air  by  a  fan  motor,  which  forces  a  draft 
of  heated  air  through  ducts  under  the  seat  and  compels  a  proper 
diffusion  of  heat  without  depending  on  the  uncertainty  of  natural 
draft.  The  principle  is  one  that  has  been  long  established  in  the 
heating  of  public  buildings.  The  heaters  operate  on  from  5  amps, 
to  9  amps.  The  motors  are  in  series  with  the  heaters,  and,  as  the 
current  is  varied  in  the  heaters,  field  coils  of  the  motor  are  cut 
in  or  out  to  keep  the  speed  constant.  The  motor  takes  about 
one-sixth  horse-power.  Edgar  S.  Gardner,  superintendent  of  the 
factory,  was  in  charge  of  the  exhibit.  H.  W.  Gardner,  superin- 
tendent of  the  heater  department,  and  Gen.  Benjamin  F.  Peach, 
treasurer  of  the  company,  attended  the  convention  also. 

THE  NEW  PROCESS  RAWHIDE  COMPANY,  Syracuse, 
N.  Y.,  exhibited  a  case  of  sample  rawhide  pinions,  complete  gears 
and  blanks.  The  sign  above  this  exhibit  was  of  rawhide,  such  as 
is  used  in  the  pinions,  and  the  difficulty  experienced  in  putting 
holes  in  that  sign  to  fasten  it  up  was  one  of  the  best  recom- 
mendations for  the  quality  of  stuff  that  goes  into  the  new  process 
rawhide  pinions.  A  souvenir  rawhide-covered  match  case  and 
cigar  cutter  was  given  away  by  T.  G.  Meachem,  who  was  with 
the  exhibit.  Secretary  A.  C.  Vosburg  was  also  on  hand.  A 
sample  of  a  pinion  which  had  been  run  105  miles  a  day  for  fourteen 
months  was  shown.  The  teeth  were  worn  to  a  knife  edge,  with- 
out giving  away. 

THE  W.  T.  VAN  DORN  COMPANY,  of  Chicago,  was  rep- 
resented as  usual  by  W.  T.  Van  Dorn,  who  received  visitors  in 
a  booth  on  the  south  gallery.  Photographs,  models  and  blue 
prints  of  all  the  Van  Dorn  couplers  were  on  exhibition,  most  of 
these  being  so  well  known  to  the  street  railway  master  mechanics 
of  the  United  States  that  a  display  of  the  actual  couplers  was 
unnecessary.  Mr.  Van  Dorn,  however,  had  on  hand  a  full- 
sized  sample  of  the  new  design  of  couplers  with  which  he  is  to 
equip  1000  cars  of  the  Manhattan  Elevated  Railway  Company,  of 
New  York,  this  being  the  most  notable  order  for  couplers  ever 
placed. 

THE  GOULD  STORAGE  BATTERY  COMPANY,  of  New 
York,  in  its  exhibit,  emphasized  the  features  in  the  construction 
of  its  plates  rather  than  made  an  extended  display  of  the  assem- 
bled cells.  A  number  of  samples  of  both  formed  and  unformed 
plates  illustrated  the  construction  fully.  The  Gould  plates,  as  is 
well  known  by  those  familiar  with  storage-battery  work,  have 
thin  ribs  or  laminae  spun  on  them  from  the  solid  lead  sheet. 
These  laminae  vary  in  thickness  from  .012  in.  to  .024  in.,  and  the 
grooves  between  vary  from  .008  in.  to  .012  in.  The  chemical 
process  of  forming  which  the  plates  undergo  fills  the  space  be- 
tween laminae  with  active  material.  One  of  the  novelties  was  a 
cell  with  an  antimony-lead  tank  for  central  station  use.  This  had 
glass  plates  inside  for  insulating  purposes.  This  is  the  type  of 
cell  installed  for  the  Lansing  Street  Railway  power  house.  The 
antimony-lead  cell  has  the  advantage  over  glass,  that  it  will  not 
break,  and  the  advantage  over  lead-lined  wood  tanks  that  there  is 
no  wood  to  rot.  There  was  also  exhibited  a  couple  of  6oo-amp. 
hour  cells,  as  installed  in  the  Commercial  Building,  New  York. 
W.  W.  Donaldson,  sales  engineer,  was  in  charge  of  the  exhibit. 
W.  S.  Gould,  general  manager,  and  A.  S.  Hubbard,  consulting 
engineer,  were  also  in  attendance. 

THE  MORRIS  ELECTRIC  COMPANY,  of  New  York,  oc- 
cupied an  extensive  space  in  the  south  gallery  with  exhibits  of  the 
many  lines  of  apparatus  which  it  manufactures  and  is  agent  for. 
George  C.  Ewing,  president;  E.  P.  Morris,  treasurer,  and  H.  S. 
Sanville,  secretary,  were  assisted  by  Harry  De  Steese,  traveling 
.salesman.  The  Monarch  registers,  made  by  the  Morris  Electric 
Company  in  its  new  factory  at  East  Orange,  N.  J.,  attracted 


probably  as  much  favorable  attention  as  anything  in  this  com- 
pany's space.  The  Morris  rail-bonds  and  overhead  material  now 
being  made  at  the  company's  own  factory  were  also  much  in 
evidence.  Among  the  numerous  lines  for  which  this  company  is 
agent,  and  which  were  on  exhibition,  may  be  mentioned  those 
of  the  Electric  Railway  Equipment  Company,  the  Garton-Daniels 
Company,  the  American  Electric  Switch  Company,  the  Hunter 
Illuminated  Car  Sign  Company,  the  Globe  Electric  Manufactur- 
ing Company,  the  Erie  Exploration  Company,  and  the  Bradford 
Belting  Company. 

THE  GREEN  ENGINEERING  COMPANY,  of  Chicago,  as 
announced  by  P.  Albert  Poppenhusen,  who  attended  the  conven- 
tion this  week,  has  recently  had  some  changes  in  its  officers.  P. 
Albert  Poppenhusen  is  now  president  and  Herman  A.  Oppen- 
husen  is  treasurer. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTURING 
COMPANY  exhibited  a  large  amount  of  their  railway  apparatus  in 
a  large  space  at  the  center  of  the  main  hall.  Various  types  of  railway 
motors,  including  the  Nos.  49,  50,  56,  68,  76  and  81,  were  shown. 
A  Peckham  truck  was  included,  equipped  with  two  No.  49  motors, 
and  a  Brill  maximum-traction  truck  equipped  with  a  No.  81  railway 
motor.  A  large  switchboard  was  used  to  control  current  on  the 
trolley  line  of  100  ft.  of  track,  upon  which  a  Brill  car  was  running, 
equipped  with  the  recently  perfected  Newell  magnetic  brake  being 
put  upon  the  market  by  the  Standard  Traction  Brake  Company. 
This  was  a  most  complete  exhibit,  the  track  being  rock  ballasted 
and  built  on  a  grade,  and  the  trolley  wire  being  supported  by  tri- 
partite steel  poles,  and  all  the  other  details  of  construction  being 
of  the  most  up-to-date  character.  The  exhibit  was  under  the  direc- 
tion of  a  large  corps  of  well-known  Westinghouse  men,  including 
C.  A.  Terry,  Calvert  Townley,  B.  H.  Warren,  F.  H.  Taylor,  W.  M. 
Probasco,  L.  A.  Osburn,  E.  W.  Y.  Gray,  F.  H.  B.  Paine,  C.  W. 
Townsend,  J.  R.  Ellicott,  A.  J.  Brislin,  J.  M.  Duncan,  N.  W.  Storer, 
A.  J.  Wurts,  F.  N.  Kollock,  Arthur  Warren,  W.  S.  Brown,  Dudley 
Pendleton,  H.  N.  Potter. 

HAROLD  P.  BROWN,  of  New  York,  had,  as  the  most  prom- 
inent feature  of  his  exhibit,  a  testing  plant  with  a  dynamo  giving 
3000  amps.,  and  Weston  instruments  of  the'  large  laboratory  type, 
reading  with  accuracy  to  the  fifth  decimal  point.  These  were  used 
for  testing  any  rail-bonds,  switches,  fuse  blocks,  circuit  breakers 
or  other  electrical  devices  submitted  by  any  of  the  visiting  railway 
men.  There  was  also  a  display  of  the  latest  types  of  plastic  rail- 
bonds  and  historical  samples.  Mr.  Brown  was  assisted  by  James 
Hollwood,  L.  F.  Jenks,  J.  Maxwell  Coote,  E.  A.  Mardorf,  William 
Temple  and  John  Roach. 

THE  PENNSYLVANIA  STEEL  COMPANY,  of  Steelton, 
Pa.,  went  into  the  matter  of  exhibiting  more  extensively  at  this 
convention  than  heretofore,  and  visitors  to  its  section  found  it 
to  their  interest.  Among  the  features  of  the  exhibit  one,  not 
entirely  new,  the  anvil-faced  frog,  attracted  the  attention  of  those 
interested.  An  anvil-faced  frog  was  shown,  such  as  would  be 
used  in  electric  work,  and  also  one  street  and  steam  crossing  frog 
of  very  acute  angle  to  illustrate  the  adaptability  of  this  work. 
Split  switches  of  various  designs,  which  are  familiar  to  railway 
men  connected  with  interurban  or  suburban  roads,  were  also 
shown.  A  reinforced  switch,  in  which  the  rail  is  stififened  by  an 
angle  riveted  to  its  web,  thus  doing  away  with  the  necessity  of 
the  many  switch  rods  ordinarily  used,  besides  materially  strength- 
ening and  stiffening  the  rail,  was  also  shown.  In  the  girder  rail 
work  were  specimens  of  "Adamantine"  construction,  and,  in 
addition  to  these,  the  new  system  of  "Iron-Bound"  adamantine,  in 
which  the  hard  center  plates  are  placed  so  that  they  are  practically 
an  integral  part  of  the  work.  Another  point  to  be  noticed  in  this 
work  is  the  fact  that  it  is  much  lighter  than  any  other  "iron-bound" 
work  which  has  been  manufactured  up  to  the  present  time.  The 
general  arrangement,  surrounded  as  it  was  with  switch  targets 
and  lanterns,  made  very  pleasant  impression.  The  company  was 
represented  by  H.  F.  Martin,  George  W.  Parsons,  Mason  D. 
Pratt,  William  C.  Cuntz  and  C.  W.  Reinoehl,  of  Steelton;  the 
New  York  agents,  S.  W.  Baldwin,  F.  A.  Burr  and  A.  E.  Aeby; 
Charles  S.  Clark,  of  Boston;  Richard  Peters,  of  Philadelphia; 
John  T.  Hill,  of  Baltimore,  and  F.  W.  Edmunds,  of  Chicago. 

THE  NEW  HAVEN  CAR  REGISTER  COMPANY,  of  New 
Haven,  Conn.,  exhibited  a  full  line  of  its  various  styles  of  fare 
registers,  including  a  special  duplex  register,  its  new  trolley 
catcher,  full  lines  of  punches,  badges,  trolley  cords,  leather  cords 
and  various  styles  of  rod  and  cord  fi.xtures  for  registers.  W.  M. 
Anthony,  president;  F.  Coleman  Boyd,  vice-president;  John  S. 
Bradley,  secretary  and  treasurer;  M.  De  F.  Yates,  F.  B.  Kennedy 
and  J.  M.  Hays  were  in  attendance. 

THE  ROBINS  CONVEYING  BELT  COMPANY,  of  New 
York,  had  in  its  space  two  model  belt  conveyors,  with  automatic 
self-reversing  tripper,  in  operation.    The  scale  of  the  models  was 
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3  ins.  to  the  foot,  and  they  were  exact  reproductions  of  the  full 
sized  conveyors  in  every  detail.  Thomas  Robins,  Jr.,  president; 
Pierre  Jay,  secretary  and  treasurer,  and  C.  Kemble  Baldwin,  chief 
engineer,  were  in  attendance. 

S.  G.  SCARRITT,  of  the  Scarritt-Comstock  Furniture  Com- 
pany, was  at  the  Murray  Hill  Hotel  displaying  his  car  seats  in 
one  of  the  hotel  parlors,  as  he  was  vmable  (much  to  his  regret) 
to  obtain  space  at  the  Madison  Square  Garden. 

THE  BERNSTEIN  ELECTRIC  COMPANY,  of  Boston, 
which  makes  the  "Lowatt"  incandescent  lamp,  had  samples  of 
this  lamp  on  exhibition  and  a  fine  electric  sign.  The  lamp  con- 
tains a  silvered  mirror  reflector  on  the  inside  of  the  bulb,  which 
tends  to  throw  the  light  in  a  useful  direction.  It  is  adapted  to  all 
places  where  a  reflector  would  be  used,  and  also  for  headlights. 
Edgar  S.  Gardner,  superintendent  of  the  factory,  made  an  ex- 
hibit of  this  lamp  in  the  booth  of  the  Bay  State  Electric  Heat  & 
Light  Company.  Gen.  B.  F.  Peach,  treasurer  of  the  company, 
was  also  on  hand  the  last  two  davs  of  the  convention. 


regular  Christensen  motor  compressors  for  air-brake  work,  and 
an  axle-driven  compressor.  Much  interest  was  expressed  by  the 
delegates  wlyle  examining  the  various  pieces  of  apparatus  in  the 
high  state  of  perfection  reached  in  every  detail,  the  aim  of  the 
company  being  thoroughly  shown  to  be  the  giving  of  the  very 
best  workmanship  and  design.  The  exhibit  was  in  charge  of  J. 
T.  Cunningham  and  J.  H.  Dunton,  assisted  by  C.  P.  Tolman,  of 
the  New  York  office.  Besides  the  main  exhibit  a  not  less  interest- 
ing feature  was  the  recent  application  of  compressed  air  to  the 
operation  of  snow  plows.  On  the  other  side  of  the  hall  the 
Taunton  Locomotive  Manufacturing  Company  exhibited  one  of 
its  latest  designed  plows,  a  specialty  in  this  line  in  which  the  nose 
of  the  plow  was  raised  and  lowered  by  this  means  without  any 
exertion  being  made  by  the  motorman.  The  power  was  furnished 
by  the  same  motor  compressor  which  supplied  the  air  brakes,  and 
a  guide  and  scale  having  a  traveling  pointer  was  placed  near  the 
valve  to  enable  the  operator  to  retain  a  perfect  knowledge  of  the 
position  of  his  plow.  The  company  was  represented  by  N.  A. 
Christensen,  Milwaukee.  Wis.;  F.  C.  Randall,  manager  Eastern 
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EXHIBITS  OF  THE  CHRISTENSEN  AIR  BRAKE  CO.  AND  THE  CREAGHEAD  ENGINEERING  CO. 


THE  CHRISTENSEN  ENGINEERING  COAIPANY  had 
a  most  artistically  arranged  space  on  the  main  floor.  It  was  one 
of  the  largest  spaces  allotted,  and  contained,  besides  a  large  amount 
of  the  company's  well-known  air-brake  apparatus,  ample  room  for 
the  accommodation  of  the  numerous  friendg  and  interested  en- 
gineers who  paid  it  a  visit.  The  main  exhibit  of  the  company 
consisted  of  two  distinct  assemblages  of  apparatus  representing 
complete  car  equipments  for  both  automatic  and  straight  air 
brakes,  and  included  engineers'  valves  and  gages,  compressors, 
storage  cylinders  and  brake  cylinders,  together  with  the  necessary 
piping.  The  compressors,  which  were  of  the  motor-driven  type 
especially  perfected  by  the  Christensen  Company,  were  connected 
to  the  electrical  mains  of  the  building,  so  that  all  the  parts  were 
shown  in  actual  operation.  These  two  full  car  equipments  were 
supplemented  by  other  standard  compressors  in  all  four  of  the 


district;  James  H.  Denton,  chief  engineer,  Eastern  district;  Henry 
Pels,  representative  in  Germany;  George  S.  Hastings,  Western  rep- 
resentative; W.  A.  Grauten,  Western  representative;  J.  T.  Cunning- 
ham, representative  Eastern  district ;  George  Cadwell,  Milwaukee 
ofifice ;  R.  S.  Sutton,  Milwaukee  office ;  C.  P.  Tolman,  engineering 
department,  Eastern  district;  A.  B.  Brodock,  engineering  depart- 
ment, Eastern  district ;  W.  H.  Goble,  engineering  department, 
Eastern  district;  J.  F.  Dixon,  Jr.,  New  York  office;  J.  N.  Leet,  en- 
gineering department.  Western  district ;  J.  E.  Eldred,  engineering 
department,  Western  district ;  C.  N.  Leet,  engineering  department, 
Western  district. 

THE  CREAGHEAD  ENGINEERING  COMPANY,  of  Cin- 
cinnati, was  on  hand  early  with  a  display  of  its  overhead  material. 
This  company,  as  street  railway  men  well  know,  has  always  made 
a  specialty  of  flexible  brackets  for  trolley  wire  suspension,  and 
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these  brackets,  artistically  arranged,  formed  the  chief  feature  of  the 
exhibit. 

HEYWOOD  BROS.  &  WAKEFIELD  COMPANY,  Wake- 
field, Mass.,  had  a  small  but  interesting  exhibit  of  car  seats,  both 
of  the  ordinary  type  and  the  revolving-chair  type.  The  latter, 
which  are  prominent  in  the  accompanying  engraving,  were  of 
special  interest  on  account  of  the  new  Brooklyn  cars  which  have 
seats  of  the  same  type,  and  which,  on  account  of  its  novel  seating 
arrangement,  probably  attracted  as  much  attention  as  any  ex- 
hibit at  the  convention. 

THE  AMERICAN  VITRIFIED  CONDUIT  COMPANY, 
of  New  York,  made  a  display  of  conduit  in  single  and  multiple- 
duct  forms,  presided  over  by  B.  S.  Barnards,  general  sales  agent. 
The  Manhattan  Railway  is  now  putting  in  2,000,000  ft.  of  this 
conduit,  and  the  street  railway  systems  of  Greater  New  York 
are  extensive  users.  The  number  of  large  companies  using  vitri- 
fied conduit  of  this  make  was  shown  by  a  set  of  placards  on  the 
back  of  the  booth,  the  array  being  a  most  imposing  one.  The 
American  Vitrified  Conduit  Company  also  makes  a  third-rail  in- 
sulator, and  50.000  of  these  are  being  supplied  for  the  electrical 
equipment  of  the  Manhattan  Elevated  Railway,  New  York. 

THE  McROY  CONDUIT  WORKS  was  represented  by  E.  F. 
Kirkpatrick,  of  Chicago.  "Kirk"  says  that  having  sold  the  entire 
output  of  their  factory  for  the  next  year,  they  have  found  it  neces- 
sary to  increase  their  facilities,  and  they  are  now  installing  electri- 
cal machinery  to  operate  their  entire  plant.  This  will  enable  them 
not  only  to  do  twice  the  amount  of  work,  but  also  to  lessen  the 
price  of  production. 

THE  TRIPARTITE  STEEL  POLE.— Much  interest  and  fav- 
orable comment  was  caused  at  the  Garden  on  Wednesday  and 
Thursday  by  the  attractive  exhibit  of  the  Electric  Tripartite  Steel 
Pole  Company,  of  New  York.  Delegates  to  previous  conventions 
have  become  familiar  with  this  pole  by  models  which  have  been 
exhibited  there,  but  at  this  convention  full  sized  poles  were  also 
on  exhibit.  They  occupied  the  most  conspicuous  position  in  the 
Garden:  that  is,  they  were  near  the  center  of  the  arena,  in  fact 
supported  the  trolley  wire  used  by  the  electric  car  of  the  West- 
inghouse  Electric  &  Manufacturing  Company.  In  addition,  the 
company  referred  to  poles  of  this  type  in  use  by  the  Union  Rail- 
way Company  in  the  northern  part  of  the  city.  Both  Mr.  Conger 
and  Giles  S.  Allison  attended  to  the  interests  of  the  Electric 
Tripartite  Steel  Pole  Company,  and  were  kept  busy  answering 
questions  about  and  explaining  the  merits  of  the  new  pole. 

THE  HAM  S.\ND  BOX  COMPANY,  Troy,  N.  Y.,  displayed 
its  various  types  of  boxe?,  some  six  in  number.  No.  4  box  for 
closed  cars,  intermittent  flow.  No.  5  box  for  open  cars,  where  the 
l)oxes  are  placed  under  the  platform,  intermittent  feed.  The  No. 
7  box  under  the  car  seat,  intermittent  or  continuous  feed,  and  the 
No.  S  box.  the  most  recent  of  all.  this  well-known  type  of  box  to 
be  marketed,  which  is  practically  a  continuous  flow  operating  in 
either  direction.  The  exhibit  was  under  the  charge  of  Francis 
Granger,  the  New  York  agent,  .while  the  company  was  repre- 
sented by  A.  W.  Ham  and  A.  M.  Wight. 

ROSSITER,  M.^cGOVERN  &  COMPANY.  New  York,  was 
well  represented  by  Frank  MacGovern,  who  is  widely  known  in 
street  railway  circles  in  New  York  and  throughout  the  country. 
This  company  has  recently  increased  its  capital  stock,  and  is  about 
to  enter  into  even  greater  fields  of  usefulness  than  before. 

THE  McGUIRE  MANUFACTURING  COT^IPANY,  of 
Chicago,  represented  by  B.  F.  Stewart,  sales  manager  of  Chicago, 
and  Mr.  Davenport,  was  unfortunate  in  the  allotment  of  space 
but  had  a  sample  of  one  of  300  trucks  for  the  Great  Northern 
Railway,  of  England,  on  exhibition  in  the  south  gallery,  and  also 
one  of  thirty  trucks  for  the  Birkenhead  Corporation.  Birkenhead, 
England,  the  Royal  Flush  fender  was  also  shown.  The  ship- 
ment of  such  large  orders  of  trucks  from  Chicago  to  England 
was  a  source  of  much  notable  comment  favorable  to  the  goods 
that  could  command  such  orders  in  spite  of  such  distances. 

GENERAL  ELECTRIC  COMPANY.— Conspicuous  at  the 
main  entrance  to  the  garden  was  the  exhibit  of  the  General  Elec- 
tric Company,  covering  about  250  sq.  ft.  The  general  arrange- 
ment of  the  exhibit  was  such  as  to  permit  the  public  to  easily,  ex- 
amine all  of  the  material  shown.  The  principal  feature  was  the 
type-M  train  control  for  electric  railway  motors,  of  which  about 
Tooo  equipments  have  been  ordered  by  the  Manhattan  (Elevated) 
Railway.  This  is  shown  in  actual  operation;  a  sign  with  incan- 
descent lamps  being  substituted  for  the  motors,  by  means  of  which 
the  rise  in  voltage,  which  is  comparable  with  the  rise  of  speed  in 
electric  motors,  was  shown  by  the  varying  brilliancy  of  the  fila- 
ments of  the  lamps.  Of  considerable  importance  was  the  elec- 
trically operated  oil  circuit  breaker  for  ir.ooo  volts,  which  was 
also  shown  in  practical  operation.  This  is  the  type  of  switch  to 
be  used  extensively  by  the  Manhattan  (Elevated)  Railway.  There 


were  also  direct  and  alternating-current  switchboard  panels  simi- 
lar to  those  furnished  this  company  for  use  in  New  York  City. 
Another  feature  was  the  section  of  underground  conduit  showing 
the  construction  followed  by  the  Metropolitan  Street  Railway 
Company  in  this  work,  the  electrical  equipment  for  which  is  fur- 
nished by  the  General  Electric  Company.  Two  of  the  big  G.  E.-66, 
125-hp  motors  which  will  be  used  by  the  Manhattan  Railway  were 
also  to  be  seen  in  the  General  Electric  Company's  space.  Other 
railway  motors  of  the  various  types  used  in  modern  railway 
apparatus  are  shown  by  the  company  as  indicating  the  present 
development  along  these  lines.  Electric  brakes  were  also  shown. 
Grooved  trolley  wire  and  the  various  line  material  required  in  its 
installation  form  an  interesting  part  of  the  exhibit.  There  are 
also  collections  of  various  repair  parts  and  supplies  made  by  this 
company,  in  which  electric  railway  men  are  particularly  inter- 
ested. At  the  middle  part  of  the  company's  space  a  comfortable 
reception  space  was  arranged.  The  following  is  a  list  of  the  Gen- 
eral Electric  Company's  representatives  at  the  convention :  T.  R. 
Lovejoy,  W.  B.  Potter,  R.  rt.  Beach,  C.  C.  Pierce,  J.  J.  Mahoney, 
E.  H.  Mullin,  T.  P.  Bailey,  J.  W.  Buell,  R.  E.  Moore,  S.  W.  Tra- 
wick,  F.  H.  Strieby,  G.  D.  Rosenthal,  F.  F.  Barbour,  J.  C.  Calisch, 
H.  H.  Coreon,  F.  Cutts,  J.  G.  Barry,  A.  H.  Armstrong,  T.  B. 
Whitted. 

THE  CRANE  COMPANY,  Chicago,  had  a  large  collection 
of  valves,  pipe  fittings,  etc.,  in  both  brass  and  iron.  The  back- 
ground and  sides  of  the  company's  space  was  formed  by  num- 
bers of  the  Crane  specialties  built  up  into  peculiar  shapes  by  con- 
necting various  sizes  of  pipe  and  accessories.  Near  the  front 
were  placed  large  A'alves  and  other  separate  pieces  of  standard 
stock.  Sections  of  both  gate  and  globe  valves  were  shown  by 
partially  cutting  away  the  metal,  the  details  of  construction  being 
clearly  shown  by  this  method.  A  24-in.  gate  valve  at  the  corner 
and  several  examples  of  extra-heavy  brass  globe  valves  and  gate 
valves,  together  with  a  valve  intended  for  800  lbs.  per  square  inch 
working  pressure,  attracted  the  notice  of  all  interested  in  h3'draulic 
appliances.  A  tree  made  of  piping  had  been  constructed  in  the 
rear  of  the  exhibit,  and  bore  man\^  varieties  of  oil  cups,  bib  and 
compression  cocks,  gage  cocks,  nozzles,  grease  cups,  whistles, 
etc.,  etc.  An  extra  heavy  valve,  intended  for  a  working  pressure 
of  250  lbs.,  was  also  shown.  This  valve  had  an  outside  screw  and 
yoke,  and  was  fitted  with  a  by-pass.  The  exhibit  was  in  charge  of 
P.  A.  Kimburg. 

THE  TAUNTON  LOCOMOTIVE  MANUFACTURING 
COMPANY,  Taunton,  IMass.,  had  a  complete  snow  plow  on  ex- 
hibition in  the  northeast  corner  of  the  main  hall.  A  great  novelty 
in  the  operation  of  this  machine  was  the  utilization  of  compressed 
air  for  the  raising  and  lowering  of  the  nose  rif  the  plow.  In- 
stead of  having  to  move  a  heavy  lever  in  order  to  change  the 
position  and  so  necessitate  the  employment  of  another  man,  the 
new  Taunton  plow  can  be  easily  adjusted  by  the  motorman  him- 
self as  easily  as  his  air  brake  can  be  applied.  A  cylinder  similar 
to  a  brake  cylinder  is  the  mechanism  used  to  obtain  the  pull  on 
the  plow,  and  it  is  operated  by  an  ordinary  air-brake  equipment. 
A  Christensen  A-i  motor-driven  air  compressor  is  used,  as  well 
as  Christensen  valves  and  gages.  A  straight  gage  carrying"  a 
pointer  is  always  under  the  motorman's  eye,  and  indicates  accu- 
rately the  heighth  of  the  plow's  nose  above  the  rails. 

EDWIN  H.  CHAPIN,  of  the  Rochester  Car  Wheel  Company, 
had  many  friends  at  the  Garden,  and  was  one  of  those  who  seemed 
to  know  everybody.  He  has  attended  a  large  number  of  conven- 
tions, but  this  is  the  first  one  at  which  he  has  been  present  as  the 
representative  of  the  Rochester  Car  Wheel  Works.  He  had  a 
very  attractive  souvenir,  which  was  very  popular  with  all. 

THE  RELIANCE  MANUFACTURING  COMPANY,  of 
Brockton,  Mass.,  made  an  exhibit  of  the  Valentine  automatic 
block  signal  for  single  and  double-track  roads  and  crossings. 
These  signals  have  been  previously  described  in  these  columns. 
D.  Valentine,  the  inventor,  was  in  attendance  and  explained  the 
system  to  manv  interested  operators  of  interurbans. 

FRANCIS  GRANGER,  New  York,  had  the  largest  and  most 
prominently  situated  st)ace  in  the  annex,  attracting  the  attention 
of  all  who  entered  this  section.  Mr.  Granger  is  manufacturers' 
agent  for  a  large  number  of  different  out-of-town  concerns  making 
different  parts  of  railroad  equipment  and  appurtenances,  and  num- 
bers among  his  agencies  the  Corning  Brake-Shoe  Company,  of 
Corning,  N.  Y. ;  the  R.  Bliss  Manufacturing  Company,  of  Paw- 
tucket,  R.  I.;  the  Ham  Sand  Box  Company,  of  Troy,  N.  Y. ;  the 
Lehigh  Car  Wheel  &  Axle  Works,  of  Catasauqua,  Pa.;  the  Hip- 
wood-Barrett  Car  &  Vehicle  Fender  Company,  of  Laconia,  N.  H.; 
the  New  Haven  Car  Register  Company,  of  New  Haven,  Conn.; 
Messrs.  Mcjilton  &  Company,  of  Brooklyn,  N.  Y.,  and  the  Ster- 
ling Electrical  Manufacturing  Company,  of  Warren,  Ohio.  In 
Mr.  Granger's  space  the  New  Haven  Car  Register  Company  ex- 
hibited its  various  styles  of  registers  on  a  shield,  the  company 
having  a  regular  exhibit  in  another  part  of  the  building.  There 
was  also  displayed  an  elaborate  assortment  of  conductors'  badges. 
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punches,  trolley  cords,  trolley  tenders  and  various  other  railway 
appurtenances  and  small  supplies  that  were  of  great  interest  to 
the  visiting  delegates.  Mr.  Granger's  personal  staff  consisted  of 
himself,  William  Hibbard,  A.  B.  Dalby  and  E.  J.  Righter,  who 
all  did  their  utmost  to  entertain  the  delegates  with  the  many 
superior,  practical  and  standard  devices  that  were  being  presented. 

UNION  STOP  SIGNAL  COMPANY,  of  Fall  River,  Mass.,, 
was  one  of  the  new  exhibitors.  This  company  makes  a  signal 
which  is  intended  to  be  operated  in  connection  with  a  telephone 
despatching  system.  The  signal  is  operated  by  a  machine  at  the 
despatcher's  office,  which  automatically  records  the  date,  time  and 
number  of  signal  operated,  whenever  any  signal  on  the  line  is  set 
to  stop  a  car.    It  has  always  been  one  of  the  admitted  weak  points 
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of  the  telephone  despatching  system,  as  used  un  electric  roads, 
that  the  despatcher  cannot  always  communicate  with  the  train 
crews  operating  on  the  line,  because  at  times  when  there  are  de- 
lays it  is  sometimes  necessary  to  stop  cars  which  are  on  time  and 
running  on  the  regular  schedule.  The  conductors  of  such  cars 
could  not  be  expected  to  call  in  the  despatcher  at  every  telephone 
station  on  the  line,  because  by  so  doing  in  ordinary  operation 
there  would  be  unnecessary  delay.  With  a  signal  at  each  tele- 
phone station  which  can  be  set  to  indicate  to  conductors  that  the 
despatcher  has  a  message,  the  telephone  despatching  system  is 
rendered  much  more  valuable.  O.  W.  Hart,  general  manager  of 
the  company,  attended  the  convention,  and  called  attention  to  the 
fact  that  the  use  of  the  "Union"  stop  signal,  together  with  the 
telephone  system,  puts  electric  lines  on  the  same  basis  as  the  steam 
roads  which  have  telegraph  operators  at  every  station. 

THE  UNITED  STATES  ELECTRIC  SIGNAL  COMPANY, 
of  Watertown,  Mass.,  which  has  made  a  long  study  of  the  block- 
signal  problem  for  single-track  roads,  and  which  has  reached  a 
high  state  of  perfection  with  its  apparatus,  made  its  usual  exhibit 
of  a  pair  of  signals  and  trolley  wire  instruments  for  operating 
signals.  The  car  entering  the  block  operates  the  trolley  wire  in- 
strument, which  throws  the  signal  ahead  of  it  at  the  end  of  the 
block  to  danger,  displaying  a  red  light.  The  signal  behind  the 
car  is  set  to  caution,  displaying  a  white  or  other  colored  light,  as 
the  company  using  it  may  desire.  Two  signal  wires  are  required. 
One  of  the  most  difficult  things  to  perfect  was  a  trolley  wire  in- 
strument which  could  be  operated  at  all  speeds  by  the  trolley. 
In  this  respect  the  United  States  Electric  Signal  Company  has 
been  unusually  successful.  Dr.  F.  E.  Withee,  secretary;  J.  J. 
Ruddick,  superintendent,  and  James  H.  Nickerson,  were  at  the 
convention.  The  Henderson  car  sign,  which  this  company  man- 
ufactures, was  also  shown. 

THE  EUREKA  BOILER  COMPOUND  COMPANY  dis- 
tributed circtilars  liberally  among  the  delegates  through  Mr.  Palm- 
er, the  general  manager  of  the  company,  who  made  his  head- 
quarters in  the  space  of  Francis  Granger. 

THE  STERLING  ELECTRICAL  MANUFACTURING 
COMPANY,  of  Warren,  Ohio,  lighted  the  annex  with  its  special 
lamps,  and  samples  were  shown  of  the  various  types  and  descrip- 
tions in  the  enclosure  of  Francis  Granger.  William  Coale  repre- 
sented the  company. 

THE  ST.  LOUIS  CAR  COMPANY,  St.  Louis,  Mo.,  showed 
many  handsome  photographs  of  the  fine  cars  turned  out,  and  had 
one  of  its  improved  headlights  on  exhibition.  The  exhibit  of  the 
company  was  in  charge  of  F.  E.  Huntress. 


THE  HIPWOOD-BARRETT  CAR  &  VEHICLE  FENDER 
COMPANY,  New  York,  exhibited  a  full-sized  platform  and 
fender,  equipped  for  practfcal  demonstration,  while  a  small  model 
was  fitted  up  to  run  on  a  model  track,  showing  the  operation  of  the 
fender  on  an  uneven  roadbed.  The  model  was  in  quarter  scale, 
and  the  rail  and  roadbed  built  proportionately.  The  roadbed  was 
made  to  imitate  Belgium  blocks,  and  the  fender  shown  in  opera- 
tion going  over  such  depressions  and  uneveness  of  road  as  to 
make  the  street  commissioners  hold  up  their  hands  in  holy  horror. 
The  company  also  displayed  in  various  parts  of  the  building,  as 
well  as  their  own  booth,  perpetual  mutoscopes,  giving  actual 
tests  of  the  fender.  The  exhibit  was  under  the  charge  of  Francis 
Granger  and  his  personal  staff,  while  the  company  was  represented 
by  A.  B.  Dalby  and  Messrs.  Hipwood  and  Barrett. 
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THE  CORNING  BRAKE-SHOE  COMPANY,  Corning,  N. 
Y.,  displays  various  types  of  brake-shoes.  The  standard  type  of 
shoe  used  by  the  Brooklyn  Heights,  surface  and  elevated  cars;  the 
standard  of  Coney  Island  &  Brooklyn,  Manhattan  Elevated,  and 
A  arious  other  railroads  operating  in  greater  New  York  were 
shown.  They  also  showed  sections  of  broken  shoes,  showing  the 
position  of  the  insert,  or  soft  iron  center,  and  a  recent  departure 
in  the  shape  of  a  third-raii  contact  shoe,  which  this  company  has 
just  brought  out.  Insert  blocks  of  various  descriptions  and  styles 
were  on  exhibition,  and  the  company  presented  the  delegates  with 
a  rather  tasty  catalogue,  which  attracted  considerable  admiration. 
The  exhibit  was  under  the  direct  charge  of  the  company's  Eastern 
agent,  Francis  Granger,  New  York,  and  other  representatives  of 
the  company,  as  well  as  its  officers,  J.  B.  Terbell,  president;  C.  G. 
Bacon,  vice-president,  and  H.  T.  Mercur,  general  salesagent,  were 
in  attendance. 

THE  HUNTER  ILLUMINATED  CAR  SIGN  COMPANY, 
of  Cincinnati,  had  an  extensive  exhibit  of  its  illuminated  car  signs 
and  also  a  special  rotary  advertising  sign  for  general  advertisers. 
This  sign  attracted  a  great  deal  of  attention.  It  is  constructed 
to  work  automatically,  being  run  by  a  motor  operating  on  the 
outside  of  the  sign.  This  motor  operates  curtains  on  which  are 
displayed  advertisements  of  general  advertisers,  such  as  appear 
in  street  cars,  magazines,  newspapers,  etc.  These  signs  are  in- 
tended to  be  placed  in  the  front  of  business  houses  of  the  larger 
cities.  It  is  one  of  the  most  unique  advertising  devices  ever  in- 
vented. The  representatives  of  the  company  present  at  the  con- 
vention were  Lytle  J.  Hunter,  E.  L.  Hawkins  and  William 
Willing. 

STANLEY  ELECTRIC  MANUFACTURING  COMPANY, 
Pittsfield,  Mass.,  is  now  entering  the  railway  field,  and  Samuel 
T.  Dodd,  manager  of  the  railway  department,  visited  the  con- 
vention to  interest  street  railway  men  in  his  company's  new  work 
in  that  line.  The  company  was  also  represented  by  Charles  E. 
Bibber  and  Messrs.  Kelly  and  Jackson,  of  the  engineering  depart- 
ment. 

THE  BIERBAUM  &  MERRICK  METAL  COMPANY,  Buf- 
falo. N.  Y.,  represented  by  William  H.  Barr  and  E.  P.  Sharp, 
had  a  neat  little  display  of  lumen-bronze  bearings  and  steel-flange 
trolley  wheels.  A  programme  in  condensed  form,  which  this 
company  issued  and  sent  to  all  street  railway  men,  was  much 
appreciated  because  of  its  excellent  arrangement  for  ready  refer- 
ence. 
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ADAMS  &  WESTLAKE  COMPANY,  of  Chicago,  was  repre- 
sented by  W.  W.  Willets,  vice-president  and  general  manager; 
W.  S.  Bartholomew,  Eastern  manager;  E.  H.  Stearns,  A.  S.  An- 
derson and  J.  A.  Foster.  The  display  of  this  company  consisted 
of  arc  headlights,  interior  arc  lamps,  signal  lamps,  both  oil  and 
electric,  and  brake  handles.  This  company  has  always  played  an 
important  part  in  the  railway  lamp  business,  and  the  exhibit  in- 
dicated that  it  intends  to  keep  the  place  under  the  changed  con- 
ditions brought  about  by  higher  speed  electric  railroading. 

THE  KINNEAR  MANUFACTURING  COMPANY,  of 
Columbus,  Ohio,  exhibited,  in  charge  of  Ferdinand  C.  Schmidt, 
secretary,  the  Kinnear  car-house  doors  for  large  openings 
equipped  with  trolley-wire  connections.  This  company  furnishes  a 
great  many  doors  for  car  houses,  and  also  for  other  purposes 
where  a  fireproof  door  is  required,  not  only  for  use  in  America 
but  in  Europe. 

THE  H.  B.  CAMP  COMPANY,  of  Akron,  Ohio,  manufac- 
turers of  vitrified  clay  conduit  duct,  made  a  display  of  samples 
under  the  charge  of  Charles  C.  Baird,  of  the  New  York  office, 
who  was  prepared  at  any  time  to  take  delegates  out  over  conduit 
work  being  done  with  Camp  conduit  in  New  York  and  vicinity. 

THE  BISHOP  GUTTA  PERCHA  COMPANY,  of  New 
York,  had  a  neat  display  in  charge  of  H.  D.  Reed,  superintendent 
of  the  company,  and  I.  W.  Smith.  In  this  exhibit  a  specialty  was 
made  of  railway  cables,  this  company  having  been  unusually  suc- 
cessful in  supplying  wires  for  car  wiring  where  moisture-resisting 
qualities  are  especially  needed.  Some  pieces  of  raw  gutta  percha 
and  para  rubber  were  instructive  as  to  the  origin  of  our  most 
valuable  insulating  material. 

THE  R.  BLISS  MANUFACTURING  COMPANY,  Paw- 
tucket,  R.  I.,  owner  and  manufacturer  of  the  Wood  patent  safety 
car  gate,  displayed  a  full-sized  platform,  mounted  and  equipped  on 
one  side  with  the  standard  gate,  which  is  so  extensively  used  on 
the  Brooklyn  Heights  Railroad,  Boston  Elevated,  Union  Rail- 
road, Jersey  City,  Hoboken  &  Paterson  Railroad,  Third  Avenue 
Railroad,  and  various  others  throughout  the  country,  too  numer- 
ous to  mention.  The  other  side  of  the  platform  was  equipped 
with  a  double  folding  gate,  applicable  to  vestibuled  cars,  wide 
platforms  or  narrow  bulkheads  cars,  as  the  gate  folds  in  half  its 
span.  Various  other  styles  of  gates  were  on  exhibition.  The  ex- 
hibit was  under  the  charge  of  Francis  Granger,  and  his  personal 
staff,  while  the  company  was  represented  by  General  Manager  N. 
H.  Colwell. 

THROUGH  THE  COURTESY  OF  THE  COMPRESSED 
AIR  COMPANY,  New  York,  the  delegates  were  invited  to  in- 
spect the  works  of  the  company,  at  Rome,  N.  Y.  The  length  of 
the  journey  and  the  inability  to  arrange  for  sufficient  time  for  the 
extended  trip  during  the  regular  programme  of  the  convention 
prevented  the  Compressed  Air  Company  from  giving  a  special 
excursion,  but  tickets  to  Rome  could  be  obtained  for  the  asking, 
and  the  well-known  generosity  in  such  matters  of  H.  D.  Cooke, 
the  president,  guarantees  that  anyone  accepting  the  invitation  will 
be  well  entertained.  The  Compressed  Air  Company  has  recently 
perfected  some  special  designs  of  motors  for  the  independent  oper- 
ation of  cars,  and  the  opportunity  afforded  for  investigating  this 
most  important  subject  in  both  city  and  interurban  traction  work 
will  probably  be  utilized  by  many  of  the  delegates.  Tickets  can 
be  had  at  the  company's  office,  621  Broadway. 

GEORGE  L.  R.  ELDRIDGE,  president  of  the  Acme  Switch 
Company,  Hartford,  Conn.,  was  in  attendance  at  the  convention. 
Much  interest  was  manifested  in  the  new  Acme  Time  Switch, 
which  Mr.  Eldridge  explained,  and  which  is  designed  to  cut  in  or 
throw  out  lights,  motors,  etc.,  at  given  hours. 

THE  KEYSTONE  ELECTRICAL  INSTRUMENT  COM- 
PANY, Philadelphia,  was  represented  by  J.  F.  Stevens.  It  ex- 
hibited a  full  line  of  switchboard  and  portable  instruments  in 
various  types  and  ranges,  contained  in  cases,  showing  a  number  of 
attractive  styles  of  finish.  A  feature  of  the  exhibit  was  a  new 
vehicle  volt-ammeter.  This  instrument  is  the  result  of  much  prac- 
tical and  successful  experience.  The  black  enamel  case  adopted 
as  a  standard  finish  is  attractive  and  serviceable.  The  exhibit  was 
placed  in  the  Morris  Electric  Company's  booth. 

THE  STERLING  VARNISH  COMPANY  and  the  PITTS- 
BURGH INSULATING  COMPANY,  of  Pittsburgh,  had  a  very 
attractive  exhibit  in  charge  of  H.  Lee  Bragg,  several  salesagents 
and  S.  C.  Schenk,  Eastern  representative.  They  showed  samples 
of  their  new  insulating  fabrics,  made  by  applying  Sterling  insu- 
lating varnish  to  various  grades  of  paper  and  linen.  These  fabrics 
have  a  guaranteed  insulation  of  from  8000  to  15,000  volts  puncture 
test.  Sample  books  containing  specimens  of  the  various  grades  were 
distributed.  A  feature  of  this  exhibit  was  a  number  01  sheets  of 
Penn  Sterling  varnish  obtained  by  applying  the  varnish  to  glass, 
baking,  and  stripping. 


THE  CLING  SURFACE  MANUFACTURING  COMPANY, 
Buffalo,  N.  Y.,  had  a  space  in  the  balcony,  where  Charles  F.  Chase, 
Eastern  manager,  explained  that  "the  days  of  tight  bolts  are  over," 
and  showed  what  Cling  Surface  will  do.  An  attractive  circular  il- 
lustrating belts  treated  with  Cling  Surface  in  many  shops  was  dis- 
tributed. 

THE  FRANKLIN  ELECTRIC  MANUFACTURING  COM- 
PANY, Hartford,  Conn.,  makers  of  "Fenico"  incandescent  lamps, 
was  represented  by  Jonathan  Camp,  manager.  This  company  is 
making  a  special  street  railway  lamp,  and  Mr.  Camp  found  many 
opportunities  to  present  this  department  of  its  business. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  of  New 
York,  showed  full-sized  samples  of  its  various  types  of  fenders 
and  other  specialties.  The  fenders  were  attached  to  car  platforms, 
and  could  be  examined  at  pleasure  by  the  delegates — most  of  them, 
however,  being  familiar  with  the  "Providence"  principles  from  per- 
sonal observation  on  their  own  roads.  Col.  A.  C.  Woodworth  was 
constantly  in  attendance,  and  in  the  first  two  days  of  the  conven- 
tion he  sold  more  than  twice  as  many  of  the  fenders  as  at  any 
entire  convention  ever  held  in  his  seven  years'  experience.  A 
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more  detailed  description  of  the  Providence  lenders,  Millen  car- 
step  lifter,  Campbell  snow  broom  and  other  specialties  which  he 
had  on  exhibition  will  be  given  next  week.  The  exhibit  of  the 
Consolidated  Car  Fender  Company,  of  New  York,  as  usual,  at- 
tracted wide  interest,  and  its  popularity  was  enhanced  by  two  very 
neat  souvenirs,  which  immediately  became  very  popular.  One  was 
a  treatise  on  life  savers  in  general,  although  it  did  not  refer  to 
Consolidated  car  fenders.  The  other  souvenir,  like  the  Consoli- 
dated fender,  was  a  drawing  feature,  and,  in  spite  of  the  fact  that 
the  popular  Colonel  had  laid  in  a  large  supply  of  these  souvenirs, 
their  number  soon  became  exhausted. 

THE  J.  G.  BRILL  COMPANY,  of  Philadelphia,  had  an  ex- 
tensive exhibit  of  the  recently  perfected  specialties  in  rolling  stock 
which  it  has  produced.  This  included  many  new  types  of  cars 
and  trucks,  all  of  which  were  ably  described  and  their  merits 
clearly  brought  out  by  a  corps  of  gentlemen  headed  by  W.  H. 
Heulings,  Jr.,  who  devoted  his  time  to  the  interests  of  his  company 
by  utilizing  the  knowledge  he  has  of  every  detail  of  construction 
of  the  Brill  products  in  helping  the  visiting  delegates  to  thor- 
oughly appreciate  the  advantages  of  the  novelties  recently  invented 
by  John  A.  Brill  and  other  members  of  the  company's  staff.  In 
the  Brill  exhibit  itself  no  car  was  shown  in  its  entirety,  although 
an  excellent  example  of  Brill  construction  was  given  by  the  large 
vestibuled  car  which  was  used  with  the  Standard  Brake  Com- 
pany's operating  exhibit  in  the  Westinghouse  space.  Three  sec- 
tions of  cross-seat  cars,  each  extending  two  seats  in  length,  was 
quite  sufficient,  however,  to  arouse  great  interest  in  the  new  de- 
signs, especially  in  the  type  of  car  particularly  adapted  to  subur- 
ban summer  service,  which  was  indicated  as  the  "Narragan- 
sett."  It  consisted  of  a  two-step  open  body,  which  allowed  suffi- 
cient space  beneath  to  accommodate  the  large  trucks  necessary  in 
four-motor  operation.  The  upper  step  of  this  car  is  peculiarly 
formed  by  joining  two  angle-irons  together  in  the  form  of  a  "Z," 
thus  making  a  very  rigid  construction  in  the  minimum  amount 
of  space  for  sills.  The  manner  of  attaching  the  side  bars  is  also 
novel,  heavy  iron  pockets  being  provided  in  addition  to  the  or- 
dinary round  seat  end  panels.  The  other  two  sections  of  cars 
show,  respectively,  the    Brill    convertible   and  semi-convertible 
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types,  and  the  cut  being  made  through  the  portion  between  the 
side  posts  the  action  of  the  sash  and  panels  is  entirely  exposed 
for  inspection,  while  opening  and  closing  the  sides.  Beside  the 
car  sections  were  placed  a  27-G  truck  having  a  four-wheel  base 
for  city  and  suburban  traffic,  and  the  No.  27  truck  which  is  being 
supplied  to  the  Brooklyn  elevated  railroads.  This  latter  type  of 
truck  represents  possibly  the  greatest  advancement  in  some  years 
in  the  design  of  the  standard  Master  Car  Builders'  truck,  as,  owing 
to  the  peculiarities  of  its  construction,  it  runs  with  great  smooth- 
ness, and  has  the  least  possible  tendency  to  kick  up  upon  the  ap- 
plication of  the  brakes.    Other  trucks  were  placed  nearby. 

THE  ALBERT  &  J.  M.  ANDERSON  COMPANY,  of  Boston, 
Mass.,  was  represented  by  Albert  Anderson,  of  the  home  office, 
and  Ernest  Woltman,  the  New  York  manager.  The  company 
showed  a  large  amount  of  the  high-class  street  railway  supplies 
which  have  made  its  name  familiar  in  connection  with  line  ma- 
terial and  switchboard  accessories,  and  both  Messrs.  Anderson  and 
Woltman  explained  the  more  unique  features  found  in  some  recent 
developments  in  high-current  work  to  the  delegates.  Not  the  least 
interesting  of  the  articles  in  the  booth  were  some  specimens  of  An- 
derson apparatus  which  had  been  subjected  to  most  severe  usage 
and  had  withstood  the  efTects  with  remarkable  results.  A  trolley- 
wheel  was  shown  which  had  traveled  10,000  miles  on  the  Jung- 
frau  Mountain  Railway,  and  which  had  worn  through  in  several 
places  at  the  hub.  The  absolutely  even  wear  shown  by  this  trolley- 
wheel  made  further  remarks  on  the  excellence  of  the  material  ot 
which  it  was  composed  imnecessary.  An  example  of  the  stability 
of  the  Anderson  insulating  materials  was  shown  by  a  trolley  ear 
which  had  been  subjected  to  a  short-circuit  which  had  completely 
fused  away  one  side  of  the  ear  and  melted  the  iron  casing  of  the 
insulation.  This  immense  heat  had,  however,  failed  to  effect  the 
insulation  to  any  appreciable  extent.  The  space  was  flanked  on 
each  side  by  very  large  direct-current  switches,  one  of  which 
was  designed  by  T.  H.  Tapley,  chief  electrician  of  the  Govern- 
ment Printing  Office,  for  use  in  Washington,  and  the  other  by  the 
engineers  of  the  New  York  Edison  .Company,  for  use  in  New  York. 
This  latter  switch  had  a  capacity  for  carrying  easily  10,000  amps., 
and  weighed  2500  pounds.  It  is  practically  a  complete  switch- 
board in  itself,  consisting  of  seven  independent  switches  between 
massive  bars  of  copper,  and  is  mounted  on  a  S-in.  slate  base.  The 
switch  for  the  Washington  printing  office  was  a  6ooo-amp.,  double- 
pole,  double-throw,  double-break  switch.  In  front  of  the  booth 
were  two  "Monarc"  enclosed-arc  lamps  especially  designed  for  use 
on  trolley  circuits,  and  at  the  back  were  two  boards  containing 
small  supplies.  The  one  on  the  right  showed  a  full  line  of  the 
yEtna  and  Hecla  specialties  in  overhead  line  material  and  third- 
rail  insulators;  while  the  one  on  the  left, contained  many  types  of 
standard  Anderson  switches,  etc.  In  the  center  of  this  latter  board 
was  a  large  200-amp.  switch  and  many  types  of  quick-break  switches 
were  shown.  The  special  type  of  switch  used  under  the  hoods  of 
the  Brooklyn  Elevated  Railroad  cars  and  quick-break  feeder 
switches  for  attaching  to  trolley  poles,  as  well  as  an  example  of  the 
well-known  Aja.x  quick-break  feeder  switches,  were  also  exhibited. 
In  the  center  of  the  booth  at  the  back  were  model  panels  for  both 
feeder  and  generator  sections  of  street  railway  switchboards. 

THE  NATIONAL  LEAD  COMPANY,  of  New  York,  exhibited 
a  full  line  of  the  well-known  Phoenix  metal,  solder  wire,  solder  bars, 
Perfection  anti-friction  metal,  Sterling  journal  metal  and  white 
lead  and  linseed  oil.  The  company  had  had  dies  made  of  hand- 
some medals,  a  trifle  larger  than  a  half-dollar,  containing  the  pic- 
ture of  President  Vreeland.  of  the  Metropolitan  Street  Railway, 
and .  from  these  dies  medals  had  been  struck  in  Phoenix  metal  for 
distribution.  The  recipients  were  requested  to  try  the  toughness 
and  durability  of  the  metal  with  a  hammer,  and  if  they  desired  to 
obtain  another  souvenir  they  could  have  it  by  writing  to  the  com- 
pany. The  National  Lead  Company  is  putting  up  a  large  amount 
of  solder  in  small  pieces,  each  piece  being  just  large  enough  to 
solder  a  can  or  doing  other  small  work.  In  this  way  a  manufac- 
turing house  can  prevent  in  a  simple  manner  the  stealing  of  solder 
by  its  employees,  as  there  being  so  many  pieces  of  solder  per  pound, 
it  is  extremely  simple  to  keep  an  absolute  check  upon  the  work  in 
hand.  John  Hadcock,  Robert  Boyd  and  E.  L.  Weithas  represented 
the  company. 

THE  TAYLOR  ELECTRIC  TRUCK  COMPANY,  of  Troy,  N. 
Y.,  had  a  number  of  its  special  electric  traction  trucks  for  both 
single  and  double-truck  cars  on  exhibition.  The  exhibit  was  in 
charge  of  John  Taylor,  A.  J.  Tupper  and  Robert  Kasson,  and  con- 
tained a  standard  7-ft.  wheel-base  single  truck  and  an  extra  heavy 
8-ft.  wheel-base  single  truck..  Among  tiie  double  trucks  were  two 
of  the  latest  designs  in  short  wheel-base  trucks  having  outside 
hung  motors,  and  an  example  of  what  is  known  as  the  Empire  State 
radial  truck.  The  regular  swing-motion  truck,  with  equalizer,  and 
the  extra  heavy  swing-motion  truck,  with  eqtializer,  for  high-speed 
interui'ban  service  were  also  shown. 


THE  CONSOLIDATED  CAR  HEATING  COMPANY,  of 
Albany,  had  a  handsome  exhibit  of  the  standard  car  heaters  which 
are  in  such  general  use  throughout  the  country,  and  which  have 
been  adopted  by  so  many  roads  recently  around  the  vicinity  of  New 
York.  C.  S.  Hawley,  of  the  New  York  office,  was  in  charge  of  this 
space,  and  some  of  the  figures  which  he  quoted  regarding  recent 
sales  created  considerable  surprise  among  the  attending  delegates. 
The  special  heater  which  has  been  designed  for  use  in  the  New 
York  elevated  cars  after  the  electrical  equipment  of  the  road  was 
shown  in  a  prominent  position,  and  in  a  new  type  of  Brooklyn 
Rapid  Transit  car  near  by  a  new  single  coil  heater  for  use  on  the 
side  of  the  car  was  shown  installed,  a  full  equipment  being  provided. 

THE  SPRAGUE  ELECTRIC  COMPANY,  of  New  York,  ex- 
hibited a  complete  Sprague  multiple-unit  equipment  as  it  would 
be  installed  on  a  three-car  train  consisting  of  two  four-motor  cars 
and  a  trailer.  F.  J.  Sprague  was  in  charge  of  the  exhibit,  and  ex- 
plained the  details  of  his  system  to  the  delegates.  Four  Lorain 
motors  in  a  rov/  represented  the  motor  equipment  of  one  car,  and 
four  motors  placed  on  Peckham  trucks  in  the  Peckham  space  ad- 
joining represented  the  motors  of  the  second  car.  The  trailer  was 
simply  indicated  by  a  long  flexible  connecting  cable.  With  these 
three  cars  Mr.  Sprague  could  make  twenty-one  combinations  in 
coupling  up,  showing  the  great  flexibility  of  the  system,  its  adapt- 
ability to  elevated  service  where  there  is  small  room  for  switching, 
and  trains  are  made  up  in  the  shortest  time  possible. 

THE  LORAIN  STEEL  COMPANY,  of  Lorain,  Ohio,  had  a 
handsome  exhibit  on  the  south  aisle.  This  company  not  only 
showed  a  large  amount  of  its  special  work  for  street  railway  service, 
but  also  had  an  extensive  exhibit  of  its  electric  traction  motors. 
A  37-hp  motor  was  shown  complete,  open  for  inspection,  and  so-hp 
and  75-hp  motors  were  also  included.  A  50-hp  armature  was 
shown  with  the  casing  removed,  so  that  the  construction  could  be 
ins]iected.  The  company  had,  besides  the  railway  motors  shown  in 
the  booth,  four  50-hp  Lorain  motors,  with  gears  and  case  com- 
plete, in  the  space  occupied  by  the  Sprague  Electric  Company  and 
operated  by  the  Sprague  multiple-unit  system.  A  No.  64  controller 
for  four-motor  equipments  and  a  No.  38  controller  for  two-motor 
equipments  were  also  placed  in  the  Lorain  exhibit.  A  good  deal 
of  attention  was  attracted  by  the  new  parallel  ground  throw  switch 
which  has  recently  been  brought  out  by  the  company.  This  switch 
operates  by  a  cam  movement  in  such  a  manner  as  to  be  practically 
proof  against  freezing  or  other  ordinary  impediments  to  perfect 
reliability,  and  is  easily  and  surely  operated  at  all  times.  Several 
frogs  are  shown  with  removable  hardened  steel  plates  at  the  points 
of  greatest  wear.  Almost  the  entire  front  of  the  exhibit  is  lined 
with  a  row  of  short-rail  sections  placed  on  end,  which  show  the 
almost  infinite  variety  of  rails  for  street  railway  work  which  are 
manufactured  by  the  company.  Major  H.  C.  Evans,  of  the  New 
York  office,  was  in  charge  of  the  exhibit,  and  ably  entertained  the 
numerous  friends  who  paid  many  a  pleasant  visit  to  the  enclosure. 

THE  SHERWIN-WILLIAMS  PAINT  COMPANY,  of  Cleve- 
land, Ohio,  had  a  handsome  indication  of  their  importance  in  the 
railway  field  in  the  shape  of  two  large  signs,  one  on  each  side  of 
the  entrance  to  the  annex.  The  design  on  these  placards,  repre- 
senting a  pot  of  red  paint  "covering  the  earth,"  is  the  familiar 
mark  of  the  company,  but  many  of  the  railway  delegates  were  sur- 
prised to  learn  from  the  representatives  of  the  company  in  at- 
tendance the  large  business  with  street  railways  which  is  being  built 
up.  Although  the  home  office  of  the  company  is  located  at  Cleve- 
land, the  many  branches  in  New  York,  Chicago,  Newark,  Montreal, 
Toronto,  Boston,  San  Francisco  and  Kansas  City  make  it  extremely 
accessible  to  all  street  railway  managers,  and  the  excellence  oi  the 
company's  product  has  influenced  a  large  number  to  adopt  it  for 
their  work.  The  members  of  the  company  in  attendance  at  the 
convention  were  E.  M.  Williams,  manager  .street  railway  sales  de- 
partment ;  J.  F.  Doyle,  special  street  railway  representatives ;  E. 
M.  Richardson,  manager  marine  department,  and  W.  B.  Albright, 
manager  Eastern  railway  department. 

THE  GOLD  CAR  HEATING  COMPANY,  of  New  York,  had 
in  operation  in  its  space  a  display  of  heaters  which  represented  the 
full  standard  elevated  railway  equipment,  consisting  of  eighteen 
heaters  on  a  long  wooden  frame.  The  Gold  Company  in  its  new 
regulating  three-point  switch  has  perfected  a  device  which  fully 
meets  the  requirements  of  this  heavy  type  of  service,  carrying  in 
safety  60  amps.,  and  breaking  the  circuit  at  this  load  on  650  volts 
without  injury.  The  new  switch  is  one  of  the  principal  features, 
in  fact,  of  the  exhibit.  At  the  back  of  the  space  two  handsomely 
finished  boards  represent  two  seat  risers.  The  upper  one  contains 
three  heaters  which  are  recessed,  or  panel  heaters,  and  the  lower 
board  contains  three  more  which  stand  out  from  the  riser.  Sev- 
eral cross  seats  of  the  "Walkover"  pattern  are  exhibited,  equipped 
with  the  standard  types  of  Gold  heaters  for  this  work.  Edward 
E.  Gold,  William  E.  Banks,  J.  E.  Ward  and  Frank  Cahill  had  no 
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difficulty  in  keeping  the  interest  of  the  numerous  friends  of  the 
company  who  frequented  the  space,  and  distributed  a  handsome 
souvenir  badge  representing  the  "America"  cup,  which  has  recently 
been  occupying  so  many  minds. 

THE  LEHIGH  CAR  WHEEL  &  AXLE  WORKS,  of  Catas- 
auqua,  Pa.,  had  a  very  interesting  exhibit  of  their  well-known  car 
wheels  in  the  space,  under  the  direction  of  their  Eastern  agent. 
Francis  Granger.  The  company  showed  a  33-in.  spoke  wheel,  a  33- 
in.  single  plate  wheel,  and  a  20-in.  pony  wheel  for  maximum  trac- 
tion trucks,  which  are  all  representative  samples  of  the  extensive 
business  carried  on  by  this  company  in  street  railway  work.  Some 
of  the  interesting  features  of  the  exhibit  were  chill  blocks  and  other 
important  factors  connected  with  the  manufacture  of  car  wheels 
and  sections  of  broken  wheels,  showing  the  chill  were  so  placed 
that  the  delegates  could  readily  examine  into  the  excellence  of  the 
Lehigh  Car  Wheel  &  Axle  Works'  products.  The  exhibit  was 
made  under  the  direction  of  Francis  Granger,  the  Eastern  agent, 
while  the  company  was  represented  by  B.  F.  Swartz  and  J.  W. 
Fuller. 

THE  PECKHAM  MANUFACTURING  COMPANY,  of  New 
York,  had  a  large  space  in  the  central  portion  of  the  hall,  which 
was  filled  with  its  well-known  trucks  and  accessories.  The  exhibit 
was  directly  under  the  supervision  of  Edgar  Peckham,  who  was 
assisted  by  W.  G.  Price,  A.  W.  Field,  B.  R.  Stare,  G.  W.  Bowers, 
W.  H.  Stare,  Warren  Boyer,  and  J.  A.  Hanna,  the  Western  agent 
of  the  company.  Two  maximum  traction  trucks,  two  city  service 
trucks,  with  four-motor  equipments  and  33-in.  wheels;  one  Ex- 
celsior single  truck,  and  four  high-speed  interurban  trucks  for 
specially  heavy  service,  were  shown  in  the  company's  own  space, 
and  in  the  Westinghouse  section,  near  by,  was  exhibited  a  Metro- 
politan special  truck,  equipped  with  Westinghouse  motors.  Sev- 
eral examples  of  the  recently  perfected  Price  hydraulic  brake  were 
shown,  and  the  operation  was  practically  illustrated  by  one  brake, 
which  was  attached  to  a  truck  equipped  with  motors,  and  so  ar- 
ranged that  it  could  be  operated  at  pleasure. 

WILLIAM  WHARTON,  Jr.,  &  COMPANY,  Incorporated, 
of  Philadelphia,  had  a  handsome  exhibit  in  the  main  hall  at  the 
right  of  the  entrance,  containing  some  very  fine  examples  of  special 
work,  and  photographs  of  various  track  layouts,  installed  by  this 
company.  A  full-sized  switch  was  placed  on  end  in  the  middle  of 
the  space,  which  contained  manganese  steel  sections  at  all  the 
points  of  maximum  wear,  and  in  the  center  of  this  fine  piece  of 
work  was  hung  a  blue  print  of  the  famous  Dewey  Square  layout 
at  Boston,  one  of  the  most  difficult  pieces  of  special  work  ever 
made  in  this  country.  The  exhibit  was  in  charge  of  William 
Wharton,  Jr.,  Victor  Angerer,  W.  Rodman  Wharton,  W.  J.  Burns 
and  R.  C.  McCoy. 

 ^- 

The  Wabash  Special  from  Chicagfo 


A  large  number  of  street  railway  officials  and  supply  men  left 
Chicago  for  New  York  Monday  at  3  p.  m.  The  train  consisted  of 
four  Pullman  cars,  a  dinner  and  baggage  car.  It  was  in  charge 
of  W.  C.  Keeran,  of  the  Wabash  road,  and  had  the  right  of  way 
over  all  other  trains.  Detroit  was  reached  in  six  and  one-half 
hours.  All  enjoyed  the  ferry  ride,  the  American  and  Canadian 
shores  showing  brilliantly  by  electric  lights.  The  train  passed 
through  Buff'alo  Tuesday  morning  before  many  of  the  travelers 
were  astir,  but  at  7  o'clock  the  porter  roused  every  one  with  his 
call  for  breakfast.  The  dining  service  and  menu  on  these  cars 
was  excellent.  At  Syracuse  the  train  took  the  famous  Empire 
Express  engine  999.  All  day  the  beautiful  scenery  of  New  York 
State  was  viewed  with  delight,  as  the  train  rolled  rapidly  over  the 
New  York  Central  and  West  Shore  tracks.  A  brief  halt  was  made 
in  the  morning,  where  a  collision  between  freight  trains  had 
wrecked  two  engines  and  several  freight  cars.  The  train  arrived 
at  Weehawken  station  at  4:45  p.  m.  Every  one  was  well  pleased 
with  the  services  of  both  the  Wabash  and  West  Shore  roads,  and 
great  credit  is  due  Mr.  Keeran  for  his  attention  to  the  personal 
comfort  of  the  passengers.  The  party  numbered  seventy-seven 
persons,  many  gentlemen  being  accompanied  by  their  wives.  The 
following  were  on  board: 

H.  B.  Abbott,  Street  Railway  Journal,  Chicago. 

F.  O.  Adams,  Mark  Equipment  Company,  Chicago. 

W.  L.  Arnold  and  wife,  Arnold  Electric  Power  Station  Com- 
pany, Chicago.  || 

R.  G.  Arnold,  Arnold  Electric  Power  Station  Company,  Chi- 
cago. 

G.  H.  Atkin,  General  Western  Agent,  Electric  Vehicle  Coni- 
])any,  Chicago. 

J.  M.  Atkinsdii,  riiicaKO. 


Theo.  P.  Bailey  and  wife,  General  Electric  Company,  Chicago. 
Harry  Beardsley,  Kansas  City  Star,  Kansas  City,  Mo. 
David  A.  Belden,  Aurora  Street  Railway  Company,  Aurora,  111. 
M.  A.  Berg,  Porter  &  Berg,  Chicago. 

George  S.  Bigelow,  Railway  Department  Chicago  Varnish  Com- 
pany. 

H.  T.  Bigelow,  the  Hale  &  Kilburn  Manufacturing  Company, 
Chicago. 

James  W.  Buell,  General  Electric  Company,  Chicago. 
George  J.  Caldwell,  Christensen  Engineering  Company,  Mil- 
waukee. 

W.  P.  Cosper  and  wife,  Consolidated  Car  Heating  Company, 
Albany,  N.  Y. 

F.  W.  Edmunds  and  wife,  Railway  Supply  Company,  Chicago. 
D.  J.  Evans  and  wife,  Lorain  Steel  Company,  Chicago. 
Fred  H.  Fitch,  Denison  &  Sherman  Railway  Company,  Deni- 
son,  Texas. 

Harvey  B.  Fleming,  Chicago  City  Railway  Company,  Chicago. 

D.  H.  Goodrich,  Omaha  Street  Railway  Company,  Omaha,  Neb. 
William  A.  Grauten,  Christensen  Engineering  Company.  Mil- 
waukee. 

Edward  R.  Grier,  Bryant  Ellectric  Company,  Chicago. 
Thomas  G.  Grier,  American  Circular  Loom  Company,  Chicago. 
Harry  M.  Grier,  Pantasotc  Company,  Chicago. 
J.  A.  Hanna,  Chicago. 

George  S.  Hastings,  Christensen  Engineering  Company,  Mil- 
waukee. 

T.  A.  Henderson.  Chicago  Union  Traction  Company,  Chicago. 
A.  A.  Hinton,  St.  Louis  Car  Wheel  Company. 
A.  L.  Hutchinson,  Weyauwega,  Wis. 

J.  H.  Jagoe,  Traveling  Passenger  Agent,  West  Shore  Railroad, 
L  hicago. 

Leon  Jewell,  Chicago  City  Railway  Company,  Chicago. 
N.  C.  Keeran,  City  Passenger  and  Ticket  Agent,  Wabash  Line, 
Chicago. 

William  E.  Keily,  Western  Electrician,  Chicago. 

E.  F.  Kirkpatrick,  Western  Manager,  McRoy  Clay  Works, 
Chicago. 

C.  K.  Knickerbocker,  Griffin  Wheel  Company,  Chicago. 
John  P.  Laird,  Kansas  City,  Mo. 

M.  W.  Low,  Little  Wolf  River  Telephone  Company,  Fond  du 
I.ac,  Wis. 

C.  E.  Lund,  Chicago  City  Railway  Company. 
J.  H.  McGill,  Chicago. 

J.  G.  McMichael  and  wife.  Atlas  I-iailway  Supply  Company. 
Chicago. 

Richard  McCulloch,  Chicago  City  Railway  Company. 
John  Millar,  Master  Mechanic  Chicago  Union  Traction  Com- 
pany. 

John  S.  Minary,  Louisville  City  Railway  Company. 
J.  Z.  Murphy,  Chief  Engineer  Chicago  Union  Traction  Com- 
pany. 

P.  Needham,  Chicago  Union  Traction  Company. 

Edgar  S.  Nethercut  and  wife,  Paige  Iron  Works,  Chicago. 

Michael  O'Brien  and  wife,  Master  Mechanic  Chicago  City  Rail- 
way Company. 

R.  H.  Pierce,  Pierce,  Richardson  &  Neiler,  Chicago. 

J.  W.  Porter,  Porter  &  Berg,  Chicago. 

W.  D.  Ray,  Detroit  Construction  Company,  Detroit. 

W.  E.  Read,  Consolidated  Railway  &  Power  Company,  Salt 
Lake  City. 

Charles  Remelius,  Indianapolis  Street  Railway  Company,  In- 
dianapolis. 

W.  P.  Read,  Consolidated  Railway  &  Power  Company,  Salt 
Lake  City,  Utah. 

F.  W.  Renshaw,  Lappin  Brake-Shoe  Company,  Chicago. 

H.  C.  Schwitzgebel,  Metropolitan  Street  Railway  Company, 
Kansas  City,  Mo. 

H.  M.  Sloan,  General  Manager  the  Calumet  Electric  Street 
Railway  Company,  Chicago. 

W.  A.  Smith,  General  Manager  Omaha  Street  Railwav,  Omaha, 
Neb. 

William  M.  Smith,  Secretary  and  Treasurer  Chicago  Insulated 
Wire  Company,  Chicago. 

W.  T.  Van  Dorn,  Manager  W.  T.  Van  Doni  Company,  Chi- 
cago. 

Albert  von  Hoffmann,  President  Castweld  &  Construction  Com- 
pany. 

William  Walmsley  and  wife,  Superintendent  Chicago  City  Rail- 
way Company,  South  Chicago. 

C.  E.  Wilson  and  Wife,  Chicago  City  Railway  Company,  Chi- 
cago. 

M.  M.  Wood,  General  Electric  Company,  Chicago. 
Prank  M.  Zimmerman,  General  Manager  the  Elgin,  Aurora  & 
.Sdiithrrn  Trnrtinn  Company,  Ain^ora,  T11. 
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Annual  Meeting  of  the  Metropolitan  Street  Railway 
Association 


The  excellent  work  accomplished  by  the  Metropolitan  Street 
Railway  Association,  of  New  York,  which  goes  on  steadily  through 
the  year,  comes  to  public  notice  prominently  once  in  twelve  months 
when  the  association  holds  its  annual  meeting.  This  occurred  on 
the  evening  of  Oct.  5,  when  the  members  of  the  association  and 
their  friends  met  at  Carnegie  Hall,  listened  to  a  report  of  President 
Vreeland  on  the  year's  work,  and  were  afterward  entertained  by 
a  first-class  vaudeville  performance,  which  lasted  till  late  in  the 
evening. 

This  association  is  composed  of  employees  of  the  Metropolitan 
Street  Railway  Company,  and  was  organized  five  years  ago. 
Its  main  objects  are:  To  secure  to  its  members  free  medical  at- 
tendance, about  one-half  of  their  wages  when  illness  overtakes 
them,  and  $150  in  case  of  death,  at  an  expense  of  50  cents  per 
month.  It  pays  no  salaries  and  its  members  are  consequently 
entitled  to  receive  a  larger  actual  cash  percentage  of  the  dues 
paid  than  in  any  other  known  mutual  assessment  association. 

In  five  years  its  membership  has  increased  from  100  to  4071. 
In  that  time  it  has  paid  out,  in  sick  and  death  benefits,  $61,208. 
It  has  a  surplus  invested  in  five  bonds  of  the  Metropolitan  Street 
Railway  Company  and  ten  bonds  of  the  Third  Avenue  Railroad 
Company,  representing  a  cash  value  of  $16,000,  from  which  it  has 
an  annual  income  of  $650.  It  has  a  library  of  1500  of  the  best 
authors,  which,  with  the  bookcases,  tables,  chairs,  six  pool  tables, 
etc.,  represent  an  outlay  of  about  $8,000.  It  owns  a  bed  in  St. 
Vincent's  Hospital,  the  gift  of  President  Vreeland. 

Fifty  cents  a  month  from  the  earnings  of  any  man  in  steady  em- 
ployment is  a  scarcely  perceptible  tax,  and,  considering  the  ben- 
efits it  secures,  is  the  most  economical  investment  one  can  make 
for  his  family. 

The  progress  of  the  association  is  shown  by  the  following  table: 


1897 

1897-98 

1898-99 

1899-00 

1900-01 

Total 

Dues  and  initiation  fees  

Entertainments,  interest,  etc_ 
Sick  benefits  paid   

$ 

7,877.99 

l,6fifi!0O 
45n.no 
2,263 

14,711.50 
2.356..52 
9,2.W.00 
3,547.50 
2,604 

$ 

15,100.00 
5,283.91 

10,870  00 
3.600.00 
2,620 

$ 

19,636.00 
5,743.68 

10,225.00 
4,302.50 
3,31!* 

$ 

20,070.00 
8.399.44 

14,193.00 
3,099.00 
4,071 

s 

77.395.49 
21.783.65 
46.209.00 
14,999.00 

Although  Carnegie  Hall  has  a  seating  capacity  of  about  6000,  it 
was  filled  to  overcrowding  by  the  members  and  their  families,  a 
most  striking  commentary  on  the  interest  taken  in  the  association. 
In  this  connection  it  is  interesting  to  note  that  the  management 
of  the  association  made  an  attempt  to  secure  for  the  annual  meet- 
ing the  Metropolitan  Opera  House,  and  would  have  done  so  ex- 
cept that  an  engagement  of  several  weeks'  duration  prevented  the 
lease  of  that  theater  for  the  purposes  of  the  meeting.  Carnegie 
Hall  is  the  next  largest  building  in  New  York  suitable  for  the 
purpose,  but  there  was  hardly  standing  room  for  all  those  who 
wished  to  attend.  The  address  of  the  president,  Mr.  Vreeland,  on 
that  occasion  is  given  below. 

PRESIDENT'S  ADDRESS 

This  is  the  fifth  time  that  I  have  had  occasion  to  make  an  annual 
address  to  you.  Considering  this,  and  the  frequent  opportunities  I 
have  during  the  year  to  talk  with  you,  as  it  were,  in  lodge,  at  the 
association's  club  rooms,  we  are  fairly  well  acquainted,  and  it 
would  not  be  unreasonable  to  suppose  I  had  already  said  all  that 
could  be  said,  or  that  it  is  necessary  to  say. 

If  nothing  had  changed  with  us  in  all  these  years  I  would  be 
silent  now,  not  alone  because  of  an  exhausted  subject,  but  of  dis- 
appointment and  regret.  I  am  happy  to  say,  however,  that  instead 
of  wearying  of  the  subject  and  the  occasion,  I  find  each  year  a 
new  stimulus  in  reviewing  the  accomplishments  of  the  twelve 
months  too  quickly  passed. 

Never  before,  however,  has  the  stimulation  been  so  great  as  to- 
night, for  in  glancing  over  the  little  span  since  last  we  met  in  this 
hall,  the  gratification  is  greater  than  ever  before,  and  astonishment 
grows  as  I  realize  the  amazing  material  gains  we  have  made  in 
membership  and  means.  Our  membership  has  grown  in  five  years 
from  2263  to  4071 ;  the  total  amount  of  sick  benefits  paid,  $46,209; 
the  total  amount  of  death  claims  paid,  $14,999;  the  total  number 
of  cases  attended  by  the  association's  physician  in  1901  approxi- 
mate 13,000.  All  this  growth  and  good  work  is  a  justifiable  cause 
of  pride  to  us ;  but  from  my  viewpoint  the  figures  only  constitute 
a  half-told  tale. 

On  an  occasion  of  this  kind  and  treating  of  a  subject  like  this — 
a  subject  involving  more  than  the  material  things  of  this  world — 
I  do  not  care  to  linger  on  statistics  which  only  indicate  physical 
growth  and  fattening  fortune,  for,  believe  me,  the  more  enduring 


and  precious  things  of  this  life  cannot  be  so  measured.  Good  fel- 
lowship, charity  and  personal  loyalty!  Can  any  one  state  their 
force  or  influence  in  figures?  Can  the  sweet  sympathy  evoked 
and  strengthened  in  sickness  and  trouble  be  computed  in  tables? 

It  is  in  the  reflections  suggested  by  these  figures  that  I  take 
most  pride  and  pleasure  to-night,  for  by  them  I  realize  that  never 
before  have  there  been  so  many  of  us  together  banded  for  the  pur- 
pose of  mutual  assistance ;  that  never  before  were  there  so  many  of 
us  awake  to  the  pleasant  duty  of  fraternity. 

I  feel  that  indeed  we  are  growing  on  broad  lines  of  human  sym- 
pathy, and  that  behind  this  growth  another  feeling  is  cropping  up 
• — a  feeling  of  distinction  as  a  body  of  men.  It  is  the  same  feeling 
which  is  engendered  among  soldiers  long  in  the  field  and  well  ac- 
quainted, "the  spirit  of  the  whole,"  as  it  is  called — a  something 
over  and  above  the  price  of  self.  It  is  pride  in  one's  class  and  call- 
ing, pride  in  the  strength  and  power  of  comradeship.  It  is  this 
feeling  that  raises  us  up  and  develops  the  best  that  is  in  us,  and  I 
notice  its  growth  with  increasing  satisfaction.  Twice  since  I  have 
been  the  responsible  head  of  the  property  on  which  we  are  all  em- 
ployed I  have  felt  its  amazing  force,  and  cannot  but  be  assured 
for  the  future  as  I  notice  its  steady  development. 

In  the  frequent  reflection  I  give  to  our  association  it  has  natu- 
rally occurred  to  me  to  contrast  it  with  other  departments  having 
charge  of  public  duties,  such  as  the  supplying  of  water,  main- 
tenance and  regulation  of  docks,  the  supervision  of  persons  and 
property,  and  the  construction  of  public  works  of  various  kinds, 
within  this,  the  second  greatest  city  of  the  world,  and  I  find  the 
comparison  flattering.  Certainly  in  no  department  of  the  city  gov- 
ernment is  there  any  such  numerical  strength,  good  fellowship 
and  cohesion  as  ours.  And  in  the  importance  of  the  public  duty 
we  discharge  we  are,  in  my  opinion,  second  to  none  of  them. 

How  infrequent  is  the  contact  between  the  everyday  citizen  and 
the  police  force,  the  tax  gatherer  or  the  magistrate,  for  instance? 
And  with  us  how  frequent?  Twice  a  day  they  come  to  us,  600,000 
strong,  and,  relying  on  the  efficiency  of  our  service,  most  of  them 
regulate  their  business  engagements.  Comparisons  are  odious ; 
but  from  this  standpoint  we  cannot  avoid  a  feeling  of  congratula- 
tion. The  more  thoroughly  we  appreciate  our  sense  of  responsi- 
bility in  this  matter,  the  stronger  will  grow  this  "spirit  of  the 
whole"  to  which  I  have  referred,  and  when  there  is  added  the  real- 
izing sense  that  we  are  making  co-operative  provision  for  our 
individual  needs  and  furnishing  one  another,  through  this  associa- 
tion, aids  to  bridge  over  the  rough  spots  in  the  road  before  us,  we 
may  gladly  welcome  the  recurrence  of  reunions  like  this. 

  i 

Annual  Report  of  the  Brooklyn  Rapid  Transit 


The  annual  report  of  the  Brooklyn  Rapid  Transit  Company  for 
the  year  ended  June  30,  1901,  was  issued  Oct.  8.  It  shows  total 
receipts  of  $12,135,559,  total  expenses  of  $7,216,008,  and  net  earn- 
ings of  $4,919,551,  as  compared  with  net  earnings  last  year  of 
$4,662,177.  After  payment  of  fixed  charges,  etc.,  there  is  left  a 
surplus  of  $577,803,  as  against  $526,772  last  year.  The  total  sur- 
plus is  $972,551,  compared  with  $623,426  in  1900,  this  after  divi- 
dends to  stockholders  of  constituent  companies,  allowance  for 
depreciation,  etc.    The  report  says: 

"During  the  fiscal  year  the  Brooklyn  Rapid  Transit  Company 
availed  itself  of  an  opportunity  to  dispose  of  the  bonds  in  the 
treasury  which  had  been  retained  for  construction  purposes  on 
acquired  lines.  The  proceeds  from  the  sale  of  these  bonds  and 
other  cash  on  hand  are  sufficient  to  pay  for  all  outstanding  con- 
tracts for  additions  and  improvements,  including  the  conversion 
of  the  elevated  railroads  into  electric  railroads  and  furnishing  all 
equipment  and  power  therefor." 

Exactly  what  the  total  of  this  bond  sale  is  the  report  does  not 
show. 

During  the  year  personal  injury  claims  paid  out  amounted  to 
$971,876,  while,  with  the  expenses  of  the  legal  departments,  the 
total  would  be  brought  up  to  $1,143,962 — "10  per  cent  of  the  total 
receipts,"  as  the  report  points  out.  Of  these  damages  $371,904 
were  paid  for  the  current  year.  On  this  subject  the  report,  after 
referring  to  the  growth  of  these  damage  claims,  makes  reference 
to  the  "low  standard  of  professional  ethics"  now  prevailing,  and 
adds: 

"A  large  part  of  these  excessive  payments  is  unjustly  exacted 
from  the  company  by  conditions  which  should  be  the  concern  of 
every  good  citizen,  and  which, -^jif  not  mitigated,  will  not  only 
pollute  the  fountain  of  justice,  but  poison  the  morals  of  the  com- 
munity." 

The  report  refers  to  the  company's  difificulty  because  of  lack 
of  power,  and  calls  attention  to  the  letting  of  the  contract  for  the 
new  power  house. 

The  general  comparative  statement  for  igoo  and  1901  follows: 
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RECEIPTS 

1901  1900 

Passengers   $11,718,942  $11,206,716 

Freight,  mail  and  express                                58,394  61,305 

Advertising                                                     122,501  108,783 

Rent  of  land  and  building                                 67,595  70,763 

Rent  of  tracks  and  structure                            100,226  96,490 

Miscellaneous                                                   67,901  *  224,493 

Total   $12,135,559  $11,768,550 

Total  increase    367,009 

EXPENSES 

Maintenance  of  way   $378,800  $415,729 

Maintenance  of  equipment   891,986  882,183 

Operation  of  power  plant   1,019,686  964,665 

Time-table  cost   2,414,062  2,490,224 

Other  operation  of  cars   895,120  1,061,252 

Damage  and  legal  expenses   i, 157,593  913,292 

General  expenses   458,761  379,028 

Total  increase                                             $7,216,008  $7,106,373 

Net  earnings                                                4>9i9,55i  4,662,177 

*  Decrease. 

DEDUCTIONS 

Taxes                                                        $754,626  $736,721 

Net  fixed  charges                                        3,587,122  3,398,684 

Total    $4,341,748  $4,135,405 

Surplus    577,803  526,772 

Surplus  previous  year   623,426  96,654 

Total  surplus   $1,201,229  $623,426 

OTHER  DEDUCTIONS 

For  dividends  to  stockholders  other  than  B.  R.  T.  Co. .  $23,689 
For  additions  and  betterments  on  lines  of  constituent 

companies  not  chargeable  to  construction   116,263 

For  depreciation,  loss  by  fire,  etc   134,300 

Total    $274,252 

Less  credits  to  profits  and  loss  during  year   45,574 

Total    $228,678 

Total  surplus  June  30,  1901   972,551 

The  operations  of  the  Kings  County  Elevated  for  July,  August 
and  September,  1899,  are  not  included  in  the  above,  the  company 
having  been  operated  independently  during  that  period. 

The  income  account  shows  as  follows: 

RECEIPTS  • 

Interest  on  bonds  owned   $374,064.40 

Dividend  on  stock  of  constituent  companies  owned. .  364,226.80 

Net  profits,  the  Brooklyn  Heights  Railroad  Company  297,219.94 

Interest  on  deposits   37,870.15 

Other  income    8,407.83 

Total   $1,081,789.12 

EXPENSES 

Interest  on  bonds  and  loans  $411,352.10 

Taxes  on  capital  stock   60,000.00 

Sundry  expenses    58,355.41 

  $529,707.51 

Surplus    552,081.61 

Surplus  June  30,  1900   300,684.56 

Total    $852,766.17 

Deductions  from  surplus 
For  additions,  etc.,  not  chargeable  to  con- 
struction  $116,263.32 

For  depreciation,  loss  by  fire,  etc   133.159  90 

  249,421.22 

Total    $603,344.9.'; 

Surplus  constituent  companies   369,205.55 

Total  surplus  June  30,  1901   $972,550.50 



The  Stofagfe  Battery  in  Railway  Work 

In  an  announcement  which  appeared  in  the  Street  Railway 
Journal  last  week,  the  Electric  Storage  Battery  Company,  of 
Philadelphia,  showed  "three  lessons  in  railway  economy"  by  re- 


producing load  diagrams  of  storage  batteries  and  generators 
working  in  conjunction.  The  maximum  loads  on  line,  generators 
and  battery  were  given  in  connection  with  the  first  diagram,  and 
through  a  printei's  error  were  made,  respectively,  250  amps.,  900 
amps,  and  160  amps.,  instead  of  250  amps.,  90  amps,  and  160  amps. 

 ♦^♦^  


0)ntracts  for  Electrical  Apparatus,  New  York  Rapid 
Transit  Subway 


The  Rapid  Transit  Subway  Construction  Company,  of  New 
York,  which  is  to  operate  the  Rapid  Transit  tunnel  when  com- 
pleted, as  already  noted  in  these  columns,  has  let  contracts  for 
the  steam  equipment  of  its  power  house.  The  contract  for  the 
electric  generating  apparatus,  it  is  now  announced,  has  been  let 
to  the  Westinghouse  Electric  &  Manufacturing  Company.  This 
contract  includes  six  5000-kw,  ii,ooo-volt,  three-phase  generators 
of  the  revolving  field  type,  running  at  75  r.  p.  m.,  at  a  frequency  of 
25  cycles.  They  will  have  40  poles,  and  the  frame  will  be  built  in 
seven  sections.  The  fields  will  constitute  the  fly-wheel  of  the 
engine.  These  alternators  will  be  of  exactly  the  same  capacity, 
the  generators  being  built  for  the  Manhattan  Railway,  New  York. 
They  are  rated  at  263  amps,  per  terminal,  non-inductive  load.  The 
exciters  for  these  machines  are  of  2S0-kw  capacity,  three  in  num- 
ber.  They  will  operate  at  240  r.  p.  ni.,  with  a  voltage  of  250. 

For  the  sub-stations  twenty-six  rotary  convejrters  of  1500-kw 
capacity  each  are  contracted  for.  These  are  to  give  a  voltage  on 
the  airect-current  side  of  625,  and  will  run  at  250  r.  p.  m.  For 
starting  these  rotary  converters  in  the  various  sub-stations  there 
are  to  be  eight  motor  generator  sets,  consisting  of  induction 
motors,  coupled  to  direct-current  generators. 

The  contract  also  includes  seventy-eight  step-down  transform- 
ers, of  550-kw  capacity  each,  arranged  for  giving  390  volts  on  the 
secondary  terminals,  with  primary  voltages  of  9500,  9750,  10,000, 
10,250  and  10,500. 




Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  SEPT.  24,  1901 

683,026.  Trolley  Catcher;  C.  I.  Earll,  New  York,  N.  Y.  App. 
filed  Feb.  26,  1901.  The  trolley  rope  passes  around  a  drum  which 
is  controlled  by  two  springs,  a  lighter  one  to  keep  the  rope  taut 
and  a  heavy  one  which  is  tripped  into  action  when  the  wheel 
leaves  the  wire  to  wind  up  the  rope. 

683,045.  Electric  Coupling  for  Conductors;  C.  Holzmann, 
Buda-Pest,  Austria-Hungary.  App.  filed  March  5,  1901.  A  rail- 
bond  consisting  of  a  metal  rod  fixed  into  both  rails,  one  end  of 
the  rod  being  split  lengthwise  to  furnish  flexibility. 

683,052.  Armature  Core  for  Electric  Machines;  G.  Koppel- 
mann,  Schuttorf,  Germany.    App.  filed  June  15,  1901. 

683,224.  Automatically-Operated  Railway  Switch;  I.  Robbins, 
Philadelphia,  Pa.  App.  filed  Oct.  29,  1900.  Means  whereby  cer- 
tain mechanism  may  be  set  by  electric  action  to  cause  the  motion 
of  a  primary  device  due  to  the  wheel  of  a  car  bearing  against  the 
same. 

683,230.  Electric  Circuit  Closer  for  Railway  Tracks;  F.  Sock, 
Magdeburg,  Germany.  App.  filed  Feb.  25,  1901.  A  circuit- 
closing  shoe,  adapted  to  be  struck  by  the  wheel  of  the  car,  is 
mounted  to  yield  longitudinally,  ^s  well  as  downwardly,  to  avoid 
breakage. 

683,250.  Electric  Rail-Bond;  S.  P.  Cowardin,  Richmond,  Va. 
App.  filed  Feb.  19,  1901.  The  end  of  the  bond  is  formed  with  a 
ring  which  is  clamped  in  a  hole  in  the  flange  of  the  rail  by  means 
of  an  eyelet. 

683,279.  Control  System  for  Electric  Cars;  C.  Hochenegg, 
Vienna,  Austria-Hungary.  App.  filed  Jan.  22,  1900.  The  con- 
trollers on  each  car  of  the  train  are  power-driven  from  the  axle, 
means  being  provided  for  throwing  each  power  device  into  and 
out  of  operation  from  any  car. 

683.283.  Electromagnetic  Traction  Increasing  Apparatus;  A. 
A.  Honey,  Tacoma,  Wash.  App.  filed  Nov.  20,  1900.  An  ar- 
rangement of  an  electric  coil  on  the  axle  whereby  the  axle  and 
wheels  can  be  transformed  into  a  magnet  to  increase  traction. 

683.284.  Electromagnetic  Brake;  A.  A.  Honey,  Tacoma,  Wash. 
.^pp.  filed  Nov.  22,  1900.  The  brake  beam,  shoes,  wheels  and  axle 
form  the  magnetic  circuit  of  a  coil  on  the  axle,  the  brake  being 
applied  by  energizing  the  coil. 
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683,332.  Electromagnetic  Brake;  A.  A.  Robertson,  Titusville, 
Pa.  App.  filed  April  18,  1901.  A  fixed  ring  containing  a  magnet 
coil  surrounds  the  axle  and  faces  another  ring  or  armature  car- 
ried by  the  axle,  the  retarding  effect  being  produced  by  .setting- 
up  eddy  current  in  the  ring  on  the  axle. 

683.370.  Car-Checking  Device;  A.  M.  Acklin,  Pittsburgh,  Pa. 
App.  filed  June  15,  1900.  While  the  car  is  passing  down  a  grade 
it  is  in  engagement  with  a  retarded  traveler,  which  automatically 
trips  out  of  engagement  with  the  car  at  the  bottom  of  the  grade. 

683.371.  Car-Checking  Device;  A.  M.  Acklin,  Pittsburgh,  Pa. 
App.  filed  Jan.  26,  1901.  Detailed  improvements  on  the  preceding 
patent. 

UNITED  STATES  PATENTS  ISSUED  OCT.  1,  1901 
683,471.  Fare  Register;  W.  G.  Kirchhofl,  St.  Louis,  Mo.  App. 
filed  July  7,  1900.  The  register  gives  the  total  of  each  kind  of  fares 
collected,  and  prints  on  two  strips  the  said  amounts,  one  strip  be- 
ing retained  in  the  register  and  the  other  removable  by  the  con- 
ductor. 

683,479.  Railway  Switch;  M.  D.  Moore,  Waveland,  Ind.  App. 
filed  April  5,  1900.  Details. 

683,507.  Apparatus  for  Removing  Snow;  R.  Shirreffs,  Boston, 
j^.lass.  App.  filed  Feb.  23,  1899.  The  machine  collects  the  snow 
and  compresses  it  into  dense  blocks,  ready  for  carting  away. 

683,534.  Trolley;  E.  A.  Wakefield,  Pelham,  Mass.  App.  filed 
Maj"  31,  1901.  Two  trolley  arms  pivoted  on  a  common  axis,  and 
coimected  together  by  a  spring;  one  is  used  for  traveling  in  one 
direction  and  the  other  for  the  other  direction. 

083,601.  Electric  Brake;  E.  A.  Henry,  Crestline.  Kan.  App. 
filed  Sept.  17,  1900.  A  number  of  magnets  are  movable  along  a 
spindle;  shoulders  on  the  spindle  limit  their  motion.  As  each 
magnet  is  energized  it  pulls  on  the  brake  rigging. 

683,654.  Car  Mover;  A.  J.  Maine,  Appleton,  Wis.  App.  filed 
July  I,  1901.    An  arrangement  of  pinch-bar  and  levers. 


PATENT  NO.  683,663 

683,663.  Device  for  Taking  Off  Current  for  Electric  Tramways; 
A.  Reinecke,  Neviges,  Get  many.  App.  filed  April  12,  1901.  Two 
bills  mounted  in  sockets  at  the  upper  end  of  the  trolley  arm  take 
the  place  of  the  trolley  wheel;  the  wire  rests  between  them. 

683.709.  Controller  for  Electrical  Apparatus;  G.  W.  Schilling, 
Philadelphia,  Pa.  App.  filed  May  16,  1901.  To  prevent  too  rapid 
movement  of  the  controller,  the  lever  carries  a  spring  bolt,  which 
rides  over  projections  placed  in  its  path. 

683.710.  Brake  for  Street  Cars;  W.  T.  Shryock,  Allegheny,  Pa. 
y\pp.  filed  Aug.  8,  1900.  Details. 

683,719.  Car  Fender;  E.  Amrein,  St.  Louis,  Mo.  App.  filed 
Dec.  3,  1900.  Cylindrical  rotary  brushes  mounted  in  front  of  the 
truck. 

683.838.  Turntable  for  Inclined  Tracks:  P.  Best,  Bochum, 
Germany.  App.  filed  Feb.  7,  1901.  For  transferring  a  car  from  a 
horizontal  to  an  inclined  track,  the  table  is  mounted  on  a  center 
joint  permitting  of  universal  motions. 

683.839.  Contact  Shoe  Carrier;  J.  F.  Bjurlund,  Richmond  Hill, 
N.  Y.  App.  filed  Dec.  5,  1900.  An  elliptical  spring  inserted  be- 
tween the  bracket  and  the  shoe. 

 ♦♦♦  

PERSONAL  MENTION 


COL.  WILLIAM  A.  GASTON  has  resigned  as  chairman  of 
the  board  of  directors  and  member  of  the  executive  committee 
of  the  Boston  Elevated  Railway  Company.  Colonel  Gaston  re- 
mains a  director  of  the  road,  but  retires  from  the  active  manage- 
ment by  reason  of  other  pressing  business  connections. 


MR.  W.  B.  PARSONS,  chief  engineer  of  the  Rapid  Transit 
Commission,  has  sailed  for  Europe.  Mr.  Parsons  will  first  go  to 
London,  where  he  will  meet  Mr.  August  Belmont,  who  financed 
the  tunnel  company,  and  then  both,  together  with  others  who  are 
interested  in  the  tunnel,  will  inspect  the  London  underground 
systems.  Paris  will  also  be  visited,  and  Mr.  Parsons  stated  before 
leaving  that  other  Continental  cities  would  probably  be  visited. 

MR.  C.  N.  WILCOXON  has  resigned  as  manager  and  super- 
intendent of  the  Decatur  Traction  &  Electric  Company,  of  De- 
catur, 111.,  to  become  superintendent  of  the  Western  Ohio  Rail- 
way Company,  of  Piqua,  Ohio,  which  has  an  extended  system  of 
interurban  lines  under  construction.  The  position  in  Ohio,  be- 
sides being  more  lucrative,  offers  to  Mr.  Wilcoxon  a  larger  field 
for  operation.  The  employees  of  the  Decatur  Traction  &  Electric 
Company  presented  Mr.  Wilcoxon  with  a  handsome  gold  cane  as 
a  token  of  their  esteem  for  him. 

MR.  J.  J.  FRANKLIN,  formerly  superintendent  of  the  Mon- 
treal Street  Railway,  of  Montreal,  Quebec,  died  Sept.  22  at  To- 
ronto. Mr.  Franklin  was  fifty-four  years  of  age.  He  entered  the 
employ  of  the  Montreal  Street  Railway  Company  in  1880  and  re- 
signed two  years  later  to  accept  a  position  in  Toronto.  Mr. 
Franklin  re-entered  the  employ  of  the  Montreal  Street  Railway 
Company  in  1892,  when  the  electric  system  was  being  adopted. 
Mr.  Franklin's  title  was  then  superintendent,  and  he  retained  the 
position  for  two  years.  He  then  resigned  to  assume  the  manage- 
ment of  a  system  of  omnibus  lines  established  in  Paris  by  an 
American  syndicate. 

MR.  ROBERT  HAMMOND,  an  eminent  English  electrical 
engineer  and  member  of  the  Electric  Engineers'  Association  of 
Great  Britain,  who  is  making  a  tour  of  this  country,  visited  Cleve- 
land recently  with  a  view  to  securing  data  relative  to  the  roads 
radiating  from  that  city.  Mr.  Hammond  was  shown  over  the  in- 
terurban lines  by  Mr.  James  Fitzgerald,  Mr.  Everett's  private 
secretary,  and  expressed  himself  as  highly  pleased  and  astonished 
at  the  progress  that  had  been  made  in  this  country.  Mr.  Ham- 
mond was  taken  over  the  Lorain  &  Cleveland  and  the  Akron, 
Bedford  &  Cleveland  Railways,  and  efforts  at  continued  high 
speed  were  made  on  both  lines.  A  speed  of  65  miles  an  hour  was 
maintained  on  the  Lorain  &  Cleveland  Railway  and  a  speed  of  60 
miles  an  hour  was  attained  on  the  Akron,  Bedford  &  Cleveland, 
which  road  has  never  been  noted  for  its  speed  or  level  roadbed. 
Mr.  Hammond  is  having  prepared  a  large  map  of  the  Everett- 
Moore  system,  showing  the  various  power  houses  on  the  lines, 
with  capacity  and  other  data,  and  will  use  this  in  presenting  a 
paper  before  his  association  in  London. 

MR.  C.  E.  FREDERICK  AND  MR.  C.  R.  STURDEVANT 
have  become  connected  with  E.  P.  Roberts  &  Company,  of  Cleve- 
land. Mr.  Frederick  has  had  widespread  experience  in  railway 
installation  of  all  kinds.  He  was  electrician  and  master  mechanic 
for  the  Omaha  Street  Railway  for  eighteen  months,  having  charge 
of  construction  and  operation.  For  two  years  he  was  electrical 
engineer  and  master  mechanic  for  the  Tri-City  Street  Railway, 
of  Davenport,  la.,  where  he  installed  all  machinery  and  built  all 
overhead  lines.  Two  years  following  he  was  superintendent  of 
construction  for  the  Chicago  North  Shore  Street  Railway,  and 
had  full  charge  of  the  operation  and  mairttenance  of  the  road. 
For  eighteen  months  he  was  general  manager  of  the  Cicero  & 
Proviso  Railway,  of  Chicago,  and  rebuilt  57  miles  of  line  and 
track,  and  built  a  new  2000-hp  station.  Mr.  Frederick  was  later 
connected  with  the  Cripple  Creek  Railway,  and  for  two  years 
was  in  charge  of  the  road,  building  all  transmission  lines  and  in- 
stalling all  machinery.  His  last  position  was'  with  the  North- 
western Elevated,  of  Chicago,  where  he  was  chief  inspector  in 
cliarge  of  steel  construction.  Mr.  Frederick  is  at  present  located 
at  Fort  Worth,  Tex.,  as  resident  engineer  for  the  Northern  Texas 
Traction  Company,  which  is  being  built  by  E.  P.  Roberts  &  Com- 
pany. Mr.  Sturdevant  graduated  from  Cornell  in  1892  with  a  de- 
gree of  M.  E.  During  his  vacation  he  worked  for  Reynolds  & 
Lang,  engine  builders,  Ithaca.  After  graduating  he  spent  a  year 
in  the  testing  department  of  the  Chicago,  Burlington  &  Quincy 
Railway.  Mr.  Sturdevant  then  spent  two  and  V)ne-half  years  with 
the  Chicago  Edison  Company  as  inspector  of  high  potential  in- 
stallations, after  which  he  served  two  years  as  teacher  of  physics 
at  the  Manuel  Training  and  High  School,  of  Louisville,  Ky.  Four 
years  ago  he  became  professor  of  electrical  engineering  at  the 
Kentucky  State  College,  Lexington,  Ky.,  during  which  time  he 
did  considerable  consul-ting  engineering  work  for  lighting  and 
railway  plants.  Mr.  Sturdevant  will  act  as  consulting  engineer 
at  the  headquarters  of  the  firm. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Oct.  9,  1901. 
The  of¥er  made  by  the  Secretary  of  the  Treasury  on  Sept.  10, 
to  redeem  $20,000,000  of  the  long-term  government  bonds  around 
the  prevaiHng  market  prices,  met  with  a  remarkably  full  response. 
The  designated  limit  was  reached  a  week  ago,  and  according  to 
the  terms  of  the  official  circular,  the  purchases  came  to  an  end. 
But  the  operation  had  served  to  raise  the  New  York  surplus  re- 
serve to  approximately  $16,000,000,  in  face  of  an  excess  government 
revenue  amounting  to  over  $12,000,000  during  September,  and  in 
face  of  currency  withdrawals  by  the  interior  averaging  $3,000,000 
a  week.  It  is  commonly  recognized  that  had  not  the  Treasury 
thus  come  promptly  to  the  rescue  the  money  market  would  have 
run  into  a  severe  stringency,  the  remedy  for  which  would  have 
had  to  come  through  forced  imports  of  gold  and  heavy  curtailment 
of  credits  to  local  borrowers.  The  question  before  the  community 
now  is  whether  there  is  any  chance  of  another  crisis  like  this 
arising  during  the  next  month  or  so.  Usually  the  pressure  of  the 
crop-moving  demands  does  not  cease  before  the  early  part  of 
November,  and  during  October  the  outflow  from  New  York  con- 
tinues very  heavy.  A  year  ago  this  month  between  $20,000,000 
and  $30,000,000  went  out,  mostly  on  demands  from  the  cotton 
sections  of  the  South.  This  year  the  cotton  movement  is  late,  and 
it  is  fully  expected  that  the  requirements  will  be  as  large  as  they 
were  in  1900.  The  Treasury  bond  purchases  having  stopped,  more- 
over, the  banks  are  liable  to  a  renewal  of  the  drain  from  that  quar- 
ter, unless  some  immediate  and  unexpected  change  occurs  in  the 
relations  of  the  government  revenue.  It  seems  to  be  a  question 
of  one  of  three  ways  out  of  the  present  difficulty:  either  piecing 
bank  reserves  along  by  loan  contraction  and  the  scattering  gold 
arrivals  from  Alaska  and  Australia,  or  advancing  money  rates  high 
enough  to  attract  gold  from  Europe ,  or  looking  to  the  Treasury 
for  further  assistance.  Whichever  of  these  means  is  taken,  it  is 
practically  certain  that  the  surplus  of  the  banks  will  be  heavily 
reduced  during  the  next  month,  and  that  the  money  market  will 
develop  increasing  iirmness.  So  far  no  important  change  has  oc- 
curred in  rates.  Money  on  call  ranges  from  3%  and  4  per  cent, 
and  time  loans  on  good  collateral  are  quoted  at  4%  per  cent  for 
all  dates. 

The  Stock  flarket 

The  local  traction  stocks  have  been  among  the  most  vulnerable 
in  the  recent  unsettled  speculation  on  the  Stock  Exchange.  No 
one  can  be  sjjrprised  at  the  downfall  in  Brooklyn  Rapid  Transit 
shares  who  has  reasoned  at  all  from  the  evidence  submitted  from 
time  to  time  during  the  last  twelve  months  of  what  the  road's 
earning  capacity  in  relation  to  its  enormous  load  of  debt  actually 
is.  For  two  years  the  public  have  waited  for  some  fulfilment  of 
the  promises,  which  friends  of  the  property  have  constantly  made, 
of  a  substantial  reduction  in  the  operating  ratio.  It  is  in  this  way 
only  that  there  has  been  any  hope  of  the  stock  ever  reaching  a 
dividend  basis,  for  the  traffic  of  the  system  has  developed  to  the 
point  where  further  increases  must  admittedly  be  slow.  Yet  so 
far  from  this  hope  being  realized,  it  is  now  seemingly  as  far  re- 
moved as  it  ever  was.  The  long-delayed  annual  report,  just  given 
out,  shows  that  out  of  the  $367,000  increase  in  gross  earnings 
$109,000  is  gone  into  extra  operating  outlay  and  $206,000  into  in- 
creased charges,  leaving  a  surplus  only  $51,000  larger  than  a  year 
ago.  Even  worse  than  this  are  the  figures  for  July  and  August 
of  the  current  fiscaJ  year — which  show  that  the  increase  in  oper- 
ating expenses  far  more  than  consumed  the  increase  in  gross 
earnings,  and  left  net  earnings  decidedly  smaller  than  in  1900. 
This  exhibit  in  itself  is  discouraging  enough,  but  it  is  made  worse 
from  the  knowledge  that  the  extra  expenditures  were  not  devoted 
to  betterments,  but  were  incurred  chiefly  in  the  excessive  damage 
claims  which  the  company  has  had  to  meet.  The  year's  report 
states  that  these  damage  payments  in  the  last  twelve  months  have 
amounted,  with  the  entailed  legal  expense,  to  $1,157,000.  Liquida- 
tion of  Brooklyn  shares  has  been  extremely  heavy,  and  it  was  only 
the  support  of  strong  financial  interests  which  averted  a  more 
severe  break.  The  other  traction  stocks  have  sympathized  with 
this  decline,  but  not  to  any  important  extent.  The  strong  clique 
operating  in  Manhattan  have  succeeded  in  keeping  the  stock  fairly 
steady,  and  Metropolitan  has  been  well  taken  by  strong  houses 
which  regularly  appear  as  buyers  when  the  price  is  low. 

Apart  from  the  traction  group,  weakness  has  centered  mainly 
in  the  industrial  quarter  of  the  market.  An  exceedingly  bad  series 
of  annual  statements  submitted  by  the  newly-created  trusts  is 


primarily  responsible  for  this.  But  in  addition  attention  has  been 
unfavorably  directed  again  to  the  secrecy  which  these  concerns 
maintain  in  regard  to  their  operations  and  the  absolute  fooihardi- 
ness  of  outside  investors  putting  their  money  into  enterprises  re- 
garding which  the  most  meager  information  is  volunteered  only 
once  a  year.  The  disposition  to  discriminate  against  indusvrial 
securities  is  growing  stronger,  both  among  investors  and  specu- 
lators and  among  the  banks  which  are  asked  to  lend  money  on 
them.  Considering,  however,  the  strain  to  which  this  obvious 
element  of  weakness  has  subjected  the  general  market,  the  im- 
portant railroad  stocks  have  stood  up  remarkably  well.  They  have 
gone  off  sharply  at  times,  but  have  recovered  easily  and  com- 
pletely as  soon  as  the  selling  pressure  relaxed.  Altogether,  it 
looks  as  if  the  majority  of  these  securities  have  about  reached  the 
level  where  they  are  attractive  to  substantial  buyers.  That  no 
rise  of  importance  is  likely  to  occur,  with  the  money  outlook  so 
uncertain,  is  commonly  recognized.  But  conservative  opinion  is 
equally  disinclined  to  believe  that  the  material  for  a  further  con- 
siderable decline  is  at  hand. 

Philadelphia 

Nearly  all  the  important  stocks  in  the  Philadelphia  street  rail- 
way market  are  lower  as  compared  with  a  fortnight  ago.  To  a 
large  extent  this  is  due  to  the  reactionary  movement  in  the  general 
market,  which  at  the  same  time  has  served  to  encourage  rumors 
of  an  unfavorable  nature  regarding  the  individual  properties.  The 
decline  of  a  point  in  Union  Traction  has  been  accompanied  by  talk 
that  the  Widener-Elkins  syndicate  has  disposed  of  its  holdings, 
and  an  equal  recession  in  Consolidated  Traction,  of  Pittsburgh, 
has  been  associated  with  predictions  that  the  deal  with  the  Phila- 
delphia company  will  be  a  failure.  It  looks,  however,  as  if  these 
stories  had  been  put  in  circulation  merely  to  serve  the  purpose 
of  the  general  speculation  for  the  decline.  So  far  as  the  Pitts- 
burgh deal  is  concerned,  the  best  information  is  that  the  delay  in 
the  final  consummation  of  the  project  is  due  to  the  fact  that  the 
original  proposition  has  been  considerably  enlarged,  and  that  f'-esh 
negotiations  have  lately  begun  to  extend  the  enterprise  to  a  general 
consolidation  of  the  lighting  and  traction  interests  of  Allegheny 
County.  In  addition  to  the  United  Traction,  which  is  already 
owned  by  the  Philadelphia  company,  and  the  Consolidated  Trac- 
tion, the  control  of  which  has  been  virtually  secured,  the  deal  con- 
templates the  acquisition  of  the  so-called  Mellon  interests — the 
Monongahela  Street  Railway,  the  Pittsburgh  &  Birmingham  Trac- 
tion, the  Suburban  Traction  and  the  Southern  Traction.  These 
companies  together  comprise  a  system  of  285  miles  and  a  total 
capitalization  of  $110,000,000.  Although  the  new  and  enlarged 
undertaking  is  still  only  in  process  of  negotiation,  the  subsidiary 
arrangement  by  which  control  of  the  Consolidated  Traction  passes 
into  the  hands  of  the  Philadelphia  company  has  been  completed. 
The  terms  of  the  exchange  of  stock  have  already  been  announced ; 
it  is  provided  that  the  deposits  of  the  Consolidated  securities  for 
conversion  must  be  made  before  Nov.  i.  The  stockholders  of  the 
Railways  Company  General,  at  the  meeting  on  Sept.  30,  ratified 
the  proposal  to  reduce  the  share  capital,  and  their  action  has  stimu- 
lated trading  in  the  stock,  which  has  risen  from  2  to  2^^.  Scatter- 
ing sales  of  Consolidated  Traction  of  New  Jersey  are  reported  at 
67^4,  and  of  American  Railways  at  40j4-  Electric-Peoples  frac- 
tion 4s  are  strong,  selling  up  to  97%.  Small  sales  occurred  in 
People's  Passenger  4s  at  1065^,  in  Second  Avenue,  of  Pittsburgh, 
Ss  at  IIS,  and  in  Reading  Traction  6s  at  126.  Indianapolis  Street 
Railway  4s  have  been  actively  dealt  in  between  831^  and  84.  An 
unofflcial  estimate  places  the  increase  in  the  company's  earnings 
during  the  year  at  $160,000,  and  claims  that  in  addition  to  providing 
the  full  interest  of  $423,000  on  the  bonds,  a  balance  equal  to  3 
per  cent  will  be  left  for  the  stock. , 

Chicago 

With  one  or  two  exceptions,  the  Chicago  traction  securities  have 
not  changed  materially  during  the  last  fortnight.  Odd  lots  of 
Chicago  City  Railway  have  sold  on  a  range  down  from  207  to  201, 
but  the  real  quotation  for  a  full  lot  is  well  above  the  latter  figure. 
Lake  Street  has  declined  on  liquidation  due  to  the  strike  of  its 
employees.  The  strike  now  appears,  however,  to  have  been  a  fizzle. 
Metropolitan  and  Northwestern  shares  have  held  very  firm  on 
the  brilliant  trafficxshowing  now  being  made  by  their  companies. 
The  Northwestern  in  September  carried  a  daily  average  of  54.065 
passengers,  against  47,092  a  year  ago;  the  Aletropolitan  carried 
88.226,  against  82,000,  and  the  South  Side,  67,627,  against  65,062. 
On  top  of  this  comes  the  statement  that  the  Metropolitan's  traffic 
so  far  this  month  has  increased  10  per  cent  even  over  the  Septem- 
ber record,  while  traffic  on  the  other  lines  maintains  an  equal  rate 
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of  increase  over  a  year  ago.  The  South  Side  management  has  de- 
cided to  do  nothing  about  the  proposed  laying  of  the  third  rail 
until  the  Supreme  Court  of  Illinois  next  month  hands  down  its 
decision  regarding  the  validity  of  the  present  company's  franchise. 

Considerable  interest  attaches  to  the  deliberations  of  the  City 
Council  upon  the  question  of  fares.  A  disposition  is  shown  to  take 
the  matter  into  its  own  hands,  and  resolutions  have  already  been 
.  passed  which,  if  adopted,  will  not  allow  the  surface  roads  to  col- 
lect more  than  4  cents  in  cases  where  no  seat  is  provided,  and 
which  will  compel  the  companies  to  issue  transfers  to  ail  their 
respective  branches. 

Other  Traction  Securities 

The  securities  of  the  St.  Louis  company  have  declined  under 
pretty  strong  pressure  for  a  week  or  more.  United  Railways  pre- 
ferred, which  recently  sold  up  as  high  as  82^,  has  fallen  to  8o]4, 
and  the  4  per  cent  bonds  have  dropped  from  8g}i  to  89^.  A  sale 
of  $50,000  at  the  latter  figure  was  reported  on  the  New  York  curb 
yesterday.  St.  Louis  Transit  has  declined  gradually  from  27]^  to 
No  news,  however,  has  developed  in  connection  with  the 
movement.  New  Orleans  City  and  Lake  securities  are  reported 
moderately  active  in  their  local  market,  and  somewhat  lower. 
The  common  is  selling  around  30  against  31  two  weeks  ago,  and  the 
preferred  is  down  from  106^  to  105^^.  This  reaction  is  due  ap- 
parently to  realizing  by  speculators  who  bought  some  time  ago 
■on  the  prospects  of  the  consolidation  deal.  According  to  the  latest 
reports,  gross  earnings  for  the  eight  months  from  Jan.  i  to  Sept. 
I  increased  $100,000  over  last  year,  and  net  earnings  increased 
:$77,ooo.  During  the  first  two  weeks  of  September  there  was  a 
further  increase  in  the  gross  earnings  of  $6,200.  No  changes  of 
note  in  the  other  traction  specialties  are  reported  either  on  the 
New  York  curb  or  in  the  local  markets. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 

traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago :  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1901 

To  Date  Closing  Bid 

High  Low  Sept.  24  Oct.  S 

•American  Railways  Co                                      i&Vi         27  -10%  40% 

Boston  Elevated                                             192  b9.5  170  170 

Brooklyn  R.  T                                                   8S%         47ys  66%  51% 

•Chicago  City   1285           200  a206  201 

Chicago  Union  Tr.  (common)                                        . .  17%  17% 

Chicago  Union  Tr.  (preferred)                                         ..  58  58 

Columbus  (common)                                           48            20  45  45l^ 

-Columbus  (preferred)                                         101            80  104  102y2 

Consolidated  Traction  of  N.  J                           691/2         57  66  66 

'Consolidated  Traction  of  N.  J.  5s                    110            ..  109  lOSVa 

Consolidated  Trac.  of  Pittsburgh  (common).    30%         20V4  23%  23% 

Indianapolis  Street  Railway                                48%         15  43  45 

Lake  Street  Elevated                                          16%           61/2  12  111/2 

Manhattan  Ry  131%         84  124%  II81/2 

Massachusetts  Elec,  Cos.  (common)                43%         15  34  36 

Massachusetts  Elec.  Cos.  (preferred)                96           70  91%  91 

Metropolitan  Elevated,  Chicago  (common)..    39           24yo  391/2  38% 

Metropolitan  Elevated,  Chicago                       981/2         70  921/2  911/2 

Metropolitan  Street                                         182  143%  166  158 

Nassau  Electric  4s                                          971/2         ..  971/2  971/2 

New  Orleans  (common)                                     331/2         18%  30%  29 

New  Orleans  (preferred)                                108           90  IO51/2  102 

North  American   *106  *74  96  91% 

North  Jersey   ,                                     36            21  231/2  231/2 

Northwestern  Elevated,  Chicago  (common)..    52            ..  38%  37 

Northwestern  Elevated,  Chicago  (preferred).    971/2         ..  85  86 

Rochester                                                        3I1/2         12  30%  30 

St.  Louis  Transit  Co.  (common)                       35           16y2  26  25% 

South  Side  Elevated  (Chicago)                       119           93  109  108 

Syracuse  (common)                                         25           WV2  25  21 

Syracuse  (preferred)                                        b65           25  63  62 

Third  Ave  135%         45%  120  117 

Twin  City,  Minneapolis  (common)  105%         581/2  101  98 

United  Railways,  St.  Louis  (preferred)              821/2         ..  82%  80 

United  Railways,  St.  Louis,  4s                          9II/2         ..  891/2  89 

Union  Traction  (Philadelphia)                          40i/s         24%  28%  27% 

United  Traction  (Providence)  UO  107  109  109 


a  Asked,  b  Bid.  *  Quotation  of  new  stock.  t  High  quotation  previous  to 
the  issue  of  new  stock. 

Iron  and  Steel 

The  whole  iron  and  steel  market  is  very  strong,  and  heavy  busi- 
ness and  a  rising  tendency  are  reported  all  along  the  line.  Enor- 
mous sales  of  Bessemer  pig  in  the  Central  West  and  of  foundry  pig 
at  the  Western  distributing  centers  have  occurred.  Contracts  are 
being  freely  made  for  1902  delivery,  and  premiums  are  being  paid 
for  spot  delivery.  The  make  of  steel  rails  is  something  unprece- 
dented, the  estimates  being  that  3,000,000  tons  have  been  booked 
this  year,  an  increase  of  650,000  tons  over  last  year,  which  was 


the  best  previous  year  in  the  trade.  At  least  300,000  tons  of  this 
liusiness  will  have  to  be  carried  over  into  1902,  and  in  addition  the 
mills  have  received  orders  for  next  year  already  amounting  to 
600,000  tons.  In  structural  material,  steel  bars,  beams  and  angles 
tlie  demand  is  so  active  that  productive  facilities  are  being  taxed 
ic  the  utmost  to  meet  it. 

Quotations  are  $16  for  Bessemer  pig;  $26  for  steel  billets,  and  $28 
for  steel  rails. 

rietals 

Quotations  are:  Copper,  i6j/<  cents;  tin,  24^4  cents;  lead,  4^ 
cents,  and  spelter,  4%  cents. 

.  


STAMFORD,  CONN.— E.  H.  Gay  &  Company,  of  Boston,  offer  investors 
$350,000  New  York  &  Stamford  Railway  Company  first  mortgage  5  per  cent 
thirty-year  gold  bonds  at  111%  and  interest,  at  which  price  they  net  over 
4.30  per  cent.  The  New  York  &  Stamford  Railway  Company  was  incor- 
porated Aug.  3,  1901,  as  a  consolidation  of  the  Port  Chester  Street  Railway 
and  the  Larchmont  Railway,  and  consists  at  present  of  about  15  miles  of 
track.  There  is  $450,000  capital  stock  and  $450,000  first  mortgage  bonds, 
$100,000  of  which  are  held  in  escrow  by  the  trustee  to  be  issued  for  additions 
to  the  property. 

CHICAGO,  ILL. — George  F.  Harding  has  made  further  offers  for  the 
street  railway  franchises  which  expire  in  1903.  He  says  he  will  grant  3-cent 
fares,  and  will,  in  addition,  give  the  city  20  per  cent  of  his  profits  as  com- 
pensation, with  universal  transfers  and  the  privilege  of  riding  from  one  end 
of  the  city  to  the  other  for  one  fare.  Another  offer  by  Mr.  Harding  is  to 
pay  the  city  $5,000,000  a  year  as  rental  for  the  existing  street  railway  lines, 
and  also  to  pay  20  per  cent  of  the  net  profits  as  compensation,  with  through 
rides  and  universal  transfers.  As  a  condition,  Mr.  Harding  asks  for  a  lease 
of  the  street  railway  lines  for  twenty  years,  from  July  31,  1903,  his  lease  to  be 
terminable  at  six  months'  notice  by  the  city. 

BANGOR,  MAINE.— It  is  said  that  Charles  W.  Morse,  of  New  York,  has 
acquired  the  controlling  interest  in  the  Rockland,  Thoraaston  &  Camden 
Street  Railway. 

BOSTON,  MASS.— The  Boston  News  Bureau  says:  "The  fiscal  year  of  the 
Massachusetts  Electric  Companies  closed  Sept.  30,  and  it  was  the  best  year 
in  the  history  of  the  thirty  or  more  properties  which  go  to  make  up  the 
system.  Gross  earnings  will  show  an  mcrease  of  nearly  $1,000,000  over  annual 
gross  earnings  of  the  companies  at  the  time  the  Massachusetts  Electric 
Companies  were  formed  two  years  ago.  When  the  annual  report  is  issued 
there  may  be  some  slight  disappointment  as  to  the  showing  of  net  earnings 
of  the  Massachusetts  Electric  Companies.  It  has  been  the  policy  of  the 
Massachusetts  Electric  Companies  to  only  declare  subcompany  dividends 
sufficient  to  meet  the  preferred  stock  dividends  and  a  small  surplus  in  addi- 
tion. The  balance  of  earnings  has  been  going  into  the  property  and  the 
property  has  increased  in  value  to  just  such  an  extent." 

ST.  LOUIS,  MO. — The  St.  Louis  Transit  Company  has  declared  the  regular 
dividend  of  1%  per  cent  on  the  preferred  stock,  payable  Oct.  10.  The  trans- 
fer books  closed  Sept.  30  and  will  be  opened  Oct.  11. 

ST.  LOUIS,  MO. — The  report  of  the  Transit  Company's  earnings,  just 
made,  shows  August  to  be  the  best  month  in  the  history  of  the  company. 
The  gross  earnings  were  $509,048,  which  is  an  increase  of  $3,320  over  any 
month's  report  so  far.  The  earnings  from  the  first  of  the  year  were  $3,801,409, 
as  against  $2,657,716  of  last  year,  a  gain  of  over  30  per  cent. 

ST.  LOUIS,  MO.— The  St.  Louis,  St.  Charles  &  Western  Railroad  Com- 
pany has  leased  the  St.  Louis  County  Street  Railway,  and  will  operate  it  as 
a  part  of  its  system. 

UTICA,  N.  Y.— The  last  step  in  the  consolidation  of  the  Utica  Belt  Line 
Street  Railroad,  Utica  &  Mohawk  Street  Railroad,  Utica  &  Suburban  Rail- 
way, Utica  &  Deerfield  Railway  and  Herkimer,  Mohawk,  Ilion  &  Frankfort 
Electric  Railway,  as  the  Utica  &  Mohawk  Valley  Railway  was  taken  Sept.  27. 

CITY  ISLAND,  N.  Y.— The  Pelham  Bay  Park  &  City  Island  Railroad, 
which  is  operated  between  Bartow  Station  and  Belden's  Point,  will,  it  is  said, 
be  purchased  by  the  P.  H.  Flynn  syndicate,  which  owns  the  New  York, 
Westchester  &  Connecticut  Traction  Company's  Railroad  at  Mount  Vernon. 
The  road  is  the  only  one  in  the  borough  of  the  Bronx  not  controlled  by  the 
Metropolitan  system,  and  it  is  one  of  the  few  remaining  horse  car  lines 
within  the  limits  of  Greater  New  York. 

CORTLAND,  N.  Y.— The  Cortland  &  Homer  Traction  Company  reports 
earnings  as  follows: 

1  ear  ending  June  30                                                          1901  1900 

Gross  receipts                                                                        $31,453  $28,783 

Operating  expenses                                                                 19,857  16,927 

Earnings  from  operation   $11,596  $11,856 

Receipt.s  from  other  sources   171  142 

Gross  income   ;   $11,767  $11,998 

Fixed  charges    7,297  22,129 

Net  earnings    $4,470  *10,131 

*  Deficit. 


October  12,  1901.] 
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CINCINNATI,  OHIO.— The  Cincinnati,  Georgetown  &  Portsmouth  Rail- 
way, which  heretofore  has  been  operated  by  local  owners,  passed  into  the 
hands  of  Comstock  Brothers,  of  Detroit,  Oct.  2.  The  road  will  be  changed  to 
standard  gage  and  operated  by  electricity.  The  road  now  extends  to  George- 
town, 45  miles  from  Cincinnati,  and  will  be  extended  to  Ripley  at  once  and 
later  to  Portsmouth,  Ironton  and  other  points.  A.  W.  Comstock  will  remove 
to  Cincinnati  and  succeed  Ralph  Peters  as  president  of  the  company. 

CLEVELAND,  OHIO.^Mr.  Baker,  the  partner  of  E.  W.  Moore  in  the 
Boston  firm  of  Moore,  Baker  &  Company,  bankers  and  brokers,  has  been 
in  Cleveland  the  past  few  days  arranging  to  handle  the  securities  of  the 
Everett-Moore  syndicate  in  a  new  office  which  the  firm  is  to  open  at 
Pittsburgh. 

CLEVELAND,  OHIO.— The  Detroit  &  Toledo  Shore  Line,  one  of  the 
properties  of  the  Everett-Moore  syndicate,  has  executed  with  the  Detroit  Trust 
Company  as  trustee  a  mortagage  covering  the  line  from  Toledo  to  Trenton, 
Mich.,  for  $2,500,000  to  cover  5  per  cent  bonds  to  be  issued  for  the  completion 
of  the  road.  A  portion  of  these  bonds  will  be  floated  in  Detroit  and  a  portion 
in  the  East.  Cars  are  expected  to  be  running  between  Toledo  and  Detroit  by 
Nov.  15. 

DAYTON,  OHIO. — The  Dayton,  Covington  &  Piqua  Traction  Company 
has  just  increased  its  capital  stock  from  $50,000  to  $1,150,000,  of  which  $550,000 
is  to  be  5  per  cent  preferred  stock.  Dennis  Dwyer  is  the  president  of  the 
company  and  Joseph  Weil  is  secretary. 

TOLEDO,  OHIO.— As  the  result  of  the  purchase  by  the  Everett-Moore 
syndicate  of  the  Toledo  &  Maumee  Valley  Railway  and  the  Toledo,  Water- 
ville  &  Southern  Railway,  an  extension  of  the  former,  several  important 
documents  have  been  filed  by  A.  K.  Detwiler,  formerly  principal  owner  of 
the  companies.  Mr.  Detwiler,  as  trustee,  conveys  to  the  Toledo,  Waterville 
&  Southern  Railway  Company  deeds  for  the  property  of  the  road  now  under 
construction  to  the  amount  of  $80,000,  which  was  the  figure  paid  by  the  new 
purchasers.  The  Toledo'  &  Lima  Traction  Company,  which  is  being  pro- 
moted by  Mr.  Detwiler,  has  filed  a  copy  of  an  agreement  with  the  Toledo, 
Waterville  &  Southern  Railway  Company,  whereby  the  former's  cars  are  to 
enter  Toledo  over  the  latter's  tracks.  The  Waterville  Company  will  pay  the 
Lima  Company  2%  cents  per  car  mile  for  the  use  of  the  Lima  cars  while  on 
the  Waterville  tracks,  and  the  Waterville  Company  will  receive  five-eighths  of 
a  cent  for  every  mile  a  passenger  is  carried  in  Lima  cars  over  its  tracks. 
The  Maumee  Valley  Electric  Company  has  leased  its  power  plant  and 
fixtures  to  the  Toledo  &  Maumee  Valley  Company.  The  latter  company  is 
to  pay  the  5  per  cent  interest  on  bonds  of  $100,000  held  by  the  Security  Trust 
Company,  as  payment,  for  twenty-five  years.  After  five  years  from  July  1, 
1900,  and  during  the  remaining  twenty  years,  there  will  be  an  additional  rent 
for  every  five  years.  This  indicates  that  the  Everett-Moore  people  will  use 
.the  Maumee  lighting  plant  in  operating  the  roads  purchased. 

CLEVELAND,  OHIO.— The  receipts  of  the  Cleveland  Electric  Railway 
for  the  month  of  September  were  the  largest  on  record.  It  is  figured  that  the 
company  carried  450,000  more  passengers  than  during  the  month  of  July, 
which  was  a  record-breaking  month,  by  reason  of  the  heavy  traffic  to  Euclid 
Beach  Park  and  other  resorts.  The  receipts  for  the  month  of  September 
were  $228,808,  a  gain  of  $54,276.87  over  the  same  month  last  year.  The 
figures  for  July,  the  previous  heaviest  month,  were  $206,842. 

COLUMBUS,  OHIO.— A  mortgage  for  $40,000  made  by  the  Columbus, 
Grove  City  &  Southwestern  Railway  to  A.  G.  Grant  has  been  canceled.  It 
was  made  July  6,  1901,  payable  Oct.  1,  1901.  Mr.  Grant  was  the  owner  of  the 
Grove  City  &  Southwestern  Railway  before  it  was  purchased  by  the  Apple- 
yard-Fisher  syndicate,  of  Columbus. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  has  de- 
clared a  quarterly  dividend  of  1%,  per  cent. 

CLEVELAND,  OHIO.— The  securing  of  an  option  by  the  Everett-Moore 
syndicate  on  the  property  of  the  Toledo,  Bowling  Green  &  Southern  Rail- 
way appears  to  have  put  a  damper  on  the  plans  of  the  Pomeroy-Mandelbaum 
syndicate,  which  had  figured  on  securing  a  traffic  arrangement  with  this 
line  for  its  through  line  from  Cincinnati  to  Toledo.  This  road  will  shortly 
operate  to  Findlay,  which  city  will  be  the  northern  terminus  of  the  Western 
Ohio  Railway.  The  plan  of  the  syndicate  for  securing  a  terminal  in  Toledo 
and  for  the  route  which  may  be  followed  in  connecting  the  Westernn  Ohio 
system  with  the  Cleveland,  Elyria  &  Western,  thus  forming  the  through  line 
from  Cleveland  to  Cincinnati  and  from  Cleveland  to  Toledo,  consists  of 
securing  control  of  or  making  traffic  arrangements  with  two  existing  lines, 
the  Toledo,  Fostoria  &  Findlay  Railway  and  the  Tiffin,  Fostoria  &  Eastern 
Railway.  The  first-mentioned  is  in  operation  between  Fostoria  and  Fremont, 
and  is  under  construction  from  Fostoria  to  Toledo.  This  would  make  a  trifle 
longer  route  to  Toledo  than  over  the  Bowling  Green  road,  but  the  Toledo, 
Fostoria  &  Findlay  is  a  modern  road  built  for  high  speeds,  whereas  the 
Bowling  Green  road  is  not.  The  Tiffin,  Fostoria  &  Eastern  would  be  utilized 
from  Fostoria  to  Tiffin.  The  western  terminus  of  the  Cleveland,  Elyria  & 
Western  is  only  about  25  miles  from  Tiffin  to  Norwalk,  and  a  road  has 
already  been  surveyed,  but  nothing  further  has  been  accomplished. 

TORONTO,  ONT.— The  Toronto  Street  Railway  Company  has  declared  a 
dividend  of  V/4,  per  cent  for  the  quarter  just  ended. 

TORONTO,  ONT.— The  directors  of  the  Toronto  Street  Railway  have 
adopted  a  resolution  to  increase  the  stock  of  the  company  $1,000,000  for  the 
purpose  of  purchasing  the  Metropolitan  and  Toronto  Suburban  Electric 
Railways.  The  Metropolitan,  whose  president  is  C.  D.  Warren,  is  30  miles 
in  length,  extending  from  Toronto  to  Newmarket,  and  will  connect  with  the 
Schomberg  &  Aurora  Electric  Railway,  now  building;  its  Toronto  terminal  is 
at  the  city  borders,  close  to  the  terminus  of  the  Toronto  Street  Railway 
Company's  lines.  The  Toronto  Suburban  Street  Railway,  whose  president  is 
F.  Turner,  is  12  miles  long,  and  connects  with  the  Toronto  Street  Railway 
by  transfer  at  Toronto  Junction. 


Tables  of  Recent  Traction  Earnings 


NAME 


American  Rys.  Co  

Bing;hamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil. El. Ry. Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Cleveland  &  Eastern. . . . 
Cleveland  El.  Ry.  Co. . . . 
Cleve.,  Elyria  &  Western 
Cleveland,  Painesville  & 

Eastern  

Consolid.Tr.  (Pittsburgh) 
Denver  Citv  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Elgin,  Aurora  &  So.  Tr.. 
Herkimer,  IVIohawk,  Ihon 

&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

St.  Louis  Transit  Co. . . . 

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 

Toledo  Ry.  Co  

Twin  Citv  Rapid  Transit. 
United  Tr.  Co'.  (Albany). 
United  Tr.Co.(Pittsburgh) 


Latest  Gross  Earnings 


Week 

or 
Month 


Aug. 
Aug. 
Aug. 
Aug. 

June 
July 
Aug. 
Aug. 
Aug. 

Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Sept. 

May 
Aug. 
Aug. 
Aug. 
Aug. 
July 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
July 
Mar. 


1901 


$91,176 
21,490 

i,i39,6n 
24,042 

72,201 

3,873 
10,671 
209,462 
27,307 

20,770 
289, 103 
142,390 
288,575 
41,763 
34,172 

4,508 
686,826 
16,260 
179,587 
67,693 
5-954 
21,985 
89,379 
509,048 

63,763 
39.9^5 
54.943 
124,491 

283,589 
134,370 
157,792 


|8i,8i3 

19,539 
1,061,804 
20,702 

73,965 


5,363 
182,940 


16,838 
268,919 
124,718 
261,810 

29,486 

4,146 
285,150 
12,449 
173.584 
57,954 
5.115 
18,133 
84,272 
505,728 
57,647 
30,201 

51,015 
108,730 

254,737 
126, 121 
148,009 


Latest 
Net  Earnings 


10,604 
379.528 
16,563 

42,452 

e  260 
6,133 
93.315 
14.936 

11,154 
163,345 

64,216 
138,160 

21,873 
<?i6,734 

1.935 
434,933 
6,913 

33,669 
3.748 
6,757 

41,234 

30,019 
21,465 
24.729 
71,134 
161,554 
54,732 
70,741 


1900 


9,684 
399,606 
14,644 

42,700 

"3'.  781 

89,582 


11,167 
159,788 

61,949 
125,363 

^11,865 

908 
170,518 
5,104 

24,064 
3,199 
7,837 

35.514 

27.713 
14,996 
22,639 

52,197 
148,498 
47,466 
65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry. 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co.. . 

Cincinnati,  Newport 
&  Covington  Ry 
Co  

City  El. (Rome, Ga. 

Cleveland  El.Ry.Co 

Cleveland,  Elyria  & 
Western  Ry.  Co  . 

Cleveland,  Paines- 
ville &  Eastern  . . 

Consolid.  Tr.  Co. 
(Pittsburg)  

Denver  City  Tram. 

Detroit  United  Ry.. 

Duluth  Superior  Tr. 

Elgin,  Aurora  &  So. 
Tr  

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Olean  St.  Ry.  Co.... 

Richmond  Trac. Co. 

Rochester  Ry  

vSt.  Louis  Transit  Co 

Scranton  Ry.  Co. . . 

Seattle  Elec.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.Rv.Co 

Toledo  Ry.  Co.'  

Twin  City  R.  T.  Co. 

United  Tr.  Co.  (Al- 
banv)  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


Aug.  31 
Aug.  31 
Aug.  31 

aAug.31 


ajune30 
a  July  31 
aAug.31 

aAug.31 

aAug.31 
a'Aug.31 

aAug.31 
aAug.31 
aAug.31 

aSept.30 


May  31 
Aug.  31 
aAug.31 

djune 30 
*Aug.  3 1 

June  30 
*Aug.  31 

Aug.  31 
aAug.31 

Aug.  31 
a'May  31 
a  Aug.  3 1 

Aug.  31 

Aug.  31 
« Aug.  31 

June  30 


1901 


1900 


$180,834 1 166,412 
43,97ol  39,414 
2.343,372  2,206,993 


112,962 


384,638 
24,138 
1,474,082 

158,563 

105,. 362 
1,448,854 

980,891 
1,843,510' 
296,085 

275.504 


48,895 
1,215,762 
91,676 

918,104 
1,706,384 
52,018 

197,579: 
i8o,457| 

3,801,409! 
127,958 
514,380 
218,736 
1 14,376 
245,504 

2,031,771 

1,340,356 


92,267 

369,938 

1-330,593 

112,186 

91,692 
1,379,544 

847,019 
1-643,786 


Net  from  July  1  to 
Latest  Date 


234.125 

47,026 
536,149 

73.593 

830,674 
1,601,032 
48,700 
182,330 
167.452 
2,657,716 

116,843 
412.705 
188,056 
99.434 
213.744 
1,830,378 


1901 

1900 

$  

22,932 
,f  824, 794 

$  

21,035 
^874,147 

63,391 

55,472 

223,546 

e  2,970 
658,542 

220,145 
601,153 

70,122 

40,349 

51,768 

46.882 

822,662 
442,484 
855,626 
134,475 

785,039 
366,798 
729,227 

(?I22,56o 

^84,274 

20,247 

723,867 
33.601 

2i,ob3 

297,235 
18,580 

426,071 

389.333 

25,790 
73,705 
84,025 

22,997 
89,902 
70,977 

62,318 
193,192 
96,257 
52,542 
138,533 

1,086,056 

55,507 
97,253 
89, 168 
44,322 
103,442 
955,931 

186,  r3 1 

*  Eleven  months.        t  Caused  by  strike  of  employees.        a  From  [^.n.  1. 
^  Three  months.  Fi /e  months,    f  After  deducting;  taxes. 
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FRESNO,  CAL. — The  Fresno  City  Railway  Company,  which  was  recently 
incorporated,  will  construct  43  miles  of  lines.  The  company  is  capitalized  at 
$500,000,  of  which  amount  $43,000  has  been  subscribed.  The  directors  of  the 
company  are:  W.  H.  McKenzie,  S.  N.  Griffith,  F.  M.  Helm,  W.  M.  Wyatt, 
W.  T.  Porter,  H.  A.  Voorman,  H.  C.  Tilden  and  A.  C.  Jewett. 

HARTFORD,  CONN.— The  Selectmen  of  Brimfield  have  voted  to  grant  the 
Hartford  &  Worcester  Street  Railway  Company  a  franchise  through  Brim- 
field  on  its  way  from  Hartford  to  Worcester.  The  location  to  be  given  the 
company  is  about  3  miles  in  length  in  the  south  part  of  the  town,  running 
through  Brimfield  from  Wales  to  Sturbridge.  Charles  H.  Wilson  and  F.  C. 
Hinds,  of  Boston;  R.  A.  Stewart,  of  Worcester,  and  Thomas  C.  Perkins,  of 
Hartford,  Conn.,  are  among  those  interested  in  the  company.  Construction 
work  will  be  begun,  so  it  is  said,  as  soon  as  the  Massachusetts  franchises  are 
obtained. 

EDWARDSVILLE,  ILL.— The  City  Council  granted  permission  Oct.  1  to 
the  St.  Louis  &  Illinois  Electric  Railway  Company  to  construct  an  electric 
railway  through  the  city.  The  company  will  build  to  Edwardsville  from 
Granite  City. 

GALESBURG,  ILL. — The  entire  capital  stock  of  the  People's  Traction 
Company  has  been  subscribed,  and  the  organization  of  the  company  has  been 
perfected.  The  company  will  construct  an  electric  railway  from  Galesburg 
to  Abingdon.  The  officers  of  the  company  are:  Luke  W.  Sanborn,  presi- 
dent; E.  B.  Hardy,  vice-president;  Frank  W.  Latimer,  secretary  and  treas- 
urer; P.  N.  Granville,  treasurer.  The  directors  of  the  company  are:  Luke 
W.  Sanborn,  George  W.  Prince,  George  B,  Churchill,  P.  N.  Granville,  F.  W. 
Latimer,  Wilfred  Arnold,  Charles  S.  Harris,  L.  W.  Peterson  and  A.  P.  Hig- 
gins,  of  Galesburg,  and  E.  B.  Hardy,  of  Abingdon. 

NEW  ALBANY,  IND.— William  Rothrock,  the  proprietor  of  a  large  flour 
mill  at  White  Cloud,  is  interested  in  a  plan  to  construct  an  electric  railway 
from  New  Albany  to  Wyandotte,  by  way  of  Corydon.  The  proposed  electric 
railway  would  penetrate  a  fine  agricultural  country  which  is  thickly  popu- 
lated. Mr.  Rothrock  owns  valuable  water  rights,  from  which  sufficient  power 
to  operate  the  line  could  be  generated. 

ELWOOD,  IND. — The  Union  Traction  Company  is  now  distributing  the 
rails  for  the  laying  of  its  track  between  Elwood  and  Tipton,  and  the  new 
branch  of  the  large  system  will  be  in  operation  by  the  first  of  the  year. 

GREENFIELD,  IND.— The  Greenfield  Interurban  Company  is  distributing 
material  for  the  extension  of  its  line  from  Greenfield  to  Knightstown,  and  it 
is  expected  that  the  line  will  be  finished  in  two  months. 

INDIANAPOLIS,  IND.— Track  laying  has  begun  on  the  Indianapolis  & 
Martinsville  Rapid  Transit  Company's  line  between  Indianapolis  and  Moores- 
ville.    Grading  and  bridge-building  on  the  last  division  is  progressing  rapidly. 

PRINCETON,  IND.— The  Council  has  granted  E.  J.  Baldwin  a  fifty-year 
franchise  for  the  construction  of  an  electric  railway  here.  Mr.  Baldwin  plans 
to  construct  an  electric  railway  from  Princeton  to  Petersburg. 

COLUMBUS,  IND. — In  accordance  with  the  plan  announced  several  weeks 
ago,  the  Pennsylvania  Railroad  Company  is  now  wiring  its  lines  for  the  pur- 
pose of  competing  with  the  Indianapolis,  Greenwood  &  Franklin  Electric 
Railway.  The  Pennsylvania  Railroad  is,  as  has  already  been  announced, 
planning  to  electrify  a  portion  of  its  lines  in  Ohio,  in  order  to  meet  the  com- 
petition of  the  electric  railways. 

MARION,  IND.— The  Marion  Transit  Railway  Company,  which  was  re- 
cently purchased  by  the  Union  Traction  Company,  of  Indiana,  with  head- 
quarters at  Anderson,  has  been  reorganized.  Union  Traction  interests  being 
elected  to  the  company.  There  will  be  no  formal  merger  of  the  company 
with  the  Union  Traction  Company,  and  the  line  will  be  operated  inde- 
pendently, so  it  is  said.  A  special  committee  has  been  appointed  to  consider 
the  matter  of  making  improvements  and  outlining  of  a  plan  of  operation. 
The  new  officers  of  the  company  are:  E.  H.  Ferree,  president;  C.  W.  Mc- 
Guire,  vice-president  and  general  manager;  J.  A.  Van  Osdol,  secretary;  W. 
C.  Sampson,  treasurer;  A.  S.  Wade,  E.  H.  Ferree,  Harry  Williamson,  W. 
T.  Cammack,  Pasco  Peele,  J.  A.  Gauntt  and  T.  E.  Petrie,  directors. 

INDIANAPOLIS,  IND.— Townsend,  Reed  &  Company,  of  Chicago,  have 
closed  a  contract  for  the  construction  of  the  Indianapolis,  Shelbyville  & 
Southeastern  Railway,  and  are  in  the  market  for  one  800-hp  cross-compound 
engine,  one  50-hp  high-speed  engine,  one  425-kw  generator,  seven  4S-ft.  vesti- 
buled  cars,  four  50-hp  motor  equipments  for  each  car,  machinery  for  two 
sub-stations,  copper  wire,  poles,  overhead  material,  etc.  The  Indianapolis, 
Shelbyville  &  Southeastern  Railway  Company  was  recently  incorporated,  with 
a  capital  stock  of  $600,000,  and  its  purpose  is  to  build  an  electric  railway  from 
Shelbyville  to  Indianapolis.  The  officers  of  the  company  are:  Edward  K. 
Adams,  of  Shelbyville,  president;  Albert  De  Prez,  of  Shelbyville,  vice-presi- 
dent; Thomas  E.  Goodrich,  of  Shelbyville,  secretary;  John  R.  Messick, 
treasurer.  The  directors  of  the  company  are:  Edward  K.  Adams,  Thomas 
E.  Goodrich,  Charles  M.  Cooper,  John  R.  Messick,  Albert  De  Prez,  William 
N.  Harding  and  Sherman  P.  Minear.  Townsend,  Reed  &  Company  can  be 
addressed  at  the  Stevenson  Building,  Indianapolis. 

DES  MOINES,  lA.— The  Des  Moines  City  Railway  Company  has  com- 
menced the  work  of  extending  the  Clark  Street  line  westward  to  the  city 
limits.  The  company  has  just  completed  the  extension  of  the  University 
Street  line  westw-ard  a  half  mile,  and  is  now  planning  the  construction  of 
extensions  of  several  other  lines  within  the  city  limits.  The  company  has 
made  rome  improvements  on  the  Union  Park  line,  and  may  possibly  extend 


this  line  north  to  the  Danish  College,  a  distance  of  three-quarters  of  a  mile, 
some  time  this  fall  or  next  spring. 

BURLINGTON,  lA.— A  representative  of  St.  Louis  capitalists  who 
was  in  the  city  recently  made  a  proposition  to  the  Council  to  furnish 
the  city  with  additional  electric  lights  and  electric  railway  service,  provided 
franchises  can  be  secured.  A  general  lighting  franchise  is  desired,  and  a 
thirty-year  street  railway  franchise  is  wanted.  The  lighting  contract  is  to  be 
an  exclusive  one,  but  provision  is  made  for  the  purchase  of  the  lighting  plant 
and  the  street  railway  system,  at  the  expiration  of  ten  years,  by  the  city. 
The  proposition  of  the  promoter  also  contains  provision  for  beginning  work 
on  the  line,  operating  the  first  car,  and  for  return  to  the  city  for  the  fran- 
chise grant. 

DES  MOINES,  lA.— The  Des  Moines  Union  and  the  Interurban  Railway 
companies  have  finally  settled  out  of  court  the  fight  over  the  disputed  right  of 
way  in  the  north  part  of  the  city.  By  the  terms  of  the  agreement  the  Interur- 
ban Company  is  to  have  undisputed  possession  of  the  contested  right  of  way 
across  the  property  of  the  Flint  Brick  Company;  is  to  build  an  electric 
freight  line  from  the  terminus  of  the  Flint  Valley  line  of  the  Des  Moines 
City  Railway  north  past  the  Oak  Park  Coal  Company's  mines  and  out  to  a  con- 
nection with  the  Chicago  Great  Western  and  the  Chicago  &  Northwestern  lines, 
and  is  to  deliver  freight  to  those  roads  from  the  brick  plant.  A  further  condi- 
tion of  the  contract,  and  the  one  which  induced  the  Des  Moines  Union  to 
relinquish  its  claim  to  the  contested  right  of  way,  is  that  the  Interurban  will 
not  make  it  a  business  to  build  lines  into  the  factory  and  coal  mining  dis- 
tricts surrounding  the  city  and  now  reached  by  the  Des  Moines  Union,  and 
will  confine  itself  wholly  to  extensions  into  rural  territory  and  the  mining 
and  factory  interests  along  the  Des  Moines  River  in  the  north  part  of  the 
city.  On  the  other  hand,  there  is  nothing  in  the  agreement  to  keep  the  Des 
Moines  Union  from  building  a  belt  line  around  the  city,  except  that  it  must 
not  invade  the  territory  conceded  to  the  Interurban  in  the  said  agreement. 
The  interurban  has  already  commenced  work  on  the  line  from  the  terminus 
of  the  Flint  Valley  line  northward  and  eastward  to  a  connection  with  the 
Great  Western  and  the  Northwestern  lines,  and  expects  to  have  this  ex- 
tension completed  some  time  this  fall. 

LOUISVILLE,  KY. — The  Louisville  Railw.ay  Company  was  the  only  bidder 
for  the  Frankfort  Avenue  franchise  recently  oflfered  for  sale  here,  and  secured 
the  franchise  for  $100.  The  franchise  is  for  a  period  of  twenty  years,  and  is  in 
compliance  with  an  ordinance  adopted  by  the  Council.  • 

BALTIMORE,  MD.— The  Maryland  Electric  Railway  Company  has  had 
an  ordinance  introduced  in  the  Baltimore  City  Council  for  a  right  to  con- 
struct an  electric  railway  on  a  number  of  Baltimore  streets.  The  company 
offers  to  sell  six  tickets  for  25  cents  and  to  turn  over  9  per  cent  of  gross 
receipts  to  the  city.  Free  transfers  are  to  be  issued  on  all  the  company's 
lines. 

WORCESTER,  MASS.— The  Boston  &  Worcester  Street  Railway  Company 
has  been  granted  a  franchise  through  Newton,  giving  the  company  a  con- 
necting link  in  its  through  road  between  Boston  &  Worcester.  The  company 
will  have  to  pay  $15,000  toward  land  damaged,  grant  free  transfers  and  reduced 
fares  to  school  children,  file  a  bond  of  $100,000  with  the  city,  and  have  the 
road  running  in  nine  months. 

DETROIT,  MICH.— It  is  reported  that  the  Detroit  City  &  Suburban 
Electric  &  Lighting  Company  is  now  back  of  the  scheme  to  build  an  electric 
railway  from  Detroit  to  Lansing  via  Leslie,  and  that  it  Will  now  be  built. 

GRAND  RAPIDS,  MICH.— Officials  of  the  Grand  Rapids,  Grand  Haven 
&  Muskegon  Railway  Company  state  that  as  soon  as  their  line  is  completed 
work  will  be  begun  on  an  extension  to  Ionia  and  Belding.  It  is  said  that 
right  of  way  is  now  being  secured  between  Jackson  and  Lansing  via  Leslie, 
leaving  only  a  gap  between  Lansing  and  Ionia,  and  that  within  a  short  time 
a  complete  line  will  be  in  operation  between  Detroit  and  Muskegon  passing 
through  Ypsilanti,  Ann  Arbor,  Jackson,  Mason,  Lansing,  Ionia  and  Grand 
Rapids,  making  a  short  line  across  the  State  of  Michigan. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Holland  &  Lake  Michigan 
Railway  Company  has  its  brick  depot  at  Zeeland  nearly  ready  for  occupancy. 
The  company  is  also  building  depots  at  all  the  stations  on  its  line,  and  is 
building  all  necessary  turnout  tracks,  so  that  the  traffic  may  be  handled  as 
rapidly  as  the  business  demands. 

FARMINGTON,  MO.— The  stock  of  St.  Francois  County  Electric  Railroad 
Company  has  just  been  increased  from  $50,000  to  $150,000,  and  an  issue  of 
$100,000  bonds  has  been  authorized.  The  entire  right  of  way  for  the  company's 
proposed  road  has  been  paid  for  and  bids  for  construction  will  be  asked  in 
the  near  future.  The  proposed  line  will  connect  De  Lassue,  Farmington  and 
Flat  River;  five  motor  cars  and  two  trail  cars  will  be  operated,  but  the 
specifications  for  the  power  house  equipment  have  not  been  drawn.  It  is 
expected  that  construction  work  will  be  begun  within  thirty  days.  The 
officers  of  the  company  are:  Peter  Giessing,  president;  J.  P.  Cayce,  secretary; 
W.  R.  Lang,  treasurer;  W.  H.  Hipolite,  chief  engineer. 

ST.  JOSEPH,  MO.— The  County  Court  has  at  last  granted  the  Kansas 
City,  Parkville  &  St.  Joseph  Electric  Railway  a  franchise  for  the  construction 
of  an  electric  railway  through  Buchanan  County.  No  less  than  six  different 
applications  had  been  presented  before  the  final  passage  of  the  ordinance,  and 
it  is  the  second  franchise  granted  for  electric  railways  between  Kansas  City 
and  St.  Joseph  within  six  months.  The  franchise  stipulates  that  the  road  be 
completed  within  two  years. 

ST.  LOUIS,  MO.— It  is  stated  that  the  St.  Louis,  St.  Charles  &  Western 
Electric  Railway  will  shortly  construct  a  3-mile  extension  to  Ferguson. 
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The  Close  of  the  Convention 

The  papers  read  on  Wednesday,  Oct.  9,  and  the  discussion  on 
them  at  the  meetings  on  that  day  of  the  two  associations  were  pub- 
lished in  our  issue  of  last  week.  In  this  issue  .will  be  found  the 
papers  read  on  Friday  before  the  American  Street  Railway  Asso- 
ciation, together  with  the  proceedings  of  the  two  associations,  an 
account  of  the  entertainments  provided  for  the  delegates  on  that 
day,  as  well  as  the  further  particulars  of  the  exhibits  at  the  Gar- 
den. Owing  to  the  pressure  of  space  on  our  columns  this  week, 
the  publication  of  the  papers  read  on  Friday  before  the  Account- 
ants' convention  has  been  postponed  until  next  week. 

The  estimate  made  in  the  last  issue  of  the  unqualified  success  of 
the  convention  in  every  particular,  and  the  prediction  that  in  at- 
tendance it  would  exceed  that  of  any  other  meeting  of  the  asso- 
ciation, have  been  more  than  justified  as  a  result  of  the  last  day 
of  the  attendance,  which  showed  that  the  accredited  representa- 
tives of  railway  and  supply  companies  to  the  convention  numbered 
slightly  more  than  two  thousand.  The  papers  and  discussions 
presented  on  Friday  were  equal  in  interest  to  those  of  Wednesday, 
and  were  participated  in  as  generally  by  the  delegates,  while  the 
discussion  was  as  productive  of  valuable  results.  The  banquet 
held  in  the  large  dining-room  at  Sherry's  was  largely  attended, 
and  the  speeches  were  excellent.  The  entertainments,  particularly 
the  automobile  trip  to  the  ladies,  given  through  the  courtesy  of 
Henry  Sanderson,  of  the  New  York  Electric  Vehicle  Transporta- 
tion Company,  was  most  enjoyable,  and  w.'is  participated  in  by 


about  350  ladies.  The  weather,  which  in  New  York  at  this  time  of 
the  year  is  very  uncertain,  was  unusually  propitious  during  all  of 
the  three  days  of  the  convention,  and  we  feel  satisfied  that  no  one 
returned  from  New  York  except  with  the  feeling  that  the  Twen- 
tieth Annual  Convention  of  the  Association  had  been  the  most 
successful  in  its  history. 

Before  closing  our  remarks  on  the  convention,  it  would  be  un- 
just not  to  make  a  further  reference  to  the  excellent  manner  in 
which  President  Holmes  discharged  his  arduous  duties  as  presi- 
dent of  the  association.  As  chairman  of  the  meetings  he  man- 
aged the  presentation  of  the  papers  so  that  there  was  ample  time 
for  a  complete  discussion  of  all  those  upon  which  there  was  any 
debate,  and  his  promptness  in  suggesting  speakers  and  knowledge 

^~^f  those  who  had  a  special  acquaintance  with  the  topics  under  con- 
sideration added  -very  much  to  the  value  of  the  proceedings  and 
t^  iiumber  of  facts  elicited.    But  his  duties  did  not  consist  only 
lose  in  the  convention  hall.    As  president  of  the  association 
duj^ng  the  past  year,  he  had  much  to  do  with  the  appointment  of 

js^eakers  at  the  meeting  and  the  investigations  carried  on  by  the 
committee  on  standards  and  the  other  work  accomplished  by  the 
association  during  the  past  year.  By  these  efforts  the  association 
has  been  brought  to  a  more  efficient  and  influential  position  than 
it  has  ever  occupied.  In  this  work,  it  is  needless  to  say,  he  has 
had  the  cordial  and  efficient  services  of  the  popular  secretary,  T. 
C.  Penmgton,  whose  able  management  of  the  finances  of  the 
organization  created  great  applause  when  the  report  of  the  secre- 
tary and  treasurer  was  read.  On  Mr.  Penington  has  devolved 
not  only  a  great  part  of  the  labor  of  securing  the  prompt  pres- 
entation of  the  papers  read  at  the  convention,  but  also  that  of 
increasing  the  membership.  This  is  now  larger  than  ever  before, 
and  the  additions  reported  at  the  New  York  meeting  show  that  the 
association  enters  upon  its  new  year  of  activity  possessing  to  a 
still  greater  degree  the  confidence  and  co-operation  of  the  leading 
railways  in  the  country. 

The  Coming  Year 

The  report  of  the  committee  on  nominations  was  one  which 
gave  eminent  satisfaction  to  the  association,  and  the  latter  is  as- 
sured of  the  best  possible  guidance  in  entering  upon  the  year  in 
which  it  will  attain  its  majority.  The  qualifications  of  Mr.  Vree- 
land  for  directing  the  interests  of  the  association  during  the  com- 
ing year  are  unquestioned.  Ever  since  he  entered  the  street  rail- 
way field  he  has  been  one  of  the  most  prominent  members  in  it,  and 
his  attendance  at  the  meetings  of  the  association  has  shown  that  he 
has  its  interests  at  heart.  The  selection  of  Mr.  Wason  as  first  vice- 
president  is  a  well  deserved  tribute  to  his  knowledge  of  street 
railway  conditions  and  his  prominence  in  the  electric  railway  field. 
Mr.  Wason  is  one  of  the  few  street  railway  financiers  of  the 
country  who  has  also  taken  a  prominent  position  as  an  electrical 
and  mechanical  expert,  and  is  a  most  successful  operator.  As  one 
of  the  leading  members  of  the  Everett-Moore  syndicate,  Mr. 
Wason  has  been  an  active  constructor  of  electric  railways  during 
the  last  few  years,  and  has  perhaps  added  more  mileage  to  the 
electric  railways  of  this  country  than  any  other  person.  Mr. 
Foster,  of  Boston,  the  new  second  vice-president,  and  Mr.  Sloan, 
of  Chicago,  the  third  vice-president,  are  also  prominent  in  the- 
street  railway  field.  Their  election  adds  great  strength  to  the- 
governing  body.  The  association  is  also  fortunate  in  retaining  on 
the  executive  committee  the  services  of  Mr.  Holmes,  of  Kansas 
City,  and  in  securing  on  that  committee  Mr.  Rigg,  of  Reading; 
Col.  Dyer,  of  Augusta;  Mr.  Nicholl,  of  Rochester,  and  Mr.  Dick- 
inson, of  Seattle.  All  of  these  gentlemen  have  taken  an 
active  part  in  the  past  history  of  the  association,  and  all  are  well 
representative  of  the  most  progressive  element  in  electric  rail- 
roading. Altogether,  the  association  can  look  forward  to  a  year 
of  even  greater  accomplishment  than  ever  in  the  past,  and  one 
whose  completion  in  Detroit  next  year  will  be  productive  of  re- 
sults of  great  value.  Detroit  is  an  ideal  city  in  which  to  hold 
meeting  of  this  kind,  being  not  only  central  to  the  portion  of  the 
country  in  which  there  is  the  greatest  electrical  activity,  but  also 


586 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL    No.  i6. 


containing  within  its  contiguous  area  some  of  the  longest  and 
most  modern  interurban  systems  in  the  country.  A  study  of  these 
interurban  roads  will  show  the  latest  development  of  American 
practice.  Detroit  is  also  a  city  of  great  natural  attractions,  and 
has  been  a  popular  one  for  conventions  of  all  kinds  in  the  past. 
The  invitation  of  the  Everett-Moore  syndicate  to  meet  in  that  city 
was  greatly  appreciated  by  the  delegates. 

The  Report  of  the  Committee  on  Standards 

The  report  ui  the  committee  on  standards,  which  has  been 
eagerly  looked  forward  to  during  the  year  by  all  the  members  of 
street  railway  companies,  was  presented  to  the  association  on 
Friday,  and  justified  the  universal  mterest  which  had  been  felt  in 
the  report  and  the  confidence  in  its  value  which  had  been  inspired 
by  the  reputation  of  the  gentlemen  composing  the  committee.  It 
is  not  too  much  to  say  that  the  work  of  the  committee  has  been 
more  arduous  than  that  which  has  ever  been  assigned  to  any  other 
committee  of  the  association,  while  the  results  sought  were  cer- 
tainly of  as  great  practical  value  as  any  which  the  association  has 
ever  attempted  to  accomplish.  It  has  been  argued  that  because 
there  is  not  the  same  interchangeability  of  rolling  stock  on  street 
railways  as  on  steam  railroads,  the  same  necessity  for  standards 
does  not  exist.  This  is  undoubtedly  in  part  true,  but  independent 
of  the  fact  that  the  rolling  stock  on  our  modern  interurban  electric 
railways  is  interchangeable  to  a  considerable  extent,  and  will  be 
to  a  greater  degree  in  the  future,  there  are  other  reasons  for  the 
establishment  of  a  set  of  standards  in  equipment.  One  of  these 
lies  in  the  fact  that  street  railway  equipment  has  been  subject  to 
so  many  changes  by  the  development  of  powerful  motors  and  im- 
proved methods  of  distribution  during  the  past  ten  years,  that 
practice  in  construction  and  equipment  in  difTerent  parts  of  the 
country  has  been  extremely  diverse.  There  have  been  so  many 
theories  that  it  has  been  extremely  difficult  for  the  average  railway 
manager  to  determine  what  the  best  practice  is,  so  that  while  the 
recommendations  of  the  committee  on  standards  will  still  leave 
ample  opportunity  for  a  variation  in  details  to  suit  individual  con- 
ditions, the  general  principles  underlying  the  most  successful 
street  railroading  will  be  generally  understood.  Another  reason 
for  the  promulgation  in  this  way  of  the  most  approved  practice  is 
that,  in  the  absence  of  any  such  recognized  standards,  consider- 
able pressure  is  often  brought  upon  different  railway  companies 
to  adopt  unusual  types  of  equipment  and  forms  of  rails,  etc., 
simply  because  they  appeal  to  the  passing  whim  of  some  local 
city  engineer.  If,  however,  the  company  can  show  that  such  and 
such  a  form  has  been  recommended  by  the  association  as  being 
far  better  adapted  to  the  purpose,  a  much  stronger  argument  can 
be  made  in  favor  of  approved  practice. 

In  this  connection  it  should  be  borne  in  mind  that  the  report 
of  the  committee  has  not  yet  been  adopted  by  the  association,  nor 
even  when  it  has  been  adopted  will  it  carry  any  binding  effect  on 
the  members.  The  report,  as  it  exists  now,  is  simply  suggestive, 
and  before  any  action  looking  to  its  adoption  will  be  taken  by  the 
association,  comments  on  and  criticisms  of  it  are  solicited  from  the 
different  members,  so  that  if  it  should  be  the  consensus  of  opinion 
that  modifications  are  necessary,  they  can  be  incorporated  into  the 
report  by  the  new  committee  to  be  appointed  by  the  president, 
and  the  whole  can  then  be  presented  in  a  modified  form  at  the  next 
convention. 

We  do  not  intend  at  this  time  to  comment  upon  the  details  of 
the  report,  as  presented  at  the  New  York  convention,  especially 
in  view  of  the  fact  that  owing  to  the  large  number  of  engravings 
which  accompany  this  report,  and  without  which  it  is  not  wholly 
■intelligible,  the  publication  of  the  report  must  be  postponed  until 
a  later  issue.  It  is  sufficient  to  say,  however,  that  the  commit- 
tee has  carefully  worked  out  all  the  details,  and  as  the  report  will 
be  reprinted  in  pamphlet  form,  and  distributed  to  the  member- 
companies,  there  will  be  ample  time  for  a  careful  consideration  of 
its  provisions. 


The  Return  Circuit 

Mr.  Connette,  in  his  paper  on  rail-bonding  and  the  return  of 
the  current  to  the  power  station,  summarizes  in  a  concise  wa}'  the 
improvements  which  have  been  made  m  the  art,  and  the  necessity 
of  providing  a  path  of  low  conductivity  to  the  station.  The  de- 
fects which  may  exist  in  the  rail  return  are  all  the  more  serious, 
because  the  bonds  are  out  of  sight,  and  many  a  railway  manager 
has  pursued  his  course  serenely  without  a  suspicion  that  anything 
was  wrong  until  he  has  discovered  that  owing  to  an  interruption 
in  his  return  circuit  he  was  practically  throwing  away  a  large 
amount  of  the  power  which  had  been  supplied  from  his  station. 
The  remedy  suggested  by  the  writer  was  that  of  using  a  copper 
wire  return  circuit  connected  to  the  middle  of  each  rail;  in  other 
words,  a  supplementary  wire,  either  underground  or  overhead, 
provided  either  cast  welded  or  electrically  welded  joints  are  not 
used,  and  not  to  rely  on  the  conductivity  of  the  rails  and  bonds. 
The  point  is  well  made  that  it  is  not  safe  to  depend  absolutely  on 
the  conductivity  of  all  rail-bonds  in  a  long  length  of  track,  but 
even  granting  this,  it  seems  hardly  advisable  to  throw  away  what- 
ever value  the  bonded  track  might  have  as  a  conductor,  simply 
because  no  known  method  of  bonding  or  welding  is  absolutely 
perfect  or  free  from  occasional  defects.  As  we  have  pointed  out 
before,  the  usual  cross  bonding,  together  with  the  cross  bonding 
afforded  by  every  pair  of  car  wheels,  is  sufficient  to  prevent  serious 
trouble  from  defective  bonds,  unless  they  are  very  numerous,  for 
which  latter  condition  there  is  no  excuse.  Indeed,  the  supple- 
mentary wire  advocated  is  itself  liable  to  breakage,  poor  contact 
with  the  rail  and  impairment  from  electrolysis.  The  supplementary 
wire  is  nevertheless  undoubtedly  a  good  thing  in  some  cases,  and 
supplementary  copper,  or  return  conductors  in  other  forms,  is 
essential  on  all  large  roads. 

The  whole  question  of  bonding  and  the  return  circuit  is  one 
about  which  general  rules  as  to  construction  are  difficult  to  lay 
down,  and  are  liable  to  be  worthless.  Each  case  calls  for  common 
sense  and  engineering  judgment.  Furthermore,  tests  of  bonds 
and  joints  from  time  to  time,  after  the  work  is  done,  are  necessary. 
That  is  the  only  way  of  keeping  the  return  circuit  permanently 
in  good  condition  known  to  the  art,  for  no  matter  what  are  the 
condition  of  electrical  joints  and  contacts  underground  when  new, 
there  is  always  the  chance  that  some  of  them  will  become  defective 
in  time. 

In  regard  to  the  use  of  copper  in  the  return  circuit,  it  does  not, 
by  any  means,  follow  that  if  as  much,  or  even  more,  copper  is  put 
in  the  return  circuit  as  in  the  trolley  feeders,  there  will  be  no 
electrolysis  or  trouble  with  the  return  circuit.  So  long  as  the  re- 
turn is  grounded,  an  "independent"  metallic  circuit  is  impossible. 
There  will  always  be  a  difference  of  potential  between  two  points 
of  the  earth  with  a  possible  flow  of  current,  and  whether  there  is 
electrolysis  or  not  depends  on  the  local  conditions. 

The  real  measure  of  the 'need  of  improvements  in  the  return 
circuit  is  not  potential  differences,  but  the  amount  of  the  current 
which  returns,  partly  or  entirely,  to  the  station  by  paths  other  than 
metallic  ones.  Potential  differences  are,  therefore,  an  indication 
only,  and  on  the  whole  lather  a  deceptive  indication  that  elec- 
trolytic trouble  n^ay  exist.  This  will  be  appreciated  when  one  re- 
members that  if  the  track  is  completely  insulated,  all  of  the  cur- 
rent would  return  through  it,  and  there  would  be  no  stray  cur- 
rents, in  spite  of  highest  kind  of  potential  readings,  which  might 
be  taken  along  the  line.  It  is  only  when  the  potential  dif¥erences 
permit  the  escape  of  current  through  moist  earth  or  some  other 
electrolyte  that  there  are  any  disturbances  from  electrolysis.  The 
amount  of  this  current  flow  can  easily  be  measured,  and  in  a 
variety  of  ways.  The  return  current  will  divide  itself  among  the 
paths  offered  to  it  inversely,  according  to  their  respective  resist- 
ances, and  in  case  leakage  is  discovered,  the  proper  steps  to  take 
are  either  to  improve  the  current-carrying  capacity  of  the  return 
circuit,  by  better  bonding  of  the  rails,  or  the  introduction  of  sup- 
plementaries,  or  else  to  reduce  the  electrical  conductivity  of  the 
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other  paths.  In  investigating  the  subject  it  may  often  be  found 
that  the  most  prolific  cause  of  trouble  is  not  the  high  resistance 
of  the  rail  return,  ljut  the  abnormally  luw  resistance  of  the  outside 
return.  This  was  clearly  shown  in  the  historic  Peoria  case,  where 
the  railway  company  provided  an  excellent  return  circuit,  but  its 
care  in  this  particular  was  thwarted  by  the  water  company,  whose 
gate  boxes,  connected  to  its  water  pipes,  were  located  adjoining 
to,  and  sometimes  abutting,  the  track  rails.  As  a  result,  the  cur- 
rent passed  into  the  pipes  when  it  otherwise  would  have  been  con- 
fined to  the  rails. 

A  word  now  as  to  bonding.  Independent  of  the  claims  made  in 
favor  of  different  types  of  rail-bonds,  it  is  safe  to  say,  and  we  be- 
lieve that  in  this  the  bond  manufacturers  will  agree  with  us,  that 
the  best  bond  may  be  made  practically  worthless  by  careless  in- 
stallation, while  on  the  other  hand,  even  a  poor  bond,  if  put  in 
intelligently,  is  fairly  satisfactory. 

Civil  service  rules  which  have  been  applied  to  so  many  branches 
of  work  could  well  be  employed  in  rail  bonding.  By  this  we  mean 
that  the  price  paid  for  installing  bonds  could  be  made  dependent 
on  their  conductivity;  that  is,  a  standard  could  be  adopted.  This 
has  been  done  by  a  number  of  contractors;  all  bonds  which  fall 
below  this  standard  are  rejected,  those  above  this  standard,  but 
below  a  second  rating,  are  to  be  paid  for  at  half  price,  while  those 
higher  than  the  second  rating  are  to  be  paid  for  at  full  price. 

The  electrolysis  bugaboo  is,  unfortunately,  one  which  takes  a 
terrifying  shape  when  it  enters  the  minds  of  city  authorities,  espe- 
cially when  the  water  plant  belongs  to  the  municipality,  or  when 
its  owners,  for  their  own  reasons,  exaggerate  the  possible  danger  to 
the  underground  pipes  from  the  operation  of  local  street  railways. 
It  ought  to  be  clearly  understood  by  all  that  there  is  absolutely 
no  danger  from  electrolysis  in  a  properly  bonded  track.  Inspec- 
tions of  rail-bonds  have  to  be,  and  are,  made  just  as  they  are  of  the 
boilers  used  in  the  steam  plant  and  of  other  parts  of  the  equip- 
ment, but  there  is  no  more  inherent  difficulty  in  making  the  re- 
turn circuit  innocuous  than  in  preventing  the  boilers  from  explod- 
ing, the  fly-wheels  from  breaking,  or  the  cars  from  tearing 
through  the  streets  unmindful  of  their  controllers.  It  is  simply  a 
question  of  vigilance  and  the  application  of  common  sense  in 
remedying  weaknesses  when  they  occur.  There  is  no  single  way 
of  keeping  the  return  circuit  on  the  rails.  Any  one  of  a  dozen 
methods  is  amply  sufficient,  provided  care  be  taken  in  its  instal- 
lation, and  this  care,  it  is  safe  to  say,  will  be  exercised  without 
compulsion  by  every  member  of  the  American  Street  Railway 
Association. 

Some  Possible  Power  House  Economies 

A  number  of  suggestions  as  to  possible  ways  of  increasing  the 
efficiency  of  modern  power  plants  are  given  by  J.  H.  Vail  in  his 
paper  before  the  American  Street  Railway  Association.  He  ex- 
pects little  in  the  way  of  increased  economy  in  the  engines  them- 
selves, in  v/hich  respect  he  is  probably  right,  although  there  re- 
main still  possibilities  for  reduced  first  cost  by  the  use  of  higher 
rotative  speeds.  Pulverized  fuel  is  another  suggestion  which  cer- 
tainly has  great  possibilities,  although  very  little  has  been  done 
in  the  way  of  practical  work  along  this  line.  Superheated  steam 
is  already  finding  a  place  in  modern  power  houses,  while  cooling 
towers  for  condensing  water  are  becoming  the  standard  for  run- 
ning plants  not  located  near  rivers  or  lakes.  The  use  of  artificially 
cooled  water  for  condensing  purposes  in  electric  railway  and  light- 
ing plants  is  almost  limited  to  the  last  five  years.  Previous  to  that 
time  there  were  a  number  of  scattered  cases  where  cooling  towers 
or  ponds  were  in  use,  but  it  is  only  within  the  last  five  years  that 
engineers  have  waked  up  to  the  economy  and  practicability  of 
cooling  towers  for  almost  every  location  where  a  cheap  supply  of 
water  for  cjndensing  purposes  is  not  available.  As  Mr.  Vail 
states,  many  a  time  in  the  past  has  a  power  house  been  located  in 
an  unfavorable  place  in  order  to  get  the  benefit  of  condensing 
water,  while  the  use  of  a  cooling  tower  makes  it  possible  often  to 
put  a  power  house  in  a  much  belter  place  as  regards  transmission 
and  coal  handling  than  if  it  were  near  some  body  of  water.    It  is 


true,  on  the  other  hand,  that  cases  are  to  be  found  where  power 
houses  have  been  located  directly  on  rivers,  and  have  not  been 
fitted  with  condensing  apparatus,  but  engineering  of  that  kind  is 
not  often  found  in  these  days,  for  the  economy  of  condensing  is 
becoming  too  well  recognized  to  let  a  difference  in  first  cost 
cause  the  non-use  of  condensing  apparatus.  To  be  sure,  as  Mr. 
Vail  says,  there  may  be  places  where  fuel  is  extremely  cheap,  and 
here  the  sa\ing  would  not  pay  interest  on  the  condensing  ap- 
paratus, but  such  instances  are  few  and  far  between.  As  time  goes 
on,  we  look  to  see  greater  attention  paid  to  these  minor  improve- 
ments and  requirements  in  station  engineering,  for  waste  is  even 
more  inexcusable  than  a  loss  which  comes  through  error  in  judg- 
ment, as  the  former  can  occur  only  through  carelessness. 

Storage  Batteries  for  Power  Stations 

The  paper  on  the  use  of  storage  batteries  as  station  auxiliaries, 
by  Mr.  Harrington,  brought  out  a  variety  of  opinions  as  to  their 
value  in  this  coriuection.  The  trend  of  sentiment,  however,  was 
undoubtedly  in  favor  of  the  storage  battery,  and  it  was  inteiesting 
to  notice  the  large  number  of  companies  which  seem  n^vv  to  be 
employing  the  battery  as  a  regulator  of  the  station  loads  It  is 
only  eight  years  ago  that  a  paper  on  this  subject  was  read  at  the 
Milwaukee  convention,  but  at  that  time  storage  batteries  were  in 
such  disfavor  that  any  plea  for  their  use  fell  almost  on  deaf  ears. 
It  was  not  until  several  years  later  that  the  real  value  of  the  bat- 
tery for  this  service  became  apparent,  and  this  was  due  quite  as 
much  to  subsequent  improvements  made  in  the  batteries  them- 
selves as  to  any  unreasonable  unwillingness  on  the  part  of  the  sta- 
tion engineers  previous  to  that  time  to  use  them  to  any  extent.  At 
present,  storage  batteries  occupy  a  well  recognized  function  in  the 
operation  of  power  stations,  particularly  those  for  electric  rail- 
ways, from  the  fact  that  in  the  latter  the  momentary,  as  well  as 
the  hourly,  fluctuations  of  load  are  of  great  extent.  Mr.  Har- 
rington threw  some  very  interesting  light  on  the  practical  appli- 
cation of  the  batteries  to  the  work  in  hand,  and  went  into  the  sub- 
ject in  the  way  of  diagrams  and  drawings  to  a  considerably 
greater  extent  than  the  space  at  our  disposal  this  week  warrants 
us  in  following  him.  Nevertheless,  the  diagrams  reproduced  here- 
with were  the  most  important  of  those  shown  by  the  speaker,  and 
will  gn  e  an  excellent  idea  of  the  treatment  of  the  subject  accorded 
by  him. 

Electric  B[ocl<  Signals  on  Interurban  Lines 

The  question  of  operating  single-track  interurban  lines  without 
delay  at  meeting  points  is  becoming  more  and  more  serious.  There 
are  two  general  ways  of  solving  the  problem;  first,  by  telephonic 
train  despatching,  and,  second',  by  electric  block  signals,  auto- 
matic or  otherwise.  None  of  these  systems  has  attained  the  per- 
fection that  has  been  reached  in  despatching  or  block  signaling  on 
steam  railroads.  This  is  due  to  inherent  difficulties  connected 
with  the  operation  of  electric  lines.  The  elaborate  despatching 
system  of  steam  roads  is  made  possible  by  the  presence  of  an  em- 
ployee at  each  meeting  point.  The  possibility  of  using  the  track 
for  signaling  purposes  on  steam  roads  also  gives  an  immense  ad- 
vantage over  electric  roads  in  automatic  signaling.  A  block 
signal,  operated  by  a  track  circuit,  cannot  be  at  clear  position  as 
long  as  there  is  a  pair  of  wheels  on  the  block  short-circuiting  the 
two  rails  of  the  track.  Any  automatic  system  operated  by  a 
trolley  or  track  instrument  at  either  end  of  the  block,  to  be  pro- 
tected, may  indicate  clear,  with  a  car  in  the  block,  under  certain 
conditions  that  are  likely  to  occur  in  operation,  for  example,  when 
one  car  closely  follows  another,  and  yet  such  systems  are  the  only 
ones  available  for  use  on  electric  lines  at  present,  because  track- 
circuit  signaling  is  prohibited  by  the  necessity  of  using  the  rails 
for  a  return  circuit.  The  Boston  elevated  lines  have  been  recently 
equipped  with  a  block  signal  system  employing  a  track  circuit,  in 
which  one  rail  is  continuous  and  the  other  is  divided  into  sections 
insulated  from  each  other.  This  is  the  only  block  signal  track 
circuit  ever  installed  on  electric  lines,  so  far  as  we  know,  and  is 
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made  ieasible  by  the  ease  of  insulation  of  track  rails  on  an  elevated 
structure,  and  by  the  presence  of  the  steel  structure,  which  can  be 
used  for  the  return  circuit.  On  lines  with  dirt  ballast,  and  where 
one  rail  of  the  track  can  ill  be  spared  from  the  return  circuit  for 
the  purposes  of  signaling,  this  plan  is  not  available.  It  is  not  to 
be  inferred  from  what  has  been  said  that  because  present  signal 
systems  are  not  perfect,  they  are  not  far  better  than  nothing.  The 
perfection  of  block  signals  on  steam  roads,  and  the  few  chances 
there  are  that  such  signals  will  give  a  false  indication  of  safety, 
makes  one  who  is  familiar  with  them  loath  to  endorse  a  block 
signal  system  for  electric  roads  which,  in  the  parlance  of  the  block 
signal  expert,  is  "full  of  holes";  that  is,  presents  numerous  pos- 
sibilities of  false  indications,  even  when  the  apparatus  itself  is  in 
perfect  order.  However,  when  used  in  connection  with  strict 
rules  and  discipline,  the  signal  systems  available  for  use  on  elec- 
tric interurban  hnes  offer  much  more  safety  than  no  signals  at  all. 
Here  it  may  be  well  to  note  that  any  signal  system,  however  per- 
fect, may  be  made  worthless  by  disobedience  to  rules  on  the  part 
of  trainmen,  and  the  cost  of  safety  is  always  eternal  vigilance. 



The  Work  of  the  Convention 


Washington,  D.  C,  Oct.  15,  1901 
Editors  Street  Railway  Journal; 

In  the  paper  of  Captain  McCulloch  presented  to  the  convention 
in  New  York  appears  a  pregnant  and  eloquent  paragraph,  which, 
had  time  permitted,  might  have  been  the  seed  of  fruitful  discussion. 
The  paragraph  begins  thus;  "The  street  railway  of  the  future 
stands  in  grand  relief  as  an  institution  of  all  future  progress  and 
development,"  and  continues  to  set  forth  fairly  and  sympathetically 
this  thought,  that  the  physical  and  mental  comfort  of  the  street 
railway  employees,  the  non-commissioned  officers  and  privates  of 
our  great  and  increasing  armies  of  occupation  should  occupy  a 
large  share  of  the  attention  of  officers  and  directors.  Several 
companies,  I  know,  have  made  much  progress  recently  in  this 
direction.  Would  not  the  collection  of  data  on  these  subjects  be 
valuable?  Would  it  not  be  a  most  worthy  work  of  the  associa- 
tion to  have  a  committee  report  on  what  has  been  done,  and  per- 
haps recommend  what  may  yet  be  done?  Some  such  suggestion 
to  the  association  of  positive  action  on  its  part  is  implied,  I  think, 
in  the  paragraph  cited. 

Captain  McLuUoch's  long,  intelligent  and  responsible  experience 
in  street  railway  matters  is  known  to  nearly  all  of  his  co-workers 
in  this  country.  Emboldened  by  the  authority  of  his  words  and 
by  my  own  convictions  in  the  matter,  I  had  hoped  that  time  would 
have  been  available  for  considering  the  appointment  of  a  com- 
mittee to  report  next  year  on  the  subject  generally — of  what  may 
be  done  to  increase  the  comfort  and  pleasure  of  street  railway 
employees — but  the  pressure  of  business  was  too  great  to  permit 
full  discussion  of  all  papers.  By  putting  the  question  now  in 
your  pages,  ample  time  is  had  that  all  may  meditate  as  to  whether 
the  subject  is  one  desirable  to  be  undertaken  by  the  association  at 
its  next  meeting.  And,  after  all,  this  slower  method  may  be  the 
wiser  in  dealing  with  a  matter  as  delicate  as  it  is  important. 

The  report  of  the  committee  on  standards  richly  deserved,  I  am 
sure,  all  the  commendation  it  received  from  President  Holmes  in 
his  official  references  to  it  and  in  the  grateful  remarks  of  many 
members.  Animated  by  a  desire  to  prevent  such  excellent  work 
from  being  nearly  futile,  permit  me  to  recall  the  following  facts ; 
Several  years  ago — at  the  Cleveland  convention,  I  think — a  paper 
on  the  subject  of  association  standards  was  presented  by  me,  and 
at  the  same  time,  or  perhaps  later,  a  number  of  technical  terms 
and  a  number  of  dimensions  of  materials  were  recommended  for 
adoption,  among  the  latter  such  items  as  the  dimensions  of  wheels 
and  axles.  These  recommendations  were  adopted — and  there  the 
matter  ended — ended  so  completely  that  probably  nobody  recalled 
the  former  official  action  when  the  recent  report — much  richer, 
much  more  thoroughly  studied  than  anything  preceding  it — was 
submitted  for  consideration. 

It  is  not  for  the  purpose  of  setting  forth  the  ancestry  of  the 
standardizing  movement  that  these  lines  are  written,  but  to  point 
out  that  unless  we  learn  the  secret  of  our  brothers  of  the  steam 
railway  lines,  we  shall  see  our  committees  work  for  nothing.  It 
is  not  sufficient  that  the  association  should  adopt  standards;  but 
the  constituent  companies,  the  real  purchasers,  must  adopt  them. 
In  their  isolation  from  each  other,  in  their  relatively  new  condi- 
tions, the  street  railways  feel  less  than  do  the  interchanging  steam 
railroads  the  need  of  uniformity  of  material.    But  the  interurban 


roads — and  time — are  changmg  the  status  ;  the  need  of  uniformity 
is  much  greater  than  at  the  date  of  the  Cleveland  association.  At 
that  time  there  was  very  little  of  that  uniformity  of  thought  which 
must  precede  uniformity  of  action.  Few  indeed  really  sympathized 
with  the  proposition,  I  think;  and  the  official  adoption  of  stand- 
ard terms  and  dimensions  was  largely  dictated  by  a  good-natured 
idea  of  recognizing  in  a  complimentary  way  any  serious  work 
presented  to  the  association.  Particularly  was  the  interest  feeble, 
except  among  a  few  technical  men,  in  the  subject  of  standardizing 
the  names  of  things  used.  Nevertheless,  while  at  the  convention, 
a  few  days  ago,  a  member  told  me  that  the  meaning  of  the  term 
"center-bearing  rail"  came  into  dispute  between  his  company  and 
a  city  engineer;  reference  was  made  to  a  girder-rail-making  com- 
pany, who  decided  that  their  product  was  meant  to  be  described 
by  the  text  of  the  franchise.  I  do  not  here  mean  to  enter  the  lists 
as  to  that  interpretation,  but  only  to  point  out  that  a  supposedly 
familiar  term  was  found  to  be  differently  interpreted  by  different 
supposedly  competent  engineers. 

To  give  effect  to  such  standards  as  the  association  may  adopt, 
the  following  suggestions,  perhaps,  will  be  of  some  avail;  First, 
as  to  terms,  contracts  between  seller  and  buyer,  or  between  two 
or  more  operating  companies,  might  contain  a  clause  providing, 
substantially,  that  in  cases  of  dispute  as  to  the  proper  meaning  of 
any  term  that  may  have  been  standardized  by  the  association,  the 
adopted  definition  shall  prevail  as  against  the  contention  of  either 
party.  Second,  as  to  standardized  material  dimensions,  contracts 
with  manufacturers  might  provide  that  cases  of  doubt  shall  like- 
wise be  determined  by  reference  to  the  association  standards — 
thus  a  "wheel"  shall  be,  in  case  of  doubt,  interpreted  to  mean  a 
"33-in.  wheel,"  etc.  Contracts  for  inclusive  equipment  of  roads, 
specifications  being  comparatively  scanty  or  loose,  might  bind  the 
parties  to  supply  and  accept  all  material  not  otherwise  specified, 
according  to  association  standards. 

How  to  urge  a  more  general  adoption  by  constructing  com- 
panies, in  cases  not  doubtful,  of  association  standards  is  more 
difficult.  The  isolation  of  companies,  the  diversity  of  construc- 
tion, the  yet  plastic  state  of  the  art,  must  limit  very  narrowly  the 
number  of  thoroughly  standardized  dimensions;  yet  this  small 
number  may  be  among  the  most  important  dimensions,  and  then 
uniformity  would  save  work  and  money  to  all  concerned.  Just 
now  my  object  is  to  modestly  suggest  to  the  standardizing  com- 
mittee that  the  methods  of  having  standards  actually  applied  re- 
quire almost  as  much  study  as  the  determination  of  the  standards 
themselves. 

In  the  matter  of  standard  accounting,  I  desire  to  suggest,  with- 
out feeling  entirely  sure  of  my  ground,  that  diversity  of  car-weight 
may  properly  lead  to  the  ton-mile,  or,  better,  the  ton-hour,  as 
being  the  best  unit  for  cost  of  operation.  Roughly  speaking,  the 
weight  of  a  car  is  proportional  to  its  length — its  length  is  nearly 
proportional  to  its  seating  capacity.  Such  a  unit  would  certainly 
diminish  the  incongruity  of  results  now  reached  when  comparing 
by  the  car-mile  or  car-hour  unit,  operations  based  upon  cars  which 
vary  from  i6-ft.  bodies  to  3S-ft.  bodies,  and  from  using  unit?  of  a 
single  car  to  using  imits  of  three  cars.  O.  T.  Crosby. 



The  Local  Committee 


No  account  of  the  twentieth  annual  convention  of  the  Ameri- 
can Street  Railway  Association  would  be  complete  without  a 
tribute  to  the  excellent  manner  in  which  all  the  details  of  the  con- 
vention were  performed  by  the  local  committee.  The  undertaking 
of  providing  for  the  social  entertainment  of  such  a  large  body  of 
guests  was  enormous,  but  every  detail  was  most  successfully 
planned  and  executed.  The  entertainments  were  started  on  time 
and  were  carried  out  with  the  least  possible  delay  and  with  no 
hitches,  while  all  the  appointments  were  most  complete.  The 
credit  for  this  belongs,  in  large  part,  to  the  efficient  direction 
given  to  them  by  Henry  A.  Robinson,  solicitor  of  the  Metro- 
politan Street  Railway  Company  and  secretary  of  the  local  com- 
mittee. In  this  work  he  had  the  valuable  co-operation  and  assist- 
ance of  D.  R.  Almy.  Both  Messrs.  Robinson  and  Almy  were 
most  assiduous  in  their  management  of  the  different  features,  and 
in  looking  after  the  needs  and  requirements  of  the  attendants  at 
the  convention. 

The  convention  badge  prepared  by  this  committee  was  a  most 
artistic  one.  and  will  undoubtedly  be  preserved  by  all  the  delegates 
in  attendance  at  the  convention.  A  silver  medallion  was  sus- 
pended by  a  satin  ribbon  from  a  pin,  on  which  the  word  "New 
York"  was  inserted.  Enclosed  within  a  circle  in  the  center  of  the 
'^adge  was  a  view  of  Madison  Square  Garden,  encircled  by 
the  words  "American  Street  Railway  Association."  On  tho  op- 
posite side  of  the  badge  was  the  inscription,  "Twentieth  Annual 
Meeting,  New  York  City,  Oct.  9,  10,  11,  1901. 
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The  Storage  Battery  Located  in  the  Power  Station 


BY  W.  E.  HARRINGTON 
General  Manager,  Camden  &  Suburban  Railway  Company 


The  installation  of  a  storage  battery  in  a  street  railway  power 
station  will  lead  to  economical  results,  under  the  following  con- 
ditions: 

(a)  When  the  load  is  of  a  very  fluctuating  character. 

(b)  When  the  peak  of  load  is  of  short  duration,  and  is  either 
considerably  in  excess  of  the  average  load  or,  perqhance,  in  ex- 
cess of  the  capacity  of  the  station. 

(c)  When  light  night  loads  are  to  be  carried,  which  permits 
shutting  down  the  steam  plant. 

(d)  When  a  station  is  equipped  with  a  diversity  of  engines  and 
generators  having  different  characteristics. 

The  results  obtainable  from  the  installation  of  a  storage  battery 


An  incidental  advantage  of  a  storage  battery  installation  is  in 
its  lightning  arrester  capacity.  The  plates  offer,  through  the 
electrolyte,  such  an  excellent  path  to  ground,  as  well  as  acting  as 
a  large  condenser,  serve  as  the  best  protection  against  the  serious 
effects  of  lightning  discharges  that  can  be  obtained.  This  latter 
fact  of  lightning  protection  has  been  frequently  noted,  in  that,  on 
the  lines  on  which  substorage  battery  stations  are  located,  light- 
ning discharges  have  never  been  experienced  in  the  Camden  & 
Suburban  Railway  Company's  stations. 

In  order  to  illustrate  the  application  of  the  storage  battery 
recorded  in  the  power  station,  a  twenty-two-hour  test  was  made, 
running  our  old  plant,  which  consists  of  two  loo-kw  Edison  gen- 
erators, one  225-kw  General  Electric  generator,  one  i8o-kw  West- 
inghouse  generator,  one  250-kw  Westinghouse  generator,  all 
belted  tmits.  The  storage  battery  in  the  station  consists  of  265 
cells,  type  17-F  Electric  Storage  Battery  Company's  make,  in- 
stalled in  lead-lined  tanks,  sufiicicntly  laid  to  permit  of  100  per 
cent  increase. 
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in  the  power  station  only  affect  the  economy  of  the  station,  and  ia 
no  wise  can  be  considered  as  an  aid  to  the  feeder  distribution,  ex- 
cept, perhaps,  in  maintaining  a  more  uniform  voltage  at  the  sta- 
tion. The  use  of  a  storage  battery  in  such  a  location  calls  for 
special  apparatus  in  the  shape  of  boosters,  special  reversing  rheo- 
stats and  switchboard  auxiliaries  not  required  in  a  storage  bat- 
tery sub-station  located  upon  feeder  lines.  With  all  this,  how- 
ever, conditions  may  be  such  as  outlined  above  as  to  fully  war- 
rant installations. 

A  storage  battery  does  not  in  itself  generate  energy  as  the 
generator  does,  but  under  the  conditions  a,  b,  c  and  d  may,  by 
the  economies  obtained,  have  the  same  effect  as  the  installation 
of  iadditional  generating  apparatus,  with  the  attendant  advantages 
of  more  economical  operation  and  lesser  capital  investment. 

In  considering  depreciation  a  point  is  usually  lost  sight  of,  to 
wit:  Power  station  generating  apparatus  depreciation  should  be 
carefully  weighed.  There  is  no  question  but  that  the  battery 
materially  reduces  the  rate  of  depreciation  of  the  machinery  in 
the  power  station,  and  may  more  than  pay,  by  the  reduction  in 
the  expenditures  in  repairs  and  by  prolonging  the  life  of  the  gen- 
erating apparatus,  the  expense  charged  as  storage  battery  depre- 
ciation. 


The  present  battery  has  a  capacity  of  300  amps,  for  one-hour 
discharge.  This  battery  was  installed  Oct.  13,  1899.  The  test 
was  begun  at  1:40  p.  m.,  Aug.  17,  and  concluded  11:30  a.  m.,  Aug. 
18,  making  practically  a  twenty-two-hour  test. 

Figs.  I  and  2  give  a  clear  representation  of  the  power  station 
loads  during  the  tests.  The  upper  curve  in  each  case  is  the  cur- 
rent from  generators.  The  second  curve  from  the  top  is  the  cur- 
rent from  the  battery,  and  shows  the  discharge  above  the  heavy 
black  line  marked  zero,  and  below  the  line  the  charge  into  the 
battery.  The  bottom  curve  shows  the  output  from  the  power 
station  to  the  line.  It  will  be  noticed  that  the  fluctuations  are  on 
fhe  battery.  If  the  difference  between  the  charge  into  and  the 
discharge  from  the  battery  be  taken,  it  will  be  seen  that  the 
average  charge  is  59  amps,  and  the  average  discharge  is  57  amps. 

Figs.  I  and  2  show  that  the  current  from  the  battery  on  dis- 
charge frequently  uses  above  200  amps,  and  at  times  reaches  300 
amps,  and  over;  also  that  on  the  charge  side  the  current  fre- 
quently reached  180  amps.  The  maximum  fluctuations,  there- 
fore, range  about  450  amps. 

Fig.  3  shows  the  switchboard  storage  battery,  booster  and  gen- 
erator connections. 

In  the  study  .-is  to  the  advisability  of  installing  a  substorage 
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battery  station  several  questions  immediately  present  themselves, 


VIZ. 

I. 

2. 

3- 
4- 
5- 

6. 


What  will  be  gained? 
How  much  will  it  cost  to  install? 
How  much  will  it  cost  to  maintain? 
Where  shall  it  be  located? 
What  is  the  depreciation? 
What  kind  of  attention  is  required? 
The  above  questions  require  a  careful  study  of  conditions.  The 
writer  will  take  a  case  occurring  in  his  own  experience,  and  the 
reader  can  then  draw  deductions  to  suit  the  particular  cases  in 
which  they  may  be  interested. 

The  Camden  &  Suburban  Railway  Company,  of  Camden,  N.  J., 
has  a  line  running  to  a  town  called  Haddonfield.  7!  S  miles  from 
the  power  station,  40  ft.  double-truck  cars  weighing  14  tons  each, 
equipped  with  two  38-B  Westinghouse  motors.  A  car  running 
on  ten-minute  headway  gave  a  fluctuating  voltage  at  Haddonfield 
varying  between  350  volts  to  550  volts.  The  power  station  voltage 
was  maintained  at  550  volts;  two  No.  0000  feeders  run  from  the 
station  to  a  point  6  miles  from  the  station  to  a  place  called  West- 


the  apparent  expense,  in  that  the  line  voltage  is  constant,  thus 
saving  in  motor  depreciation.  The  saving  in  interest  on  the  cop- 
per we  would  have  had  to  purchase  amounts  to  $370  per  annum. 
The  night  car  on  this  line  is  run  from  the  battery,  an  average  of 
four  hours  each  night,  saving  the  net  cost  of  coal  at  the  power 
station  per  year  at  least  $60,  which,  added  to  the  interest  saved 
of  $370,  makes  $430.  The  more  uniform  loading  at  the  power 
station  is  the  principal  feature.  The  engines  work  with  less 
fluctuation.  The  economical  attendant  upon  this  feature  alone, 
in  the  writer's  judgment,  is  sufficient  to  compensate  for  the  ap- 
parent expense  attendant  upon  the  investment. 

The  question  as  to  the  location  of  a  subbattery  station  is  one 
of  peculiar  interest.  I  will,  therefore,  dwell  upon  this  point  quite 
fully.  The  determination  of  the  most  economical  point  to  locate 
a  sub-station  battery  is  one  requiring  careful  calculation.  There 
are  several  constants  entering  into  the  calculation,  which  are 
purely  a  question  of  engineering  judgment,  such  as  loss  or  drop 
in  volts,  ampere  flow  and  particularly  the  distribution  of  the  loss 
or  drop  in  volts. 

Experience  has  indicated  the  necessity  of  having  an  independent 
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mont,  and  one  No.  0000  runs  through  from  there  to  a  point  about 
1000  ft.  from  extreme  end  of  line.  About  two  and  one-half  years 
ago  careful  readings  were  taken  on  the  feeder,  and  the  fluctuations 
on  this  line  showed  a  mean  or  average  variation  of  150  amps. 
A  calculation  showed  that  the  installation  of  sufficient  copper  to 
bring  the  average  drop  not  to  fall  below  450  volts  would  require 
the  installation  of  $16,416  investment  in  copper.  We  obtained 
prices  upon  a  storage  battery,  ground  and  a  building  to  accom- 
modate a  battery  to  have  a  discharge  rate  of  160  amps.,  one-hour 
discharge,  but  having  the  racks  and  building  to  permit  at  any 
time  in  the  future  of  a  100  per  cent  increase.  The  cost  of  this 
layout  proved  to  be  $9,000,  showing  a  net  saving  in  first  outlay 
of  $7,416.    Upon  this  showing  the  installation  was  made. 

This  battery  consists  of  240  cells,  type  9-F  Electric  Storage 
Battery  Company's  make. 

The  cost  of  maintenance  has  not  cost  to  date  over  $100  per 
year.  The  depreciation  is  covered  in  a  fund  carried  at  6  per  cent 
on  the  cost  of  the  battery  amounting  to  $480  per  annum.  The 
attention  required  is  only  nominal;  the  battery  is  tested  by  a  man 
sent  from  the  power  station  once  a  week  to  the  test  voltage  and 
specify  gravity  of  each  cell,  and  he  makes  report  of  this  data,  a 
copy  of  which,  as  has  been  our  custom,  is  sent  to  the  manu- 
facturer. 

The  advantages  and  saving  effected  we  are  confident  exceed 


feeder  line  running  from  the  main  power  station  to  the  subbattery 
station,  the  line  then  being  fed  from  feeders  running  from  the 
sub-station.  The  chief  reason  for  the  feeder  running  inde- 
pendently from  the  power  station  to  the  subbattery  station  is  so 
that  it  shall  be  able  to  charge  the  battery  without  interfering 
with  the  line. 

Fig.  4  illustrates  quite  clearly  the  method  as  practiced  by  the 
writer: 

A  is  the  main  power  station. 

B  is  the  subbattery  house. 

C  is  an  automatic  magnetic  circuit  breaker. 

D  is  the  extreme  end  of  the  subfeeder  away  from  the  station. 

E  is  point  on  line  at  the  sub-station  battery  house  where  con- 
nection is  made. 

F  is  the  independent  feeder  running  from  the  power  station  to 
the  subbattery  station,  having  no  taps  or  connections  of  any  kind 
between  the  two  stations.  This  feeder  may  be  boosted  either  by 
booster,  or  run  on  generator  at  a  higher  voltage  or  off  a  bus-bar 
of  a  switchboard  operating  on  different  voltages. 

G  is  an  ordinary  feeder  running  out  of  the  station  and  from 
which  taps  are  made  to  the  trolley  as  usual.  This  feeder  should 
run  to  join  the  feeder. 

H  is  the  subbattery  station  feeder  running  back  from  the  sub- 
station toward  the  main  power  station. 
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FIG.  3. -SWITCHBOARD  CONNECTIONS  FOR  BATTERY,  BOOSTER  AND  GENERATOR 


G  and  H  are  joined  together  through  an  automatic  magnetic        Assuming  tliat  Vs  and  V3  are  each  50  per  cent,  of  \ 
circuit  breaker,  the  function  of  which  is  so  clear  that  no  explana-      General  Formula  becomes 
tion  is  necessary. 

T  is  the  feeder  running  from  the  subbattery  station  to  the  distant 
end  of  the  line. 

The  writer  has  been  using  a  formula  which  gives,  in  terms  of 


the 


COST  OF  COPPER  =  K  - 


^304 


[ 


Cidi'-'  ^  Ca  d^'-       C3  da 


1 


n 


304 
V 


^4  I  C.  d,'^ 

'la  L 


+  2  c„  di'^  +  2  C3  ds 


V 

Fnsitivf  to  liolley  I     To^itive  to  trolley 

Negative  to  ground  ~  Negative  to  grotind 

FIG.  4.— ARRANGEMENT  OF  CONNECTIONS 

dollars,  the  cost  of  the  copper,  and  has  found  it  quite  useful  in 
determining  the  most  economical  point  to  locate  the  subbattery 
house.  In  all  the  calculations  it  is  assumed  that  the  track  returns 
will  be  at  least  equivalent  to  the  overhead  feeders.  It  is  given 
below : 

GENERAL  FORMULAE. 

WEIGHT  OF  COPPER  =  3-03  C  M  x  d 

1 , 000, 000 

m  which  C  M  =  circular  mils,  d  =  distance  m  feet. 

WEIGHT  OF  COPPER  =  i6_C^M  x  d, 

1000 

in  which  C  iM  =  circular  mils,  d,  ==  distance  in  miles. 
Substitutmj^  cost  of  copper  at  18  cents  per  pound. 

COST  OF  COPPER  =  ?304/^f1>' 

V 

in  which  c  =  amperes,  d,  =  miles,  V  =  volts  lost. 

By  substitutmg  for  values  in  the  elements  of  the  diagram  Fi'^.  5 
gives 

COST  OF  COPPER  ^  #304   f^'  ^''^  +  ^  SL^I 

L    V|  \\  J 


^  . 

r  

'h — 
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FIG.  5.— DIAGRAM  TO  ILLUSTRATE  FORMULA 

Assume  d,  +  d:,  =  10  miles 
di  =  8  miles  c,  =  100  amperes 

ds  =  3    "  cj  =  75 

ds  =  2  Ca  =    50  " 


then 


K 

K  : 


d, 
d, 
d3 


~    ^(ioo---64)  +  (2x75x9)  4-  (2x50^4)1 


^4  [-( 


JO4 

V 


Cost  = 

Assume  di 
7  miles 
2  " 
3 


pjo  +  1350  +  400 
$2,480,000 


] 


V.a 

da  =  10  miles 

Ci  =  loo  amperes 
c„  =  50  " 
C3  =  75 


Cost  =  ^  [^(ruu  --49)  +  (2  ^50x4)  +  (2  ■  75X9)J 


(A) 


Cost 


$2u2uooo 


(minimum) 
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Cost 


Assume  d, 
d,  =  6  miles 
ds  =  I  " 
d4=4 

=  ^  [(100x36) 
Cost  = 


+  ds  =  10  miles 

Ci  =  100  amperes 

C2  =  25 

Ca  =  100  " 
+  (2x25x1)    +   2  -  100x16)^ 
$2  080,000 

v;7~ 


Assuming  that  V-2  and  V3  are  each  equal  to  V^,  the  General 
Formula  becomes 

COST  OF  COPPER  ^  Tc,  dr  +      d/  +  c,  da'^  j 
Substituting  the  values  of  each  of  the  three  conditions  as  follows: 


(B) 


Case  I 
di  =  8  miles 

ds  =  3 

ds  =  2  " 

Cost  = 

Case  2 
d,  =  7  miles 

d^  =  2  " 
d3=3  " 

Cost  = 

Case  3 
di  =  6  miles 

dj  =  I  " 
ds  =  4  " 

Cost  = 

Case  4 
di  =  5  miles 

dj  =  o 
ds  =  5  " 

Cost  = 


di  +  da  =  10  miles 
Ci  =  lOD  amperes 

c-2  =  75 
C3  =  50 

2,210,000 

di  +  ds  =  10  miles 
Ci  =  100  amperes 
c,  =  50 
C3  =  75 
1,760,000 

di  +  ds  =  10  miles 
Ci  =  100  amperes 
C2  =  25 

Cs  =  100  " 

I,Sqo,ooo  /    •  •  V 

■^^  '   (mmimum 

di  +  da  =  10  miles 
Ci  =  100  amperes 

C2  =     o  " 
Cs  =  125 
1,710,000 

v.. 


Assuming  that  V2  and  V3  are  each  twice  V,„,  the  General 
Formula  becomes 

COST  OF  COPPER  =  ^  fc,  d.^  +  i  c,  d^'^  +  +  c,  d,^~\ 

Substituting  similar  values  to  cases  i,  2,  3,  4,  there  results  re- 
spectively 


Case  I — Cost 
Case  2 — Cost  : 
Case  3 — Cost 
Case  4 — Cost : 


f 2080000 

$1,620,000 
$1,340,000 

$1,240,000 


(minimum) 


In  all  the  above  cases  a  total  loss  of  150  volts  will  be  assumed— 
-which  will  appear  as  follows  in  the  various  cases  : — 
Where  V2  and  Vs  are  each  50  per  cent,  of  V,^  then  Vi^  =  100  volts 
"     Vo  and  Vs  are  each  equal  to  Vi^  then  Vi^  =  75  volts 
"     V2  and  Vs  are  each  twice  Vi^  then  Vj^  =  50  volts 
By  substituting  there  values  of  Vi  in  each  case  appearing  as  the 
minimum  cost  of  copper,  there  results:  — 
A 


B 
C 


2,020,000 
1,590,000 

v.. 


2,020,000 
100 


1,240,000 


$20,200 
$21,200 
$24,800 


1,590,000 
75 

1,240,000 
50 

The  above  calculations  demonstrate  clearly  that  case  A  is  the 
■most  economical  in  copper  distribution  with  the  data  as  given. 
The  fact  is  clearly  apparent  that  great  care  must  be  exercised  in 
determining  upon  the  location  of  the  battery  house.  Each  case 
must  be  be  carefully  studied  upon  its  own  merits,  every  available 
location  examined  and  calculated. 

The  use  of  formula 

I^Ci  di^  _^  c,  d,-  ^  Cs  ds^  I 


COST  OF  COPPER  =  $303 


V, 


Vs 


The  remarkable  features  attending  the  use  01  storage  battery 
sub-stations  is  most  happily  illustrated  in  the  ampere  charts.  As 
stated  before,  the  Westmont  station  is  fed  with  a  special  No.  0000 
feeder,  which  we  call  our  Westmont  booster  feeder,  as  it  can  be 
used  for  charging  the  Westmont  battery  as  well  as  permitting 
feeding  this  end  of  the  line  at  a  higher  voltage  from  the  power 
station.  Readings  were  taken  at  the  power  station  with  a  Bristol 
recording  ammeter,  with  a  dial  requiring  only  one  hour  to  com- 
plete one  revolution,  thus  giving  a  chart  faithfully  reproducing 
the  frequent  and  detail  fluctuations.  (The  speaker  then  presented 
samples  of  these  charts.)  Chart  I.  was  taken  first  with  the 
booster  and  battery  out,  and  showed  pronounced  fluctuations 
between  o  amp.  and  350  amps.,  and  represents  exactly  what  the 
conditions  were  prior  to  the  adoption  of  the  Westmont  storage 
battery.  Readings  were  again  taken  with  the  booster  feeder  in 
and  the  battery  out,  and  showed  fluctuations  between  o  amp.  and 
270  amps. 

Chart  II.  showed  the  current  flow  with  the  booster,  battery  and 
the  original  feeder,  and,  of  course,  gave  the  fluctuating  current 
brought  about  by  the  cars  near  the  power  station  practically  out 
of  the  range  of  the  Westmont  battery.  The  fluctuations  varied 
from  70  amps,  to  240  amps. 

Chart  III.  was  similar  to  Chart  II..  but  taken  at  another  time 
of  the  day. 

Chart  IV.  showed  the  reading  taken  on  the  Westmont  booster 
feeder,  and  illustrated  in  most  interesting  fashion  the  uniformity 
of  load  on  the  station.  The  current  varied  from  65  amps,  to  80 
amps,  and  averaged  about  75  amps. 

Chart  V.  showed  the  readings  taken  on  the  Westmont  booster 
feeder  with  the  Westmont  storage  battery  sub-station  cut  out  of 
service.  The  variations  were  from  0  amp.  to  400  amps.,  and,  in 
comparison  with  Chart  IV.,  illustrated  clearly  the  advantages  of 
the  use  of  the  battery. 

Chart  VI.  was  the  readings  of  a  recording  voltmeter  and  showed 
the  pressure  at  the  West  mont  storage  battery  house  with  the 
battery  in.  This  was  a  typical  chart,  and  shows  very  clearly  the 
uniformity  of  voltage  at  the  Westmont  storage  battery  house. 

Chart  VII.  was  another  pressure  chart  taken  at  the  Westmont 
storage  battery  house,  but  showed  the  effect  on  the  voltage  when 
all  the  storage  battery  is  cut  out,  owing  to  circuit  breakers  being 
open.  Between  the  hours  of  8  a.  m.  and  2:45  p.  m.  the  voltage 
varied  between  approximately  ;^2^  volts  and  560  volts. 


The    Adoption  of  Electric    Signals  on  Suburban  and 
Interburban  Railways  of  Single  or  Double  Track 
and  Their  Economy  of  Operation 


BY  WILLIAM  PESTELL 
Superintendent   of  Motive   Power,   Worcester   Consolidated   Street  Railway 

Company 


gives  a  ready  means  for  quickly  determining  the  most  economical 
point  of  locating  the  battery  house. 


The  subject  of  signals  for  electric  railways  is  of  the  greatest  im- 
portance, and  is  receiving,  very  deservedly,  a  great  deal  of  atten- 
tion among  practical  railway  men  in  all  sections  of  the  country 
at  the  present  time. 

The  necessity  of  some  system  of  signalling  becomes  more  pro- 
nounced as  the  weight  and  size  of  cars  increase  and  the  volume 
of  traffic  and  the  speed  at  which  our  cars  are  run  is  increased. 

The  delays  and  inconveniences  arising  from  the  operation  of 
suburban  and  interurban  roads  without  a  properly  designed  signal 
system  adapted  to  the  service  are  only  too  apparent,  and  become 
more  pronounced  as  we  examine  into  and  get  into  closer  touch 
with  the  various  signal  systems  that  are  to-day  being  tried  in  the 
various  sections  of  the  country.  Whatever  signals  have  been  in- 
troduced for  street  railway  work,  even  though  their  operation 
has  not  been  perfectly  satisfactory,  have  illustrated  the  fact  that 
delays  can  be  reduced  and  a  schedule  maintained  in  a  more  satis- 
factory manner. 

Signalling,  as  applied  to  steam  railroads,  for  some  years  has 
been  in  satisfactory  and  general  use,  and  has  been  brought  to  a 
high  state  of  perfection  and  efficiency.  Apparatus,  such  as  applies 
to  steam  roads,  would  be  practically  of  no  use  in  street  car 
service,  as  the  conditions  governing  the  operation  are  so  entirely 
different. 

The  use  of  signals  on  steam  railroads  is  mostly  for  double-track 
lines,  and  is  principally  for  keeping  a  proper  difference  between 
trains  going  in  the  same  direction.  At  the  present  time  it  seems 
doubtful  if  this  class  of  signals  would  be  required  on  street  rail- 
ways, but  if  the  neccessity  should  arise,  some  form  of  signal  now 
in  general  use  on  steam  railroads  could  be  adapted  to  the  purpose. 

On  steam  railroads  where  temporary  increase  in  traffic  de- 
mands a  greater  carrying  capacity,  more  cars  are  added  to  the 
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train,  the  tram  still  being  maintained  as  a  unit,  so  tar  as  its  effect 
on  the  signal  system  is  concerned.  On  street  railway  service  the 
conditions  are  not  usually  such  that  this  can  be  converiiently 
accomplished,  and  it  is  necessary  to  send  out  several  cars,  each 
detached  from  the  other,  and  all  working  to  maintain  the  same 
schedule.  As  these  cars  cannot  ordinarily  keep  in  sufficiently 
close  touch  with  each  other  to  indicate  their  location,  it  compli- 
cates the  work  to  be  done  by  a  signal  system  to  properly  take  care 
of  their  operation.  It  is  not  always  safe  to  depend  upon  the 
crew  of  one  car  notifying  the  crew  of  another  car  at  a  passing 
point  of  cars  that  are  due  to  follow  to  pass  at  the  same  point. 
Different  roads  use  various  means  to  obtain  this  end,  even  when 
no  signal  system  is  in  use.  Some  do  it  by  attaching  signs  to  the 
dasher  of  the  car,  indicating  that  another  car  is  to  follow.  These 
signs  the  crew  on  the  car  waiting  at  the  turnout  are  supposed  to 
observe,  and  are  not  to  leave  until  the  last  car,  which  should  have 
no  sign  on  the  dasher,  has  passed. 

On  steam  railroads  stopping  places,  where  passengers  are  to  be 
taken  on  or  let  off,  are  practically  a  constant  factor,  and  are  com- 
paratively long  distances  apart.  This  has  the  effect  of  allowing 
trains  to  keep  to  their  schedule  more  easily,  and  obviates  the 
necessity  of  frequent  orders  from  train  despatchers.  In  cases  of 
necessity  of  change  of  orders  to  a  train  crew  on  a  steam  railroad 
the  telegraph  is  almost  universally  used.  The  presence  of  em- 
ployees at  every  stopping  place  along  the  line  renders  this  easy 
of  accomplishment  without  the  loss  of  valuable  time,  or  chance 
of  costly  mistakes. 

The  telephone  is  rapidly  being  introduced  along  the  lines  of 
street  railways  for  this  purpose,  but  the  street  railway  companies 
are  at  a  disadvantage  in  the  use  of  the  telephone,  'in  not  having 
men  permanently  located  at  frequent  points  along  the  line  of  the 
road,  and  having  to  depend  on  the  car  crews  for  one  end  of  their 
despatcher  system,  much  valuable  time  is  lost  in  receiving  and 
imparting  the  necessary  information.  Another  defect  of  the 
telephone  system  for  despatcher  work  on  street  railways  is  the 
inability  to  reach  car  crews  at  the  time  required,  and  the  likeli- 
hood of  several  crews  trying  to  use  the  "phone"  on  different 
points  of  the  line  at  the  same  time. 

It  is  not  intended  to  convey  the  idea  that  the  telephone  is  not 
desirable  as  an  aid  in  operating  street  railway  systems,  but  that 
the  telephone  of  itself  for  general  use  is  not  to  be  wholly  relied 
upon.  In  connection  with  a  reliable  signal  system,  it  should  be 
of  inestimable  value,  as  the  use  for  despatcher  work  would  be 
reduced  to  a  minimum,  and  with  proper  rules,  intelligently  fol- 
lowed, practically  all  conditions  could  be  provided  for,  giving  the 
single-track  road  its  maximum  efficiency  and  putting  it  more 
nearly  on  the  basis  of  a  double-track  road. 

Where  the  necessity  of  a  signal  system  on  electric  roads  seems 
to  be  generally  indicated  is  on  single-track  roads,  both  for 
suburban  and  interurban  service,  city  service  usually  requiring 
special  applications  to  cover  local  conditions. 

The  object  of  a  signal  system  for  such  purpose  would  be  to 
indicate  a  safe  passing  point  for  cars  going  in  opposite  directions, 
giving  single-track  roads  with  fairly  frequent  passing  points  more 
nearly  the  same  operating  conditions  as  those  of  double-track 
roads,  thus  avoiding  delays  and  maintaining  the  schedule. 

The  experience  of  steam  railroads  in  the  use  of  signals,  their 
reliability  and  the  confidence  now  placed  in  them,  makes  it  rea- 
sonable to  suppose  that  equally  good  apparatus  would  be  de- 
veloped on  the  vast  mileage  of  electric  railways  represented  by 
this  association. 

Different  signals  for  day  and  night  use  (as  discs  or  semaphores 
by  day  and  different  colored  lights  at  night)  seem  to  be  thor- 
oughly established  for  any  class  of  signal  work,  as  regardless  of 
the  purpose  for  which  a  signal  is  set,  it  should  always  be  easily 
discernible. 

All  signals  will  add  certain  elements  of  danger  due  to  chances 
of  failure  inherent  in  every  piece  of  mechanism.  It  is  therefore 
important  to  select  a  signal  with  the  chances  of  failure  so  slight 
that  only  the  added  safety  resulting  from  its  use  need  be  con- 
sidered. The  use  of  block  signals  on  steam  roads  has  reduced  the 
liability  of  rear-end  collisions,  and  yet  were  the  signals  of  such 
construction  as  to  be  unreliable  the  danger  would  be  greater  with 
than  without  the  signals. 

In  this  connection  it  would  be  well  to  note  the  care  bestowed 
by  steam  roads  on  their  signals.  They  employ  trained  mechanics 
whose  duty  it  is  to  see  that  all  signals  are  properly  inspected  and 
maintained.  An  electric  road  usually  puts  its  signal  under  the 
care  of  a  lineman,  or  some  other  man  who  may  know  but  little  of 
either  their  principle  or  mechanical  construction.  It  is  natural 
to  suppose  that,  as  the  use  of  signals  increases,  mcirc  care  will  be 
bestowed  upon  their  inspection  and  maintenance. 

The  first  and  most  essential  element  lo  he  considered  in  con- 
nection with  any  signal  system  is  that  cii  safety,  and  nn  sicnal 


should  be  considered  unless  its  reliability  can  be  demonstrated 
to  such  an  extent  that  it  adds  to  the  safety  of  operation  of  the 
road. 

Among  the  various  types  of  signals  in  use  we  find  those  de- 
pending wholly  on  incandescent  lamps,  those  depending  wholly 
on  semaphores  or  discs  illuminated  at  night,  and  those  depending 
on  discs  or  semaphores  by  day  and  upon  colored  lights  at  night 
for  their  visual  indication.  Another  type  of  signal  is  that  which 
leaves  the  trolley  wire  dead  on  the  entering  side  of  a  turnout 
ahead  and  leaving  side  of  a  turnout  behind,  thus  preventing  a 
car  from  either  end  of  the  block  entering  until  the  block  is  clear. 

Again  we  find  various  devices  in  use  for  operating  the  above 
types  of  signals.  First  the  manually-operated  switch,  which  has 
been  in  use  for  perhaps  the  longest  time  and  is  generally  conceded 
a  failure,  owing  to  the  fact  that  the  men  cannot  be  relied  upon 
for  its  proper  operation.  Second,  we  have  the  rail-contact  devices 
which  have  been  very  little  used,  and,  so  far  as  I  can  learn,  are 
not  generally  exploited.  Third,  we  have  switches  operated  auto- 
matically by  the  passing  of  the  trolley,  which  are  coming  into 
more  general  use  as  the  state  of  the  signal  art  progresses. 

These  may  be  divided  again  into  several  classes:  one  in  which 
a  contact  is  simply  made  by  the  wheel  sliding  upon  a  contact 
surface  normally  insulated  from  the  trolley  wire;  another  operating 
a  switch  mechanism  by  the  passing  of  the  trolley,  making  various 
connections  selected  according  to  the  direction  the  trolley  passes 
under  the  switch;  still  another,  in  which  the  mechanical  work  of 
the  signal  is  partly  done  by  the  trolley  in  passing  under  the 
switch.  Each  of  these  types  of  signals  and  switches  in  service 
may  have  a  particular  value  for  the  location  to  be  protected,  and 
it  would  be  unwise  at  this  time  to  make  any  recommendation 
covering  general  conditions.  The  following  is  a  copy  of  resolu- 
tions drawn  up  by  a  committee  appointed  by  the  Massachusetts 
Street  Railway  Association,  on  which  the  writer  had  the  privilege 
to  serve: 

"The  committee  appointed  by  the  Massachusetts  Street  Railway 
Association  on  the  'Recommendation  of  Electric  Signals  for  Street 
Railway  Service'  would  make  the  following  recommendations: 

"That  a  telephone  system  in  conjunction  with  a  proper  block 
system  is  necessary  for  a  safely  and  satisfactorily  operated  subur- 
ban single-track  road, 

"That  it  is  impossible  to  make  any  recommendations  to  cover 
the  needs  of  general  city  traffic,  the  necessities  of  the  same  being 
largely  determined  by  conditions  entirely  local. 

"That  the  telephone  system  should  be  owned  and  operated  by 
the  railway  company. 

"That  a  system  of  selective  signals  should  be  used  in  connec- 
tion with  the  telephone  system  to  call  outside  telephone  stations. 

"The  block-signal  system  should  be  entirely  automatic;  should 
contain  a  minimum  number  of  parts;  should  contain  some  other 
means  of  visual  signal  besides  incandescent  lamps;  should  not 
depend  upon  incandescent  lamps  for  continuity  of  circuits;  should 
set  as  far  as  danger  end  first  and  be  looked  at  danger  before  it  is 
possible  to  operate  cautionary  signal  at  near  end;  should  not  burn 
out  under  ordinary  conditions  of  contact  with  live  parts  of  trolley 
system;  should  be  normally  at  danger  and  cannot  be  set  at  safety 
unless  all  parts  are  in  normal  working  conditions;  that  signal, 
after  being  set  at  danger,  cannot  return  to  safety  until  all  cars 
that  have  gone  onto  block  have  gone  off  again;  should  be  capable 
of  working  satisfactory  from  200  volts  to  600  volts,  and  should 
be  of  the  best  possible  construction,  mechanically  and  electric- 
ally." 

The  following  is  a  copy  of  blank  sent  out  to  various  street 
railways  throughout  the  country  to  enable  the  writer  to  get  a 
fair  idea  of  the  extent  of  the  use  of  signals  for  street  railway  work, 
a  general  idea  of  the  defects  existing,  the  economies  produced 
and  the  apparent  demand  for  a  signal  of  any  kind. 

Have  you  signals  in  use? 

How  long? 

What  kind  and  make? 

On  single  or  double  track? 

Suburban  or  interurban? 

Are  they  satisfactory? 

Are  they  reliable? 

What  particular  trouble  have  you  had  with  them? 
Do  they  affect  the  economy  of  operation? 
How? 

Are  they  affected  by  lightning? 

In  what  respect  is  the  signal  in  use  on  your  rond  lacking? 
Do  you  desire  signals  on  your  road? 
For  what  purpose? 

Would  they  affect  the  economy  of  operation? 
How? 

What  particular  rer|tn"rements  are  necessary  in  a  signal  for  your 
services? 
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Tile  general  idea  prevalent  seemed  to  be  that  signals  were  not 
required  for  double-track  work,  but  were  required  lor  single- 
track  work,  producing  economy  where  in  use  by  dispensing  with 
flagmen  in  some  places  and,  as  some  have  stated,  "by  indicating 
the  position  of  cars  and  thereby  enabling  the  schedule  to  be  better 
maintained  under  extraordinary  conditions."  The  principal  de- 
fects noted  were  the  fact  that  signals  were  not  absolutely  reliable 
and  were  generally  affected  by  lightning.  Also,  their  lack  of 
ability  to  indicate  more  than  one  car  on  a  block  at  a  time;  that 
is,  the  first  car  passing  off  the  block  sets  the  signal  to  normal 
condition,  giving  no  indication  of  any  other  cars  that  might  be  on 
the  block. 

It  has  not  been  the  purpose  of  the  writer  to  go  into  the  details 
of  the  different  devices  gotten  out  for  use  as  signals  for  street 
railway  work,  or  to  criticise  or  recommend  any  particular  type 
or  make.  A  number  of  signals  of  various  types  are  now  on  the 
market,  and  while,  from  the  standpoint  of  the  writer,  they  are  all 
in  a  more  or  less  experimental  state,  they  are  deserving  of  every 
encouragement,  for  until  the  various  conditions  of  our  service 
have  been  thoroughly  brought  out  and  enlarged  upon,  by  both 
the  operators  and  signal  engineers,  no  satisfactory  device  can  be 
produced. 

The  street  railways  generally  manifest  a  great  deal  of  interest 
in  the  question  of  signals,  and  I  would  therefore  recommend  to 
your  association  that,  owing  to  the  present  apparent  experimental 
condition,  this  matter  be  further  followed  up  and  a  report  be 
submitted  to  the  next  meeting  of  the  association.  I  regret  that 
the  press  of  business  since  my  acceptance  of  the  honor  of  writing 
this  paper  has  been  such  that  I  have  been  unable  to  devote  the 
time  necessary  to  obtain  and  properly  work  up  the  data  for  a 
paper  dealing  with  such  an  important  subject. 

I  trust,  however,  the  discussion  will  be  free,  and  that  my  feeble 
efforts  may  result  in  the  bringing  out  of  some  points  of  value  to 
us  for  further  work. 

 ♦♦♦^  • 

The  Best  Manner  and  Mode  of  Conducting  the  Return 
Circuit  to  the  Power  House 


BY  E.  G.  CONNETTE 
General  Manager,  Syracuse  Rapid  Transit  Company 


The  writer  is  somewhat  at  a  loss  for  material  to  offer  on  this 
subject,  as  it  has  been  discussed  for  years  and  improvements  intro- 
duced until  the  present  practice  of  using  the  rails  with  bonded 
joints  for  conducting  the  return  circuit  has  been  practically  per- 
fected, so  far  as  the  use  of  the  rails  of  the  track  can  be  utilized  for 
that  purpose ,  especially  when  the  highest  state  of  the  art  of  bonding 
the  joints  is  particularly  observed  and  the  work  carefully  done. 
A  large  portion  of  the  troubles  which  exist  under  the  present  prac- 
tice is  on  account  of  the  inefficient,  careless  work,  and  the  use  of 
faulty  material ;  but  even  when  the  greatest  care  is  observed  and 
the  best  material  is  used  in  bonding  the  joints,  the  deflection  of 
the  joints  in  the  course  of  time,  from  various  causes,  will  impair 
the  efficiency  of  the  ground  return. 

A  few  years  ago,  when  electricity  as  a  motive  force  had  been 
perfected  to  such  a  degree  as  induced  the  street  surface  railroads 
to  transform  their  motive  power  from  horse  power  to  electric 
power,  there  were  two  electric  companies  in  the  field  offering  ap- 
paratus for  street-car  propulsion,  viz..  The  Sprague  Electric  Rail- 
way &  Motor  Company  and  the  Thomson-Houston  Electric  Com- 
pany. In  1890  the  writer  assumed  the  management  of  a  street 
railway  company,  a  part  of  which  was  being  equipped  by  the 
Sprague  Electric  Railway  &  Motor  Company  and  the  other  by  the 
Thomson-Houston  Electric  Company.  The  Sprague  company  used 
the  rails  of  the  track  exclusively  for  conveying  the  return  circuit, 
and  used  a  No.  6  galvanized  iron  bond,  riveted  to  the  rails,  around 
each  joint.  The  Thomson-Houston  Electric  Company  used  an  aux- 
iliary copper  wire,  the  same  size  as  the  trolley  wire,  laid  in  the 
center  of  the  tracks  on  the  tops  of  the  cross-ties,  connecting  with 
a  wire  of  a  smaller  size  with  a  rivet  to  the  center  of  each  rail,  and 
I  believe  it  was  their  idea  to  use  the  same  amount  of  copper  wire 
for  the  ground  return  along  the  tracks,  connected  in  the  manner 
as  above  described,  as  was  used  overhead.  In  a  few  months  it  was 
discovered  that  the  voltage  on  the  lines  equipped  by  the  Sprague 
company  was  very  low,  especially  toward  the  end  of  each  line. 
Upon  investigation  it  was  found  that  the  galvanized  iron  bonds 
"had  almost  entirely  disappeared,  while  on  the  lines  equipped  by  the 
Thomson-Houston  Company  the  loss  in  potential  was  about  the 
same  as  when  the  work  was  first  installed.  The  rail  joints  of  the 
Sprague  lines  were  re-bonded  with  copper  bonds  riveted  to  each 
rail,  but  in  the  course  of  time  it  was  further  discovered  that  these 
bonds  were  too  small  in  size,  and  that  the  loss  of  potential  was 
gradually  increasing,  on  account  of  the  bonds  deteriorating  and  be- 


ing broken  off,  and  it  was  necessary  to  go  over  the  lines  again 
and  re-bond  them.  On  account  of  the  large  initial  expense  of  an 
auxiliary  ground  wire  and  of  the  improvements  and  progress  in 
the  method  of  bonding  the  joints  and  the  use  of  heavier  rails,  to- 
gether with  the  improved  method  of  supporting  the  joints,  the  use 
of  the  auxiliary  wire  in  the  ground  for  the  return  circuit  was 
abandoned. 

With  the  great  variety  of  devices  and  improvement  in  the  art 
of  bonding  the  rail-joints  at  the  present  time,  there  is  yet  more 
or  less  trouble  experienced,  and  the  tendency  is  towards  a  jointless 
metallic  return  by  using  electrically  welded  or  cast-iron  joints, 
which  practically  makes  an  unbroken  metallic  return,  so  far  as  the 
tracks  are  concerned.  Unfortunately,  a  large  number  of  street  rail- 
ways are  not  financially  able  to  re-lay  their  tracks  with  heavy  rails 
and  use  the  improved  method  of  joint  support  and  connections, 
and  the  problem  with  them  is  yet  unsolved  as  to  how  to  bond  the 
jointb  of  the  rails  so. as  to  get  a  perfect  connection,  and  one  that 
will  stand  and  overcome  all  resistance  or  loss.  It  must  be  remem- 
bered that  in  a  mile  of  track  there  will  be  from  176  to  352  joints, 
and  while  the  rails  of  the  track  have  more  than  ample  capacity  for 
conveying  the  current,  the  joints  must  be  so  connected  as  to  give 
the  current  a  path  across  of  but  little  or  no  resistance.  When  the 
joints  are  properly  bonded  the  track  for  a  period  of  time  answers 
well  for  a  return  circuit,  but  after  a  while  the  connections  at  the 
joints  become  corroded,  the  bolts  are  worn,  the  joints  deflect,  and 
the  bonds  here  and  there  are  either  broken  or  worn  in  two,  or  cor- 
roded and  loose  at  the  connection,  and  the  result  is  a  very  imper- 
fect and  inefficient  ground  return.  In  some  instances  an  insuf- 
ficient amount  of  wire  is  used  for  the  return  circuit  from  the  tracks 
to  the  power  house,  and  in  some  cases  when  there  is  enough  wire 
for  this  purpose  the  connections  to  the  rails  are  inadequate  and 
create  a  resistance  that  neutralizes  the  conveying  capacity  of  the 
copper  intended  to  convey  the  return  circuit  to  the  power  house. 
The  wires  of  the  return  circuit  should  be  connected  to  the  rails 
with  a  connection  of  equal  capacity  to  the  conductor,  and  should 
be  connected  in  three  or  four  places,  so  that  if  one  should  become 
broken  or  disconnected  there  would  still  be  ample  carrying  capacity 
in  the  other  connections. 

In  the  early  days  of  telephone  exchanges  the  ground  was  used 
as  a  return  circuit,  and  we  are  all  familiar  with  the  inefficient  and 
poor  telephone  service  while  this  state  of  things  continued.  The 
service  was  disturbed  by  the  trolley  currents  and  other  influences, 
until  finally  the  telephone  exchanges  were  forced  to  put  up  a 
metallic  return  in  order  to  save  trouble,  annoyance  and  disturb- 
ances to  their  service.  I  believe  after  a  trial  it  was  discovered  that 
the  expense  of  putting  up  the  metallic  return  was  more  than  com- 
pensated for  by  the  improvement  in  the  efficiency  of  their  service 
and  was  money  well  invested. 

It  is,  therefore,  the  opinion  of  the  writer  that  "The  Best  Manner 
and  Mode  of  Conducting  the  Return  of  Circuit  to  the  Power 
House"  is  by  using  practically  a  jointless  and  independent  metallic 
return,  connected  to  each  rail,  and  the  connection  made  with  ample 
surface  contact  and  absolutely  water-tight.  On  account  of  the 
chemical  action  which  is  likely  to  take  place  between  the  copper 
rivet  and  the  steel  rail,  the  rivet  should  be  covered  with  a  thick 
coating  of  lead,  solder  or  tin.  The  best  connection  which  can  be 
used,  if  the  facilities  are  available,  is  to  electrically  weld  the  con- 
nection from  the  auxiliary  ground  wire  to  the  center  of  each  rail, 
and  I  dare  say  that  even  with  the  extra  initial  cost  of  an  inde- 
pendent ground  wire,  it  will  result  economically  in  the  long  run. 
If  an  independent  metallic  return  circuit  was  the  custom  now, 
there  would  be  no  necessity  for  a  paper  to  be  written  on  this  sub- 
ject; there  would  be  no  more  need  of  discussing  the  subject  of  rail 
bonding  or  of  electrolysis,  or  of  the  best  method  for  discovering 
bad  connections  in  the  return  circuit,  and  the  expenditure  of  a  large 
amount  of  money  for  expert  investigation  and  advice  to  cure  the 
bad  results  of  the  present  imperfect  system  of  conducting  the  re- 
turn circuit  to  the  power  house.  The  amount  saved  by  loss  of 
power,  cost  of  rail-bonds  and  labor  of  renewals,  tests  and  investi- 
gations, as  well  as  the  trouble  and  expense  incident  to  electrolytic 
action  will  be  more  than  ample  to  pay  a  large  interest  upon  the 
cost  of  installing  an  independent  ground  return. 

Cast-iron  joints  and  electrically-welded  plates  on  the  joints 
make  the  rails  of  the  track  practically  a  jointless  metallic  circuit 
as  a  conveyance  for  the  electric  current,  but  the  very  large  number 
of  joints  in  the  rails  of  the  track  makes  the  certainty  of  an  un- 
broken and  continuous  metallic  circuit  a  doubtful  proposition,  as 
the  wear  and  tear  of  heavy  traffic,  and  the  expansion  and  contrac- 
tion of  metal  will,  in  the  course  of  time,  produce  results  which  may 
very  materially  impair  the  efficiency  of  the  joints  as  a  perfect  con- 
ductor, and  it  appears  to  the  writer  that  it  is  just  as  essential  to 
have  a  conductor  of  as  perfect  design  and  as  efiicJent  in  carrying 
capacity  to  convej'  the  current  back  to  the  power  house  as  is  used 
to  convey  the  current  from  the  power  house  to  the  car.  and  if  this 
were  the  case  there  would  be  no  more  troubles  with  the  return 
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circuit.  I  do  not  advocate  a  double  trolley,  because  of  the  diffi- 
culties which  are  well  known  to  street  railway  people,  but  an  inde- 
pendent metallic  return  used  in  connection  with  the  single  trolley 
system  is  not  as  expensive  to  install  as  the  double  trolley  system, 
and  practically  obviates  all  the  troubles  incident  to  the  ground  re- 
turn where  the  rails  with  bonded  joints  are  used  for  the  return 
circuit. 



The  Modern  Power  House,  Including:  the  Use  of  Cooling 
Towers  for  Condensing  Purposes 

BY  J.  H.  VAIL,  PHILADELPHIA 


It  is  not  the  purpose  of  this  paper  to  enter  into  the  minute  details 
of  what  should  comprise  the  equipment  of  an  individual  modern 
power  generating  station  ;  these  general  features  are  too  well  known 
to  warrant  repetition,  but  I  preferably  invite  your  attention  to  im- 
provements in  certain  directions  which  make  for  economy,  and 
that  may  with  advantage  be  introduced  into  existing  or  prospective 
stations.  I  submit  the  proposition  that  it  is  not  good  business  policy 
to  maintain  in  operation  a  wasteful  plant,  for  the  reason  that,  as 
compared  with  an  economical  plant  of  equal  capacity,  the  wasteful- 
ness in  fuel,  water  or  other  costs  of  operation  must  be  capitalized 
according  to  the  ratio  of  the  increased  cost  of  operation  and  main- 
tenance. Therefore  the  engineering  question  of  judicious  selection 
of  au.xiliary  equipment  to  reduce  wastefulness  becomes  of  prime 
importance  to  the  business  man  who  anticipates  reaping  the  largest 
attainable  profit  from  his  investment  in  the  electrical  field. 

There  should  be  a  sensitive  perception  of  the  particular  ad- 
vantages to  be  derived  from  the  combination  of  certain  types  of 
appliances  in  any  particular  station  according  to  its  locality.  The 
application  of  economical  auxiliaries  in  a  station  is,  to  a  certain 
extent,  a  commercial  as  well  as  an  engineering  problem  for  the 
reason  that  the  engineer  is  expected  to  design  and  build  the  station 
equipment  to  the  end  that  the  highest  commercial  results  may  be 
obtained. 

The  application  of  any  special  economic  device  will  be  justified 
when,  by  careful  analysis,  it  is  determined  that  the  savings  derived 
will  repay: 

First — All  cost  of  maintenance,  depreciation,  attendance  and 
operation. 

Second — A  fair  interest  on  the  initial  investment. 
Third — A  reasonable  profit  in  addition. 

The  environment  of  the  station  will  largely  determine  many  of 
the  leading  features  of  its  equipment.  For  instance,  there  are 
towns  in  the  coal  regions  where  the  cost  of  fuel  is  so  low  that  the 
saving  elsewhere,  usually  secured  by  condensation,  will  not  be  suffi- 
cient to  pay  the  interest  on  the  cost  and  maintenance  of  the  addi- 
tional equipment  needed  to  operate  a  condensing  engine,  but  these 
exceptionally  favorable  conditions  are  so  rare  that,  while  worthy 
of  notice,  we  can  best  devote  our  attention  to  the  locations  where 
money  can  be  saved  by  the  introduction  of  new  methods  at  reason- 
able cost. 

Prof.  R.  H.  Thurston,  at  the  New  York  meeting  (1899)  of  the 
American  Society  of  Mechanical  Engineers,  has  fully  set  forth  the 
progress  in  steam  engine  efficiency,  summarizing  the  economy  ob- 
tained in  the  best  practice  to  date,  and  finally  concluding  that  the 
steam  engine  has  now  been  so  far  perfected  that  but  little  more  can 
be  expected  from  the  designer.  If  we  would  secure  additional 
economies  we  must  look  for  them  outside  of  the  engine,  and  I 
venture  to  advance  some  suggestions  that  I  believe  are  justified 
from  results  attained,  and  which,  if  adopted  in  combination  where 
fuel  and  water  are  important  items  of  operating  expense,  will  ma- 
terially reduce  the  cost  per  hp-hour. 

THE  USE  OF  PULVERIZED  FUEL 

I  venture  to  advance  as  one  of  the  lines  for  greater  economy  of 
fuel  in  the  future  for  several  reasons. 

First — More  perfect  combustion  can  be  obtained  resulting  in  the 
possible  utilization  of  a  larger  proportion  of  the  heat  units  con- 
tained in  the  coal. 

Second — As  the  coal  is  pulverized  by  machine  and  by  automatic 
regulation  supplied  to  the  furnaces,  the  labor  of  firing  is  reduced  to 
minimum  expenditure.  One  man  can  attend  the  furnaces  for  at 
least  1000  hp  of  boilers. 

Third — As  every  available  particle  of  combustible  is  burned  there 
is  a  saving  in  the  handling  of  ashes.  I  have  seen  stations  where 
5  per  cent  to  10  per  cent  of  good  coal  was  thrown  away  with  the 
ashes. 

At  many  large  cement  works  most  efifective  and  satisfactory 
methods  of  firing  with  pulverized  fuel  have  to  my  personal  knowl- 
edge for  a  long  time  being  in  successful  and  continuous  service  in 
rotary  kilns  for  burning  cement  clinker,  which  require  to  main- 


tain a  temperature  of  3000  degs.  F.  The  method  of  burning  pul- 
verized fuel  with  an  air  blast  is  the  most  advantageous,  as  :t  ad- 
mits of  a  more  accurate  adjustment  of  the  supply  of  air  and  fuel, 
almost  ideal  combustion  is  secured,  similar  to  the  burning  of 
natural  gas,  and  all  requisite  flexibility  may  be  obtained  for  con- 
trolling the  supply  of  combustible  and  the  steaming  production  of 
the  boilers.  In  adopting  the  use  of  pulverized  fuel  there  will  be 
required  a  larger  combustion  chamber,  and  the  boilers  should  have 
a  larger  proportionate  heating  surface  to  enable  them  to  absorb  the 
increased  available  heat  units  obtained  from  the  better  combustion 
of  fuel,  or  with  boilers  of  a  given  heating  surface  and  steaming 
capacity  less  fuel  will  be  used ;  the  opportunity  of  using  a  cheaper 
grade  of  fuel  should  not  be  overlooked. 

SUPERHEATED  STEAM 
At  the  May  meeting,  in  Milwaukee,  of  the  American  Society  of 
Mechanical  Engineers  this  subject  was  presented  and  discussed, 
showing  that  its  employment  has  emphatically  passed  far  beyond 
the  theoretical  stage.  The  superheating  of  steam  means  the  rais- 
ing of  its  temperature  after  its  generation  in  the  boiler  without 
greatly  increasing  its  pressure.  The  idea  is  not  new,  as  the  subject 
has  been  followed  up  with  more  or  less  success  for  the  past  fifty 
years.  The  theoretical  economy  hoped  for  and  practicable  meth- 
ods of  its  attainment  have  been  persistently  sought,  the  difficult 
problems  have  one  by  one  been  worked  out,  and  the  obstacles  one 
by  one  overcome,  until  now  application  of  superheating  will  be 
contracted  for  by  reputable  concerns,  and  very  high  economies 
obtained.  It  is  stated  that  with  horizontal  tandem-compound  en- 
gines of  comparatively  small  power  an  economy  of  9.50  to  9.76  lbs. 
of  steam  per  ihp  is  obtained,  while  in  larger  engines  8.97  has  been 
reached.  The  writer  does  not  claim  to  have  personal  experience 
with  superheated  steam,  but  is  informed  by  one  of  our  most  con- 
servative engineering  firms  that  they  will  contract  for  installations, 
and  guarantee  under  stipulated  conditions  a  steam  consumption 
not  exceeding  10  lbs.  per  ihp  with  large  compound  or  triple-ex- 
pansion condensing  engines. 

COOLING  TOWERS  AND  CONDENSING  SYSTEMS 
The  advantages  obtained  with  a  condensing  equipment  are  so 
fully  and  generally  recognized  by  engineers  of  good  repute  that  we 
need  not  dwell  on  these  details,  but  we  all  recognize  the  fact  that 
many  stations  for  various  reasons  are  so  unfavorably  located  as  to 
be  deprived  of  the  advantages  of  an  ample  supply  of  cooling  water, 
and  to  the  managers  of  such  stations  the  benefits  to  be  derived 
from  the  cooling  tower  must  appeal  with  unusual  force,  if  care  is 
bestowed  in  analyzing  the  cost  of  equipment,  the  benefits  derived, 
and  the  company  effected. 

The  idea  of  artificially  cooling  the  temperature  of  circulating 
water  to  make  its  continuous  use  available  for  condensing  pur- 
poses is  not  new.  Many  methods  were  described  in  a  series  of 
articles  published  in  Power  in  1892.  There  have  been  used  series 
and  tiers  of  iron  pans,  plank  troughs,  spray  pipes,  tubular  tiles 
set  vertically,  with  broken  joints,  suspended  woven  wire  nets  or 
partitions  set  as  open  towers,  or  with  enforced  air  circulation  by 
fans,  shallow  tanks,  ponds,  etc.,  all  of  which  have  been  more  or 
less  effective.  Thus  it  will  be  seen  that  the  methods  of  artificially 
cooling  water  for  condensing  purposes  have  been  subjects  of  ex- 
periment along  various  lines  for  many  years,  and  the  final  result  of 
experiments  and  investigations  is  concentrated  in  the  present  suc- 
cessful design  of  a  cooling  tower  that  so  distributes  the  water  that 
the  greatest  area  of  surface  is  exposed  to  the  air  circulation,  and 
the  vapors  resulting  from  evaporation  are  successfully  dissipated, 
either  by  natural  circulation  or  forced  draft.  The  cooling  tower 
therefore  actually  fills  the  gap  of  affording  the  needed  opportunit.v 
for  economy  where  the  environment  of  an  inland  station  would 
otherwise  require  that  particular  company  to  continue  to  expend 
its  money  for  an  extravagant  waste  of  fuel  and  water. 

A  practical  illustration  is  the  Twenty-Sixth  Street  station  of 
the  New  York  Edison  Company,  designed  by  the  writer  in  1887  and 
started  in  1888.  The  maximum  equipment  was  limited  to  2600  hp, 
with  the  best  selection  of  apparatus  then  obtainable.  But  with 
the  originally  designed  boiler  capacity  we  now  find  that  improve- 
ment in  engine  and  dynamos,  and  the  application  of  a  cooling 
tower  and  condenser  system,  the  maximum  capacity  is  increased 
to  6000  hp. 

I  could  state  several  instances  where  I  know  large  expenditures 
were  purposely  made  to  locate  the  power  house  at  a  convenient 
point  for  water  supply,  frequently  incurring  an  extra  expense  for 
coal  delivery  and  a  large  investment  in  long  pole  lines  or  systems 
of  underground  conduit  and  conductors,  the  combined  cost  of 
which  was  greater  than  a  cooling  tower  and  the  net  results  would 
not  compare  favorably. 

There  are  now  upward  of  500  cooling  tower  installations  that 
range  in  capacity  from  250  to  12,000  hp,  which  is  substantial  evi- 
dence that  the  cooling  tower  is  not  experimental,  but  when  ap- 
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plied  by  an  experienced  engineer  is  beneficial ;  the  advisability  of 
its  application  in  any  specified  station  becomes  a  question  that 
must  be  determined  from  the  commercial  and  engineering  analysis 
previously  suggested.  To  those  who  may  contemplate  the  installa- 
tion of  cooling  tower  and  condenser  equipments  I  would  earnestly 
suggest  that  for  the  entire  equipment  a  liberal  margin  of  capacity 
be  allowed  over  and  above  the  maximum  estimated  service,  for  the 
reason  that  a  combination  of  conditions  may  arise  where  a  heavy 
load  is  demanded  under  adverse  atmospheric  conditions,  and  in 
such  event  a  very  liberal  supply  of  cooling  water  will  be  required 
for  effective  condenser  service.  The  cooling  water  should  be  esti- 
mated at  not  less  than  thirty  times  the  steam  consumption  of  the 
engine  and  two  thousand  times  more  air  than  water  will  be  re- 
quired. 

The  degrees  of  heat  extracted  from  the  water  by  passing  through 
the  tower  will  depend  upon  atmospheric  temperature,  humidity, 
etc. ;  but  actual  results  show  a  range  of  from  30  degs.  to  50  degs. 
reduction  of  temperature,  and  a  vacuum  from  23  to  27  ins.  is  readily 
obtained.  Under  certain  conditions  there  will  be  a  small  loss  of 
water,  due  to  evaporation  in  passing  through  the  tower,  say  from 
I  to  3  per  cent ;  where  the  circulating  water  is  kept  separate  from 
the  boiler  feed  this  loss  can  be  made  up  at  slight  cost. 

In  a  carefully  designed  equipment  of  cooling  towers,  with  sur- 
face condensers  and  grease  extractors,  the  cost  of  boiler  feed  water 
can  be  reduced  to  the  purchase  of  a  very  small  amount  to  make 
up  for  losses  by  evaporation  and  leakage.  Where  conditions  for 
installation  are  favorable,  the  open  cooling  tower,  requiring  no 
expenditure  of  power  for  driving  fans,  shows  excellent  results,  as 
attested  by  the  following  extracts  from  daily  log  records  of  the 
power  station  at  Plainfield,  N.  J.,  during  July,  1901  : 

OPEN  TOWER 


Temperature 

Condenser 

Condenser 

Atmosphere, 

Discharge, 

Suction, 

Degrees  Vacuum, 

Date 

Degs. 

Degs. 

Degs. 

Reduction 

Inches 

July  1,  3  p.  m . . 

104 

124 

100 

24 

25 

July  1,  12  m 

100 

130 

100 

30 

25 

July  1,  6  p.  m. . 

102 

1.30 

100 

30 

25 

July  1,  9  a.  m. . 

98 

130 

100 

30 

25 

July  2,  3  p.  m 

106 

146 

104 

42 

23 

July  2,  12  m 

104 

140 

102 

38 

23 

July  2,  9  a.  m 

102 

1.38 

102 

36 

23 

July  3,  12  m 

100 

134 

102 

32 

24 

July  4,  6  a.  m. . 

76 

112 

84 

28 

26 

July  6,  12  m 

84 

126 

100 

26 

26 

July  9,  6  a.  m . . 

68 

120 

96 

24 

26 

July  10,  3  p.  m. 

86 

123 

92 

31 

26 

July  12,  6  a.  m. 

70 

106 

84 

22 

27 

July  13,  6  p.  m. 

77 

124 

96 

28 

26 

July  15,  12  m 

90 

120 

34 

26 

26 

July  15,  3  p.  m. 

90 

128 

98 

30 

26 

July  16,  9  a.  m. 

86 

128 

94 

34 

26 

The  forced  draft  or  fan  type  of  tower  possesses  a  wide  range 
of  flexibility  in  manipulation,  and  where  the  amount  of  heat  to  be 
removed  is  great  and  under  severe  duty  in  the  hot  summer  months 
more  work  can  be  done  than  with  the  fanless  type. 

In  an  equipment  of  forced  draft  towers  it  is  very  irnportant  to 
have  facilities  for  driving  the  fans  at  variable  speed.  This  req- 
uisite flexibility  is  better  obtained  by  having  a  small  engine  direct 
connected  to  the  shaft  of  each  pair  of  fans  than  by  a  motor  drive. 
The  exhaust  from  the  engines  can  be  used  to  heat  the  boiler  feed 
or  can  be  condensed.  Under  varying  conditions  of  temperature 
and  load  the  speed  of  the  fans  can  be  increased  or  decreased.  In 
winter  there  are  many  hours  when  the  low  temperature  of  the  air 
circulating  through  the  tower  will  cool  the  water  without  running 
the  fans,  while  during  the  high  temperature  in  summer  the  fans 
must  be  run  at  maximum  speed. 

The  combined  air  puinp  and  jet  condenser  may  be  used  where 
the  cooling  tower  is  located  at  the  ground  level,  but  where  it  is  set 
on  a  roof,  or  much  elevated  above  the  pumps,  it  is  preferable  to 
use  the  surface  condenser,  as  there  will  be  a  balanced  water  column 
and  the  work  on  the  pump  is  simply  against  the  head  of  water  due 
to  the  height  of  the  tower.  Motor-driven  pumps  are  suggested  as 
being  preferable  to  steam  pumps  on  the  score  of  economy. 

Having  stated  the  conditions  under  which  the  cooling  towers 
may  be  installed  to  secure  the  advantages  of  condensing  systems, 
let  us  briefly  investigate  the  results  attained.  I  submit  the  follow- 
ing table,  prepared  from  daily  records  in  the  logbook  of  a  power 
station  equipped  with  the  fan  type  of  cooling  towers  and  operated 
under  the  writer's  supervision,  which  gives  a  fair  range  of  working 
conditions  in  different  months: 

Jan.  31  Feb.  June  20  July  Aug.  26  Nov.  4 
Time                      9  p.  m.  8  p.  m.  6  p.  m.  8  p.  m.  8  p.  m.  5:35 
Temperature   atmosphere.. degs.    30  36  78  96  85  59 
Temperature     condenser  dis- 
charge to  cooling  tower,  degs.  110  100  120  130  118  129 


Jan.  31 

Feb. 

June  20 

July 

Aug.  26  Nov. 

Time  9 

p.  m. 

8  p.  m. 

6  p.  m. 

8  p.  m. 

8  p.  m. 

5:35 

Temperature     condenser  suc- 

tion returned  from  tower  to 

65 

84 

84 

93 

88 

92 

Degrees     of     heat  extracted 

45 

26 

36 

37 

30 

37 

Speed  of  fans  at  tower.. r.  p.  m. 

36 

0 

145 

162 

150 

148 

Vacuum  at  condenser  

351/2 

26 

25 

241/2 

251/2 

25 

Strokes  of  condenser  pump.... 

3IJ 

30 

37 

44 

43 

28 

Boiler  pressure   lbs. 

110 

110 

120 

120 

120 

112 

Temperature  boiler  feed.. degs. 

212 

212 

210 

211 

213 

213 

It  will  be  noted  from  the  above  that  with  an  atmosphere  tem- 
perature of  96  degs.  and  the  temperature  of  condenser  discharge 
130  degs.,  we  extracted  37  degs.  of  heat  by  passing  the  water 
through  the  towers,  and  obtained  a  vacuum  of  245^  ins. 

In  the  same  station  we  did  the  following  work  with  a  tandem- 
compound  condensing  engine,  20  and  30  x  42,  120  r.  p.  m,,  rated  at 
750  hp : 

Maximum.  Minimum. 


Temperature,  atmosphere  

103  degs. 

83  degs. 

Temperature,  condenser  discharge  to  tower 

128  " 

106 

Temperature,  condenser  suction  

98  '• 

91  " 

Degrees  of  heat  extracted  through  tower.  . 

32  ■' 

21  " 

Speed  of  fans,  revolutions  per  minute  

160 

140 

Vacuum  at  condenser  

26 

20 

Strokes  at  condenser  pump  

SO 

38 

Pounds  boiler  pressure  

121 

100 

Temperature,  boiler  feed  

212  degs. 

200  degs. 

Engine,  horse-power  developed  

900 

400 

I  note  these  instances,  which  I  know  to  be  facts,  simply  to  show 
results  obtained  under  extreme  conditions. 


In  this  same  plant  indicator  diagrams  were  taken  of  the  engine, 


air  pump  and  fan  engines.   The  results  were  as  follows : 

Engine  revolutions  per  minute   120 

Steam  pressure,  pounds   112 

Vacuum  at  condenser,  inches   25 

Work  done  in  high-pressure  cylinder   3il.8hp 

Work  done  in  low-pressure  cylinder   331.5  hp 


Total  indicated  horse-power   643.3  hp 

Work  done  in  low-pressure  cylinder  below  atmospheric 

line,  indicated  horse-power   185.1 

Deduct  work  done  by  air  pump....  13.75  hp 
Deduct  work  done  by  fan  engines.  .  13.5  hp 

  27.25  hp 


Net  gain  by  the  use  of  the  condenser  and  cooling 

tower   157.85  hp 


The  cooling  tower  was  located  on  the  roof,  and  water  was  ele- 
vated 58  ft.,  using  an  air  pump  and  jet  condenser.  Had  a  surface 
condenser  been  used,  the  results  would  have  been  still  better,  as 
the  work  on  the  pump  would  have  been  less  with  a  balanced  water 
column. 

A  fan  tower  is  also  used  at  Plainfield,  N.  J.,  and  extracts  from 
daily  log  records  show  the  following  results  : 
FAN  POWER 


Temperature 

Condenser 

Condenser 

Atmosphere, 

Discharge, 

Suction, 

Degrees  Vacuum, 

Degs. 

Degs. 

Degs. 

Reduction  Inches 

July  4,  3  p.  m. . 

94 

128 

95 

32 

25 

July  4,  6  p.  m . . 

86 

1.32 

96 

36 

24 

July  10,  3  p.  m. 

86 

123 

92 

31 

26 

July  11,  12  m. . , 

90 

138 

102 

36 

24 

July  11,  3  p.  m. 

92 

138 

102 

36 

24 

July  11,  G  p.  m. 

88 

136 

96 

40 

25 

July  14,  6  p.  m. 

88 

1.30 

98 

32 

24 

July- 15,  12  m 

90 

120 

94 

26 

26 

July  15,  3  p.  m. 

90 

128 

98 

30 

26 

July  15,  6  p.  m. 

84 

130 

98 

32 

25 

July  16,  8  p.  m. 

86 

142 

102 

40 

23 

July  16,  10  p.  m 

84 

140 

104 

36 

23 

July  16.  12  m 

80 

138 

102 

36 

24 

July  17,  6  a.  m. 

78 

130 

102 

28 

25 

July  17,  12  m 

74 

122 

100 

22 

25 

It  is  a  matter  of  regret  that  careful 

log  records 

of  operations 

are 

not  maintained  in  all  power  stations.  Special  emphasis  should 
be  placed  on  the  value  of  careful  inspection,  regular  cleansing  and 
skilful  adjustment  of  the  entire  station  equipment.  Carelessness 
in  these  matters  wastes  many  dollars  that  could  readily  be  saved 
without  extra  cost  of  labor. 

In  conclusion,  I  thank  you  for  your  courteous  attention,  and  in 
summing  up  will  say  that  I  believe  the  time  is  near  at  hand  when 
the  engineer  who  is  afforded  sufficient  scope  in  designing  a  plant 
can  select  a  combination  for  a  station  equipment  of  upward  of 
looo-hp  capacity  that  will  in  daily  operation  successfully  produce 
I  ihp  from  I  lb.  of  good  coal. 
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In  the  last  issue  a  full  report  was  published  of  the  proceedings, 
on  Wednesday  Oct.  9,  of  the  American  Street  Railway  Associa- 
tion. Thursday  was  devoted  to  an  examination  of  the  exhibits, 
and  the  association  reassembled  in  the  meeting  hall  Friday  morn- 
ing.   President  Holmes  called  the  meeting  to  order  at  10:30  a.  m. 

Secretary  Penington  made  the  following  announcement: 

"The  Rapid  Transit  Commissioner  of  New  York  City  announces 
that  the  stations  at  Elm  and  Bleecker  Streets  and  at  Fifty-Ninth 
Street  and  Broadway  will  be  lighted  to-day,  and  attendants  will 
be  at  these  points  to  show  the  delegates  to  the  American  Street 
Railway  Association  the  construction  of  the  subway  at  the  above- 
mentioned  points," 

The  secretary  also  read  the  following  telegram: 

"I  regret  my  inability  to  attend  the  sessions  of  the  association 
at  its  present  meeting,  but  am  detained  by  pressure  of  important 
business.  Please  accept  my  best  wishes  for  the  fullest  success  of 
the  convention.  W.  C.  Ely." 

President  Holmes:  The  first  business  this  morning  will  be 
the  reading  of  the  paper  on  "The  Best  Manner  and  Mode  of  Con- 
ducting the  Return  Circuit  to  the  Power  House,"  by  E.  G.  Con- 
nette,  of  Syracuse,  N.  Y. 

Mr.,  Connette  read  the  paper,  which  is  published  in  another 
column. 

Mr.  Roberts:  The  matter  of  bonding  is  a  serious  one  to  all  of 
us.  I  have  been  connected  largely  with  interurban  roads  of  con- 
siderable length,  and  I  very  much  question  whether  the  plan  to 
have  return  wire  conductors  throughout  is  one  that  is  commer- 
cially desirable.  I  believe  you  can  obtain  a  good  return  circuit 
without  a  continuous  wire.  The  matter  of  cross-bonding  is  an 
important  one.  It  should  be  done  frequently  at  the  top  of  grades 
and  at  the  bottom  of  grades,  at  the  end  of  curves  and  at  all  special 
work.  It  does  not  cost  very  much  and  nothing  at  all  to  what  it 
would  cost  to  install  a  conductor  for  the  entire  circuit.  It  is  more 
a  commercial  problem  than  one  of  engineering,  though,  of  course, 
good  engineering  includes  the  consideration  of  financial  matters, 
and  I  question  whether  it  is  commercially  practicable  or,  from  an 
engineering  standpoint,  necessary,  to  run  a  complete  metallic 
return.  The  returns  to  power  house  and  sub-station  especially 
should  be  made  with  the  greatest  of  care,  and  conductivity  of  the 
return  circuit  should  be  frequently  tested.  This  can  be  done  with- 
out much  trouble  by  the  use  of  a  telephone  system. 

Mr.  Myers:  I  quite  agree  with  what  Mr.  Roberts  said  as  to  the 
desirability  of  increasing  the  bonding  at  the  curves  and  at  the  top 
and  foot  of  grades.  I  think  Mr.  Connette's  paper  presents  the 
best  practical  way  of  carrying  the  current  back  to  the  station,  but 
in  spite  of  all  we  seem  to  be  able  to  do  we  have  more  or  less 
leakage.  In  one  instance  where  the  bonds  were  welded  we  found, 
after  a  couple  of  years'  service,  that  as  time  went  on  the  losses 
became  greater.  This  would  seem  to  show  that  eventually,  even 
with  that  method,  troubles  will  develop. 

W.  E.  Harrington,  of  Camden,  N.  J. :  I  think  this  question 
of  bonding  is  one  of  the  most  interesting  with  which  we  have  to 
deal.  It  is  necessary,  of  course,  with  large  roads  to  provide  a 
reinforced  return  circuit  as  you  get  near  the  station;  but  with  an 
ordinary  sized  road,  operating  fifty  or  one  hundred  cars,  dis- 
tributed over  miles  of  territory,  as  in  the  ordinary  small  cities,  the 
use  of  return  feeders  does  not  seem  to  be  warranted  if  proper  steps 
are  taken  and  proper  methods  are  adopted  in  bonding.  In  Cam- 
den we  tried,  from  time  to  time,  the  different  forms  of  bonds  on 
the  market,  and  we  experienced  all  the  troubles  Mr.  Connette 
refers  to.  Three  years  ago  we  began  using  a  heavy  copper  plate 
4  ins.  X  6  ins.,  with  two  grooves  in  it,  and  bolted  to  the  web  of  the 
rail  with  two  i-in.  bolts,  with  an  iron  plate  with  grooves  in  it 
over  the  two  No.  coco  wires.  That  bond  has  been  quite  expensive, 
costing  about  $1.50  for  each  bond.  We  feel,  however,  that  we 
have  been  warranted  in  this  expense,  because  our  track-return 
loss  has  been  very  low,  so  low,  indeed,  that  we  consider  we  have 
as  nearly  a  practically  successful  return  as  can  be  obtained.  We 
bond  at  the  railroad  crossings,  which  are  invariably  places  where 
the  bond  wires  break,  with  No.  0000  wires  from  one  side  to  the 
other  through  terra  cotta  pipes  under  the  tracks.  In  one  cross- 
ing we  have  thirty-two  No.  0000  wires  running  across  and  bonded 
into  the  double  tracks  on  each  side,  with  one  tap  every  3  ft.  of  the 
rails  on  to  the  middle  of  the  crossing.  The  bonds  have  been 
examined  at  different  times  and  have  been  found  to  be  in  perfect 
condition.  I  might  say  that  we  grind  off  the  rail  with  an  emery 
grinder,  and  use  the  Edison-Brown  alloy  as  a  surface  for  the  rail 
and  as  a  surface  on  the  cast-copper  nlate.  This  makes  an  intimate 
contact  and  the  ohmic  resistance  of  the  joint  is  less  than  the  cor- 
responding rail  section  length. 


I  think  the  running,  of  auxiliary  copper  returns  is  uncalled  for 
in  most  cases.  I  do  not  approve  of  it  under  any  circumstances 
for  the  ordinary  sized  road.  It  is  very  expensive,  and  you  do  not 
always  accomplish  what  you  are  aiming  to  do.  We  had  an  ex- 
perience last  year  which  I  will  recite.  We  have  a  park  4  miles 
from  the  power  station,  and  on  heavy  loads  our  line  shows  a  volt- 
age of  400  volts  to  425  volts.  Thinking  this  could  be  increased, 
we  ran  this  last  spring  two  No.  cooo  return  feeders  from  the 
power  station  to  that  point  and  connected  them  into  the  track, 
at  sixteen  different  places,  with  the  same  class  of  bonding  just  de- 
scribed. We  did  not  notice  any  material  difference  in  our  drop 
across  the  line  at  the  park  from  what  it  had  been  the  summer 
before,  consequently  this  year  we  changed  the  feeders  from  the 
ground  return  to  the  line  feeding  that  section,  and  our  voltage 
jumped  up  50  volts  to  60  volts  and  we  had  better  service.  I  as- 
cribe our  success  to  this  fact.  It  was  as  if  we  had  a  water  pipe 
16  ins.  in  diameter  and  were  trying  to  feed  that  pipe  by  an  intake 
J4  in-  in  diameter.  By  putting  the  wires  as  supplementary  to  the 
overhead  feeders  the  conditions  were  changed,  which  showed  that 
the  loss  was  in  the  overhead  lines.  Mr.  Herrick  checlced  and 
tested  our  system  and  found  our  feeder  return  losses  were  very 
low,  practically  negligible,  but  it  was  necessary  to  connect  the 
track  leading  into  the  power  station  carefully  and  in  an  ample  way. 
We  have  four  1,000,000  circ.-mil  cables,  running  out  to  the  station 
and  connecting  to  the  track  in  about  eighty  different  places;  and 
it  is  certainly  remarkable  how  this  brings  down  the  trouble  and 
reduces  the  voltage  loss  in  the  vicinity  of  the  power  station. 

I  wish  to  emphasize  the  point  that  I  do  not  approve  of  this 
matter  of  a  supplementary  copper  return,  because  the  troubles  can 
be  overcome  by  putting  in  solid,  heavy,  massive,  joint  connections. 

Mr.  Myers:  What  is  the  thickness  of  the  plate  which  you  use, 
and  how  do  you  take  care  of  expansion  and  contraction? 

Mr.  Harrington:  The  copper  plate  is  Yi  in.  to  5^  in.  in  thick- 
ness, 4  ins.  wide,  6  ins.  long.  The  iron  plate  is  i  in.  thick,  4  ins. 
wide  and  6  ins.  long.  We  have  a  lock  washer  under  the  head  of 
the  nut  on  the  i-in.  bolt,  and  the  holes  are  drilled  back  a  sufficient 
distance  around  the  fish-plates  to  allow  us  to  easily  bend  a  No. 
0000  wire  underneath.  As  to  the  question  of  expansion,  I  would 
say  that  we  have  opened  dozens  of  joints  in  the  last  two  years 
and  have  not  found  any  joint  has  been  depreciated  in  any  manner. 

Mr.  Myers:  I  understand  that  the  plate  is  rigid  and  made  so 
with  bolts.  I  understood  that  it  was  the  usual  bolt  hole  and  the 
plate  attached  in  that  way.  Do  you  provide  for  any  contraction 
or  expansion  in  the  copper  plate? 

Mr.  H.'\rrington:  I  do  not  consider  that  there  is  enough  ex- 
pansion and  contraction  in  the  plate  to  make  that  a  matter  of 
much  moment,  because  you  have  the  heavy  lock  washer  on  the 
nut,  and  it  is  taken  up  in  that  way.  I  have  not  noticed  any 
trouble  of  any  account  in  the  contacts. 

Mr.  Pestell,  of  Worcester,  Mass.;  It  seems  to  me  that  the 
matter  of  supplementary  wires  should  be  looked  at  purely  from 
the  condition  of  operation  of  the  roads.  We  have  a  case  where 
our  power  station  is  some  miles  from  the  center  of  distribution, 
and  we  have  practically  a  double  track  of  6o-lb.  T-rail  to  this 
center  of  distribution.  We  find  that  if  the  bonds  are  in  good 
shape  there  is  very  little  need  of  having  supplementary  copper 
wires,  our  output  being  at  a  maximum  something  like  5000  amps. 
If  we  were  to  use,  as  on  some  roads,  20,000  amps  or  30,000  amps.,  it 
would  be  necessary  to  run  the  copper  out  to  the  center  of  distri- 
bution. 

In  regard  to  bonding,  we  have  been  cross-bonding  every  si.xth 
or  eighth  joint,  and  have  been  bonding,  where  the  maximum 
amount  of  current  is  being  taken,  up  to  the  capacity  of  the  rail,  as 
near  as  possible.  I  believe  the  writer  of  the  paper  mentioned 
that  the  resistance  of  the  return  circuit  should  be  as  low  as  that 
of  the  overhead  system.  I  believe  that  almost  anyone  who  has 
made  any  tests  on  railroad  work  of  this  kind  will  admit  that  the 
resistance  of  the  track  circuit,  in  almost  all  cases,  is  a  great  deal 
less  than  that  of  the  overhead  circuit.  We  cannot  have  as  much 
drop  in  our  track  as  on  the  overhead  system  on  account  of  the 
difficulties  to  be  overcome  and  possibility  of  electrolysis.  It  is 
sometimes  stated  that  a  great  deal  more  cooper  is  run  out  for  the 
overhead  than  for  the  track.  That  is  usually  so,  in  fact,  is  so  in 
almost  all  cases,  for  the  reason  that  the  overhead  circuit  is  split 
up  into  several  sections  and  the  copper  of  each  section  takes  care 
only  of  the  current  for  that  section,  whereas  the  copper  for  the 
track  is  a  unit;  consequently  all  the  current  that  is  flowing  at  any 
time  is  flowing  through  all  the  copper  in  the  track  section. 

Mr.  Roberts  spoke  of  bonding  around  special  work  and  at  tops 
v)f  hills  and  at  places  of  that  kind.    I  believe  that  is  a  proper 
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thing  to  do.  In  my  experience,  in  almost  every  case  where  we 
have  a  broken  bond,  we  find  it  to  be  either  at  a  street  intersec- 
tion, where  heavy  teams  cross  the  track,  and  where  special  work 
is  placed,  or  at  the  foot  or  top  of  grades. 

There  is  another  point  which,  it  seems  to  me,  should  be  followed 
up  with  care,  and  that  is  the  testing  of  the  bonds.  We  often 
find  that  a  bond  has  at  first  a  very  low  resistance,  but  frequently, 
when  testing  that  bond  some  twelve  months  or  eighteen  months 
afterward,  we  find  its  resistance  has  increased,  due  to  deteriora- 
tion, which  we  cannot  always  explain. 

Mr.  Uhlenhaut,  of  Pittsburgh:  I  think  the  question  of  a 
proper  auxiliary  bond  return  depends  on  the  geographical  loca- 
tion. In  a  station  in  Pittsburgh,  where  the  Monongahela  River  is  on 
one  side  and  the  Allegheny  River  on  the  other,  with  two  branches 
of  the  road  running  on  the  outskirts  and  connecting  in  the  rear, 
it  has  been  found  that  cross  currents  would  run  from  one  side 
of  the  town  to  the  other,  causing  a  drop  of  15  volts  to  20  volts. 
In  this  case  the  installation  of  auxiliary  bonds  was  a  necessity. 
It  was  found  with  four  No.  0000  copper  wires  we  could  save  a 
drop  of  from  10  volts  to  15  volts.  The  power  station  was  located 
on  one  side  of  the  system,  and  had  a  maximum  power  consump- 
tion output  of  from  13,000  amps,  to  15,000  amps.,  all  of  which  must 
be  returned  through  the  rails  of  two  streets.  The  current  density 
of  the  maximum  output  is  such  that  the  drop  in  voltage  on  the 
return  was  more  than  that  on  the  outgoing  feeder,  and  hence  the 
use  of  an  auxiliary  return  was  an  absolute  necessity.  We  found 
this  cross  connection  of  auxiliary  feeders  running  across  the 
country  has  given  beneficial  results,  so  that  I  think  the  question 
of  whether  auxiliary  feeders  should  be  run  depends  largely  on 
where  the- power  station  is  located  in  relation  to  the  sections  of  the 
line. 

President  Holmes:  We  will  now  take  up  the  paper  on  "The 
Values  of  Storage  Batteries  as  Auxiliaries  to  Power  Plants,"  by 
W.  E.  Harrington,  of  Camden,  N.  J. 

Mr.  Harrington's  paper  is  published  on  another  page. 

Colonel  Heft:  I  am  sorry  to  say  that  my  experience  with 
storage  batteries  has  not  been  very  satisfactory,  judging  from  the 
commercial  side  of  it.  We  have  eight  installations.  They  have 
been  very  expensive  to  maintain,  and  until  the  makers  of  storage 
batteries  can  develop  a  storage  battery  of  more  satisfactory  type 
than  those  which  they  are  producing  at  the  present  date  I  would 
not  recommend  installing  any  more  storage  batteries. 

Mr.  Wason:  I  would  ask  Colonel  Heft  if  the  size  of  the  bat- 
tery chosen  was  commensurate  with  the  work  which  the  battery 
was  called  upon  to  do? 

Colonel  Heft:  I  can  only  say  that  when  we  installed  these 
batteries  we  were  guided  wholly  by  the  advice  of  the  manufac- 
turers. When  we  complained  of  the  expense  they  said  that  our 
superintendence  had  not  been  sufficient,  and  believing  that  we 
were  short  in  this  respect  we  suggested  that  they  send  us  a  super- 
intendent to  look  after  these  matters.  The  results  in  dollars  and 
cents  has  been  practically  about  the  same.  I  say  this  without 
hesitation,  as  I  do  not  believe  any  member  of  the  association 
should  state  what  he  does  not  believe  and  know  from  the  records 
of  the  books  of  his  corporation  to  be  true.  I  simply  speak  from 
the  standpoint  of  the  controller's  report  of  the  cost  of  these  bat- 
teries on  our  road. 

Mr.  Davison,  of  Pittsburgh:  I  ask  Colonel  Heft  if  the  large 
expense  which  he  mentions  is  due,  in  large  part,  to  the  cost  of 
superintending  these  stations,  or  consists  principally  of  repairs? 

Colonel  Heft:  The  principal  cost  is  the  replacing  of  the 
plates. 

Mr.  Uhlenhaut,  of  Pittsburgh:  I  think  the  question  of  stor- 
age batteries  is  one  of  the  amount  of  work  required  from  each 
battery.  In  Pittsburgh  we  had  three  batteries,  all  of  which  were 
floating  on  the  line  and  left  practically  to  themselves.  Two  of 
the  batteries  have  been  in  service  for  about  four  years  and  the 
other  battery  for  about  two  years.  The  two  batteries  in  service 
for  four  years  have  given  excellent  results  with  practically  no 
depreciation  whatever.  The  second  battery,  in  service  for  two 
years,  was  found  afterward  to  have  been  overcharged,  and  it  has 
been  rather  expensive  in  maintenance  of  positive  plates.  I  think 
the  question  of  the  amount  of  work  the  battery  is  required  to  do 
is  the  determining  element  in  the  whole  matter. 

Mr.  Wason:  In  the  location  of  sub-stations  there  is  one  thing 
which  should  be  taken  into  consideration,  and  that  is  the  possi- 
bility of  using  the  sub-station  as  a  depot  for  freight  and  the  sell- 
ing of  tickets,  etc.,  rather  than  to  consider  only  the  question  of 
having  the  sub-station  placed  in  the  best  locality  from  an  en- 
gineering standpoint.  We  have  had  several  sub-stations  on  our 
lines,  located  by  scientific  gentlemen,  who  did  not  appreciate  the 
operating  expense  involved,  and  who  installed  the  batteries  at 
points  where  nothing  else  could  be  done  other  than  taking  care 
of  the  batteries.    If  something  could  be  sacrificed  in  the  location 


of  the  battery  from  the  engineering  point  of  view,  and  they  could 
be  placed  in  charge  of  those  who  have  work  to  do  other  than 
taking  care  of  the  battery,  there  would  be  a  gain  in  the  cost  of 
maintaining  the  battery  in  this  respect. 

Mr.  Davison,  of  Pittsburgh:  I  am  glad  to  hear  Mr.  Wason's 
statement  regarding  the  location  of  sub-stations  for  the  batteries, 
for  the  reason  that  the  company  with  which  I  am  connected  has 
just  chosen  three  points  for  sub-stations  on  a  long  line,  and  we 
have  taken  the  view  of  the  matter  which  he  has  advocated.  We 
have  placed  these  stations  at  points  where  the  batteries  will  receive 
the  necessary  attention,  with  scarcely  any  expense  on  account  of 
attendance,  as  other  operations  are  carried  on  in  the  same  prem- 
ises. 

Mr.  Roberts,  of  Cleveland:  Mr.  Wason's  statement  recalls  the 
original  design  for  power  houses  for  this  storage-battery  system, 
which  has  been  placed  in  operation.  The  question  was  whether 
to  build  two  sub-stations  at  what  might  be  considered  a  normal 
distance  apart,  or  to  build  one  station  in  a  place  where  an  at- 
tendant had  to  be,  in  order  to  take  care  of  the  package  freight 
business  that  was  anticipated,  and  which  has  now  developed.  The 
first  cost  of  the  two  sub-stations  included  the  feeder  wire,  and  the 
cost  of  the  plant  complete  was  somewhat  greater  than  the  cost  of 
the  one  sub-station.  But,  capitalizing  the  salaries  necessarily  paid 
to  the  employees  in  the  two  sub-stations,  plus  the  attendant  in 
the  place  where  they  wanted  an  attendant  for  package  express, 
made  the  difference  in  the  cost  almost  negligible.  Moreover,  one 
important  element  of  that  cost  was  this — that  in  two  sub-stations 
a  large  part  of  the  money  went  into  machinery,  which  has  a  con- 
siderable depreciation  and  repair  account  and  a  possibly  increased 
repair  account  due  to  lighting.  On  the  other  hand,  with  the  one 
sub-station,  the  money  went  to  a  greater  degree  into  feed-wire  on 
which  the  interest  only  was  to  be  paid,  and  where  there  was  prac- 
tically no  depreciation  or  repair  account,  because  the  pole  line  was 
not  increased  in  size.  That  is  an  important  matter  which  is  some- 
times not  taken  into  consideration — that  it  is  not  only  the  differ- 
ence in  the  interest  account,  but  whether  your  investment  has  a 
greater  depreciation  and  repair  account,  as  compared  with  some 
other  investment.  When  the  specification  for  that  road  was  sub- 
mitted to  two  representatives,  one  from  each  of  the  larger  com- 
panies manufacturing  such  machinery,  each  immediately  claimed 
that  there  were  not  sufficient  sub-stations  for  the  best  results.  They 
had  a  diagram  giving  the  length  of  the  line  and  distance,  taking  into 
account  the  actual  local  conditions.  Mr.  Wason  very  properly 
refers  to  these  local  conditions  as  being  an  important  factor  in 
the  matter.  I  consider  that  good  engineering  includes  considera- 
tion of  matters  of  a  financial  as  well  as  technical  character. 

I  have  been  informed,  as  to  the  Union  Traction  Company,  of 
Indiana,  that  its  storage  batteries  have  proved  efficient  as  lightning 
arresters,  and  that  at  times  of  heavy  storms  they  throw  out  the 
differential  boosters.  By  throwing  them  out  the  battery  dis- 
charges less  for  each  time,  but  they  have  been  very  effective  in 
preventing  trouble  from  lightning. 

The  first  road  to  which  I  referred  proposes  to  start  very  shortly 
a  milk  train  from  the  end  of  the  road,  to  run  into  the  principal 
city,  a  distance  of  38  miles,  the  train  to  start  at  3  o'clock  in  the 
morning.  The  power  house  ordinarily  starts  up  at  5  o'clock. 
The  milk  train  will  be  run  into  town  with  current  supplied  from 
the  storage  battery,  and  the  power  house  will  not  have  to  start  up 
any  earlier  than  is  the  case  now.  With  storage  batteries,  as  with 
everything  else,  every  case  depends  on  local  conditions.  We  have 
one  line,  on  which  we  have  just  decided  we  shall  not  put  storage 
batteries  at  the  present  time,  though  they  would  effect  a  consid- 
erable economy,  because  we  propose  in  another  year  to  extend  the 
line  some  15  miles.  By  putting  in  certain  sized  units  now  we  can 
put  in  storage  batteries  in  another  year,  and  with  the  capacity 
we  now  have  we  shall  be  able  to  operate  the  entire  line.  We  run 
at  an  increased  cost  of  fuel  now,  but  we  shall  operate  with  in- 
creased economy  later;  and  not  having  to  add  generating  ma- 
chinery, when  the  storage  batteries  are  added,  it  will  be  more 
economical. 

Mr.  Wason:  I  think  there  is  one  point  in  connection  with  the 
storage  battery,  as  regards  its  location  with  reference  to  the  power 
house,  which  has  not  been  touched  on,  and  that  is  the  ability  of  a 
battery  to  take  care  of  the  load  in  case  something  happens  to  a 
large  unit,  in  case  the  power  house  is  equipped  with  large  units. 
This  occurred  in  the  power  house  of  a  road  with  which  I  am  con- 
nected. The  battery  was  floating  on  1600  kw,  and  one  of  the 
valves  stuck  and  threw  the  engine  out,  but  the  battery  carried  the 
load  without  anyone  knowing  anything  about  it. 

Mr.  Crosby:  In  line  with  the  statement  made  by  Mr.  Wason 
I  would  say  that  in  the  city  of  Washington  a  storage  battery,  in- 
stalled near  the  center  of  the  citv.  was  able  to  carry  the  load  of 
the  whole  of  the  central  portion  with  seventy-five  cars  in  motion  at 
one  time  for  a  period  of  something  like  six  hours,  when,  through 
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some  unfortunate  accident,  the  whole  station  capacity  was  out  of 
commission.  Tliat,  of  course,  was  a  considerable  and  heavy  drain 
on  the  battery,  but  it  did  its  work  satisfactorily.  Referring  to  the 
experiences  of  Colonel  Heft,  I  think  the  different  methods  of  in- 
stalling the  batteries,  that  is,  the  physical  conditions  surrounding 
them,  may  explain  why,  in  one  case,  excessive  repairs  are  neces- 
sary, and  in  another  case  the  repairs  are  not  so  excessive.  In  a 
road  in  which  I  am  interested  the  two  batteries  are  installed  in 
the  same  region  of  the  city,  the  conditions  approximating  the 
same  for  both.  There  is  no  question  as  to  the  capacity  of  the 
batteries  to  do  their  proper  work,  but  one  of  them  had  a  very  dis- 
astrous repair  account,  while  in  the  other  the  repair  accoimt  was 
quite  favorable  when  the  advantages  of  the  battery  are  taken  into 
question.  So  far  as  could  be  ascertained,  the  unfortunate  case 
arose  from  the  fact  that  the  installation  was  made  in  the  basement 
of  an  opera  house.  It  was  the  only  available  place  in  which  to 
install  the  battery  in  the  particular  region  in  question,  but  it  was 
not  well  adapted  for  the  purpose.  The  temperature  in  the  base- 
ment rose  to  a  very  high  point,  whereas  in  the  battery  station, 
made  specially  for  the  purpose,  proper  provision  had  been  made 
and  the  temperatures  were  normal.  In  the  high  temperature  room 
the  repair  account  was  excessive  and  in  the  other  room  it  was  not. 
I  put  this  experience  in  evidence  as  a  possible  explanation  of  some 
of  the  difficulties  which  occur  here  and  there,  while  similar  diffi- 
culties do  not  arise  in  other  cases. 

I  want  also  to  suggest  that  the  use  of  a  storage  battery  on  out- 
side lines  may  extend  considerably  the  area  of  the  distance  over 
which  the  direct  current  can  be  satisfactorily  operated,  and  may 
thus  obviate  the  necessity  of  installing  high-tension  service  for 
such  lines.  In  the  neighborhood  of  Washington  recently  the 
operation  of  a  rotary  sub-station  has  been  discontinued  by  reason 
of  the  installing  of  the  battery  far  over  on  the  direct-current  lines. 
The  service  from  the  direct-current  station  was  carried  4  miles 
further  than  was  first  intended,  this  being  possible  by  reason  of 
the  installation  of  the  battery.  The  alternating-current  system 
was  relieved  from  that  service  and  the  spare  capacity  of  the  direct 
current  used  where  it  was  not  supposed  it  could  be,  and  the  service 
of  attendants  which  thus  far  seems  to  be  necessary  on  rotary  sta- 
tions has  been  saved.  That  is  to  say,  in  this  battery  station  there 
are  no  attendants  whatever,  whereas  in  the  rotary  station  it  was 
necessary  to  maintain  one  man  all  the  time.  In  such  a  case  the 
wages  of  the  man  necessary  in  connection  with  the  rotary  station 
would  in  itself  take  care  of  a  considerable  amount  of  battery  de- 
preciation. In  such  cases  it  seems  to  be  clear  that  the  battery  is 
useful.  I  have  no  doubt  that  Mr.  Harrington's  paper  covered  all 
the  general  considerations  in  mind,  and  I  bring  up  these  points 
as  illustrating  cases  where  conclusions  might  be  reached  different 
from  those  which  are  usually  held. 

Colonel  Heft:  I  may  have  been  misunderstood,  and  for  fear 
that  I  may  have  given  a  wrong  impression  I  will  say  that  under 
one  condition  I  am  willing  to  admit  that  the  storage  battery  can 
be  used  successfully,  and  that  that  condition  is,  that  the  price  of 
the  battery  shall  be  reduced.  I  am  also  willing  to  admit  that  the 
basement  of  an  opera  house  is  a  bad  place  to  put  a  battery,  be- 
cause it  might  affect  the  voices  of  the  singers.  I  am  also  willing 
to  admit  that  my  knowledge  as  to  the  proper  location  of  these 
batteries  is  limited;  but  I  must  also  say  that  I  look  upon  the  bat- 
tery principally  from  the  commercial  side  and  not  from  the  en- 
gineering side,  and  until  such  times  as  a  storage  battery  can  be 
produced  at  a  price  that  is  inviting  I  certainly  do  not  feel  like 
recommending  any  further  investments  in  storage  batteries. 

Mr.  Harrington  :  In  connection  with  the  statement  of  Colonel 
Heft  of  considering  the  question  from  a  commercial  standpoint 
instead  of  from  an  engineering  one,  that  is  just  the  way  our  road 
has  considered  it.  We  put  in  an  installation,  and  it  was  so  satis- 
factory that  within  six  months  we  made  still  another  purchase, 
and  our  decision  was  based  solely  on  commercial  considerations. 
What  engineering  knowledge  we  have  gleaned  from  the  use  of  the 
batteries  I  have  tried  to  put  into  this  paper. 

President  Holmes  :  I  want  to  say  to  you  on  behalf  of  the  as- 
sociation that  we  appreciate  your  work  in  preparing  this  paper. 
You  have  certainly  gone  at  it  in  a  scientific  way.  On  behalf  of  the 
association  and  myself  I  desire  to  thank  you  very  sincerely  for 
your  kind  effort. 

Now  we  will  hear  the  report  of  the  standard  committee — the 
committee  on  standardizing.  Mr.  Graham,  will  you  read  that 
report,  please. 

Mr.  Graham  :  Mr.  President  and  gentlement  of  the  convention, 
I  have  the  honor  to  present  this  report  of  the  conuiiittee  appointed 
by  you  last  Feliruary,  and  I  will  read  it.  I  vvould  say,  Mr.  Presi- 
dent, that  we  have  a  great  lot  of  data  and  material  that  we  have 
collected,  and  we  are  ready  to  turn  it  over  to  any  new  committee 
that  is  appointed  here. 

(This  report  will  be  published  in  an  early  issue.) 


President  Holmes  ;  Gentlemen,  you  have  heard  the  report  so 
ably  presented  by  the  committee,  and  I  am  sure  they  deserve  great 
credit  for  the  valuable  services  they  have  rendered. 

Mr.  Sloan  :  I  move  that  the  report  be  received  and  spread  on 
the  minutes,  and  that  the  thanks  of  the  association  be  extended 
to  the  gentlemen  composing  the  committee,  and  that  the  same  be 
exended  for  another  year. 

Motion  seconded. 

Mr.  Beggs  :  I  suppose  that  in  Mr.  Sloan's  motion  it  is  the  inten- 
tion that  those  blueprints  shall  be  produced  in  the  minutes ;  I  think 
they  should  be  very  fully  set  forth.  I  would  like  to  suggest  that 
the  report  should  also  be  published  in  pamphlet  form  as  one  of  the 
special  papers  of  the  association.  Copies  might  be  sent  to  each 
company,  possibly  in  advance  of  the  publication  of  the  regular 
minutes,  in  order  that  it  may  be  put  in  the  hands  of  the  several 
departments  of  the  several  roads  who  may  not  receive  a  copy  of  the 
regular  minutes  of  the  association.  I  would  like  to  add  that  to 
the  motion. 

Colonel  Heft:  May  I  be  allowed  to  offer  a  suggestion?  I  may 
assure  the  gentleman  that  we  appreciate  fully  all  that  he  has  said, 
but  for  the  successful  carrying  out  of  the  standardizing  of  the 
different  materials  and  of  the  equipment,  I  believe  that  the  selec- 
tion of  such  a  committee  should  be  left  to  the  executive  committee. 
In  order  to  get  a  working  committee  it  is  necessary  that  this  com- 
mittee should  be  made  up  so  that  the  committee  can  get  together 
readily,  discuss  these  different  questions,  and  take  up  the  work 
in  a  systematic  manner.  If  it  is  agreeable  to  the  convention,  then,  I 
would  suggest  that  Mr.  Sloan  include  that  in  his  motion,  that 
either  the  president  or  the  executive  committee  should  make  the 
selection  of  the  committee  after  the  adjournment,  or  at  such  time 
as  they  desire. 

Mr.  Beggs  :  I  think  the  remarks  of  Colonel  Heft  are  very  perti- 
nent. I  have  no  doubt  that  the  incoming  officers  and  executive 
committee  of  the  association,  whoever  they  may  be,  will  give  pref- 
erence to  those  who  have  been  on  the  committee  and  have  gathered 
this  data.  I  think  the  officers  of  the  executive  committee  feel  iheir 
own  responsibility  in  a  matter  of  this  kind,  and  would  participate 
to  a  certain  extent  in  the  labors  of  that  committee,  and  I  think  it 
highly  desirable  that  Colonel  Heft  and  the  others  be  kept  in  that 
committee.  There  may  be  a  motion  that  another  committeee  be 
appointed ;  it  may  be  the  same  gentlemen,  but  they  should  derive 
their  authority  from  the  incoming  officers  of  the  association.  I 
hope  Mr.  Sloan  will  accept  that  suggestion.  I  appreciate  the  labors 
of  the  committee. 

There  is  one  point  that  I  desire  to  say  a  word  about — the  ques- 
tion of  T-rails — before  this  matter  is  finally  disposed  of  by  the 
association.  I  think  that  to  a  great  extent  the  street  railway  com- 
panies of  the  country  have  been  required  to  use  a  class  of  city 
construction  which  was  in  many  cases  the  fad  of  some  city  en- 
gineer who  had  no  practical  knowledge  of  the  requirements  of  the 
service  that  was  to  be  passed  over  the  rails.  The  time  has  now 
come  when  this  association  should,  through  their  various  man- 
agers, make  an  earnest  eiTort  to  show  the  municipal  authorities  that 
there  are  certain  conditions  necessary  in  the  construction  of  tracks 
and  roads  by  which  good  transportation  facilities  may  be  rendered 
to  those  who  may  require  to  use  this  means  of  transportation.  We 
have  permitted  city  engineers  to  dictate  the  type  of  rail.  One  has 
a  fad  for  one  kind  of  a  groove,  and  in  an  adjoining  city  another 
city  engineer  has  a  fad  for  something  else.  I  do  not  mean  any  dis- 
respect to  them,  but  I  think  there  are  a  great  many  of  them  whom 
we  would  not  employ  as  the  engineer  of  our  roads.  It  is  too  fre- 
quently the  case  that  their  appointment  is  dictated  by  political 
reasons  rather  than  for  their  fitness  for  the  position  they  hold.  In 
the  city  in  which  I  have  been  located  for  the  past  four  or  five  years 
we  have  been  able  up  to  the  present  time  to  maintain  the  installation 
of  T-rails,  though  not  without  considerable  argument. 

In  our  own  city  we  use  granite  headers  and  stretchers  and  a 
chamfered  groo\'e  worked  into  the  granite  itself.  That  forms  the 
groove  for  the  rim  of  the  wheel,  but  it  will  not  collect  ice  and 
snow  as  readily  as  the  ordinary  grooved  rail.  On  the  other  side  of 
the  rail  we  also  use,  and  supply  at  the  expense  of  the  company, 
granite  headers  and  stretchers,  except  not  chamfered,  for  the  outer 
edge  of  the  rail.  The  asphalt  companies  put  them  in  place.  I 
think  if  any  gentleman  sends  to  the  City  Engineer  of  Milwaukee, 
he  will  show  him  miles  of  this  T-rail  construction  with  those 
granite  headers  and  stretchers,  and  I  believe  that  our  Board  of 
Public  Works,  the  head  of  which  is  the  City  Engineer,  admits  that 
for  asphalt  pavement  we  have  got  what  is  a  perfect  roadway.  I 
consider  that  a  step  in  the  right  direction.  We  likewise  use  T-rail 
in  brick  pavement,  with  a  beveled-cdge  brick  for  the  inside  of  the 
track.  We  lay  all  of  our  work  on  a  concrete  base  of  6  ins.  the 
entire  roadway  under  our  ties,  and  with  this  permanent  pavement 
we  put  down  a  6-in.  T-rail,  leaving  a  sand  cushion  of  i  in. 

Our  action  has  been  prompted  to  a  certain  extent  by  the  fact 
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that  we  own  evco'thing  in  the  way  of  surface  railways  in  our  sec- 
tion of  the  State  of  Wisconsin,  and  we  propose  to  try  to  continue 
to  own  them,  and  for  that  reason  we  have  made  our  city  construc- 
tion to  accommodate  our  interurban  equipment. 

I  would  like  to  say  in  connection  with  the  standardizing  com- 
mittee and  the  remarks  made,  that  I  think  the  interests  of  the  as- 
sociation and  the  millions  and  tens  of  millions  of  capital  we  are 
here  to  represent  can  be  advanced  if  we  take  an  additional  step 
in  the  line  that  was  taken  when  we  induced  the  accountants  to 
form  a  separate  organization.  I  do  not  mean  that  it  is  necessary 
to  have  an  independent  association,  but  I  believe  that  the  master 
mechanics  of  our  several  properties  should  meet  together  just  as 
our  accountants  have  done  this  morning ;  that  the  superintendents 
of  construction  and  maintenance  should  also  meet  together  and  dis- 
cuss matters  just  as  they  do  with  the  steam  roads.  I  think  it 
would  be  much  more  important,  Mr.  President,  than  even  if  we 
meet  here.  We  are  simpiy,  as  I  may  say,  the  hub  on  which  these 
spokes — our  superintendents  of  maintenance  and  equipment,  our 
superintendent  and  our  electricians,  and  the  superintendents  of  our 
lighting  department — turn.  I  may  say  that  there  are  five  repre- 
sentatives of  the  Milwaukee  Company  here,  and  I  think,  as  did 
Captain  McCulloch,  that  it  was  more  important  that  they  should 
be  here  than  the  general  manager  of  the  property.  I  am  here  at 
very  great  personal  sacrifice,  and  I  expect  to  take  the  6  o'clock 
train  in  order  to  get  back  to  Milwaukee  as  quickly  as  possible. 
These  conventions  are  to  me  times  of  hard  work. 

I  know  the  good  work  that  has  been  done  by  the  accountants' 
association.  I,  perhaps,  participated  in  it  to  a  greater  extent  than 
most  managers.  Our  auditor  has  been  an  active  official  in  that 
organization,  and  has  done  a  great  deal  of  work  in  trying  to  per- 
fect the  methods  of  accounting.  For  instance,  our  money  is  going 
out  to  a  very  great  extent  through  our  superintendents  of  trans- 
portation. My  superintendent  of  transportation  is  here,  I  think 
he  is  out  listening  to  a  school  of  the  Metropolitan  Road,  and  they 
go  from  here  to  several  cities  before  going  back  to  Milwaukee ; 
they  have  already  been  away  ten  days.  I  feel  most  earnestly  that 
they  are  the  people  that  ought  to  get  together,  and  they  should 
help  our  standardizing  committee. 

Mr.  Graham:  As  chairman  of  the  standardizing  committee,  I 
very  reluctantly  accepted  that  position.  I  thought  I  was  probably 
not  capable  of  fulfilling  all  the  requirements ;  but  after  accepting 
it  and  getting  to  work  on  it,  it  opened  up  a  new  field  for  my  thoughts 
and  I  began  to  see  where  the  importance  of  standardizing  the  street 
railway  equipment  came  in.  After  nearly  a  year's  experience, 
however,  I  believe  that  the  committee  ought  to  be  changed ;  there 
ought  to  be  new  blood  gradually  worked  into  it.  Hence,  I  feel  that 
this  committee  ought  to  be  appointed  by  the  executive  committee 
after  a  very  careful  consideration. 

Mr.  Sloan  :  I  beg  to  withdraw  my  original  motion  and  substi- 
tute another : 

"Resolved,  That  the  report  of  the  committee  be  received  and 
spread  upon  the  minutes,  and  that  the  thanks  of  the  convention  be 
extended  to  this  committee,  and  that  the  executive  committee 
choose  another  committee  for  the  ensuring  year,  if  that  meets  their 
ideas,  and  that  all  data  which  have  been  collected  shall  be  pub- 
lished." 

Mr.  Crosby:  I  would  like  to  ask  whether  in  accepting  the  re- 
port of  the  committee  the  particular  declarations  are  adopted  as 
the  sense  of  the.  association. 

President  Holmes  :  No ;  they  are  simply  submitted  like  any 
other  paper  before  this  convention,  and  are  really  suggestions.  I 
want  to  say,  gentlemen,  before  I  put  the  motion,  that  when  the 
committee  was  appointed  it  was  very  hard  to  get  anybody  to  serve 
on  it,  and  that  is  always  the  case  with  our  association  committees. 
I  have  been  a  member  of  this  association  a  great  many  years,  and 
I  do  not  believe  that  during  that  time  there  has  ever  been  a  report 
as  good  as  the  one  just  presented.  I  feel  personally  very  grateful 
to  the  members  of  the  committee,  and  I  do  not  blame  them  for 
wanting  to  be  relieved  of  their  great  responsibility.  I  only  hope 
that  the  incoming  executive  committee  will  continue  this  good 
work,  for  what  has  been  done  is  only  the  beginning  of  what  must 
be  done  in  the  future. 

It  is  moved  that  the  report  be  received  and  filed,  with  the  recom- 
mendation of  this  body  that  the  committee  be  appointed  by  the 
new  executive  committee,  and  that  all  be  published  in  an  inde- 
pendent form. 

(Carried.) 

Colonel  Heft  :  It  seems  to  me  now  that  when  the  report  is 
sent  out  it  should  be  at  the  instance  of  the  new  committee,  and 
that  this  report  should  be  sent  to  the  different  roads  along  those 
lines,  asking  for  their  views  and  replies.  This  would  assist  the 
new  committee,  and  we  should  be  able  to  cover  more  ground,  and 
cover  it  more  thoroughly  in  one  year  than  we  should  otherwise 
cover  in  ten.  I  merely  offer  it  as  a  suggestion  to  you ;  I  think  it 
would  assist  the  work  of  the  committee. 


Mr.  Beggs:  It  is  a  very  good  suggestion,  and  I  hope  Mr.  Sloan 
will  incorporate  it  in  his  motion. 

Mr.  Sloan  :    I  accept  the  suggestion. 
(Motion  seconded  and  carried.) 

President  Holmes:  Gentlemen,  I  believe  it  will  be  just  as  well 
for  us  to  adjourn  until,  we  will  say,  2  o'clock.  If  that  meets  with 
your  approval,  the  meeting  will  stand  adjourned  until  2  o'clock 
this  afternoon. 

Recess. 



Friday  Afternoon  Session 


President  Holmes  called  the  meeting  to  order  at  2:45  o'clock. 

President  Holmes:  The  first  paper  to  be  considered  this  after- 
noon is  entitled  "The  Modern  Power  House,  Including  the  Use 
of  Cooling  Towers  for  Condensing  Purposes,"  by  J.  H.  Vail,  of 
Philadelphia. 

Mr.  Vail  presented  the  paper,  which  is  printed  on  another  page. 

Mr.  Crosby:  Mr.  Vail  spoke  of  a  very  low  percentage  of 
evaporation — i  per  cent  to  3  per  cent — and  I  will  ask  Mr.  Vail 
whether  the  conditions  had  any  special  advantages  which  would 
keep  the  evaporation  down  so  low,  as  ordinarily  I  think  it  is  much 
higher? 

Mr.  Vail:  A  great  deal  depends  on  the  humidity,  the  atmos- 
pheric temperature  and  general  conditions.  It  must  be  kept  in 
mind  that  the  losses  by  evaporation  will  vary  according  to  the 
type  of  condenser  used.  If  the  condensed  steam  is  combined 
with  cool  water  through  a  jet  condenser,  then  the  water,  which 
actually  passes  as  boiler  feed,  is  apt  to  be  cool  water,  and  the  loss 
is  not  perceptible.  But  if  it  goes  through  a  surface  condenser  the 
loss  is  perceptible  and  will  run  as  high  as  3  per  cent. 

Mr.  Crosby:  I  ask  if  Mr.  Vail  has  in  mind  any  cost  at  which  it 
becomes  uneconomical  to  use  the  ordinary  condenser;  that  is,  the 
cost  per  1000  gals,  of  water  and  economical  to  use  the  special  con- 
denser which  he  describes?  The  case  is  one  which  often  presents 
itself  in  all  engineering  problems,  whether  one  line  of  practice 
or  the  other  is  less  expensive.  We  can  get  a  supply  of  water 
in  several  ways.  We  can  either  get  the  water  by  paying  the  city 
for  it  or  we  can  build  a  pipe  line.  The  point  is,  at  what  price  per 
1000  gals,  of  water  does  it  become  less  economical  to  use  the 
ordinary  condenser,  as  compared  with  the  cooling  towers.  I 
think  that  would  be  the  crucial  question,  as  it  presents  itself  to  me. 

Mr.  Vail:  I  do  not  know  that  I  can  state  the  exact  price  for 
water,  at  which  price  it  would  cease  to  be-  economical  for  use  in 
an  ordinary  condenser,  but  there  is  no  question  that  a  cooling 
tower  is  a  saver  of  boiler  water,  for  the  reason  that  it  enables  a 
station  to  use  more  economical  engines.  These  towers  of  which 
I  have  spoken  have  been  placed  in  locations  where  the  water  is 
purchased  from  the  city,  and  is  used  over  and  over  again  for" 
condensing  purposes.  The  amount  of  boiler  feed  is  reduced.  I 
have  not  made  any  calculation  on  the  price  of  water  on  the  basis 
that  Mr.  Crosby  mentions,  and  I  am  not  prepared  to  answer  that 
question.  As  I  said  in  the  paper,  it  is  a  matter  of  a- great  deal  of 
regret  that  it  is  very  difficult  to  obtain  from  the  general  run  of 
our  stations  in  this  country  accurate  data  as  to  the  cost  of  oper- 
ation and  what  they  save  by  the  use  of  certain  appliances.  In 
regard  to  the  use  of  water,  with  the  cooling  tower,  there  is  only  a 
very  slight  waste  by  evaporation,  but  to  the  best  of  my  knowledge 
there  are  no  figures  in  existence  which  show  where  the  line  should 
be  drawn  as  to  the  cost  of  water  per  1000  gals.  I  can  refer  to  a 
station  where  there  was  a  pond  in  the  town,  and  a  power  station 
of  3000-hp  capacity  was  located  three-quarters  of  a  mile  from  an 
otherwise  desirable  situation  for  the  sake  of  using  that  water.  In 
six  months  the  water  of  the  pond,  after  continual  circulation,  with- 
out any  means  of  cooling,  was  so  warm  that  it  was  of  no  use  for 
condensing  purposes.  I  recall  another  case  where  we  built  the 
cooling  tower  and  the  condenser  in  the  station  in  the  heart  of 
the  city  and  bought  water  from  a  water  company,  and  we  actually 
saved  the  operation  of  two  boilers.  The  water  bills  in  the  station 
were  not  increased  one  dollar,  but  we  increased  the  output  of  the 
station  looo  hp.  These  figures  I  know  to  be  facts,  but  when  it 
comes  down  to  the  drawing  of  a  line  where  the  cost  of  water 
should  enter  in,  I  have  not  those  data. 

Mr.  Uhlenhaut,  of  Pittsburgh:  Referring  to  the  special  in- 
quiry of  Mr.  Crosby,  I  would  say  that  a  case  has  recently  come  to 
my  mind  of  a  station  located  near  a  river  where  the  maximum 
high-water  rise  was  71  ft.  and  the  average  about  60  ft.  The  ques- 
tion of  locating  the  station  above  the  high-water  mark  was  im- 
portant, and  the  figures  submitted  by  one  of  the  manufacturers 
as  to  whether  it  would  be  advisable  to  erect  a  cooling  tower  and 
use  city  water  at  6  cents  per  1000  gals.,  or  put  in  a  pumping  sta- 
tion to  pump  water  for  condensing  purposes  to  the  elevation, 
showed  that  it  would  be  advantageous  to  put  in  cooling  towers 
and  buy  water  from  the  city  at  the  rate  of  6  cents  per  1000  gals. 
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President  Holmes:  We  will  now  have  the  paper  on  "The 
Adoption  of  Electric  Signals  on  Suburban  and  Interurban  Rail- 
roads, Single  or  Double  Track,  and  Their  Economy  of  Opera- 
tion," by  William  Pestell,  of  Worcester,  Mass. 

This  paper  is  published  elsewhere. 

Mr.  McCormack:  The  question  of  signals  on  suburban  roads, 
particularly  as  most  of  them  are  single-track  roads,  is  something 
which  is  very  important.  I  have  given  the  question  some  study, 
but  not  having  any  such  roads  in  charge  I  possibly  do  not  fully 
realize  the  importance  of  the  subject  of  signals  as  do  other  gentle- 
men who  operate  single-track  suburban  roads.  My  opinion  is 
that  the  suburban  roads  have  got  to  go  to  steam  railroad  practice 
in  formulating  rules  and  to  operate  signals  on  the  same  principles 
which  the  steam  roads  operate  them.  Some  of  the  suburban 
roads  running  out  of  Cleveland  depend  entirely  on  the  train  des- 
patcher.  That  is,  they  have  a  telephone  system,  and  at  each  box 
the  conductors  report  their  car  numbers  and  the  direction  in  which 
they  are  bound,  and  ask  for  orders.  The  orders  are  given  to  meet 
a  car  at  one  point  or  to  go  to  another  point.  The  conductor  then 
repeats  the  order  to  the  motorman,  who  repeats  it  back,  so  as  to 
have  a  thorough  understanding.  When  the  telephone  system  is 
disrupted  by  storms,  or  otherwise,  there  are  delays  on  account  of 
the  fear  of  making  any  general  rule  to  govern  the  cars  when  they 
cannot  get  the  telephone  orders.  I  therefore  think  that  rules 
which  would  give  suburban  trains  the  right  of  way  on  the  same 
conditions  as  those  on  which  steam  railroads  are  run  would  be 
necessary  for  the  government  and  operation  of  suburban  lines. 
The  steam  railroads  have  what  is  called  a  time  convention,  in 
which  a  committee  is  appointed,  and  for  some  eight  or  ten  years 
they  worked  to  arrive  at  conclusions  concerning  the  best  rules  to 
govern  the  operation  of  trains  by  telegraph  orders,  and  by  rules 
when  they  could  not  get  telegraph  orders.  The  principal  involved 
is  that  a  train  in  one  direction  has  the  right  of  the  road.  Meeting 
points  are  shown  at  different  places  along  the  road,  and  the  op- 
posing train  has  up  to  a  certain  time  to  arrive  at  the  designated 
points.  If  the  other  train  does  not  arrive  the  opposing  train  pro- 
ceeds. I  think  that  some  such  rules  would  be  advisable  for  the 
operation  of  suburban  lines. 

President  Holmes:  Mr.  Vreeland,  won't  you  favor  us  with  a 
few  remarks  on  the  subject?  I  know  that  you  asked  not  to  be 
called  upon  in  the  discussions,  but  we  think  that  this  is  a  subject 
upon  which  you  can  give  us  some  information. 

Mr.  Vreeland:  So  far  as  the  operation  of  the  lines  with  which 
I  am  connected  is  concerned,  this  subject  has  no  particular  re- 
lation, because  our  lines  all  have  double  tracks.  I  think  the  ques- 
tion is  a  very  important  one,  however,  and  it  is  pertinent  to  the 
subject  to  say  that  I  do  not  think  that  the  average  suburban  road 
is  operated  as  it  should  be  in  the  interests  of  safety.  Four  years 
ago  I  examined  a  railway  property  as  to  its  general  physical  con- 
dition and  methods  of  operation.  I  mentioned  to  the  general 
manager  that  his  suburban  line  was  operated  without  any  signal 
lights  on  the  cars,  and  that  this  seemed  to  me  to  be  unsafe.  He 
at  once  answered:  "Those  are  some  of  your  steam  railroad  ideas; 
this  is  a  street  railroad."  His  cars  were  running  at  a  higher  rate 
of  speed  than  prevailed  on  the  steam  railroads  of  the  United  States 
twenty  years  ago  when  I  was  running  a  train  as  conductor.  All 
of  the  conditions  which  belong  to  steam  railroad  operations  per- 
tained to  his  operation.  Within  ten  days  after  I  was  there,  on  a 
foggy,  stormy  night  a  car  lost  the  trolley,  and  before  the  pole  was 
replaced  and  the  car  relighted,  the  car  behind  it  went  into  it  and 
killed  three  persons  and  injured  five  others.  On  another  road, 
shortly  afterward,  I  called  the  attention  of  the  manager  to  the 
same  thing,  and  he  laughed  at  the  idea  and  made  about  the  same 
answer:  "You  are  a  steam  railroad  man  and  not  a  street  railroad 
man,  Mr.  Vreeland."  That  road  had  a  bad  accident  the  same 
summer.  I  had  a  similar  experience  with  a  third  road,  and  my 
conclusions  at  the  end  of  these  experiences  were  that  I  would  pre- 
fer to  be  a  steam  railroad  man  with  steam  railroad  ideas,  operating 
a  street  railroad,  under  steam  railroad  conditions,  than  to  be  a 
street  railroad  man  with  ideas  that  prevailed  in  horse-car  opera- 
tion. 

Mr.  Wheatly,  of  Brooklyn:  I  think  it  is  also  true  that  the 
problem  of  signals  applies  to  electric  roads  operating  a  double 
track.  The  object  of  a  signal  is  to  give  an  indication  to  the  motor- 
man  or  the  engineer  as  to  whether  the  track  ahead  of  him  is  clear 
or  obstructed.  I  can  conceive  of  conditions  on  double-track  elec- 
tric roads  where  there  are  danger  points  that  ought  to  be  pro- 
tected by  signals.  Those  danger  points  may  be  junction  points, 
or  curves  where  the  view  is  obstructed  by  trees  or  by  hills,  or  tun- 
nels in  which  there  are  curves  and  where  it  is  desirable  to  have  an 
indication  given  whether  the  track  ahead  is  clear  or  is  obstructed. 

Referring  to  any  given  proposition  in  the  operation  of  a  double- 
track  electric  railroad,  the  question  as  to  whether  signals  are  or  arc 
not  necessary  must  be  settled  entirely  nn  the  ba?is  of  tltc  traffic  and 


speed.  Where  the  traffic  is  dense  and  the  speed  is  high,  signals  are 
very  necessary  in  double-track  operation.  Where  the  traffic  is  light 
and  the  headway  long,  and  where  the  speed  is  slow,  the  road  may 
be  very  safely  operated  without  signals.  We  have  several  lines  on 
which  our  traffic  is  exceptionally  heavy  and  on  certain  portions  of 
which  we  operate  at  high  speed.  We  have  our  danger  points  pro- 
tected by  safety  signals.  We  have  not  yet  gotten  to  the  question 
of  block  signals  for  the  purpose  of  spacing  our  cars,  because  we 
have  covered  that  rather  freely  by  flagging,  which  we  are  required 
to  do  at  highway  crossings  and  at  other  points  that  must  be  pro- 
tected. 

I  think,  however,  that  in  the  operation  of  suburban  and  inter- 
urban lines,  where  the  conditions  more  nearly  approach  steam 
railroad  operation,  that  the  gentlemen  operating  those  roads  will 
sooner  or  later  come  to  the  question  of  adopting  some  signal  to 
protect  their  operation,  and  when  that  time  comes  it  will  be  neces- 
sary for  them  to  determine  whether  they  ought  to  operate  a  sys- 
tem known  as  the  absolute  block  system  or  whether  they  will  oper- 
ate a  permissive  block ;  whether  they  will  operate  an  automatic 
system  or  whether  they  will  operate  a  manual  control  system. 
There  are  perhaps  at  present  very  few  of  the  suburban  and  inter- 
urban roads  that  will  care  to  go  to  the  expense  of  an  extensive 
automatic  signal  system.  They  will  probably  find  it  convenient  for 
many  years  to  come  to  depend  upon  the  manual  control  system, 
and  confined  to  such  points  as  are  known  as  danger  points. 

Mr.  Fuller:  I  am  now  building  a  high-speed  road  where  we 
are  proposing  to  have  our  cars  run  55  miles  an  hour.  I  would 
give  a  good  deal  of  money  at  the  present  time  to  be  able  to  get 
a  good  signal  system  for  that  road,  but  I  cannot  find  it.  I  have 
had  my  electrical  engineer  study  the  two  or  three  systems  in  the 
exhibit  hall ;  whether  they  will  do  or  whether  they  will  not  he 
will  not  say.  They  arc  automatic  signals,  I  think,  all  of  them ; 
but  whether  they  would  be  safe  or  not  to  put  on  to  a  high-speed 
road  is  more  than  I  am  able  to  determine.   I  wish  I  was. 

Mr.  W.-\son  :  On  the  suburban  roads  out  of  Cleveland  from 
time  to  time  we  tried  different  signalling  devices ;  all  of  them  from 
time  to  time  failed  to  operate,  and  so  far  we  have  yet  been  unable 
to  find  a  signal  that  will  always  do  the  work  required.  In  conse- 
quence of  that  we  are  depending  entirely  upon  telephone  messages 
from  the  train  despatcher  to  the  turnouts.  On  one  of  the  roads, 
that  from  Toledo  to  Norwalk,  the  cars  are  run  on  the  steam  rail- 
road system  if  the  telephone  is  out  of  circuit ;  otherwise  they  get 
their  orders  through  the  telephone.  The  conductor  writes  them 
on  a  slip,  and  he  in  turn  gives  them  to  the  motorman  ;  they  are 
repeated  by  the  motorman,  and  he  runs  over  the  road  according 
to  the  orders  received  and  written  on  this  slip.  That  slip  is  turned 
into  the  office  and  compared  with  that  given  out  by  the  train  des- 
patcher. 

There  is  no  question  but  that  the  suburban  roads  are  running 
at  a  disadvantage  due  to  the  lack  of  any  apparent  specific  signals, 
as  Mr.  Wheatly  suggested.  The  expense  necessary  to  install  the 
automatic  device  has  not  been  permissible  with  the  amount  of 
work  that  the  suburban  road  yet  has  been  called  upon  to  do.  There 
is  no  question  but  that  if  any  device  could  be  found  that  would  be 
sure  to  work  it  would  be  welcomed  by  the  suburban  road,  but  the 
trouble  is  that  you  are  not  sure  of  it  always  performing  the  work 
desired ;  and  then  if  you  have  not  some  other  method  you  are  at 
a  disadvantage.  You  must  have  orders  that  will  be  carried  out  in 
case  the  motormen  are  unable  to  get  the  train  despatcher,  and 
that  is  bound  to  occur  during  storms,  when  the  falling  of  trees 
interferes  with  the  telephonic  lines.  This  is  more  apt  to  occur  on 
suburban  roads  than  on  steam  roads,  because  the  former  pass 
through  streets  and  villages,  where  obstructions  are  more  likely 
to  break  down  the  circuit.  Steam  railroad  practice,  it  seems  to  me, 
must  be  carried  out  as  nearly  as  possible  by  the  suburban  road. 

Mr.  Fuller  :  I  do  not  think  the  first  cost  of  any  signal  system, 
provided  it  is  efficient,  should  be  considered,  as  it  may  prevent  a 
bad  accident. 

Mr.  C.  E.  Baker:  I  would  like  to  ask  Mr.  Wason  if  the  train 
despatcher  writes  fully  all  orders  given. 

Mr.  Wason  :  The  despatcher  transmits  the  message  by  v%ford 
of  mouth — does  not  write  the  order  himself.  The  motorman  or 
the  conductor  writes  the  order;  on  the  particular  line  to  which  I 
just  referred  the  conductor  writes  the  order.  The  train  despatcher 
does  not  do  any  of  the  writing  on  the  roads  out  of  Cleveland  ;  the 
despatcher  tells  the  conductor — gives  the  conductor  the  order,  and 
he  in  turn  gives  it  to  the  motorman. 

Mr.  Vreeland:  I  would  like  to  ask  if  any  member  of  the  asso- 
ciation present  operates  under  the  system  of  colored  lights  that  is 
very  largely  used  throughout  the  United  States.  The  motorman 
applies  a  lever  as  he  goes  along  and  changes  the  lights  at  each  end 
of  a  single-track  block. 

Mr.  Fuller:  I  have  a  number  of  roads  operated  in  that  man- 
ner with  the  usual  result — very  unsatisfactory.    The  lamps  are 
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sometimes  destroyed  by  lightning  ;  then  the  motorman  comes  to  a 
turnout  and  sees  the  Hghts  are  out ;  he  proceeds,  believing  the 
block  is  clear.  There  is  always  a  chance  of  that  and  a  misinter- 
pretation of  signals. 

Colonel  Heft:  Along  the  lines  of  this  question  I  would  sug- 
gest that  the  executive  committee  ask  the  next  committee  on  stand- 
ards to  make  a  report  at  the  next  annual  convention  on  the  best 
signal  system.  There  are  several  that  have  just  come  into  the 
market,  and  I  know  of  one  that  I  think  will  be  very  satisfactory. 
It  not  only  enables  you  to  stop  the  cars  at  dif¥erent  points  on  the 
lines,  but  also  to  test  your  signals  before  your  cars  are  placed  on 
the  road,  and  records  the  fact  in  the  despatcher's  office.  I  rhall 
be  very  glad  to  give  the  committee  any  information  I  have  on  the 
subject. 

Mr.  Sergeant:  In  organizing  our  elevated  service  in  Boston 
the  question  arose  as  to  how  collisions  were  to  be  prevented.  We 
have  a  system  of  elevated  cars  which  are  run  in  the  subway  as  well 
as  upon  the  elevated  structure,  and  the  grades  in  making  the  tran- 
sition from  one  to  the  other,  as  well  as  those  within  the  suioway, 
are  very  severe.  We  were  proposing  to  run  maximum  speed  of 
trains  of  40  miles  an  hour,  and  I  will  say  we  have  attained  45 
miles  an  hour ;  only,  however,  for  short  distances.  We  felt  it  neces- 
sary, regardless  of  the  expense,  to  introduce  something  to  lieep 
these  trains  apart.  We  questioned  whether  the  ordinary  track 
circuit  system  could  be  used  on  what  I  may  describe  as  a  single 
trolley  road ;  that  is  to  say,  on  a  road  that  used  the  rails  for  the 
return  circuit.  We  made  some  experiments,  and  some  were  made 
by  the  Union  Signal  Company,  and  they  were  so  satisfactory  that 
we  finally  decided  to  introduce  a  block  signal  system  of  the  electric- 
pneumatic  type,  and  divide  our  road  into  as  nearly  as  possible 
minute  blocks.  Of  course,  it  introduced  a  great  many  signals,  but 
that  was  necessary  to  provide  for  the  greatest  possible  frequency 
of  trains. 

When  we  started  out  we  found  that  the  conductivity  of  the  rail 
devoted  to  the  track  circuit  in  the  subway  was  not  sufficient,  and 
our  signals  flickered.  By  introducing  additional  copper  for  returns 
in  the  subway  we  overcame  that  difficulty  entirely.  On  the  elevated 
portion  the  structure  provides  in  part  for  the  return  current,  and 
there  was  not  the  same  trouble  there.  The  general  result  has  been 
that  after  placing  individual  men  for  the  first  week  or  so  at  every 
signal  in  the  subway  to  flag  the  trains,  we  got  the  system  working 
all  right,  and  it  has  been  very  satisfactory. 

I  think  it  has  become  apparent  to  nearly  all  of  us  that  the  con- 
ditions of  operation  on  the  single-track  trolley  roads  have  not 
been  surmounted,  and  the  endeavors,  as  I  understand  it,  of  the  sig- 
nal inventors  to  overcome  these  difficulties  have  been  complicated 
by  the  old  horse-car  system  of  running  what  we  used  to  call  double 
headers,  or  what  are  now  quadruple  headers,  endeavoring  to  get 
greater  travel — two,  three  and  four  cars,  one  behind  the  other. 
Obviously  that  prevents  the  use  of  the  track  circuit  system  in  the 
ordinary  sense.  The  roads  have  not,  so  far  as  I  know,  under- 
taken to  meet  that  difficulty  by  putting  the  cars  into  trains.  I  be- 
lieve they  could  be  operated  with  far  greater  safety  if,  under  these 
conditions,  the  cars  were  coupled  and  put  into  trains,  so  that  there 
was  one  unit  going  over  the  block  instead  of  four  or  five.  I  do 
not  know  but  it  may  have  been  tried  in  a  good  many  places,  but 
it  has  not  come  under  my  notice ;  and  in  that  connection  it  is  quite 
possible  that  those  roads,  by  using  some  form  of  multiple-unit 
control,  'would  save  a  great  deal  of  money  and  waste,  because  in 
that  class  of  traffic  there  is  always  ample  time  for  one  conductor 
to  go  through  a  train  and  get  his  fares ;  perhaps  not  in  the  city, 
but  surely  some  motormen  might  be  saved  by  that  system,  and  I 
believe  that  safety  would  be  promoted  by  it. 

Mr.  Harrington:  In  Philadelphia  they  have  a  system,  a  modi- 
fication, possibly  only  a  petty  modification,  of  what  I  understand  is 
the  system  used  by  the  Reading  Railroad  Company.  This  is  a  block 
system,  with  semaphore  lights,  and  it  seems  to  operate  very  satis- 
factorily. The  roads  are  double-track,  and  are  laid  out  by  the  block 
system  for  ordinary  railway  and  suburban  lines.  The  points  that 
have  been  made  in  regard  to  the  forms  of  signals  I  must  say  I 
agree  with ;  everything  that  we  have  tried  has  been  unsatisfactory 
and  has  been  abandoned.  We  are  using  the  ordinary  switch-backs, 
and  stacks  as  well.  In  the  night  time  we  have  a  red  lantern  on  the 
back  of  the  car  and  a  red  light  in  front.  If  we  could  get  a  signal 
that  would  not  cost  as  much  as  the  Pennsylvania  system,  and  which 
could  be  operated  in  a  satisfactory  way,  we  would  like  to  adopt  it 
on  our  suburban  extension. 

Mr.  Powers,  of  Glens  Falls :  I  came  in  only  after  this  discus- 
sion had  progressed  to  some  degree,  but  it  is  a  matter  that  vitally 
concerns  us  all.  In  the  railroad  I  represent,  the  Hudson  Valley 
Railway,  which  runs  from  Troy  northeasterly  to  Lake  George,  and 
has  about  103  miles  of  track,  about  85  miles  are  on  a  private  right 
of  way  and  are  intended  to  be  operated  at  high  speed.  Of  course, 
the  first  consideration  was  to  have  something  that  was  reliable. 


and  for  that  reason  we  have  in  the  first  place  adopted  a  telephone 
despatch  system,  and  have  employed  men  trained  in  the  steam 
railroad  despatch  service,  and  use  triplicate  orders.  Two  copies 
are  taken  by  the  conductor  and  motorman,  and  the  third  copy  is 
deposited  in  a  receptacle  for  it,  so  that  in  case  of  a  mistake  in  car- 
rying out  the  order  the  third  copy  cannot  be  destroyed.  That  sys- 
tem has  proved  somewhat  cumbersome,  and  we  are  now  preparing 
a  triplicate  order  system  to  be  taken  by  the  conductor.  The  mo- 
torman receives  the  order  over  the  telephone;  it  is  repeated  back 
by  the  conductor  and  OK'd  by  the  despatcher,  and  then  the  three 
slips  are  taken — one  by  the  conductor,  the  second  by  the  motorman 
and  the  third  deposited  in  the  box.  This  seems  to  be  a  good  deal 
quicker,  but  there  is  a  great  deal  of  delay,  the  motormen  being  not 
very  rapid  at  writing. 

The  first  point  seems  to  be  to  provide  some  system  that  would 
insure  safety  on  the  portions  of  the  road  which  are  crooked;  that 
is,  where  the  cars  cannot  see  one  another  for  any  considerable 
distance,  and  we  have  worked  on  that  line  by  taking  up  the  old 
staff  switch  system,  and  are  putting  it  in  force  on  three  or  four 
sections  where  the  danger  is  greatest.  In  order  to  make  the  thing 
perfectly  sure  and  beyond  the  mere  memory  of  the  motorman — for 
a  motorman  may  forget  his  stop  and  go  into  a  block,  as  well  as  for- 
get his  switch  and  the  passing  of  a  car  at  the  proper  switch — we 
have  modified  the  system  somewhat  by  putting  a  spring  derail  at 
each  end  of  the  turnout,  to  be  locked  with  a  duplicating  padlock. 
The  key  is  attached  to  the  staff,  so  that  the  motorman  can  get  his 
car  out  of  the  block,  but  he  cannot  get  into  it  without  having  pos- 
session of  the  staff  and  the  attached  key. 

Of  course,  that  would  not  do  on  the  complete  block  system,  be- 
cause the  delay  would  be  too  great.  It  is  perfectly  safe,  how- 
ever. The  system,  if  the  travel  becomes  heavy  enough  to  require 
double  headed  cars,  is  simply  to  allow  the  conductor  of  the  first 
car  to  unlock  the  block  and  hold  the  lever  over  until  the  cars 
enter  the  block  and  the  second  car  carries  the  staff.  The  cars 
carry  the  regular  signals  of  lights  by  night  and  flags  by  day,  the 
same  as  are  used  on  the  standard  steam  roads.  That  is  as  far  as 
we  have  gone  in  this  matter. 

It  seems  to  me,  after  a  long  study  of  this  matter  occupying  forty 
years,  and  having  had  control  of  some  of  the  interurban  roads  in 
the  country,  that  we  are,  after  all,  working  in  the  wrong  direction, 
and  we  should  have  to  make  the  system  of  blocking  as  complete 
as  possible,  not  a  stationary  block  on  the  railroad,  but  an  indicator 
of  some  sort  on  the  car  itself.  I  have  had  some  conversation 
with  persons  who  have  a  great  deal  of  capacity  in  the  direction 
of  original  research  in  electrical  matters,  and  I  have  asked  them 
whether  it  would  not  be  possible  to  provide  on  each  car  a  signal 
of  some  sort,  for  instance,  an  incandescent  lamp  which  would 
glow  on  the  approach  of  another  car  within,  say,  1000  ft.  That 
sounds  like  a  difficult  problem,  but  I  think  that  is  the  direction 
to  be  looked  for.  I  think  there  should  be  something  used  like  the 
signals  employed  in  elevators  to-day  in  the  city  and  elsewhere 
to  indicate  to  the  operator  of  the  elevator  that  he  is  desired  to 
make  a  stop  at  the  next  floor.  One  of  these  signals  will  indicate 
the  presence  of  a  car  in  advance  and  another  of  a  car  in  the  rear 
within  a  limited  distance.  I  believe  this  is  perfectly  practicable 
to  attain.    Indeed,  we  are  working  at  the  thing  ourselves. 

We  have  tried  several  of  the  block-signal  systems.  We  do  not 
believe  that  any  of  those  which  we  have  investigated  or  tried  will 
be  satisfactory  or  sufficiently  reliable  to  warrant  their  use,  and 
to-day  we  are  standing  in  the  position  of  simply  getting  along  with 
something  that  is  absolutely  safe  as  far  as  it  goes. 

In  times  of  fog  we  do  not  allow  any  car  to  leave  its  switch 
except  on  the  passing  of  the  regular  car  that  was  to  meet  it  at 
that  switch,  and  we  do  not  vary  from  that  rule,  even  if  we  hang 
up  our  line  for  half  a  day.  We  believe  a  delay  of  that  character 
is  much  better  than  taking  chances  in  a  fog.  It  does  not  pay  to 
take  chances  in  operating  cars  at  high  speed  on  a  single  track. 

The  territory  we  cover  consists  of  a  number  of  towns,  and  in 
the  entire  103  miles  outside  of  Troy  and  Cohoes,  which  have 
150,000  people,  we  serve  a  population  of  about  100,000,  and  we  are 
not  able  at  this  time  (and  probably  will  not  be  for  some  years  to 
come)  to  double-track  much  of  the  road.  Of  course,  that  is  the 
final  remedy  for  this  sort  of  thing,  but  we  do  believe  that  we  can 
by  these  precautions  reduce  the  danger  of  accidents  very  greatly; 
but  what  we  do  insist  upon  is  that  whatever  device  we  adopt  shall 
be  as  nearly  perfect  as  possible.  No  single  device  that  we  have 
even  seen  is  anything  more  than  taking  another  chance,  for  a 
single  service  that  does  not  work  occasionally  is  far  worse  than 
none  at  all.  I  hope  the  problem  will  be  worked  out  so  that  we 
may  have  a  satisfactoy  system  of  signalling,  but  I  believe  the 
prooer  way  is  to  advise  the  motorman  of  the  presence  of  a  car 
and  have  him  know  in  which  direction  the  car  is.  If  that  is  done 
I  think  we  will  have  eliminated  a  very  large  proportion  of  the 
dangers  of  collision. 
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President  Holmes:  Gentlemen,  I  proijose  we  close  discussion 
on  that  subject,  as  our  time  is  limited,  and  I  will  now  ask  for  the 
report  of  the  nominating  committee. 

The  report  was  read  as  follows: 

New  York,  Oct.  11,  1901. 
To  the  President  and  Members  of  the  American  Street  Railway 
Association: 

Gentlemen — Your  committee  on  nominations  beg  leave  to  sub- 
mit the  following  report: 

They  recommend  as  nominees  for  officers  of  the  association  the 
following  names: 

For  president,  H.  H.  Vreeland,  of  New  York,  N.  Y. 

For  first  vice-president,  C.  W.  Wason,  of  Cleveland,  Ohio. 

For  second  vice-president,  E.  C.  Foster,  of  Boston,  Mass. 

For  third  vice-president,  H.  M.  Sloan,  of  Chicago,  111. 

For  secretary  and  treasurer,  T.  C.  Penington,  of  Chicago,  111. 
•  For  members  of  the  executive  committee: 

Walton  H.  Holmes,  of  Kansas  City,  Mo. 

John  A.  Rigg,  of  Reading,  Pa. 

D.  B.  Dyer,  of  Augusta,  Ga. 

T.  J.  Nicholl,  of  Rochester,  N.  Y. 

G.  W.  Dickinson,  of  Seattle,  Wash. 

Your  committee  has  received  several  invitations  for  the  enter- 
tainment of  the  next  convention.  It  recommends  the  acceptance 
of  the  invitation  received  from  the  Everett-Moore  syndicate  to 
hold  the  next  convention  at  Detroit,  Mich. 

Respectfully  submitted, 

C.  S.  Serge.'Vnt,  Chairman. 

Albion  E.  Lang. 

F.  L.  Fuller. 

W.  W.  Wheatly. 

W.  P.  Read. 

Colonel  Heft:  I  move  that  the  secretary  be  empowered  to 
cast  one  vote  for  the  nominations  as  read.  (Carried.) 

I  move  that  it  be  resolved  that  we  accept  the  invitation  of  the 
Everett-Moore  syndicate  to  hold  the  convention  at  Detroit  the 
ensuing  year.  (Carried.) 

Secretary  Penington:  The  vote  has  been  cast  for  the  gentle- 
men whose  names  have  been  read. 

Mr.  Sergeant:  If  general  business  is  in  order,  I  move  you,  sir, 
that  the  thanks  of  this  association  be  tendered  to  the  Metropolitan 
Street  Railway  Company,  the  Brooklyn  Rapid  Transit  Company,  the 
Manhattan  Elevated  Railway  Company  and  the  other  corporations 
and  individuals  that  have  done  so  much  in  behalf  of  the  associa- 
tion, and  enabled  it  to  have  such  adequate  provisions  for  this  con- 
vention and  such  a  satisfactory  convention  altogether.  I  believe 
that  a  great  deal  has  been  done  for  us,  and  that  we  all  appreciate  it, 
and  that  a  motion  of  this  sort  is  certainly  in  order.  (Carried.) 

Colonel  Heft:  I  move  that  a  vote  of  thanks  be  tendered  to 
the  gentlemen  that  have  prepared  the  papers  that  have  been  read 
here,  and  those  that  led  the  discussion.  (Carried.) 

Mr.  Lyon  :    I  oiTer  the  following  resolution : 

"Resolved,  That  the  thanks  of  the  association  be  and  are  hereby 
extended  to  the  president,  Walton  H.  Holmes,  for  the  able  and 
impartial  manner  in  which  he  has  presided  over  the  deliberations. 

"Resolved,  That  it  is  the  sense  of  the  association  that  the  present 
highly  satisfactory  condition  of  its  affairs  is  in  great  measure  due 
to  his  zealous  and  untiring  efforts,  which  not  only  reflect  great 
credit  upon  the  association,  but  himself,  as  the  youngest  man  ever 
elected  to  the  office."  (Carried.) 

President  Holmes:  I  thank  you  very  much,  indeed,  for  the 
resolution,  and  I  hope  that  what  little  work  I  have  done  for  you 
will  be  of  benefit  to  us  all  in  the  future;  but  I  have  been  more 
fortunate,  I  suppose,  than  most  presidents.  I  have  had  the  able 
assistance  of  a  good  executive  committee,  and  the  papers  which 
were  prepared  were  ably  prepared  and  ably  discussed.  I  think 
if  we  continue  in  the  same  line  of  policy  as  this,  that  really  our 
meetings  will  grow  more  interesting  each  year. 

I  hardly  think  it  proper  for  me  to  say  much  at  this  time,  as  I 
expect  to  say  something  to-night,  but  I  am  going  to  thank  you 
all  for  your  attention  and  the  promptness  with  which  you  have 
attended  these  meetings,  and  for  giving  such  careful  attention. 
We  would  welcome  you  back  to  Kansas  City;  our  people  have 
asked  that  everyone  of  them  that  met  you  there  last  year  to  be 
remembered,  and  some  day  liope  to  have  the  pleasure  of  seeing 
you  out  West  again. 

There  is  one  more  matter.  Mr.  Cooper  wishes  to  say  some- 
thing about  the  transportation  of  the  mails. 

Mr.  Cooper:  I  have  here  the  report  of  the  committee  appointed 
by  the  Postmaster-General  in  1896  (act  of  Congress,  June  9, 
1896)  making  appropriation  for  the  service  of  the  Postoffice  De- 
partment for  the  year  ending  June  30,  1897,  providing  for  the 
transportation  of  mail,  $150,000.  That  report  was  made  to  Con- 
gress— I  mean  to  say  $1^0,000  was  appropriated  for  the  transporta- 


tion of  the  mails  by  electric  cars,  and  I  will  read  some  excerpts 
from  the  report  of  the  committee  bearing  on  the  division  of  that 
$150,000  for  the  transportation  of  mads  by  electric  cars. 

One  says:  "Our  conclusion  is  that  a  rate  of  16  cents  per  car- 
mile  for  cars  not  exceeding  16  ft.  in  length,  inside  measurement, 
would  cover  operating  expenses,  and  in  most  cases  allow  a  fair 
margin  of  profit.  The  most  notable  exception  would  be  the  West 
End  Street  Railway  Company,  of  Boston,  and  even  in  that  case 
wc  believe  it  would  pay  the  additional  expense  incident  to  the 
service." 

In  another  place  the  report  recommends  that  the  change  of  rates 
for  carrying  the  mails  be  postponed  for  a  year.  The  effect  of 
that  is  that  railways  operating  postal  cars  16  ft.  in  length  will  get 
16  cents  per  car-mile.  In  Cincinnati  we  get  11.62  per  car.  That 
is  hardly  what  the  operating  expenses  amount  to,  and  our  ex- 
ecutive committee  some  time  ago  passed  a  resolution  that  it  would 
discontinue  the  service.  We  had  some  correspondence  with  the 
postoffice  authorities,  and  they  asked  us  to  wait  awhile.  My  ob- 
ject in  bringing  up  the  matter  is  to  suggest  that  we  offer  a  reso- 
lution to  memorialize  or  petition  Congress  to  grant  a  further  ap- 
propriation for  this  service  so  that  it  may  be  adequately  paid.  I 
had  some  little  correspondence  with  Mr.  Penington  on  that.  His 
cars,  I  believe,  are  20  ft.,  so  that  he  is  getting  less  than  we  do,  that 
is  taking  into  consideration  the  length  of  the  cars. 

President  Holmes:  Mr.  Cooper,  do  I  understand  that  you 
offer  a  resolution  requesting  that  a  committee  be  appointed  to 
memoralize  Congress  to  increase  that  appropriation? 

Mr.  Cooper:    Yes;  I  put  it  in  that  shape.  (Carried.) 

President  Holmes:  The  next  president,  Mr.  Vreeland,  will  do 
that,  I  know. 

Mr.  Vreeland:  If  I  may  say  just  one  word,  the  next  president 
does  not  care  to  do  it,  having  been  connected  with  it  twenty  years. 
I  understand  the  government  position  very  thoroughly.  I  have 
absolutely  refused  to  take  the  mail  business  in  New  York  City  on 
a  non-paying  basis.  If  the  government  of  the  United  States 
cannot  pay  a  proper  compensation  for  carrying  the  mails  (we  are 
certainly  taxed  enough  in  other  ways)  I  do  not  propose  to  carry 
them.  The  elevated  railroads  have  done  just  exactly  what  the 
steam  railroads  did  some  years  ago.  The  Second  Assistant  Post- 
master-General came  to  me  when  I  notified  them  that  I  would 
discontinue  the  mail  service  on  Third  Avenue.  He  said:  "You 
accept  our  rate  and  we  will  try  to  get  an  appropriation."  I  said: 
"I  will  accept  your  rate  if  you  will  get  your  appropriation."  The 
railroads  have  taken  the  question  up,  but  have  not  considered  it 
on  a  paying  basis  at  all.  I  feel  satisfied  that  I  can  take  care  of 
my  property  without  the  help  of  the  United  States  mail,  and  I,  for 
one,  would  not  be  in  favor,  as  a  member  of  the  association,  of 
putting  ourselves  on  record  as  sending  a  memorial  to  Congress  to 
ask  them  to  do  something  which  they  should  do  before  we  do  the 
business. 

Colonel  Heft:  I  think,  then,  Mr.  Vreeland  is  the  very  man 
to  take  this  thing  up,  because  he  has  refused  to  do  anything  with 
it  unless  they  do  pay. 

President  Holmes:  I  am  sure  I  do  not  want  to  shirk  any  re- 
sponsibility.   I  fully  agree  with  what  Mr.  Vreeland  says. 

Mr.  McClary,  of  Birmingham:  I  ask  the  gentleman  to  embody 
in  his  resolution  that  Congress  shall  be  memorialized  to  increase 
the  rate  per  mile  on  suburban  roads.  Quite  a  number  of  roads 
are  carrying  the  mails,  and  Congress  allows  3  cents  a  mile,  which 
is  not  adequate  compensation. 

Mr.  Wheatly,  of  New  York:  I  want  to  say  that  the  question 
of  handling  the  mails  is  something  that  concerns  us  over  in 
Brooklyn  quite  as  vitally  as  any  railroad  in  the  country  perhaps. 
We  have  been  handling  United  States  mails  for  some  years  under 
an  arrangement  to  which  we  fell  heir,  an  arrangement,  I  think,  the 
present  management  would  not  have  made  had  it  been  left  to  them. 
We  handle  the  mail  in  i6-ft.  cars.  As  I  understand  the  present 
arrangement,  we  are  paid  12  cents  a  car-mile,  which  we  think  is 
insufficient.  We  have  had  numerous  cases  of  unavoidable  delay 
and  failure  to  make  proper  time  v.ith  the  mail,  and  we  have  been 
subjected  to  fines  by  the  government,  which,  in  many  cases, 
amounted  to  double  the  revenue  that  we  obtained  for  the  particu- 
lar service  in  question.  I  think  this  is  a  question  which  this  asso- 
ciation might  very  well  take  into  consideration,  provided  there 
is  any  considerable  number  of  roads  that  are  interested,  or  likely 
to  become  interested  in  the  future.  It  seems  to  me  that  the  small 
appropriation  of  $150,000  for  the  handling  of  mail  matter  on  the 
street  railways  of  this  entire  country  is  utterlv  inadequate,  es- 
]ieciallv  taking  into  consideration  the  fact  that  the  s-overnment  is 
now  desirous  of  making  agreements  with  the  suburban  and  inter- 
url).'Mi  ropds  \i'1iirh  are  beine  developed  all  over  the  country  to 
r.Tfrv  tlic  mail,  T  think  all  of  tlie  frentlemen  nresent  will  agree 
with  mc  that  12  cents  per  car-mile  is  not  sufficient  compensation. 

Colonel  Heft:    T  move  that  this  matter  he  referred  to  the 
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executive  committee  for  future  action.  (Motion  seconded  and 
carried.) 

Secretary  Penington  announced  that  the  following-named  com- 
panies had  joined  the  association: 

Altoona,  Pa. — Altoona  &  Logan  Valley  Electric  Railway  Com- 
pany. 

Ashtabula,  Ohio. — Pennsylvania  &  Ohio  Railway  Company. 
Atlanta,  Ga. — Atlanta  Traction  Company. 

Belleville,  111. — St.  Louis  &  Illinois  Suburban  Railway  Company. 

Cleveland,  Ohio. — Lake  Shore  Electric  Company. 

Denison,  Tex. — Denison  &  Sherman  Railway  Company. 

Grand  Rapids;  Mich. — Grand  Rapids,  Holland  &  Lake  Michigan 
Rapid  Railway  Company. 

Hancock,  Mich. — Houghton  County  Railway  Company. 

Kenosha,  Wis. — Kenosha  Street  Railway  Company. 

Little  Rock,  Ark.- — Little  Rock  Traction  &  Electric  Company. 

Maynard,  Mass.- — Concord,  Maynard  &  Hudson  Railway  Com- 
pany. 

Oneida.  N.  Y. — Oneida  Railway  Company. 

Plymouth,  Mass. — Plymouth  &  Brockton  Street  Railway  Com- 
pany. 

Providence,  R.  I. — Providence  &  Danielson  Railway  Company. 

Pittsburgh,  Pa. — Pittsburgh,  McKeesport  &  Connellsville  Rail- 
road Company. 

Richmond,  Va. — Richmond  Passenger  &  Power  Company. 

San  Antonio,  Tex. — San  Antonio  Railway  Company. 

Colonel  Heft:  I  move  that  we  tender  a  vote  of  thanks  to  the 
supply  men  for  the  magnificent  manner  in  which  they  have  con- 
ducted their  exhibit  at  this  meeting.  (Motion  was  unanimouslj' 
carried.) 

The  meeting  then  adjourned  to  reconvene  at  Sherry's,  at  7:30 
o'clock  Friday  e^■cning,  when  the  installation  of  officers  was  an- 
nounced to  occur. 
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FRIDAY  MORNING 

President  Ham  called  the  meeting  to  order  at  10:30  a.  m. 

S.  E.  Moore,  comptrollei  of  the  United  Traction  Company,  of 
Pittsburgh,  then  read  his  paper  on  "Consumers'  Accounts  for 
Electric  Lighting  Companies."    It  will  be  published  next  week. 

In  reply  to  Mr.  Mackay,  Mr.  Moore  stated  that  the  meter  read- 
ings were  carried  on  the  original  meter's  loose  leaf  sheet,  and  all 
that  went  on  the  ledger  was  the  net  amount,  which  was  the 
amount  less  the  discount  for  cash.  Mr.  Moore  further  stated  that 
the  ledger  was  closed  each  month,  and  any  balance  due  from  the 
previous  month  was  carried  over,  plus  the  discount.  The  company 
carried  over  what  was  unpaid.  In  the  event  of  payment  after  the 
discount  date  and  before  the  close  of  the  month,  the  only  note 
made  on  the  ledger  was  that  provided  for  in  the  blanks  referred 
to  in  the  report,  and  it  showed  the  balance  carried  over,  the  ex- 
act amount  due,  adding  the  discount.  For  instance,  the  discount 
day  was  ten  days  after  the  bill  was  rendered.  If  the  bill  ran  fifteen 
days,  the  dunning  cards  v/ere  sent  out.  In  the  course  of  three  or 
four  days  more  the  current  was  shut  off,  and  necessarily  the 
amount  carried  over  as  falling  due  from  that  man  would  be  the  net 
amount;  although  afterward,  when  he  paid  and  the  discount  was 
added  to  it,  it  would  be  added  in  the  month  that  it  was  paid,  this 
balance  being  carried  from  month  to  month. 

The  principal  objection  to  the  meter  reader  reporting  to  the 
customer  the  state  of  his  meter  was  that  memories  were  defective, 
and  relying  upon  them  led  to  trouble  in  the  office  with  customers. 
The  only  advantage  in  it  was  that  it  saved  trouble  at  the  office. 

In  reply  to  a  question,  Mr.  Moore  stated  that  if  a  consumer  had 
three  contracts  he  would  be  in  each  of  the  books,  one  for  power, 
one  for  arc  and  one  for  incandescent  lighting,  and  one  for  any- 
thing else  that  they  might  have,  and  the  consumer  got  three  bills. 
Then,  when  they  posted  the  cash  they  posted  the  coupons,  and 
each  of  those  coupons  had  reference  to  its  own  book,  kept  by  the 
different  clerks,  and  there  was  no  conflict  at  all. 

After  some  further  discussion  of  this  paper  H.  H.  Vreeland,  of 
New  York,  was  introduced  and  addressed  the  convention. 

Mr.  Vreeland  said  he  v/as  very  glad  to  see  so  representative  a 
gathering  of  accountants.  A  great  deal  of  time  and  money  had 
been  spent  to  make  the  convention  worthy  of  Greater  New  York. 
Vice-President  Skitt,  of  the  Manhattan  Elevated;  President 
Greatsinger,  of  the  Brooklyn  Heights  system;  President  Heins,  of 
the  Brooklyn  &  Coney  Island  Railroad  Company;  President 
Beetem,  of  the  New  York  &  Queens  County  Road;  President 
Maher,  of  the  Union  system,  and  Vice-President  and  General 
Manager  Young,  of  the  North  Jersey  Street  Railway  Company, 
Mr.  Vreeland  said,  were  all  on  the  general  committee,  and 
had  all  joined  in  the  work  and  had  put  no  limit  upon  him  (the 


speaker)  as  chairman  of  the  general  committee,  in  the  way  of  ex- 
pense to  make  this  a  very  satisfactory  and  representative  meeting. 

The  work  which  the  Accountants'  Association  was  doing  could 
not  be  over-emphasized  as  to  its  importance,  he  said,  and  he 
thanivcd  the  convention  for  the  opportunity  of  addressing  them. 

President  Ham  said  that  he  wished  to  say,  officially,  for  this  as- 
sociation, that  while  it  might  be  much  smaller  in  numbers  than 
the  American  Association,  its  appreciation  of  the  courtesies  ex- 
tended by  the  city  of  New  York  and  its  railway  companies  was 
fully  as  great  as  that  of  the  other  association.  Furthermore,  all  the 
members  appreciated  most  heartily  the  attitude  of  the  American 
Association  toward  them  at  all  times. 

Benjamin  F.  Chadbourne,  Railroad  Commissioner  of  Maine, 
was  then  introduced  to  the  convention.  He  said  it  was  a  great 
pleasure  to  him  to  meet  with  them  on  this  occasion,  and  that  he 
had  a  high  appreciation  of  the  work  they  were  doing,  which  was 
brought  under  his  observation  many  times.  He  was  glad  to  say 
that  the  committee  of  this  association,  chosen  to  attend  the  Na- 
tional Convention  of  Railroad  Commissioners,  were  now,  under 
the  constitution  of  the  latter  organization,  elected  to  membership 
therein,  and  he  believed  they  would  be  the  means  of  doing  a  great 
deal  of  good,  because  it  was  a  great  benefit  to  every  railroad  man 
to  understand  what  systematized  accounting  meant.  It  had  been 
his  painful  duty  to  observe  at  times  a  sort  of  "now  you  see  it  and 
now  you  don't"  system  of  accounting,  and  any  movement  toward 
a  standard  system  was  of  great  benefit  to  railroad  corporations, 
to  all  commissions  having  anything  to  do  with  them  and  to  the 
great  investing  public,  who  were  watching  at  all  times  with  a  crit- 
ical eye  the  management  and  operation  of  all  railroad  lines, 
whether  steam  or  electric.  He  had  come  to  this  convention  to 
meet  the  gentlemen  of  the  Accountants'  Association  from  a  selfish 
moti\  e.  It  was  the  desire  of  every  man  connected  with  railroads 
to  find  out  what  gave  the  best  account,  of  the  workings,  the 
operation  and  the  maintenance  of  street  railways,  and  just  in  pro- 
portion as  they  became  educated  in  these  matters,  they  were  more 
efficient  as  officers.  Pie  thanked  the  convention  for  the  reception 
which  they  had  given  him,  and  should  they  ever  come  to  the  State 
of  Maine,  he  would  do  his  part  toward  their  ent srtainment,  and 
felt  that  he  was  safe  in  saying  that  they  could  find  much  to  en- 
tertain them  in  the  northeastern  corner  of  this  great  country. 

President  Ham  expressed  the  gratification  felt  by  this  associa- 
tion at  the  relations  existing  between  it  and  the  National  Associa- 
tion of  Railroad  Commissioners,  and  said  that  it  was  due  to  Mr. 
Chadbourne  as  much  as  to  anyone  else  that  they  owed  a  portion 
of  the  recognition  which  was  afforded  them. 

Secretary  Brockway  then  read  the  report  of  Mr.  Tripp,  chair- 
man, of  the  committee  on  "A  Standard  System  of  Accounting 
for  Electric  Light  Companies."  This  report  will  be  published 
next  week. 

After  some  discussion  on  the  report  of  Mr.  Tripp  a  vote  of 
thanks  was  tendered  the  National  Electric  Light  Association  for 
its  courtesy  in  permitting  its  presentation. 

Mr.  Duffy,  chairman,  read  the  report  from  the  committee  on 
"Standard  System  of  Street  Railway  Accounting,"  which  will  be 
published  in  the  next  issue. 

The  convention  then  resumed  the  discussion  of  the  report  of  the 
committee  on  Storeroom  Accounting,  which  was  presented  and 
discussed  in  part  at  the  session  of  Wednesday  afternoon. 

The  subdivision  "Purchase — Requisitions  for  Purchase"  was 
considered,  and  a  vote  taken  resulted  in  a  unanimous  expression 
in  favor  of  this  clause  and  also  in  favor  of  clause  2  of  the  report, 
with  the  exception  of  the  recommendation  that  the  company  send 
out  its  own  billheads,  on  which  point  a  vote  taken  showed  a  pref- 
erence for  this  plan  on  the  part  of  only  thirteen  members  as 
against  seven  who  did  not  approve  of  it. 

The  subject  of  lot  nimibers  was  then  further  considered,  and  in 
the  course  of  the  debate  on  this  branch  of  the  report  the  president 
asked  for  an  expression  of  opinion  as  to  the  keeping  of  a  stock 
ledger,  showing  an  account  of  each  individual  item,  and  a  vote 
thereon  resulted,  ayes  11,  noes  7. 

President  Holmes,  of  tlie  American  Association,  was  then  in- 
troduced, and  expressed  his  pleasure  at  being  able  to  appear  be- 
fore the  convention,  and  compared  present  methods  with  those 
prevailing  in  the  seventies,  when  he  (the  speaker)  entered  the 
street  railway  business  as  an  office  boy,  and  when  they  would 
have  sometimes  to  unlock  the  old-fashioned  Slosson  fare  boxes 
to  get  money  enough  to  pay  for  corn,  at  $1.50  per  bushel,  with 
which  to  feed  the  mules  and  horses.  He  believed  the  present 
meeting  was  the  most  successful  in  the  history  of  the  American 
Association,  and  that  the  results  of  the  movement  toward  organ- 
izing the  different  departments  of  railroading  would  be  of  the 
greatest  value.  He  hoped  some  day  to  see  the  associations  again 
in  the  West,  and  to  have  the  pleasure  of  meeting  members  per- 
sonally. 
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Mr.  Duffy  moved  that  the  Street  Railway  Journal  and  the 
Street  Railway  Reviciv  be  elected  to  honorary  membership  in  the 
association  in  recognition  of  the  past  service  that  those  papers 
had  afforded.  The  motion  was  seconded  by  Mr.  Burington,  and 
carried. 

The  president  introduced  S.  C.  Cooper,  of  Cincinnati,  who  ad- 
dressed the  convention  briefly. 
The  association  then  adjourned  until  2:30  p.  m. 

FRIDAY  AFTERNOON 
President  Plam  called  the  meeting  to  order  at  2:45  p.  m.  E. 
M.  White,  cashier  of  Hartford  Street  Railway,  read  a  paper  on 
"Conductors'  Accounts,"  which  will  be  published  in  this  paper 
next  week. 

.  Mr.  White  added  that  since  writing  the  report  the  company  had 
made  experiments  with  the  comptometer,  and  found  that  they 
could  do  in  an  hour,  or  a  trifle  over,  the  work  that  without  it  was 
taking  from  three  to  three  and  a  half  hours  to  perform. 

Mr.  Duffy  recommended  the  use  of  computing  machines  to  all 
who  had  not  already  adopted  them.  His  company  were  using  the 
Burroughs  register  accountant,  or,  as  it  was  called  in  Chicago, 
the  Burroughs  arithmometer.  The  comptometer  did  not  record; 
the  arithmometer  did.  In  other  words,  the  latter  was  an  adding 
typewriter.  They  had  been  using  the  arithmometer  since  April, 
1900,  when  they  got  three  of  them,  and  found  them  a  wonderful 
help. 

Mr.  Hibbe  called  attention  to  the  invention  of  Mr.  Wilson,  of 
Boston,  a  member  of  the  association,  of  a  tabulating  typewriter, 
which  was  well  worth  looking  into,  and  which  Mr.  Duffy  said  he 
regarded  as  another  step  forward. 

The  president  called  for  a  show  of  hands  from  those  who  fa- 
vored the  counting  of  the  returns  of  conductors  by  trips  or  by 
the  day's  work,  as  applied  to  those  only  who  counted  the  con- 
ductors' money  instead  of  receiving  it  through  a  sack.  Four 
members  indicated  a  preference  for  counting  the  money  by  trips, 
while  ten  employed  receivers  to  count  it  at  the  end  of  the  day's 
work. 

Mr.  White  showed  a  picture  of  the  register  to  which  he  had  re- 
ferred, and  explained  the  manner  of  its  working.  He  said  it  was 
known  as  the  Hartford  Street  Railway  Register.  Before  the  con- 
ductor could  reset  it  he  had  to  turn  a  button,  and  that  did  the 
printing.  The  register  was  locked  all  day;  the  conductor  could 
not  get  at  it.  All  he  had  to  do  was  to  turn  the  button,  ^and  print 
what  was  visible. 

After  considerable  further  discussion  of  this  paper,  Mr.  Mackay 
read  a  report  on  "Standard  Unit  of  Comparison,"  which  will  be 
printed,  like  the  other  papers  presented  on  Friday,  in  our  follow- 
ing issue. 

Mr.  Duffy  explained  the  use  of  the  car-hour  system,  as  in  use 
in  Chicago  since  Nov.  i,  1900,  and  said  that  he  found  the  task  of 
getting  the  car  hours  very  easy  and  simple.  They  had  not  in- 
creased their  office  force,  nor  neglected  anything  else  that  needed 
to  be  done,  and  yet  they  had  all  this  additional  information,  given 
by  keeping  the  car  hours.  There  was  no  question  in  his  mind 
that  as  compared  with  the  car-mile,  it  was  a  far  superior  unit,  more 
equitable,  more  practicable  and  fairer. 

On  motion,  the  report  of  the  committee  was  adopted. 

Mr.  Judson,  accountant  of  the  Board  of  Railroad  Commission- 
ers, of  the  State  of  New  York,  then  addressed  the  convention,  and 
spoke  very  emphatically  of  the  help  which  they  had  derived  from 
the  work  of  this  association.  He  said,  that  beginning  next  year, 
they  would  use  the  car-hour  basis. 

The  president  read  the  following  telegram  received  from  ex- 
President  Calderwood,  of  Minneapolis: 

"To  the  boys  I  send  a  greeting.  Wish  you  all  a  profitable  and 
pleasant  meeting." 

The  president  stated  that  it  had  been  the  intention  to  discuss 
further  the  report  of  the  committee  on  storeroom  account,  but 
on  motion  of  Mr.  Ross,  of  Montreal,  further  discussion  of  this 
question  was  postponed  until  the  next  meeting,  and  the  same  com- 
mittee was  continued,  with  power  to  add  to  their  number,  and  with 
instructions  to  submit  with  their  next  report  the  forms  which  they 
proposed. 

Mr.  Poole,  for  the  committee  on  resolutions,  presented  resolu- 
tions thanking  the  various  street  and  elevated  railway  companies  of 
Greater  New  York  for  their  many  courtesies;  the  press  of  New 
York,  and  the  Street  Railway  Journal  and  Street  Raihvay  Re- 
vietv  for  their  co-operation;  Mr.  Fleminway,  for  acting  as  secre- 
tary in  the  absence  of  the  secretary;  and  the  various  officers  and 
committees  for  their  services  to  the  association. 

On  motion,  the  report  was  adopted. 

The  committee  on  nominations  presented  the  following  report: 
For  president,  H.  C.  Mackay,  of  Milwaukee. 
First  vice-president,  C.  I..  S.  Tingjey.  of  Philadelphia. 
Second  vice-president,  W.  B.  Longycar,  of  Brooklyn. 


Third  vice-president,  S.  C.  Cooper,  of  Cincinnati. 

Secretary  and  treasurer,  W.  B.  Brockway,  of  New  Orleans. 

Executive  committee:  W.  F.  Ham,  of  Washington;  F.  R.  Henry, 
of  St.  Louis;  Irwin  Fullerton,  of  Detroit,  and  D.  D.  Bartlett,  of 
Boston. 

On  motion  of  Mr.  Duffy  the  report  was  accepted,  with  the 
thanks  of  the  convention  for  the  very  good  selections  made  by  the 
committee. 

On  motion  of  F.  E.  Smith,  of  Chicago,  the  secretary  was  in- 
structed to  cast  one  ballot  for  the  oflicers  nominated. 

The  secretary  cast  the  ballot  -iccordingly,  and  the  president 
declared  the  gentlemen  named  duly  elected  to  the  respective  of- 
fices. 

President  Ham  thanked  the  members  for  the  successful  manner 
in  which  the  convention  had  been  conducted.  He  said  the  attend- 
ance had  been  very  gratifying,  and  that  they  had  added  one  more 
to  the  successful  list  of  meetings  of  the  association. 

President-elect  Mackay  was  then  conducted  to  the  chair  and 
expressed  his  appreciation  of  the  honor  conferred  by  his  election 
as  president,  and  assured  the  association  of  his  best  efforts  in  its 
behalf. 

Adjourned. 

 ♦♦^  

The  Banquet 


The  twentieth  annual  convention  of  the  American  Street  Rail- 
way Association  was  fittingly  concluded  on  Friday  evening  by  the 
banquet  given  in  the  large  ballroom  at  Sherry's,  Forty-Fourth 
Street  and  Fifth  Avenue.  This  ballrcom,  which  for  beauty  of 
decoration,  is  probably  not  equalled  outside  of  a  few  of  the  State 
ballrooms  in  Europe,  was  completely  filled  by  lorfg  tables,  which 
were  entirely  occupied  by  guests.  In  spite  of  the  fact  that  the 
room  is  large  enough  to  accommodate  the  many  large  dinners 
given  there  every  season  in  New  York,  its  capacity  was  not  suffi- 
cient for  those  who  wished  to  attend  the  banquet  of  the  American 
Street  Railway  Association.  In  consequence  of  this  the  banquet 
committee,  who  foresaw  this  condition  of  affairs,  was  reluctantly 
compelled  to  provide  a  separate  dining-room  for  the  ladies.  This, 
however,  was  on  the  same  floor  as  the  main  dining-room,  and  the 
doors  were  opened  between  the  two  so  that  the  festivities  and 
singing  were  in  common.  In  all,  there  were  468  diners,  of  whom 
about  one  hundred  were  ladies. 

The  two  seats  of  honor  at  the  head  of  the  table  were  occupied 
by  the  retiring  president,  Mr.  Holmes,  and  the  incoming  presi- 
dent, Mr.  Vreeland.  Also  at  the  head  table  were  the  officers  and 
executive  committee  of  the  association,  the,  speakers  of  the  even- 
ing and  the  invited  guests,  who  included  William  C.  Whitney, 
Thomas  F.  Ryan,  John  D.  Crimmins,  Henry  Sanderson  and 
others. 

The  repast  was  served  in  Sherry's  best  style,  and  was  heartily 
enjoyed  by  all.  A  souvenir  menu,  attractively  engraved  and  con- 
taining a  series  of  historical  pictures,  was  presented  to  each  guest, 
and  two  orchestras — one  in  the  main  dining-room  and  one  in  the 
ladies'  room — discoursed  music  during  the  evening. 

After  the  dinner  had  been  served  the  ladies  took  seats  in  the 
large  gallery  surrounding  the  main  dining-room,  and  President 
Holmes  made  his  official  farewell  in  the  following  address: 
ADDRESS  OF  EX-PRESIDENT  HOLMES 

It  is  not  always  wrong  to  be  proud.  At  times  every  man  ought 
to  be  proud.  It  is  my  turn  to  be  proud  to-night.  I  shall  noi  miss 
my  turn.  I  am  proud  to  be  the  president  of  this  organization  at 
the  time  of  its  most  successful  meeting.  Of  all  our  twenty  con- 
ventions this  has  certainly  been  the  most  nearly  perfect  of  all. 
We  have  literally  had  the  "freedom  of  the  city"— this  most  won- 
derful city  of  the  world.  We  have  had  the  unwearied  attention 
of  the  bravest  of  men  and  the  fairest  of  women.  We  have  been 
"personally  conducted"  by  every  conductor  in  the  metropolis, 
from  the  chief  executive  of  the  city  and  President  Vreeland  down 
to  the  smiling  manipulators  of  the  punch.  Our  money  has  been 
refused  and  our  paths  have  been  upholstered  with  roses.  From 
the  highest  to  the  lowest  we  have  received  a  courtesy  which  will 
not  end  with  this  matchless  banquet — a  courtesy  which  will  surely 
yield  friendships  and  sweet  memories  which  will  end  only  with 
the  close  of  life.  Is  it  any  wonder  that  I  am  proud?  Can  any 
man  blame  me  for  being  proud?  Can  anyone  here  refrain  from 
showing  this  pride  with  me?    I  think  not. 

Gentlemen,  I  wish  here  and  now  to  thank  you  for  the  honor 
you  have  conferred  on  me  in  the  past  year — an  honor  which  I 
"shall  soon  lav  down,  but  which  I  shall  never  forget.  I  congratu- 
late you,  as  I  do  myself,  on  having  been  permitted  to  enjoy  the 
fascinating  and  instructive  sessions  of  the  convention.  No  meet- 
ings were  ever  held  in  this  country  more  deserving  of  the  pro- 
found respect  of  the  most  critical. 
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Gentlemen,  we  have  come  to  that  part  of  our  programme  in 
which  I  know  I  ought  to  disappear.  I  am  a  good  man  with  knife 
and  fork  but  a  poor  hand  at  talking.  I  have  asked  our  chief  en- 
tertainer, our  host  of  hosts,  Mr.  Vreeland,  to  take  up  the  pleasant 
and,  for  him,  congenial  task  of  managing  the  silver-tongued 
orators  who  are  to  further  entertain  us  this  evening.  Mr.  Vree- 
land will  please  take  the  chair. 

Gentlemen,  I  thank  you,  and  introduce  one  who  needs  no  in- 
troduction. President  Vreeland,  of  New  York. 

REMARKS  OF  PRESIDENT  VREELAND 

President  Holmes,  Members  and  Guests  of  the  American  Street 
Railway  Association — I  have  received  a  great  many  compliments 
upon  the  manner  in  which  the  aftairs  of  this  association  and  its 
convention  have  been  conducted,  and  I  want  to  say  that  you  are 
just  as  much  indebted  to  President  Greatsinger,  of  the  Brooklyn 
Rapid  Transit  Company;  President  Heins,  of  the  Coney  Island  & 
Brooklyn  Railroad  Company;  General  Manager  Beetem,  of  the 
New  York  &  Queens  County  Railroad  Company;  President 
Maher,  of  the  Union  Railway  Company;  Vice-President  Young, 
of  the  North  Jersey  Railroad  Company;  General  Manager  Skitt, 
of  the  Manhattan  Elevated  Railway  Company;  General  Manager 
Bryan,  of  the  New  York  Rapid  Transit  Company,  and  President 
Sanderson,  of  the  New  York  Electric  Vehicle  &  Transportation 
Company,  who  have  all  joined  with  the  Metropolitan  Street  Rail- 
way Company  in  the  invitation  to  hold  our  meeting  in  this  city, 
and  who  have  united  with  us  in  making  the  convention  a  success. 
The  executive  officers  and  staffs  of  the  companies  mentioned,  who 
have  been  on  the  various  committees,  have  attended  very  assidu- 
ously to  the  duties  assigned  to  them;  and  it  is  but  justice  to  them 
and  myself  to  say  that  you  are  just  as  much  indebted  to  them  as 
myself. 

We  are  honored  to-night,  gentlemen,  with  the  representative 
street  railroad  men  of  the  United  States  and  Canada.  We  are  also 
honored  to-night  with  the  presence  of  men  of  wealth,  power  and 
distinction  of  this  and  other  communities,  who  have  stood  by  us 
and  held  up  our  hands  in  carrying  on  the  great  work  that  has  been 
intrusted  to  our  care.  The  work  in  which  we,  as  managers,  are 
engaged,  has  made  tremendous  strides  during  the  last  decade. 
The  street  railways  of  the  United  States,  with  a  half-century  of 
experience  behind  them,  only  commenced  to  develop  their  re- 
sources a  few  years  ago,  in  the  way  of  consolidations,  modern 
equipments,  higher  speeds,  better  standards  of  roadbed  and  roll- 
ing stock,  and  all  that  goes  to  make  a  first-class  railway.  We, 
without  any  experience  back  of  us,  without  footprints  that  we 
could  see,  without  any  path  blazed  for  us,  had  to  take  up  the  work, 
and,  in  conjunction  with  the  great  electrical  manufacturing  com- 
panies and  supply  houses  of  the  United  States,  carry  forward  and 
bring  to  a  financial  success  the  properties  intrusted  to  our  care. 
The  advance  in  electrical  science  during  the  past  ten  years  has  been 
at  a  very  fast  pace  for  all  of  us.  Things  that  only  four  years  ago 
seemed  to  be  as  perfect  as  could  be  evolved  in  the  art  have  disap- 
peared. Each  year  we  are  called  upon  to  add  to  our  electrical 
equipment  and  plant,  and  discard  that  which  we  thought  a  few 
years  ago  represented  the  highest  point  of  perfection. 

The  work  in  which  we  are  engaged,  gentlemen,  is  a  work  that 
is  probably  as  important  a  factor  in  the  development  of  this  coun- 
try as  any  that  is  being  prosecuted.  The  steam  railroads  have 
developed  the  great  stretches  of  country,  and  we  are  aiming  to 
develop  and  build  up  the  interurban  territory.  We  have  developed 
that  territory  to  such  an  extent  that  we  have  populated  all  of  the 
outlying  sections  adjacent  to  the  cities.  We  have  made  it  possi- 
ble for  the  poor  man  to  own  his  home  outside  of  the  city  environ- 
ments, where  there  is  fresh  air  and  freedom  for  his  wife  and 
children. 

Gentlemen,  I  now  come  to  that  part  of  the  exercises  which  is  the 
most  pleasant,  and  that  is  saying  a  good  word  for  our  friends  in 
Kansas  City,  and  especially  President  Holmes.  (Applause.)  The 
entertainment  that  we  received  in  Kansas  City  last  year  was  un- 
paralleled and  unprecedented  in  the  history  of  this  organization. 
It  is  true  that  we  have  received  a  great  deal  of  courtesy  and  atten- 
tion in  the  various  places  where  we  have  been,  but  I  never  re- 
ceived such  courteous  treatment  and  consideration  from  the  lead- 
ing citizens  of  a  place  as  I  did  in  Kansas  City.  The  pres';,  the 
legal  profession  and  all  the  people  turned  out  to  do  us  honor,  and 
it  is  but  due  to  President  Holmes  for  me  to  say  here  to-night  that 
the  great  success  of  the  convention  last  year,  and  the  success  that 
has  followed  the  American  Street  Railway  Association  during  the 
past  year,  and  during  this  convention,  so  far  as  its  proceedings 
are  concerned,  and  the  value  of  that  to  us,  as  railway  managers,  is 
very  largely  due  to  President  Holmes,  together  with  the  executive 
committee,  which  has  given  us  such  a  solendid  session  (aoolause"). 

There  has  been  evidence  of  satisfaction  on  every  hand.  This 
satisfaction  has  been  possible  only  bv  the  co-operation  of  our 
members  and  their  support  of  the  efforts  of  the  officers,  I  ask 
the  same  co-opsration  and  support  from  the  members  of  the  asso- 


ciation for  the  work  of  the  next  year.  You,  gentlemen,  who 
bring  with  you  your  heads  of  departments,  should  see  to  it  that 
they  attend  the  business  sessions  of  the  convention.  If  they  do 
not  do  this  and  take  a  proper  interest  in  the  proceedings,  let  them 
understand  that  they  will  not  another  year  be  permitted  to  attend 
the  convention  at  the  expense  of  the  company.  If  we  attend  to 
these  matters  as  we  should,  we  will  certainly  have  a  successful 
convention  next  year  in  Detroit.  (.Applause.) 

President  Vreeland,  who  acted  as  toastmaster,  then  introduced 
Jocelyn  Johnstone,  who,  in  the  absence  of  Mr.  Guggenheimer,  to 
whom  had  been  assigned  the  first  speech,  replied  to  the  toast  on 
Greater  New  York.  At  the  conclusion  of  this  address  the  toast- 
master  called  upon  Hon.  C.  S.  Gleed,  of  Topeka,  who  spoke  on 
"Our  Friends,  the  Steam  Railroads."  The  speech  was  an  excel- 
lent one,  and  proved  the  justice  of  the  title  often  given  to  the 
speaker  of  the  "Silver-tongued  Orator  of  the  Sunflower  State." 
Simeon  Ford  then  responded  to  the  toast  of  "The  Kickers."  Mr. 
Ford  has  a  high  reputation  as  a  witty  after-dinner  speaker,  and 
his  response  produced  roars  of  laughter.  Like  all  kickers,  his 
criticisms  were  most  severe,  but  this  made  the  speech  all  the  more 
amusing.  T.  C.  Martin,  editor  of  the  Electrical  World  and  En- 
gineer, then  replied  to  the  toast  of  the  "Technical  Press."  He 
sketched,  briefly,  the  progress  made  in  electric  railroading  during 
the  last  ten  years,  paid  a  well-deserved  tribute  to  some  of  the 
pioneers  in  the  art,  and  closed  with  a  glowing  eulogy  of  the  ben- 
efits which  had  been  conferred  by  street  railways,  and  the  prom- 
inent position  taken  by  America  in  the  development  of  the  in- 
dustry. The  toastmaster  then  called  upon  Gen,  Eugene  Griffin 
to  respond  to  the  toast  of  "West  Point  and  Annapolis."  This 
speaker  referred  to  the  valuable  contributions  to  electric  railway 
invention  made  by  graduates  of  these  two  schools,  a  record  of 
which  they  must  be  proud,  and  which  is  a  source  of  patriotic 
gratitude  to  every  American.  The  Hon.  John  S.  Wise  then  spoke 
on  the  "Mule  in  the  Field  of  Traction."  Mr.  Wise  was  one  of 
the  associates  of  Mr.  Sprague  in  his  early  Richmond  work,  and 
had  charge  of  all  the  early  litigation  between  the  electric  railway 
companies  and  the  telephone  companies  in  regard  to  interference 
with  the  ground  return  of  the  latter  by  the  return  circuit  of  the 
electric  railway  companies.  Other  toasts  were:  "The  Street  Rail- 
way in  Law  and  Politics,"  by  Job  E.  Hedges,  and  "The  Only 
Railroad  Man  I  Ever  Knew,"  by  Martin  W.  Littleton.  The  guests 
did  not  depart  until  after  I  o'clock,  when  the  exercises  were  finally 
concluded-  to  the  tune  of  "Auld  Lang  Syne,"  in  the  singing  of 
which  all  joined. 



Change  of  Ownership  at  Atlanta 

The  recent  transfer  of  the  interests  of  Joel  Hurt  and  his  associ- 
ates in  the  Atlanta  Railway  &  Power  Company,  of  Atlanta,  Ga.. 
to  a  syndicate  composed  of  the  Old  Colony  Trust  Company,  of 
Boston;  New  York  Security  &  Trust  Company,  of  New  York, 
and  the  Mercantile  Trust  &  Deposit  Company,  of  Baltimore, 
finally  brings  to  a  close  the  lasting  and  bitter  controversy  between 
that  company  and  the  Atlanta  Rapid  Transit  Company.  The 
actual  fight  between  the  various  interests  began  about  three  years 
ago,  when  H.  M.  Atkinson  asked  the  City  Council  for  grants  in 
behalf  of  the  Atlanta  Rapid  Transit  Company  along  certain  un- 
occupied streets  and  the  right  to  condemn  certain  stated  lengths  of 
tracks  belonging  to  the  Atlanta  Railway  &  Power  Company. 
These'  grants  were  strenuously  and  bitterly  opposed  by  the  latter 
company,  and  fully  three  months  were  consumed  in  arguments 
before  Councilmanic  committees  having  the  matter  in  charge. 
Finally,  by  a  close  vote,  Mr.  Atkinson  and  his  associates  were 
granted  the  franchises  they  had  asked  for.  This,  however,  proved 
to  be  but  the  preliminary  skirmish  to  the  fight  that  was  at  once 
begun,  and  which  continued  without  cessation  up  to  November, 
1900.  Injunction  suits  were  filed  by  both  parties.  The  city,  State 
and  Federal  courts  were  appealed  to,  and  at  length  the  United 
States  Court  of  Appeals  in  New  Orleans.  While  these  suits  were 
in  progress  a  board  of  arbitrators  named  $12,000  as  the  price  to  be 
paid  by  the  Transit  Company  for  the  right  to  use  the  tracks  of  the 
Atlanta  Railway  &  Power  Company  on  Peachtree  and  other 
streets,  which  had  been  condemned.  The  Rapid  Transit  Com- 
pany objected  to  this  price  and  another  suit  was  begun.  Accord- 
ing to  the  agreement  entered  into  by  both  parties  in  November, 
igoo,  all  litigation  was  to  have  ceased.  The  Atlanta  Railway  & 
Power  Company  agreed  to  withdraw  all  its  injunction  suits  then 
pending  against  the  city  of  Atlanta.  In  turn  the  Atlanta  Rapid 
Transit  Company  agreed  to  pay  the  Atlanta  Railway  &  Power 
Company  $12,000  for  the  use  of  its  tracks.  In  addition  the  com- 
pany agreed  to  cease  opposition  to  the  effort  of  the  Atlanta  Rail- 
way &  Power  Company  and  its  interests  to  secure  an  electric  light 
franchise  from  the  City  Council.  The  termination  of  the  fight 
thus  reached  in  1900,  it  was  fliought  would  preclude  further  dif- 
ferences, but  in  April,  1901,  the  controversy  was  again  renewed. 
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The  New  President 


Mr.  Herbert  11.  Vreeland,  the  newly-elected  president  of  the 
American  Street  Railway  As.sociation  and  the  president  of  the 
Metropolitan  Street  Railway  Company,  of  New  York,  is  one  of 
the  ablest  and  best-known  street  railway  managers  in  the  country, 
and  is  often  referred  to  as  an  example  of  the  success  which  a  man, 
unaided  only  by  his  own  ability,  can  acquire  in  this  country.  He 
was  born  at  Glen,  N.  Y.,  and  was  the  youngest  son  in  a  family 
of  several  children.  The  determination  and  persistence  to  adapt 
himself  in  the  most  trying  circumstances,  which  qualities  won  for 
him  the  position  of  president  of  the  largest  street  railway  com- 


H.  H.  VREELAND 

pany  in  the  world,  were  early  manifested  by  Mr.  Vreeland,  and 
at  the  early  age  of  ten  years  he  was  engaged  in  driving  a  wagon 
in  Jersey  City,  to  which  place  his  family  had  moved  from  Glen. 
When  only  thirteen  years  of  age  he  was  given  a  place  under  his 
brother  as  one  of  a  gang  of  men  and  boys  engaged  at  menial  pay 
to  fill  ice  carts  for  city  delivery.  In  fact,  it  has  been  said  ihat 
Mr.  Vreeland's  desire  to  work  was  hereditary,  his  father  having 
refused  a  life  of  comparative  ease  and  luxury  in  order  to  enter 
the  ministry. 

Mr.  Vreeland,  like  many  other  prominent  street  railway  men, 
received  his  early  training  while  in  the  employ  of  a  steam  road. 
Entering  the  service  of  the  Long  Island  Railroad  in  1875,  he  re- 
mained with  the  company  until  1881.  His  first  position  was  on  one 
of  the  company's  night  construction  trains,  but  later  his  ability 
secured  for  him  a  position  as  inspector  of  ties  and  roadbed.  The 
sum  of  $1  a  day  accompanied  this  title  of  inspector.  An  accident 
on  the  road  resulted  in  Mr.  Vreeland  being  appointed  as  a  switch- 
man. The  switch  station  was  located  near  one  of  the  company's 
division  headquarters,  and  Mr.  Vreeland,  after  having  finished 
his  day's  work,  was  often  to  be  found  assisting  the  clerks  at  the 
division  headquarters.  Despite  his  assiduity,  Mr.  Vreeland  was 
discharged  at  one  time  by  the  company,  as  the  switch  he  operated 
was  a  temporary  one,  put  in  for  construction  purposes  only.  Mr. 
Vreeland  appealed  to  the  ofificers  of  the  company,  and  was  rein- 
stated, being  given  a  position  as  brakeman.  After  serving  a  few 
months  he  was  appointed  a  conductor  on  a  regular  train,  jumping 
a  long  "waiting"  list.  Control  of  the  road  passed  into  other  bonds 
shortly  after,  and  under  the  new  management  he  vv'as  given  a  most 
important  charge  by  the  president  of  the  company.  Again  the 
control  of  the  Long  Island  Railroad  changed,  and  Mr.  Vreeland 
severed  his  connection  with  it  for  good. 

Promotions  now  followed  rapidly.  He  next  became  connected 
with  the  New  York  &  Northern  Railroad,  a  short  steam  railroad 
running  from  iSSth  Street,  New  York,  to  Yonkers,  and  owned 
largely  by  William  C.  Whitney,  Daniel  S.  Lamont  and  others. 
From  the  office  of  general  manager  of  this  road  Mr.  Vreeland 
was  elected  president  and  general  manager  of  the  Houston  Street, 
West  Street  &  Pavonia  Ferry  Railroad,  then  recently  acquired  by 
the  same  interests.  In  1893  he  was  elected  president  of  its  succes- 
sor, the  Metropolitan  Street  Railway  Company.  It  is  quite  unneces- 
sary to  recount  his  railroad  experience  since  this  time  or  to  dwell 
upon  the  many  problems  of  finance,  construction  and  operation 
that  he  has  surmounted,  as  they  are  familiar  history.  It  is  sufificient 
to  say  that  it  is  mainly  owing  to  his  ability  and  experience  that  the 


Metropolitan  Street  Railway  has  been  brought  to  the  state  of 
perfection  in  which  it  is  to-day. 

Mr.  Vreeland  is  a  fine  speaker,  courteous,  and  popular  with  his 
force,  associates  and  all  with  whom  he  is  brought  in  contact.  He 
is  a  member  of  a  number  of  New  York  clubs,  and  has  been  honored 
with  elections  many  times  to  offices  on  the  governing  board  of  the 
American  Street  Railway  Association,  New  York  State  Street 
Railway  Association,  New  York  Railroad  Club  and  other  trans- 
portation organizations. 



C.  W.  Wason 


Charles  W.  Wason,  purchasing  agent  of  the  Cleveland  Electric 
Railway  Company,  and  president  of  the  Cleveland,  Painesville  & 
Eastern  Railroad  Company,  received  a  well-deserved  tribute  in 
his  election  this  year  as  first  vice-president  of  the  American  Street 
Railway  Association.  Mr.  Wason  has  a  high  reputation  in  elec- 
tric railway  affairs,  not  only  as  a  builder  and  operator,  but  also  as 
a  financier. 

Mr.  Wason  comes  naturally  by  his  mechanical  knowledge,  as 
his  father  was  proprietor  for  a  long  time  of  the  Wason  Car  Com- 
pany. After  being  graduated  with  high  honors  at  Cornell  Uni- 
versity in  the  mechanical  engineer's  course,  Mr.  Wason  entered 
the  services  of  the  Cleveland  Electric  Railway  Company,  and  went 
directly  into  the  shops  to  obtain  an  intimate  knowledge  of  the 
practical  mechanical  conditions  surrounding  the  rolling  stock  of 
an  electric  railway  and  its  equipment.  In  1892  he  was  appointed 
electrical  engineer  of  the  Cleveland  Electric  Railway.  In  this 
capacity  he  has  purchased  practically  all  of  the  equipment  used 
in  the  power  stations  of  that  company,  and  his  progressiveness  is 
shown  by  the  fact  that  he  was  the  first  to  use  power-station  units 
of  2400-kw  capacity.  He  was  also  one  of  the  pioneers  in  the 
establishment  of  interurban  railways,  and  is  largely  interested  in 
most  of  the  interurban  railways  centering  in  Cleveland,  as  well  as 
being  one  of  the  largest  stockholders  in  the  Everett-Moore  syndi- 
cate. He  is  a  firm  believer  in  the  financial  possibilities  of  subur- 
ban roads,  and  was  one  of  the  first  to  advocate  the  construction  of 


C   W.  WASON 

these  roads  and  the  operation  on  them  of  high-speed  cars.  As 
president  of  the  Cleveland,  Painesville  &  Eastern  Railway,  one  of 
the  largest  of  the  Cleveland  interurban  lines,  he  has  introduced 
on  that  line  a  morning  and  evening  express,  or  high-speed  service, 
in  which  certain  cars,  making  only  a  few  stops,  cater  to  the  com- 
muter traffic  between  Cleveland  and  the  towns  to  the  east  of  the 
city.  This  has  resulted  in  building  up  a  very  large  traffic  of  this 
kind. 

Mr.  Wason  has  also  taken  an  active  interest  in  the  American 
Street  Railway  Association,  has  been  a  regular  attendant  at  its 
meetings,  and  last  year  was  a  member  of  the  executive  committee 
of  the  association.  Although  naturally  somewhat  diffident  as  re- 
gards his  own  achievements,  he  has  always  shown  a  willingness  to 
discuss  the  technical  papers  presented  at  the  association,  and  his 
remarks  have  been  characterized  by  great  clearness  and  a  thor- 
ough knowledge  of  the  electrical  and  mechanical  features  of  the 
street  railway  operation.  Mr.  Wason's  home  is  in  Cleveland, 
where  he  has  a  handsome  residence  on  Euclid  Avenue,  the  well- 
known  residential  street  of  that  city. 
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The  Automobile  Ride 


Through  the  courtesy  of  the  New  York  Veliiclc  &  Transporta- 
tion Company,  the  ladies  attending  the  convention  were  treated  to 
a  novel  excursion  on  Friday,  Oct.  ii.  President  Henry  Sander- 
son, of  the  automobile  company,  who  was  on  the  entertainment 
committee,  placed  at  the  disposal  of  the  association  a  large  num- 
ber of  his  vehicles,  giving  much  pleasure  to  all  who  could  accept 
his  hospitality. 

When  plans  were  made  it  seemed  likely  that  not  more  than 


THE  ARRIVAL  AT  CLAREMONT 

one  hundred  ladies  would  participate,  but  when  the  start  was  made 
from  Madison  Square  Garden  at  11:30  a.  m.  it  proved  that  such  an 
estimate  and  provision  was  alike  inadequate.    It  had  been  in- 


stopped  at  the  Claremont.  There  the  famous  restaurant  was 
practically  turned  over  to  the  party,  and  an  elaborate  luncheon 
was  furnished  to  the  ladies  and  to  some  forty  or  fifty  gentlemen 
who  had  proceeded  to  the  same  point  by  other  means  of  locomo- 
tion. The  entertainment  committee  was  represented  by  Messrs. 
Sanderson,  Brady,  Cook,  Mcnecly,  Hasbrouck,  Wakeman,  Martin, 
Mullin,  Palmer  and  other  members,  all  of  whom  were  actively 
employed  for  an  hour  or  two  in  attending  to  the  comfort  of  the 
ladies  in  their  charge. 

After  the  luncheon  to  the  ladies,  and  while  the  committee  itself 
snatched  a  hasty  repast,  the  party,  as  a  whole,  visited  Grant's 
tomb  in  the  vicinity,  or  strolled  about  the  plateau  around  the 
restaurant,  looking  down  upon  the  new  Lafayette  Avenue  viaduct, 
the  broad  sweep  of  the  beautiful  Hudson,  the  distant  Jersey  shore 
and  the  misty  approaches  to  the  Tappan  Zee  to  the  north.  About 
3  p.  m.  the  party  returned  to  the  vehicles,  which  had  been  waiting 
on  the  drives  around  the  inn,  and  proceeded  back  to  the  Garden. 
The  trip  was  of  a  most  joyful  nature,  the  day  being  bright  and 
the  weather  balmy,  and  no  contretemps  of  any  kind  occurring  to 
mar  the  enjoyment  of  the  occasion. 

Mr.  Sanderson  and  his  associates  were  not  only  voted  hearty 
thanks,  but  all  who.  participated  are  entitled  to  great  credit  for  the 
smoothness  and  success  with  which  the  thing  was  handled.  If 
the  rush  for  seats  in  the  automobiles  is  any  indication  of  the  feel- 
ings of  street  railway  men  toward  the  new  means  of  locomotion,  it 
might  well  be  inferred  that  they  view  the  coming  of  the  electric 
automobile  with  pleasure,  regarding  it  as  a  valuable  adjunct  to 
tlieir  existing  systems,  in  the  near  future. 

 «-^-<>  ■ 


Distinguished  Visitors  from  Abroad 


As  usual,  there  were  a  number  of  gentlemen  prominent  in  elec- 
trical affairs  abroad  who  were  at  the  convention,  and  to  those  of 
them  who  had  never  before  attended  an  American  Street  Railway 


THE  START  FROM  MADISON  SQUARE  GARDEN 


tended  at  first  to  furnish  accommodation  for  as  many  male  dele- 
gates as  possible,  but  it  became  necessary  to  exclude  these  alto- 
gether, and  when  at  last  the  calvacade  was  started,  consisting  of 
about  120  vehicles,  and,  inclusive  of  stages,  wagonettes,  park 
busses,  hansoms,  victorias  and  runabouts,  no  fewer  than  360  ladies 
had  been  accommodated.  It  is  true  that  quite  a  little  crowding 
was  necessary  to  make  room  for  so  many,  but  whatever  crowding 
was  experienced  was  endured  quite  good-naturedly. 

The  automobiles  made  a  sensation  as  they  passed  through  the 
upper  part  of  the  city.  Proceeding  at  an  easy  pace,  thc_v  went  up 
Fifth  Avenue  to  Central  Park  and  then  up  the  Eastern  Driveway 
to  iioth  Street;  they  then  crossed  over  to  Riverside  Drive  and 


Convention,  the  elaborate  arrangements  made  for  the  entertain- 
ment of  the  delegates  and  the  extent  of  the  exhibits  were  a  revela- 
tion of  American  enterprise  in  this  particular. 

Among  the  gentlemen  present  from  abroad  was  Prof.  Sidney  H. 
Short,  who,  although  an  American,  and  one  who  has  been  most 
prominent  in  electric  railway  development  in  this  country,  is  now 
technical  director  of  the  English  Electric  Manufacturing  Com- 
pany, and  has  been  living  abroad  for  several  years.  Professor 
Short  was  accompanied  by  Mrs.  Short,  and  reached  this  country 
only  a  few  days  before  the  opening  of  the  convention.  One  prin- 
cipal object  of  his  visit  to  this  country  was  to  attend  the  conven- 
tion, but  he  and  Mrs.  Short  intend  to  remain  in  this  country  about 
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six  weeks.  They,  of  course,  met  many  friends  among  the  dele- 
gates and  other  attendants,  and  Mr.  Short  received  many  com- 
pHments  on  the  work,  in  the  manufacture  of  electrical  apparatus, 
which  is  being  carried  out  under  his  direction  in  England. 

Another  visitor  from  Europe  was  I.  K.  Sieber,  engineer  and 
general  manager  of  the  Niirnberg-Furth  Electric  Railway  Com- 
pany, of  Niirnberg,  Germany.  Mr.  Sieber  is  on  a  visit  of 
six  weeks  to  this  country  to  study  American  Railway  condi- 
tions, and  soon  after  the  close  of  the  convention  left  for 
Pittsburgh  and  the  West,  where  he  will  carry  out  the  course  of 
investigation  which  has  called  him  to  this  country.  Prof.  Gustav 
Gillon,  of  the  University  of  Louvain.  Belgium,  was  also  in  attend- 
ance at  the  convention.  Professor  Gillon  has  been  in  this  country 
for  about  three  months  for  the  purpose  of  making  a  report  to  the 
Belgium  government  on  the  progress  in  electric  railway  con- 
struction in  the  United  States,  and  returned  to  Europe  this  week. 

 *^  


A  party  almost  200  strong  responded  to  the  kind  invitation  of 
the  Bethlehem  Steel  Company  to  visit  its  works  at  South 
Bethlehem,  Pa.,  and  left  Jersey  City,  by  a  special  train,  at 
8  o'clock  on  the  morning  of  Saturday,  Oct.  1*2.  The  ex- 
cursion was  in  charge  of  H.  F.  J.  Porter,  of  the  New  York 
ofifice,  who  was  assisted  in  his  duties  of  host  by  H.  E. 
Flewellin  and  from  the  time  of  leaving  New  York  until  the 
return,  about  4:30  p.  m.,  the  guests  enjoyed  themselves  to  the 
utmost.  A  large  number  of  ladies  were  in  the  party,  and  seemed 
to  receive  as  much  entertainment  out  of  the  heavy  operations  of 
steel  manufacturing  as  the  delegates  did  instruction.  Upon  arriv- 
ing at  Bethlehem,  the  special  train  was  backed  up  against  a  train 
of  flat  cars,  upon  each  of  which  three  longitudinal  seats  had  been 
arranged,  and  in  this  most  comfortable  manner  one  of  the  com- 
pany's special  locomotives  drew  the  party  through  the  works,  en- 
abling a  close  inspection  of  a  number  of  the  most  interesting 
operations,  such  as  pouring  and  the  working  of  the  hydraulic 
presses,  which  had  been  carefully  timed  to  accommodate  the  ar- 
rival of  the  visitors.  The  large  hollow-forged  steel  shafts  which 
are  to  be  placed  in  the  Manhattan  power  station  were,  of  course, 
one  of  the  greatest  features  of  interest,  but  the  company  had 
labeled  all  pieces  of  work,  so  that  the  delegates  could  readily  ap- 
preciate the  service  to  which  the  various  heavy  forgings,  etc.,  lying 
around  were  to  be  used.  Much  interest  was  exhibited  by  the 
visitors  in  watching  the  numerous  machines,  where  tools  made  of 
steel,  manufactured  by  the  Taylor-White  process,  were  cutting 
steel  without  water  to  keep  them  cool.  Many  brought  away  H-i"- 
shavings  made  in  this  way,  the  heat  of  the  operation  having  caused 
the  steel  to  take  on  beautiful  iridescent  hues  without  af¥ecting  the 
temper  of  the  tools.  After  the  circumlocution  of  the  works,  the 
party  adjourned  to  one  of  the  company's  dining-rooms,  where  a 
generous  luncheon  was  served.  Among  those  who  participated 
in  the  pleasure  of  the  trip  were  the  following: 

C.  C.  Martin,  New  York  &  Brooklyn  Bridge:  Y.  Vasuya,  Tokyo 
Densha  Railway  Company;  E.  A.  Merrill,  Mcintosh,  Seymour  & 
Company:  W.  T.  Thompson,  Brooklyn  Heights  Company; 
Thomas  Hawken,  Rockland,  Thomaston  &  Camden  Street  Rail- 
way, Rockland,  Maine;  Merle  R.  Grifiith,  St.  Louis  Transit  Com- 
pany, St.  Louis;  H.  M.  Hease,  Buffalo  Street  Railway,  Buffalo, 
N.  Y. ;  T.  C.  Martin,  Electrical  IVorld  and  Engineer,  New  York; 
Charles  H.  Smith,  superintendent,  Lebanon  Valley  Street  Railway 
Company,  Lebanon,  Pa.;  Luther  Stieringer,  New  York,  N.  Y. ; 
J.  M.  Smith,  Toronto  Railway  Co.,  Toronto,  Canada;  Charles  E. 
Warren,  Metropolitan  Street  Railway  Company,  New  York  City; 
Lincoln  Van  Cott,  Brooklyn  Heights  Railroad  Company:  Charles 
L.  Hull,  superintendent,  Chicago  General  Railway  Company, 
Chicago,  111.;  Frank  FI.  Taylor,  vice-president,  Westinghouse 
Electric  &  Manufacturing  Company,  Pittsburgh.  Pa.;  Charles  H. 
Bigelow,  Boston  Elevated  Railway  Company,  Boston,  Mass.;  L. 
H.  McLain,  Massachusetts  Railroad  Inspector,  Newtonville. 
Mass.:  J.  O.  Kirkland,  American  Circular  Loom  Company,  Chel- 
sea, Mass.;  J.  R.  Carrier,  Connecticut  Railway  &  Lighting  Com- 
pany, Bridgeport,  Conn.;  E.  C.  Foster  and  H.  E.  Farrington, 
Boston  &  Northern  Street  Railway  Company,  Boston;  David 
Young,  Charles  H.  Thorne,  J.  G.  Elliott,  E.  D.  Hibbs  and  E.  N. 
Hill,  North  Jersey  Street  Railway  Company;  E.  H.  Mullin,  Gen- 
eral Electric  Company:  William  C.  Andrews,  Street  Railway 
Journal;  William  R.  Hill,  Holyoke  Street  Railway  Company; 
E.  Woodruff  and  W.  H.  Glenn,  Atlanta  Railway  &  Power  Com- 
Iiany;  W.  E.  Richardson,  Allis  Chalmers  Company,  Milwaukee; 
C.  E.  Corby,  Metropolitan  Street  Railway  Comoany;  E.  F.  Sch-r- 
nicrhorn,  Weber  Railway  Joint  Manufacturing  Cimipany. 


The  Trip  to  the  Works  of  the  Bethlehem  Steel  Company 
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THE  EXHIBITS  IN  CONVENTION  HALL 


Last  week  descriptions,  with  a  few  illustrations,  were  given  in 
these  pages  of  a  number  of  the  exhibits  at  the  convention.  There 
was  no  intention  made  to  include  all  of  the  exhibits  or  to  pick  out 
those  of  greatest  importance,  so  that  the  list  given  below  is  in  no 
wise  supplementary  to  that  given  last  week,  but  should  be  con- 
sidered as  simply  the  second  installment  that  it  is.  Many  of  the 
booths  in  Convention  Hall  were  described  in  considerable  detail 
in  the  previous  issue,  and  lack  of  space  prohibits  their  repetition, 
but  since  those  descriptions  were  published  photographs  have 
been  obtained  and  are  reproduced  herewith. 

THE  STREET  RAILWAY  JOURNAL  occupied  one  of  the 
most  prominent  positions  in  the  hall.    It  was  on  the  right  of  the 


some  handsome  souvenirs,  which  were  especially  attractive  to 
smokers,  to  all  their  friends  and  customers  who  called  at  their 
booth  in  the  main  entrance  hall. 

THE  CROCKER-WHEELER  COMPANY,  of  Ampere,  N.  J., 
was  one  of  the  new  exhibitors  at  the  convention,  the  reputation 
v/hich  this  concern  has  achieved  in  the  other  direct-current  lines 
of  electrical  development  being  now  supplemented  by  this  new 
branch  of  its  business.  The  company  already  has  a  large  number 
of  friends  among  street  railway  men,  especially  in  the  engineering 
departments,  and  the  large  illuminated  sign  which  surmounted 
the  space  occupied  by  its  exhibit  attracted  to  the  booth  at  all 
times  a  great  number  of  old  friends  who  were  glad  to  see  this 
new  venture  in  railway  power  station  develop- 
ment. Two  large  generators  were  shown, 
consisting  of  one  200-kw  and  one  40okw.  The 
smaller  machine  was  shown  complete,  but  the 
latter  was  exhibited  without  its  armature. 
The  company,  through  its  numerous  repre- 
sentatives who  were  present,  made  a  thorough 
canvass  among  the  delegates  and  utilized  the 
opportunities  for  making  new  friends  most 
successfully,  obtaining  many  new  fields  where- 
in to  place  their  dynamos  and  boosters.  The 
company  already  has  a  large  number  of  its 
machines  distributed  throughout  the  country, 
and  representatives  of  the  roads  using  the  ap- 
paratus helped  its  business  considerably  by 
their  praise  of  its  operation.  The  Waltham 
Street  Railway  Company,  of  Waltham,  Mass., 
had    installed    a    400-kw    machine    and  a 


main  entrance,  and  its  friends  among  the  dele- 
gates and  supply  men  in  attendance  received 
the  hearty  welcome  which  it  always  extends 
upon  such  occasions.  The  numerous  mem- 
bers of  the  Stkeet  Railway  Journal  staf? 
who  were  present  were  aided  by  representa- 
tives from  both  the  editorial  and  business  de- 
partments of  the  papers  with  which  it  is  affili- 
ated, including  the  Electrical  World  and  Engi- 
neer, the  American  Electrician  and  the  Engineer- 
ing and  Mining  Journal. 

THE  ELECTRIC  STORAGE  BATTERY 
COMPANY,  of  Philadelphia,  had  an  exhibit  in 
the  main  hall.     The  interests  of  the  "Chloride 
Accumulator"    were    ably    looked    after  by 
Messrs.   Blizard  and  Reynolds,   of  Philadel- 
phia, and  Taylor  and  Kundsen,  of  New  York. 
The  company  showed  a  railway  battery  switch- 
board panel  with  differentially-wound  motor- 
driven  booster,  and  samples  of  typical  railway 
cells.    Among  the  new  features  in  construction 
that  are  a  step  in  advance  are  glass  sand  trays  and  alloy  tanks. 
A  map  of  the  city,  showing  the  locations  of  "Chloride  Accumu- 
lator" installations  by  means  of  colored  "bull's  eyes,"  graphically 
ilkistrated  by  a  liberal  sprinkling  of  color,  the  confidence  placed  in 
storage  batteries,  by  not  only  owners  of  isolated  plants,  but  by 
the  engineers  of  the  railway  and  lighting  companies.    Col.  G.  H. 
Day.  president  of  the  company,  also  participated  in  the  convention. 

THE  AMERICAN  CIRCULAR  LOOM  COMPANY,  of  Chel- 
sea, Mass..  was  well  represented  by  H.  B.  Kirkland,  general  sales 
manager;  J.  L.  Kirkland,  New  York  office;  Thomas  G.  Grier, 
Western  manager,  and  R.  B.  Corey,  New  York  agent.  American 
circular  loom  is  used  extensively  by  the  leading  street  railways  all 
over  the  world,  as  street  railway  managers  are  beginning  to  realize 
that  American  circular  loom  can  be  applied  to  a  great  many  pur- 
poses in  street  railway  operation.    The  representatives  distributed 


TWO  VIEWS  OF  CONVENTION  HALL 

200-kw  machine  practically  a  duplicate  of  the  exhibit  at  the 
Garden.  Among  the  other  roads  using  "C-W"  apparatus 
may  be  mentioned  John  Blair  MacAfee's  Ohio  River  Elec- 
tric Railway  &  Power  Company,  of  Pomeroy,  Ohio,  which 
has  two  200-kw  generators;  the  Cumberland  Valley  Traction 
Company,  which  has  one  200-kw  machine ;  the  Mt.  Mansfield 
Railway,  of  Stowe,  Vt.,  which  has  two  iso-kw  machines;  the  De- 
troit, Rochester  &  Lake  Orion  Company,  of  Rochester,  Mich., 
which  has  two  200-kw  and  one  400-kw  machines,  together  with 
two  booster  sets,  and  the  Union  Traction  Company,  of  Anderson, 
Ind.,  which  has  nine  booster  sets.  The  Crocker- Wheeler  Company 
was  ably  represented  by  a  large  number  of  its  officers  and  managers 
of  out  of  town  offices,  among  whom  were  noted  S.  S.  Wheeler, 
president;  F.  B.  Crocker,  vice-president;  A.  L.  Doremus,  secre- 
tary; P.  A.  Bates,  assistant  secretary;  W.  L.  Brownell,  treasurer; 
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G.  W.  Bovver,  assistant  treasurer;  G.  S.  Dunn,  chief  engineer;  F. 
V.  Henshaw,  assistant  engineer ;  H.  L.  Patterson,  purchasing 
agent;  A.  Hartmann,  superintendent;  S.  Russell,  Jr.,  manager  of 
the  Philadelphia  office;  J.  H.  Craig,  manager  of  the  Boston  office; 
L.  P.  Hall,  manager  of  the  Washington  office ;  Julian  Roe,  manager 
of  the  Chicago  office,  and  W.  H.  Wissing,  manager  of  the  St.  Louis 
office.  The  exhibit  was  in  charge  of 
f.  B.  De  Gress,  manager  of  the  New 
York  office,  assisted  by  L.  P.  Ham- 
mond and  H.  C.  jNIortimer,  Jr.  Its  in- 
stallation had  been  superintended  by  L. 
S.  Horner,  of  the  Ampere  works. 

THE  MAYER  &  ENGLUND 
COMPANY,  Philadelphia,  had  a  veiy 
extensive  exhibit  in  the  northeast  gal- 
lery, which  was  always  crowded.  C.  J. 
Mayer,  A.  H.  Englund,  H.  G.  Lewis, 

B.  Hayllar,  Jr.,  W.  A.  Armstrong,  Jr., 
E.  B.  Ross  and  H.  J.  Mayer,  of  Phiki- 
delphia;  W.  A.  Cockley,  of  New  York, 
and  G.  W.  Provost  and  J.  A.  Merrill, 
of  Pittsburgh,  formed  the  army  of  rep- 
resentatives this  company  had  on  hand. 
There  was  a  special  display  of  protected 
rail-bonds,  with  hydraulic  tools  for  ap- 
plying them.  In  the  way  of  overhead 
material,  there  was  a  line  of  trolley- 
wire  ears  of  the  company's  own  design. 
The  overhead  material  which  this  com- 
pany exhibited  showed  that  they  have 
been  making  a  specialty  of  extra-heavy 
patterns  of  overhead  insulators  for 
high-speed  interurban  work.  The  Key- 
stone cable  hanger,  for  supporting  lead- 
covered  cables  in  conduit  manholes, 
was  a  new  device  which  caused  much 
favorable  comment.  Telephone  ap- 
paratus specially  adapted  to  the  needs 
of  street  railway  service  was  another 
interesting   feature   of   this  extensive 

exhibit.  The  concerns  which  the  Mayer  &  Englund  Com- 
pany represents  are  the  Speer  Carbon  Company,  of  which  J. 
S.  Speer  was  the  representative  at  the  convention;  The  Garton- 
Daniels  Company,  represented  by  J.  V.  E.  Titus;  the  Ster- 
ling Varnish   Company,  represented  by   H.   L.   Bragg  and  S. 

C.  Schenck;  the  Simplex  Electrical  Company,  the  Universal 
Safety  Tread  Company,  W.  C.  T.  Macallen    Company,  William 


door,  frames,  roof  and  a  pair  of  posts  on  each  side,  precisely  as 
though  a  section  had  been  sawn  from  a  car.  This  method  of  con- 
structing a  model  has  the  advantage  of  showing  the  frame  and 
the  operation  of  the  sash,  curtains  and  panels.  The  first  of  these 
models  was  that  of  the  new  convertible  car,  the  invention  of  John  A. 
Brill.    This  car  is  arranged  so  that  the  sash  and  the  panels  below 
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can  be  raised  and  placed  in  pockets  in  the  roof,  completely  out  of 
sight  and  out  of  the  way.  In  doing  this  the  interior  form  of  the 
car  is  but  slightly  changed  from  the  ordinary.  The  second  model 
was  quite  as  remarkable  a  departure  from  ordinary  open  cars,  as 
the  other  is  from  the  standard  type.  It  is  an  open  car  capable  of 
operation  upon  trucks  having  equalized  wheels,  but  is  not  wider 
than  the  standard  car,  nor  is  it  necessary  to  carrv  it  anv  higTier. 


TWO  VIEWS  OF  THE  EXHIBIT  OF  THE  J.  G.  BRILL  COMPANY 


I  lall  Company,  Strieby  &  Foote  Company,  the  Trolley  Vestibule 
.Shade  Company,  the  Sun  Electric  Manufacturing  Company,  and 
the  Protected  Rail-Bond  Company.  The  Conant  rail-bond  test- 
ing instrument  for  testing  the  conductivity  of  bonds  in  place  on 
the  track,  for  which  Mayer  &  Englund  Company  is  sole  agent, 
proved  very  interesting  to  track-work  men. 

THE  J.  G.  BRILL  COMPANY,  Philadelphia,  occupied  an  ex- 
tensive space  at  the  eastern  end  of  the  Garden.  In  it  the  com- 
pany had  a  line  of  its  most  important  trucks  and  a  series  of  sec- 
tions of  cars,  which  were  very  much  more  instructive  than  the 
ordinary  full-size  cars.    These  models  or  sections  consisted  of 


This  is  also  accomplished  by  John  A.  Brill's  ingenious  inventions. 
The  new  type  has  been  given  the  name  of  "Narragansett,"  as  the 
first  cars  of  the  kind  were  sent  to  Narragansett  Pier.  It  seems 
likely  to  be  popular,  as  it  meets  the  several  wants  of  railway 
men  which  have  not  been  hitherto  supplied  by  any  kind  of  car  now 
in  service.  The  semi-convertible  car  is  a  modification  of  the  Brill 
convertible.  The  third  model,  which  is  of  this  type,  is  also  of 
great  interest  to  railway  men,  as  it  represents  a  successful  solu- 
tion to  a  problem  which  has  long  puzzled  car  builders.  Those 
who  were  specially  interested  in  the  semi-convertible  car  found 
one  complete  in  the  Standard  Traction  Brake  Company's  section 
of  the  Westinghouse  exhibit.    This  car  was  mounted  on  No.  27-F 
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trucks,  and  was  for  use  on  the  Utica  Belt  Line.  It  had  all  the  latest 
appliances,  and  in  every  way  was  finished  with  unusual  richness. 
A  number  of  the  standard  Brill  trucks  were  shown  adjoining  the 
car  sections.  These  included  a  No.  27-G,  with  solid  forged  frame 
and  swinging  links,  arranged  for  one  or  two  outside-hung  motors ; 
an  unusually  interesting  No.  27-E  of  the  heaviest  type,  as  used 


THE   LEHIGH   CAR,   WHEEL  &  AXLE  WORKS,  of 

Catasauqua,  Pa.,  was  represented  by  B.  F.  Swartz,  who  was  wel- 
comed by  his  many  friends.  Mr.  Swartz'  face  is  a  very  familiar 
one  at  street  railway  conventions,  he  having  for  a  number  of  years 
represented  McKee,  Fuller  &  Co.,  who  were  succeeded  by  the 
Lehigh  Car,  Wheel  &  Axle  Works. 


EXHIBITS  OF  PHONO-ELECTRIC  WIRE,  DE  WITT  SAND  BOXES  AND  BARRETT  LIFTING  JACKS 


on  the  Brooklyn  elevated  roads  and  the  New  York,  New  Haven 
&  Hartford  third-rail  road;  one  of  the  well-known  No.  21-E 
trucks,  with  half-elliptic  springs  at  the  end  of  the  frame,  which 
have  become  such  favorites  on  long  single-truck  cars ;  and  a 
"Eureka"  maximum-traction  truck,  such  as  is  in  general  use  in 
Manhattan  and  Brooklyn.  One  of  the  features  of  the  exhibit 
which  might  have  escaped  attention  if  notice  had  not  been  called 


THE  CRESCENT  BRAKE-SHOE  COMPANY,  of  Philadel- 
phia, Pa.,  exhibited  models  of  its  apparatus,  and  was  represented 
by  J.  M.  Greene,  treasurer. 

THE  SPEER  CARBON  COMPANY,  of  St.  Marys,  Pa.,  was 
represented  by  John  S.  Speer,  general  manager,  and  Andrew 
Kaul,  Jr.,  treasiirer.    Mrs.  Speer  and  Mrs.  Kaul  were  also  at  the 


EXHIBITS  OF  NATIONAL  CARBON  COMPANY,  BRADY  BRASS  COMPANY  AND  MONARCH  FIRE  APPLIANCE  COMPANY 


to  it  by  the  gentlemen  in  attendance  were  the  specimens  of  truck 
frames  exhibited  just  as  they  came  from  the  hammer.  They  had 
been  left  untouched,  and  those  expert  in  forging  were  not  a  little 
surprised  at  the  smoothness  and  accuracy  of  these  large  and  in- 
tricate pieces  of  work.  In  two  or  three  instances  they  were  mis- 
taken for  castings  on  account  of  the  complication  of  the  form  and 
the  smoothness  of  the  finish.  A  large  number  of  Brill  men  were  at 
the  convention,  among  whom  were  John  A.  Brill,  vice-president ; 
James  Rawle,  secretary  and  treasurer;  S.  M.  Curwen,  general  man- 
ager; W.  H.  Heulings,  Jr.,  W.  E.  Partridge  and  E.  P.  Rawle. 


convention  with  their  husbands,  and  made  many  friends  for  the 
company. 

THE  AMERICAN  ELECTRIC  SWITCH  COMPANY  had 
an  exhibit  with  the  Morris  Electric  Company,  and  was  represented 
by  W.  S.  Berry,  general  manager. 

THE  NILES  CAR  &  MANUFACTURING  COMPANY,  of 
Niles,  Ohio,  was  represented  by  W.  C.  Allison,  general  manager, 
and  George  E.  Pratt,  assistant  general  manager  and  contracting 
agent.    Mr.  Pratt  was  circulating  among  his  many  railway  friends 


October  19,  1901.] 


STREET  RAILWAY  JOURNAL. 


613 


securing  contracts  for  cars  to  be  built  at  the  new  works, 
will  be  in  operation  in  the  very  near  future. 


irhich 


THE  STANDARD  PAINT  COMPANY,  New  York,  con- 
sidered it  sufficient  simply  to  show  the  "P.  &  B."  trade-mark, 
knowing  that  the  company  was  well  enough  known  without  making 


THE  AMERICAN  BRAKE-SHOE  COMPANY,  Chicago, 
showed  various  types  of  the  famous  "Diamond  S"  brake-shoes, 
which  arc  in  extensive  use  on  railroads  around  the  country.  The 
Diamond  S  shoe  consists  of  a  body  of  soft  cast  iron  surrounding 
and  penetrating  a  bundle  of  expanded  sheet  steel,  the  idea  being 
to  combine  the  frictional  properties  of  soft  cast  iron  with  the  tough- 


a  warehouse  display  of  its  goods.  G.  A.  Mayer,  of  Hamburg, 
Germany,  said  that  his  latest  sale  before  leaving  Germany  for  the 
convention  was  for  Ruberoid  roofing  paint  for  the  new  wing  of 
the  Austrian  Emperor's  castle  (Hofburg)  in  Vienna.  '  The  Euro- 
pean factory  is  now  in  full  swing,  supplying  all  the  European 
trade.  Even  now  extensive  additions  to  this  factory  arc  planned. 
Both  the  German  and  the  United  States  governments  made  ex- 
tensive purchases  of  Ruberoid  at  the  time  of  the  Chinese  war. 
Ralph  L.  Shainwald,  president ;  J.  N.  Richards,  general  superin- 
tendent, F.'  F.  Van  de  Water,  Charles  Earnshaw,  Boston  repre- 
sentative, and  G.  A.  Mayer,  of  Hamburg,  formed  the  company's 
representation  at  the  convention.  The  pleasant  news  was  received 
from  Buffalo  during  the  convention  that  four  medals  and  diplomas 
had  been  awarded  the  company  at  the  Pan-American,  with  all  its 
exhibits  there  not  yet  heard  from.  The  space  was  very  popular 
with  souvenir  hunters  on  account  of  a  handsome  leather  pocket- 
book  for  bills  and.  an  ivory-handled  paper  cutter  or  envelope 
handle  which  were  being  distributed. 

THE  ATLAS  RAILWAY  SUPPLY  COMPANY,  Chicago, 
represented  by  J.  G.  McMichael,  president,  and  R.  B.  Kent,  ex- 
hibited the  "Atlas"  rail-joints,  braces  and  tie-plates.  This  com- 
pany also  makes  the  "Atlas"  priming  and  surfacing  paints  for 
street  railway  cars.  Some  striking  examples  of  the  finish  this 
paint  can  put  on  to  old  and  spongy  car  panels  were  shown.  A 
car  panel  which  had  apparently  outlived  its  useful  life  was  finished 
with  "Atlas"  paint  on  a  portion  of  its  service,  and  the  part  so 
painted  looked  fully  equal  to  new. 

THE  CRANE  COMPANY,  Chicago  and  New  York,  was  rep- 
resented at  the  Madison  Square  Garden  by  P.  A.  Kimburg.  It 
is  being  congratulated  upon  the  largest  contract  for  valves  and 
fittings  ever  let  in  New  York,  which  is  that  for  the  new  glucose 
works  being  built  at  Edgewater,  N.  J.  This  company  is  also  fur- 
nishing valves  and  fittings  for  the  new  ioo,ooo-hp  plant  of  the 
New  York  Edison  Company  at  Thirty-Sixth  Street,  and  valves 
of  this  kind  were  on  exhibition  at  the  company's  booth. 


ness  of  the  mild  steel.  The  brake-shoe  was  tested  by  the  Master 
Car  Builders'  committee,  and  fully  met  the  specifications  for  co- 
efiicient  friction,  while  at  the  same  time  being  one  of  the  durable 
class.  The  exhibit  of  the  American  Brake-Shoe  Company  was  in 
charge  of  F.  W.  Sargent,  managing  engineer,  assisted  by  the  fol- 


EXHIBITS  OF  THE  STERLING  VARNISH  CO.  AND  AMERICAN 
CAR  SEAT  CO. 

lowing  representatives ;  Otis  H.  Cutler,  Arthur  Gemunder  and 
W.  W.  Gardner. 

THE  PAIGE  IRON  WORKS,  Chicago,  had  their  exhibit  de- 
layed, but  was  able  to  present  some  photographs  of  their  special 
track  work,  and  was  represented  by  F.  A.  Ingalls,  vice-president, 
and  E.  S.  Nethercut,  engineer.  These  gentlemen  also  represented 
the  Buda  Foundry  &  Machine  Company,  of  Chicago,  which  is 
closely  allied  to  the  Paige  Iron  Works. 
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PETER  SMITH,  president  of  the  Peter  Smith  Heater  Com-  gentlemen  showed  their  usual  activity  in  discussing  wires  and 
pany,  of  Detroit,  Mich.,  was  at  the  convention,  looking  after  the  cables  with  the  delegates  and  others.  Samples  of  wires  and  cables 
interests  of  his  heater  company.  of  the  company's  manufacture  were  exliibited  at  the  New  York 


M 

i 

H.W.JQHN5  M  FGXO. 

NEW  YORK.  'SSi. 

3  . 

THE  W.  H.  COE  MANUFACTURING  COMPANY,  of  Provi- 
dence, manufacturer  of  gilding  wheels  for  car  painters'  use,  was 
represented  by  C.  H.  Bowers. 

THE  STANDARD  UNDERGROUND  CABLE  COMPANY 
was  represented  by  General  Manager  C.  J.  Marsh,  Eastern  and 
Northeastern  division  ;  Manager  T.  E.  Hughes,  Southeastern  sales 
department,  Manager  A.  B.  Saurman,  Northeastern  sales  depart- 
ment, and  Manager  G.  L.  Wiley,  Eastern  sales  department.  These 


office,  56  Liberty  Street,  and  included  all  its  many  forms  of  under- 
ground, aerial  and  submarine  cables  and  insulated  wires. 

THE  WHEEL  TRUING  BRAKE-SHOE  COMPANY,  of 
Detroit,  Mich.,  made  its  first  exhibit  at  the  Boston  convention 
three  years  ago,  at  which  time  the  representative  of  the  company 
was  kept  busy  telling  street  railway  officers  what  the  wheel  truing 
brake-shoe  would  do.  At  the  New  York  convention  J.  M. 
Griffin,  president  and  general  manager,  says  that  he  was  kept  busy 
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listening  to  reports  of  the  satisfactory  performance  of  this  brake- 
shoe  from  numerous  street  railway  managers.  The  shoe  is  now 
an  article  of  regular  consumption  on  some  of  the  largest  roads, 
including  the  Boston  Elevated  system,  and  the  Milwaukee  system. 
The  company  is  also  beginning  to  supply  steam  railroads  with 
shoes  for  truing  locomotive  drivers.    The  shoe  is  in  regular  use 


E.XHIBIT  OF  ROBINS  CONVEYING  BELT  CO. 

on  200  railroads  in  the  United  States,  and  an  increasing  foreign 
business  is  being  handled.  What  may  have  been  considered  de- 
fects in  the  earlier  forms  have  been  remedied,  so  that  it  acts  to 
true  up  wheels  under  all  conditions,  whether  the  track  is  wet  or 
dry. 

VAN  DORN  &  BUTTON  COMPANY,  of  Cleveland,  Ohio, 
made  an  exhibit  of  gears  and  pinions,  and  also  showed  its  arma- 
ture lift  for  use  in  power-house  pits.  This  lift  operates  with  a 
ball-bearing  screw.  W.  H.  Elliott  and  W.  A.  Button  rccei\cd 
\isitGrs  at  this  company's  space. 


in  steam  railroad  materials,  rails,  locomotives  and  scrap,  purchas- 
ing largely  from  the  Pennsylvania,  Lehigh  Valley,  Philadelphia, 
Reading,  Erie  and  other  roads.  For  a  long  time  they  were  sales 
agents  for  the  Coplay  pig  iron,  E.  P.  Wilbur,  president.  The  lines 
now  include  trolley  equipments,  cars,  motors  and  generators.  They 
exhibited  sample  second-hand  motors,  as  follows:  G.  E.  800,  1200, 
and  Westinghouse  3,  12-A  and  38-B.  Their  exhibit  was  one  of  the 
lu-;i\  ie^l  in  the  Anne.x,  and  created  a  lar.ge  amount  of  comment. 


EXHIBIT  OF  PENNSYLVANIA  STEEL  CO. 

THE  PARTRIBGE  CARBON  WORKS,  of  Sandusky,  Ohio, 
had  its  usual  desk  full  of  carbon  brushes,  presided  over  by  James 
T.  Partridge,  assisted  by  A.  C.  Henry. 

THE  SIMPLEX  ELECTRICAL  COMPANY,  of  Cambrid-e- 


LXHIlill   OF  COMfHD  BRAKE  SHOES 


the;  crane  co's  exhibit 


BALLETT  &  COMPANY,  of  Philadelphia,  were  represented 
by  Frank  Ballelt,  senior  member  of  the  firm,  and  also  by  Charles 
F.  Johnson,  whose  face  is  familiar  to  managers  and  purchasing 
agents  in  many  parts  of  the  United  States.  The  house  of  Bal- 
lett  is  a  prominent  one  in  the  commercial  world,  and  the  name 
for  nearly  a  century  has  been  identified  with  the  business  interests 
of  New  York  and  Philadelphia.    They  have  for  many  years  dealt 


port,  Mass.,  which  makes  the  "American"  car  heaters,  had  a  very 
attractive  line  of  heaters,  both  for  cars  and  general  purposes,  in 
the  space  of  the  Mayer  &  Englund  Company.  Roger  Williams, 
who  is  exclusive  New  York  agent  for  the  American  heaters,  had 
charge  of  the  display. 

THE  BRTBGEPORT  BRASS  COMPANY,  of  Bridgeport, 
Conn.,  had  a  very  handsome  exhibit  of  its  well-known  "Phono- 
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Electric"  trolley  wire.  This  wire  combines  high-tensile  strength, 
high-elastic  limit  and  great  toughness,  with  remarkable  wearing 
qualities.  The  "Phono-Electric"  wire  is  being  used  extensively  by 
the  trolley  roads  in  this  country  and  Europe.    This  wire  is  homo- 


F.  H.  NEWCOMB,  the  well-known  manufacturer  of  uniform 
caps,  with  office  and  factory  in  the  borough  of  Brooklyn,  exhibited 
a  \u\\  line  of  caps  for  conductors,  motormen,  station  agents,  etc. 
Among  those  exhibited  were  the  types  in  use  by  the  New  York 


THE  PECKHAM,  LOR.AIN  AND  SPRAGUE  E.XHIBITS 


geneous  throughout,  and  does  not  depend  upon  a  hardened  skin 
lor  its  strength,  as  does  hard-drawn  copper  wire.  "Phono-Elec- 
tric" wire  gives  a  security  and  permanence  to  the  trolley  line  that 
is  a  source  of  much  comfort  to  the  linemen.  A  neat  "Red  Book- 
let," giving  data  on  wire,  was  distributed  by  this  company.  H.  G. 
Madden  and  Wylic  Brown  represented  the  company. 


Central  &  Hudson  River  Railroad  Company,  New  York,  New- 
Haven  &  Hartford  Railroad  Company,  Metropolitan  Street  Rail- 
way Company,  Brooklyn  Heights  Railroad  Company,  American 
District  Telegraph  Company,  American  Express  Company,  and 
many  other  leading  and  representative  street  railways,  etc. 
Mr.  Newcomb  reports  that  the  NeAV  York  convention  was  the 


THE  STUART-HOWLAND  EXHIBIT 


THE  MAGANN  AIR  BRAKE  EXHIBIT 


BALTIMORE  CAR  WHEEL  COMPANY,  of  Baltimore,  was 
represented  by  J.  Paul  Baker.  Two  trucks  of  this  company's 
manufactures  were  in  the  neatly  fitted-up  space.  One  of  these 
trucks  was  the  "Lord  Baltimore,"  a  maximum-traction  truck  for 
city  lines;  the  other  a  swivel  truck  for  heavy  work.  Mr.  Baker 
had  a  dusky  gentleman  of  ten  always  on  hand  to  see  that  no  one 
carried  off  either  of  these  trucks  for  souvenirs,  so  ravenous  did  the 
souvenir  hunters  become  before  the  close  of  the  convention. 


most  profitable  one  for  his  business  at  which  he  has  ever  had  an 
exhibit.  He  was  assisted  in  explaining  the  merits  of  the  contents 
of  his  space  by  C.  Murguinelo  and  Edward  Martin. 

THE  G.  P.  MAGANN  AIR  BRAKE  COMPANY,  LTD.,  of 
Detroit,  Mich.,  known  as  the  only  company  which  makes  a  storage 
air  brake,  had  its  regular  straight  air-storage  system  for  single  cars 
laid  out  in  operation  on  the  floor  of  its  space.    It  also  had  the  new 
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train-control  system,  which  is  applicable  not  only  to  ordinary  trains,      while  at  the  same  time  each  car  is  entirely  independent  of  the 
but  to  those  operating  on  the  multiple-unit  system.    In  this  system      others  for  its  supply  of  air.    The  company  was  represented  by  E. 
each  car  is  equipped  with  storage  and  auxiliary  tanks,  and  the      C.  Rutherford,  J.  C.  Grace.  W.  K.  Omick  and  H.  Y.  Harrison, 
application  of  the  brakes  on  each  car  is  controlled  by  a  valve         -p^g;  INTERNATIONAL  FIRE  APPLIANCE  COMPANY. 

iif  New  York,  made  a  display  of  "Fyricide,"  a  dry  powder  chemical 


TWO  VIEWS  OF  THH  EXHIBIT  OF  THE  CONSOLIDATED  CAR  FENDER  CO. 

operated  by  a  slight  reduction  of  air  pressure  in  the  train  line.  fire  extinguisher  especially  applicable  to  buildings  containing  elec- 
The  air  used  in  the  train  line  is,  therefore,  only  that  sufficient  to  trie  wires,  where  the  application  of  water  to  extinguish  fire  might 
operate  this  small  valve,  and  the  economy  over  a  system  of  straight      be  dangerous.    Max  Elser  explained  its  workings  to  the  delegates. 


FOUR  OF  THE  PRO.WINENT  F.XHIBITS  AT  THE  CONVENTION^ 


air  brakes,  where  the  pressure  in  the  whole  train  line  must  be 
greatly  reduced  after  each  application,  is  claimed  to  be  quite 
marked  on  short  trains.  This  system  also  has  the  advantage  that 
the  air  is  stored  under  each  car,  and  it  is  therefore  possible  to 
carry  enough  stored  air  for  a  much  longer  run  than  would  be 
possible  if  all  the  cars  in  the  train  were  supplied  from  one  car. 


THE  NATIONAL  CARBON  COMPANY,  of  Cleveland,  Ohio, 
had  an  exhibit  of  carbon  brushes  of  all  sizes  and  for  all  kinds  of 
electric  motors  and  generators,  headlight  carbons,  "Columbia" 
dry  batteries,  etc.  The  company  was  represented  by  R.  K.  Mickey, 
of  Cleveland,  A.  E.  Carrier,  its  New  York  agent,  and  H.  J.  Davies, 
its  secretary. 
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THE  GARTON-DANIELS  COMPANY,  Keokuk,  la.,  was  ready  to  equip  controllers  with  this  apparatus  in  the  belief  that  it 
at  last  able  to  present  the  "Automotoneer"  in  its  perfected  form.      will  be  thoroughly  satisfactory.    Indeed,  it  is  hard  to  see  how  it 


THREE  SNAPSHOTS  OF  THE  WESTINGHOUSE  E.XHIBIT 


This  company  has  done  a  large  amount  of  experimenting  in  order 
lo  get  this  device  into  a  simple  practical  form  which  would  in^ure 
a  minimum  amount  of  attention  and  repairs.  As  most  of  the 
readers  of  this  journal  are  probably  aware,  the  "Automotoneer"  has 
for  its  object  the  regulation  of  the  rate  at  which  current  is  turned 
on  in  accelerating  a  car.     It  was  invented  by  G.  W.  Kno.x  while 


could  be  much  simpler,  consisting,  as  it  does,  of  two  gear  wheels,  a 
plunger  and  a  wheel  with  four  pins  in  its  periphery. 

THE  CONTINUOUS  RAIL  JOINT  COMPANY  OF  AMER- 
ICA, Newark,  N.  J.,  occupied  a  good  position  near  the  center  of 
ihc  Garden,  where  a  full  line  of  girder  and  T-rail  joints  was  shown. 


SNOW  PLOW  OF  THE  TAUNTON  LOCOMOTIVE  WORKS 

w  ith  the  Chicago  City  Railway,  and  the  Carton-Daniels  Company 
has  been  perfecting  it  under  Mr.  Knox's  patents.  J.  V.  E.  Titus, 
general  manager  of  the  company,  had  the  device  at  the  convention, 
and  was  kept  busy  explaining  it  to  interested  street  railway  men. 
TTie  company  has  heretofore  hesitated  to  put  this  device  on  the 
market,  because  it  was  not  satisfied  that  the  design  was  the  sim- 
plest and  most  practical  one  that  could  be  used,  but  it  now  is 


COLLECTIVE  EXHIBIT  OF  GlLESiS.  ALLISON 

The  girder-rail  joints  were  in  all  sizes  from  9  ins.  Trilby  rail  to 
4;/2-in.  girder.  This  company  had  a  very  full  representation,  as 
follows:  Robert  Gray,  Jr.,  president;  F.  C.  Runyon,  secretary; 
Frederick  T.  Fearey,  treasurer;  L.  F.  Braine,  general  manager;  H. 
M.  Montgomery,  of  Chicago ;  W.  C.  Chapman,  of  Boston ;  B.  M. 
Barr,  of  New  York;  W.  C.  Clark,  of  Chicago,  and  J.  H.  Brothers, 
of  Newark. 
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THE  COMPRESSED  AIR  COMPANY,  of  New  York,  as 
mentioned  last  week,  extended  an  invitation  to  visit  the  company's 
works  at  Rome.  The  invitation,  of  course,  still  holds  good,  and 
the  company  will  be  pleased  to  receive  the  names  of  delegates 
wishing  to  take  advantage  of  this  opportunity  to  investigate  a 
most  successful  type  of  self-contained  motive  power.  Tickets  can 
be  had  at  the  company's  office,  621  Broadway. 

THE  COLUMBIA  MACHINE  WORKS,  of  Brooklyn,  N.  Y., 
showed  a  most  complete  line  of  commutators  and  other  of  their 
specialties.      The  company  was  represented  by  J.  G.  Buehler, 


the  shape  of  representative  samples  of  the  well-known  "Compo" 
brake-shoes,  pulleys  and  clutch  faces.  W.  W.  Whitcomb,  presi- 
dent of  the  company,  and  W.  S.  Sandborn  were  in  attendance,  and 
explained  the  merits  of  these  novel  devices  to  the  delegates. 
The  "Compo"  shoe  will  retard  tne  motion  of  a  car,  it  is  claimed, 
quicker,  more  effectively,  and  more  smoothly  than  was  formerly 
thought  possible,  in  this  way  not  only  adding  greatly  to  the  com- 
fort of  passengers,  but  preventing  collision  and  accidents.  It  is 
applicable  to  every  system  of  electric,  air  and  power  brake  mechan- 
ism, and  is  in  use  on  many  roads  in  New  England  and  elsewhere. 
The  novel  feature  of  construction  in  this  shoe  is  a  series  of  cork 
insets  with  which  its  face  is  studded,  and 
which,  from  their  tenacity  and  greater 
friction,  give  special  advantages  both  in 
mileage  and  braking  qualities.  The  in- 
teresting fact  was  told  the  delegates  by 
Mr.  Whitcomb  that  after  several  trials  of 
various  kinds  of  clutches  on  the  immense 
traveling  jib  crane  used  in  the  construc- 
tion of  the  Brooklyn  approach  of  the 
new  East  River  bridge,  the  "Compo" 
friction  clutch  was  finally  adopted,  and 
is  now  working  with  perfect  satisfac- 
tion. 

THE  TUCKER  &  CARTER  ROPE 
COMPANY  was  represented  at  the  con- 
tention by  President  W.  A.  Tucker. 
Treasurer  H.  E.  Pierrepoint,  Jr.,  and 
Sectary  J.  G.  Healy.  Although  the 
company  had  no  exhibit,  its  products 
were  shown  in  the  spaces  of  several  of 
the  exhibitors  who  are  the  company's 
agents,  and  the  members  of  the  firm  on 
hand  did  a  large  amount  of  work  amonL;- 


James  Grady  and  W.  R.  Kerschner.  At 
the  back  of  the  booth  an  elevated  stand 
gave  access  to  three  Millen  signs,  simi- 
lar to  those  used  on  the  Metropolitan 
Street  Railway  system,  which  were 
supported  on  a  frame  placed  at  a 
considerable  height  above  the  floor.  In 
front  of  this  platform  was  placed  a  table 
containing  numerous  brass  novelties  in 
.the  way  of  grab  handles,  gongs,  brake 
handles,  trolley  ears,  car  fittings  and 
general  brass  work. 

ARTHUR  KOPPEL  had  an  inter- 
esting space  containing  a  section  of  full- 
sized  track  for  industrial  railways  and 
a  glass  case  in  which  models  of  many 
of  his  types  of  cars  were  exhibited.  The 
track,  although  it  was  necessarily  coii- 
fined  to  somewhat  small  dimensions  in 
length  on  account  of  the  limitations  of 
the  space,  contained  a'  great  variety  of 
the  special  work  in  the  way  of  switches, 
turntables,  etc..  for  which  Arthur  Kop- 
pel  is  noted.  The  exhibit  was  in  charge 
of  Ernst  Wiener,  manager  of  the  New 
York  office,  and  C.  R.  Gier,  Jr.,  of  the 

HENRY  PELS  &  CO.,  of  New  Yorl 
right-hand  main  aisle  of  convention  hall,  wherein  were  shown  ex- 
amples of  Johns'  patent  punching  machine  and  Werner's  hand 
punching  and  cutting  machine  for  rails.  Henry  Pels,  president 
of  the  company,  was  in  attendance. 

THE  CHAPMAN  DOUBLE  BALL  BEARING  COMPANY, 
of  Boston,  had  an  interesting  exhibit,  in  which  were  shown 
wrecking  wagon  wheels  equipped  with  its  ball  liearings.  Some 
recent  tests  have  been  made  on  these  bearings  applied  to  electric 
cars,  with  most  gratifying  results,  and  the  representatives  of  the 
company  did  considerable  during  the  convention  to  increase  the 
popularity  of  this  friction  saving  device.  C.  H.  Chapman,  W.  E. 
Putney,  W.  H.  Hollahan  and  H.  C.  Wilson  were  in  attendance. 

THE  ALLSTON  FOUNDRY  COMPANY,  of  P.oston,  had  one 
of  the  most  interesting  and  scieiilific  cxliibils  at  (he  convention  in 


THH  WESTINGHOUSE  (BRll.IJ  AND  BROOKLYN  HEIGHTS  RAILROAD  CARS 


purchasing  department, 
had  an  exhibit  on  the 


the  attending  delegates.  One  of  the  most  interesting  railway  .spe- 
cialties made  by  this  company  is  the  new  bell-rope  cord 
with  flexible  steel-wire  center,  of  which  the  representatives  were 
supplied  with  many  samples.  This  cord,  having  a  steel  cable 
center,  will  not  stretch  or  shrink,  and  is  always  in  just  the  right 
position  for  the  conductor's  hand,  at  the  same  time  saving  con- 
siderable friction  against  the  fixtures  of  a  car  by  giving  a  direct 
.-md  unstretching  pull,  as  the  part  nearest  the  conductor's 
hand  travels  no  further  than  is  necessary  for  the  operation 
of  the  bell  at  the  further  end  of  the  car.  The  samples  of  cord 
distributed  were  of  a  rich  mahogany  color,  and  would  have  a 
handsome  appearance  when  placed  along  the  roof  of  the  car. 
Another  specialty  which  was  being  pushed  by  this  concern  and 
which  has  been  largely  introduced  on  a  number  of  roads  is  a 
waterproof  trolley  cord,  which  is  thoroughly  impregnated  with 
waterproofing  material  before  being  woven.  This  cord  has  stood 
the  severest  tests,  and  the  company  in\ilrd  llic  delegates  present 


620 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL    No.  i6. 


to  submerge  in  a  pail  of  water  a  piece  of  the  Tucker  &  Carter  cord 
with  a  sample  of  any  other  make  when  they  got  home. 

THE  HEYWOOD  BROTHERS  &  WAKEFIELD  COM- 
PANY, of  Wakefield,  Mass.,  was  represented  by  C.  H.  Lang,  Jr., 
C.  W.  H.  Frederick,  F.  H.  Henry,  P.  G.  Shaw  and  Bertram  Berry, 
all  of  whom  reported  before  the  convention  closed  the  most  pros- 
perous three  days  in  their  business  careers.  Besides  the  fine  exhibit 
which  this  company  had  in  tlie  gallery,  it  made  the  new  revolvmg. 


THE  AMERICAN  MASON  SAFETY  TREAD  COMPANY, 
of  Boston,  had  its  interests  looked  after  by  W.  S.  Lamson,  of  Bos- 
ton, president ;  H.  C.  King,  treasurer ;  F.  R.  Morrell,  R.  D.  Weeks 
and  C.  H.  Forsaith,  and  Herman  Pfeffer,  of  New  York. 

THE  STREETER  BRAKE-SHOE  COMPANY,  of  Chicago, 
which  had  its  exhibit  in  the  space  of  the  Morris  Electric  Com- 
pany, was  represented  by  George  C.  Evans. 


tXHIBlT  OF  THE  STANDARD  VARNISH  WORKS 


COLLECTIVE  EXHIBIT  OF  ELA\ER  P.  MORRIS 


individual  chair  seats  in  the  Brooklyn  Heights  Railroad  Com- 
pany's new  car,  and  its  Wheeler  seats  were  in  the  Brill  car  used 
by  the  Standard  Traction  Brake  Company  in  its  exhibit  and  in 
the  sections  of  Brill  cars  shown. 

THE  METAL  SALES  COMPANY,  of  Cleveland,  Ohio,  ex- 
liibited  its  special  brands  of  babbitt  metal,  including  "Renown" 
anti-friction,  "Niccolite,"  "Challenge"  rolling-mill  metal  and 
"Special  No.  i."  The  Easty  mandrel  made  by  this  company  was 
also  on  exhibition.  Many  Ohio  and  Michigan  roads  are  users  of 
this  metal.  Frank  R.  Marks,  secretary  and  treasurer,  did  the  honors. 


t|    ;      -Iff  5P0*a  5"*  -i  ' 

PART  OF  MORRIS  EXHIBIT 


MC  GUIRE  EXHIBIT 


THE  AMERICAN  CAR  SEAT  COMPANY,  of  Brooklyn,  N. 
Y.,  exhibited  its  "push  over"  car  seat  with  its  patent  hold-on  .lian- 
dle.  A  special  feature  was  also  made  of  the  seating  with  patent 
interlocking  non-breakable  steel  spring  plate.  The  rattan,  which  is 
of  the  highest  quality,  was  shown  in  rolls  for  examination.  This 
company  was  represented  by  J.  Salomon,  William  M.  Adle  and 
Miss  M.  Callahan. 

W.  H.  PRITCHARD,  of  Indianapolis,  had  on  display  a  model 
of  the  American  wrecking  frog  for  replacing  derailed  cars  on  the 
track.  A  pair  of  these  frogs  should  be  able  to  replace  a  car  after 
any  ordinary  derailment,  as  they  have  i2j/2-in.  reach  on  each  side  of 
the  rail.  The  frog  is  25  ins.  long,  and  bears  on  the  rail  and  on  one 
tie.  Each  frog  weighs  65  lbs,  Mr.  Pritchard  states  that  he  is  over- 
whelmed with  orders. 


THE  WATERBURY  TOOL  COMPANY,  of  Waterbury,  Conn., 
exhibited  the  Williams  Universal  ratchet  for  drilling  holes  in  close 
places  where  no  other  ratchet  will  work  for  lack  of  handle  room. 
H.  G.  Hoadley  and  J.  M.  Warner  represented  this  company. 

THE  ERIE  EXPLORATION  COMPANY,  of  New  York,  ex- 
hibited for  the  first  time  at  a  street  railway  convention  the  Erie 
Rheocrat,  which  does  away  with  the  use  of  the  rheostat,  and  which 
it  claims  to  be  a  successful  substitute  for  a  rheostat  for  electric 
railway  cars.  An  ingenious  form  of  car  heater  was  also  shown, 
and  samples  of  the  porcelaine  bobbins  given  away  as  souvenirs. 

The  company  was  represented  by  W.  H. 
Miller,  manager,  who  explained  his  nov- 
elties to  a  great  many  delegates. 

PALM,  FECHTELER  &  COM- 
PANY, of  New  York,  exhibitors  of  car 
decorations  and  translucent  signs,  were 
represented  by  Frank  Fechteler,  P.  E. 
Moeller  and  J.  V.  May. 

THE  POWELL  &  TURNER  COM- 
PANY, of  Troy,  N.  Y.,  exhibited  its  new 
Century  truck,  and  was  represented  by 
C.  W.  Powell,  president. 

THE  MONARCH  FIRE  APPLI- 
ANCE COMPANY,  of  New  York,  made 
an  exhibit  of  its  dry  powder  fire  ex- 
tinguisher, known  as  Kilfyre.  This  com- 
pany was  receiving  congratulations  dur- 
ing the  convention  on  the  award  just  made  at  the  Pan-American 
Expiosition,  at  Buffalo,  in  which  it  received  the  only  gold  medal 
awarded  to  dry  powder  fire  extinguishers.  George  H.  Carpenter. 
C.  H.  Barney,  P.  L.  Wilbur  and  Capt.  Martin  Cook  could  be 
fotihd  at  this  exhibit  as  representatives  of  the  company. 

AUGUST  KLEIN,  of  Utica,  N.  Y.,  manufacturer  of  wagons, 
and  also  of  a  car  replacer,  was  among  the  convention  visitors. 

H.  M.  SHAW  &  CO.,  of  New  York,  although  not  making  an 
exhibit,  were  ably  representd  by  H.  M.  Shaw,  C.  J.  Harrington 
and  B.  J.  Hunter. 

THE  NATIONAL  LOCK  WASHER  COMPANY,  of  Newark, 
N.  J.,  made  an  exhibit  of  the  track-nut  lock  washers  which  are  the 
standard  on  so  many  steam  and  electric  roads  of  the  United  States. 
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It  also  manufactures  lock  washers  for  steam  and  interurban  cars, 
which  were  shown  in  the  exhibit,  together  with  its  curtain  fixtures. 
A  new  shade  holder  was  exhibited,  in  which  the  heads  of  the  cur- 
tain rod  which  run  in  the  guides  are  rigid,  and  the  clamping  is  ac- 
complished by  a  shoe  in  each  head.  The  company  was  represented 
bv  William  C.  Dodds,  secretary,  and  Daniel  Hoyt. 

THE  WEBER  RAILWAY  JOINT  MANUFACTURING 
COMPANY,  of  New  York,  had  an  artistically-arranged  exhibit, 
showing  various  types  of  its  joints  in  place  on  short  lengths  of 
rails  and  a  large  collection  of  photographs  giving  a  good  idea  of 
work  done  on  various  roads.  A  puzzling  souvenir  was  distributed, 
but  the  delegates  were  not  puzzled  by  the  popularity  which  Weber 
joints  have  attained.  Among  the  representatives  present  were  J. 
C.  Barr,  George  L.  Hall,  F.  A.  Poor. 
E.  F.  Schermerhorn,  H.  F.  Chapman 
and  William  Thruelsen. 

THE  LE  VALLEY  VITAE  CAR- 
BON BRUSH  COMPANY,  of  New 
York,  had  on  exhibition  a  frame  con- 
taining carbon  brushes  which  had  been 
used  by  various  street  railway  com- 
panies. Over  each  was  a  statement  of 
the  number  of  miles  the  carbon  had 
been  used  and  the  wear  it  showed  at 
the  end  of  that  time.  Among  the 
samples  on  exhibition  was  a  Westing- 
house  No.  49  brush,  the  original  length 
of  which  was  2j4  ins.;  after  it  had  run 
16,836  miles  on  the  Tarrytown,  White 
Plains  &  Mamaroneck  road  it  showed 
a  wear  of  only  Yz  in.  Another  West- 
inchinisc     No.    38     l)rusli,    used  mi 


THE  ROBINS  CONVEYING  BELT  COMPANY,  of  New 
York,  exhibited  two  model  belt  conveyors  on  a  scale  of  3  ins.  to 
the  foot,  equipped  with  an  automatic  self-reversing  tripper.  The 
metal  parts  of  the  exhibit  were  nickel-plated,  and  the  whole  ex- 
hibit was  very  handsomely  gotten  up.  The  conveyors  were  in 
operation  continuously  during  the  three  days,  noiselessly  elevating 
and  distributing  material.  These  conveyors  are  largely  used  in 
boiler  and  power  houses  for  distributing  coal  in  storage  bins  and 
piles,  and  also  for  taking  it  out  of  the  storage.  In  fact,  the  com- 
pany a  short  time  ago  issued  an  illustrated  book  devoted  entirely 
to  descriptions  of  its  conveyors  in  coal-handling  plants,  and  has 
just  gotten  out  a  new  edition  of  its  general  catalogue,  containing 
seventy-six  half-tone  views  of  typical  installations. 


TWO  VIEWS  IN  THE  SPACE  OF  THE  GENERAL  ELECTRIC  CO. 


the  same 
showed  a 


road, 
wear 


original  length  zV\  ins.,  ran  4253  .miles,  and 
of  only  1-16  in.  One  brush  used  on  a  Lorain 
Steel  Company  motor,  No.  14,  original  length  2^/2  ins.,  after  run- 
ning 1400  miles,  showed  a  wear  of  only  7-16  in.  This  latter  test 
was  made  by  the  Lorain  Steel  Company  at  Johnstown,  Pa.  There 
was  also  a  brush  exhibited  which  had  been  used  on  the  Brooklyn 
Rapid  Transit  on  a  2-A  Westinghouse  motor,  original  length  ol 
brush  2j4  ins.,  after  running  5783  miles,  showed  a  wear  of  only 
in.  In  other  words,  the  brushes  which  had  run  from  14,000 
miles  to  16,000  miles  showed  a  maximum  wear  of  only  Yz  in.,  and 
would  have  run  many  thousand  miles  longer  before  being  worn 
out.  The  companion  pieces  of  the  brushes  mentioned  above  were 
also  exhibited.  They  all  showed  a  smooth  commutator  surface, 
and  would  seem  to  prove  the  claim  of  this  company  that  its  brushes 
will  not  only  last  four  times  longer  than  the  ordinary  carbon 
brush,  but  that  commutators  equipped  with  these  brushes  will  last 
five  times  longer  than  when  they  are  equipped  with  the  ordinary 
carbon  brushes.  This  company  also  had  on  exhibition  a  fine  dis- 
play of  generator  and  motor  brushes  of  various  sizes  and  patterns. 
It  also  makes  a  specialty  of  brushes  for  special  and  pigtail  attach- 
ments. 


THE  SPRAGUE  ELECTRIC 
COMPANY  had  a  very  interesting 
exhibit,  consisting  of  the  multiple- 
unit  apparatus,  which  attracted  con- 
siderable attention  by  reason  of  its 
simplicity,  economy  and  perfect  con- 
trol of  train  operation.  The  exhibit 
was  near  the  central  portion  of  the 
hall,  and  showed  a  complete  train 
equipment  of  two  motor  cars  and 
intermediate  train-line  cars,  with 
means  for  connecting  up  in  various 
sequential  and  end-to-end  relations. 
The  controllers  were  of  the  type  re- 
cently introduced  on  the  Boston  Ele- 
vated Railway,  and  of  a  capacity  of 
300  hp  each.  One  was  connected  to 
four  Lorain  steel  motors  mounted  on 
the  floor,  and  the  other  to  four  motors  loaned  by  the  Brooklyn 
Heights  Railway  Company,  mounted  on  two  of  the  latest 
Peckham  trucks.  The  extreme  flexibility  of  the  system  in 
accommodating  itself  to  any  train  makeup  and  any  emer- 
gency of  service  was  illustrated  by  practical  operation.  The 
multiple-tmit  system  has  already  become  an  essential  factor 
in  handling  the  congested  traffic  on  heavy  urban  and  inter- 
urban electric  railways.  Its  adoption  and  successful  oper- 
ation on  elevated  roads  in  Chicago,  where  Mr.  Sprague  first 
reduced  it  to  practice  on  a  large  scale:  in  Brooklyn  and  in  Boston, 
and  on  the  Versailles  division  of  the  Western  Railway  of  France, 
has  demonstrated  the  practicability  of  substituting  electricity  for 
steam  for  all  classes  of  congested  railway  service.  The  system 
was  invented  and  named  by  Frank  J.  Sprague,  who  is  well  known 
in  the  electric  railway  field,  and  a  pioneer  inventor  of  the  trolley 
system,  and  is  well  covered  by  patents.  The  Sprague  Electric 
Company  was  represented  at  the  exhibit  by  Mr.  Sprague,  Francis 
H.  Shepard,  George  H.  Hill,  Henry  G.  Issertel,  Alexander  Hen- 
derson, S.  H.  Libby  and  H.  M.  Davis,  and  the  apparatus  was  often 
operated  by  the  young  son  of  Mr.  Sprague,  who  takes  a  great  in- 
terest in  his  father's  work.    Through  the  courtesy  of  the  Peckham 
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Truck  Company,  the  Lorain  Steel  Company,  and  the  Brooklyn  at  Chicago,  and  W.  H.  Fulton.  The  most  prominent  feature  of 
Heights  Railway  Company,  the  Spraguc  Company  was  enabled  to      the  exhibit,  and  one  in  which  these  gentlemen  probably  took  the 


EXHIBITS  OF  ROCHESTER  CAR  WHEEL  WORKS,  KNELL  AIR  BRAKE  CO.  AND  HENR^'  PELS  &  CO. 

arrange  its  exhibit  at  a  late  hour  in  the  most  satisfactory  manner.      greatest  pride,  was  the  sample  heater  which  is  to  be  supplied  to 
THE  CONSOLIDATED  CAR  HEATING  COMPANY,  of      tht  Manhattan  (elevated)  Railway,  of  New  York,  for  which  the 


EXHIBITS  OF  COLUMBIA  MACHINE  WORKS,  OHMER  CAR  REGISTER  CO.  AND  KINNEAR  MANUFACTURING  CO. 

Albany,  N.  Y.,  had  in  attendance  Richmond  P.  Scales,  general  company  recently  received  an  order  for  21,600.  These  heaters  are 
manager;  James  F.  McElroy,  consulting  engineer;  Cornell  S.  fastened  to  the  under  side  of  each  seat.  There  are  to  be  eighteen 
Hawley,  general  agent  at  New  York ;  W.  P.  Cosper,  general  agent     in  each  car.   When  running  at  full  capacity,  each  takes  750  watts. 
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in  use  eight  years 


The 


The  new  heater  designed  for  the  Boston  Elevated  cars,  for  which 
an  order  for  fifty  has  been  received,  is  another  leading  feature. 
To  show  the  lasting  qualities  of  these  heaters,  the  company  pro- 
cured from  the  Niagara  Falls,  Park  &  River  Railway,  Niagara 
Falls,  Ontario,  a  heater  which  had  been 
energy  consumption  of  this  heater  was 
shown  to  be  practically  the  same  as 
that  of  a  new  heater,  demonstrating 
that  there  was  no  deterioration  in  the 
coils. 

THE  UNIVERSAL  SAFETY 
TREAD  COMPANY  had  its  safety 
tread  on  most  of  the  staircases  around 
the  convention  hall,  so  that  its  exhibit 
was  very  prominent  and  its  merits 
were  tested  every  little  while  by  every 
delegate.  Mr.  Works  and  others  of 
this  company  circulated  among  the 
convention  delegates. 

C.  B.  FAIRCHILD,  of  Philadel- 
phia, had  on  exhibition  on  one  of  the 
trucks  in  the  Peckham  space,  his 
emergency  pavement  brake  for  very 
steep  grades,  upon  which  he  has  been 
working  for  a  nvmiber  of  years.  He 
is  now  putting  this  brake  on  some  of 
the  cars  of  the  United  Power  &  Trans- 
portation Company,  of  Philadelphia, 
on  a  line  containing  ycvy  steep  grades. 
This  brake,  exhibited  for  the  first  time, 
brings  a  large  bearing  surface  down 
on  the  pavement  by  the  release  of  a 
row  of  heavy  springs,  which  take  part 
of  the  weight  of  the  car  and  by  their 
pressure  on  the  pavement  are  sure  to 
bring  a  car  under  control  when  run- 
ning away  on  a  grade. 

S.  B.  CONDIT,  JR.,  of  Boston, 
Mass.,  was  on  hand,  talking  switches 
and  circuit  breakers  for  alternating, 
high  potential  circuits. 

GEORGE  F.  BRANDAU  and  C.  W 
Y.,  exhibited  a  model  of  their  conibin; 


in  Greater  New  York.  It  has  been  remarked  by  visitors  to  distant 
parts  of  the  United  States  that  the  familiar  name  of  Hale  &  Kil- 
burn  on  the  car  seats  gave  them  a  home-like  feeling.  Visitors  to 
the  convention  must  have  shared  this  feeling  when  they  saw 
around  them  the  evidence  of  the  popularity  of  the  Hale  &  Kilburn 


THE  STEPHENSON  CAR,  NEAR  THE  MAIN  ENTRANCE  TO  THE  GARDEN 


.  BRANDAU,  of  Utica,  N. 
ition  life  guard  and  brake, 


seating  devices.  The  exhibit  made  was  fairly  representative  of 
the  different  street  railway  seats  which  this  company  manufactures. 
Among  other  representatives  which  this  company  had  at  the  con- 
vention were  H.  T.  Bigelow,  of  Chicago ;  B.  F.  Pilson,  of  Rich- 
mond, and  S.  A.  Walker,  of  the  New  York  office. 

THE  DE  WITT  SAND  BOX  COMPANY,  of  Troy,  N.  Y.,  ex- 
hibited the  reconstructed  sand  box,  which  is  now  sold  at  a  less 
price  than  formerly,  while  still  retaining  all  its  features  of  merit. 
President  E.  F.  De  Witt  showed  to  the  satisfaction  of  those  ex- 


THE  MC  CARDELL  TOWER  WAGON 


EXHIBIT  OF  THE  MAYER  &  ENGLUND  COMPANY 


which  is  a  combination  truck  and  wheel  brake,  operating  in  case 
of  emergencies  without  the  application  of  power. 

THE  HALE  &  KILBURN  MANUFACTURING  COMPANY, 
of  Philadelphia,  had  an  attractive  exhibit  of  its  seats  at  the  con- 
vention hall,  and  also  a  very  extensive  operating  exhibit  on  the  cars 


amining  its  operation  that  stones  in  the  sand  box  would  not  affect 
the  operation  of  the  box  and  that  it  would  even  discharge  pebbles 
without  olocking  it  up.    Charles  Parks  was  also  in  attendance. 

THE  ELECTRIC  TRIPARTITE  STEEL  POLE  COMPANY, 
of  New  York,  furnished  the  two  poles  which  supported  the  trolley 
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wire  over  the  Westinghouse  and  Standard  Traction  Brake  com- 
panies' operative  exhibits.  A  closer  and  better  inspection  of  the 
construction  could  be  had,  however,  at  the  booth  of  Giles  S. 
Allison,  where  a  short  section  formed  a  part  of  the  exhibit.  Charles 
W.  Mackey,  president;  G.  V.  A.  Conger,  vice-president  and  man- 
ager, and  M.  E.  Miller,  secretary  and  treasurer,  were,  of  course, 
in  attendance  at  the  convention,  and  made  many  new  friends  for 
this  increasingly  popular  pole. 

THE  PANTASOTE  COMPANY,  of  New  York,  made  an  ele- 
gant display  of  car  seats  with  Pantasote  covering,  presided  over 


and  smaller  sizes  which  are  designed  for  city  work  proper.  The 
different  services  especially  adapted  to  the  various  motors  were 
pointed  out  by  the  representatives  in  charge,  and  many  of  the 
motors  were  shown  open  to  better  facilitate  inspection.  An  inter- 
esting feature  was  a  Baldwin-Westinghouse  mine  locomotive, 
shown  complete,  similar  to  those  used  in  a  number  of  coal  mines 
in  Pennsylvania  and  West  Virginia.  Connected  with  the  Westing- 
liouse  exhibit  was  that  of  the  Standard  Traction  Brake  Company, 
in  which  a  large  Brill  car  was  operated  on  loo  feet  of  track.  This 
operative  exhibit  was  supplied  by  current  from  a  standard  West- 


H.XHIBITS  OF  STANDARD  PAINT  CO.,  AMHRICAN  BRAKH  SHOE  CO.  AND  NEW  HAVEN  CAR  REGISTER  CO. 


by  J.  H.  High  and  H,  M.  Grier.  The  design  and  finish  of  these 
seats  made  them  fit  for  the  highest  class  of  special  car  work. 

SIXTY  TELEPHONES  WERE  INSTALLED  m  the  different 
exhibits  and  free  service  furnished  to  exhibitors  and  visitors  by 
the  New  York  Telephone  Company,  and  the  American  Telephone 
&  Telegraph  Company  allowed  the  use  of  its  lines  for  long  dis- 
tance service  in  connection  with  the  temporary  switchboard  at 
the  Garden.  Messenger  service  was  given  to  tlie  delegates  and 
exhibitors  by  the  American  District  Telegraph  Company. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY  was  represented  by  an  army  of  the  company's 


inghouse  railway  switchboard,  which  was  placed  in  the  company's 
space,  and  to  which  a  large  amount  of  attention  was  directed. 
This  switchboard  consisted  of  two  generator  panels  of  2000  amps, 
each,  with  equalizer  switches  on  pedestals,  one  load  panel  of  5000 
amps,  capacity,  and  two  double  feeder  panels  of  1000  amps.  each. 
The  board  represented  the  latest  standard  railway  practice,  being 
made  of  blue  Vermont  marble  and  containing  the  most  up-to-date 
instruments.  The  circuit  breakers  each  had  separate  marble  bases 
to  facilitate  substitution  and  repairs,  and  the  illuminated-dial,  dead- 
beat  voltiri^ters  and  other  instruments  were  of  the  latest  Westing- 
house  type,  while  each  feeder  panel  was  protected  from  lightning 
discharge  by  Wurts'   station   lightning  arresters.     Many  other 


EXHIBITS  OF  WHEEL  TRUING  BRAKE  SHOE,  VALENTINE  SIGNALS  AND  HUNTER  SIGNS 


officials,  and  made  one  of  the  most  interesting  exhibits  from  almost 
every  standpoint  of  electric  railway  operation  that  was  found  in  the 
Garden.  Everything  that  was  exhibited  was  of  the  highest  order, 
as  is  customary  with  this  company,  and  in  the  immense  space 
which  was  occupied  opix)rtunity  was  provided  to  show  a  great 
quantity  of  products.  Six  railway  motors  were  placed  in  the  exhibit 
for  inspection,  and  three  extra  motors  were  seen  mounted  on  trucks. 
These  were  in  various  styles,  and  consisted  of  motors  Nos.  61 
and  50,  which  each  had  heavy  motors  designed  for  high-speed 
elevated  and  suburban  work ;  motors  Nos.  56,  68  and  76,  which  are 
used  for  heavy  city  work  and  for  interurban  service,  and  although 
designed  particularly  to  carry  average  loads,  will  operate  econom- 
ically and  efficiently  under  large  overloads;  and  the  No.  49  motor 


specialties  made  by  the  Westinghouse  Company  were  shown,  and 
were  ably  described  to  the  delegates  by  the  following  well-known 
men,  who  were  in  attendance  and  who  represented  the  Westing- 
house  Electric  &  Manufacturing  Company,  the  Nernst  Lamp  Com- 
pany and  the  Sawyer-Man  Electric  Company :  B.  H.  Warren, 
F.  H.  Taylor,  Arthur  Warren,  N.  W.  Stone,  L.  A.  Osborn  and  A. 
M.  Mattice,  of  Pittsburgh,  Pa.;  C.  A.  Bragg,  of  Philadelphia,  Pa.; 
W.  K.  Dunlap,  F.  N.  Kollock,  C.  W.  Underwood,  W.  M.  Probasco 
and  C.  P.  Baxter,  of  Pittsburgh,  Pa. ;  C.  W.  Regester,  of  Chicago, 
111. ;  Paul  T.  Brady,  of  Syracuse,  N.  Y. ;  T.  C.  Frenyear,  of  Buf- 
falo, N.  Y. ;  R.  L.  Warner  and  R.  S.  Brown,  of  Boston,  Mass. ; 
Calvert  Townley,  E.  W.  Gray,  D.  E.  Drake,  F.  C.  Crosby, 
J.   N.   Duncan,    Greeg  Curtin    and    C.   P.   Fowler,   of  New 
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York  City,  all  of  the  Westinghouse  Electric  &  Manufacturing 
Company;  A.  J.  Wurts,  H.  N.  Potter  and  Dr.  Recklinghausen,  of 
the  Nernst  Lamp  Company,  and  C.  J.  Jennings,  W.  F.  Martins 
and  G.  D.  Prentiss,  of  New  York  City,  of  the  Sawyer-Man  Elec- 
tric Company. 

THE  STANDARD  TRACTION  BRAKE  COMPANY  had 
one  of  the  most  novel  and  popular  exhibits  in  convention  hall.  It 


EXHIBIT  OF  BALTIMORE  CAR  WHEEL  WORKS 


Hurd  and  H.  S.  Kolseth,  of  Boston,  Mass.;  Robert  Burgess, 
of  Richmond,  Va. ;  R.  W.  Davies,  Edward  H.  Dewson,  John 
G.  Carroll,  C.  C.  Farmer  and  J.  A.  Hughes,  of  Pitts- 
burgh, Pa.,  and  S.  D.  Hutchins  and  C.  W.  Townsend,  of 
Buffalo,  N.  Y. 

THE  BROOKLYN  HEIGHTS  RAILROAD  COMPANY  had 
an  innovation  at  the  convention  in  the  shape  of  one  of  its  new 


EXHIBIT  OF  KEYSTONE  ELECTRICAL  INSTRUMENT  CO 


consisted  of  a  large  Brill  car  operated  on  a  track  over  120  ft.  long, 
which  extended  down  the  center  of  the  Garden  within  the  limits 
of  the  space  occupied  by  the  Westinghouse  Electric  &  Manufac- 
turing Company.  The  car  was  equipped  with  the  latest  develop- 
ment in  brakes,  namely,  the  lately  perfected  Newell  electric  track 
and  wheel  brake,  and  also  contained  heaters  for  utilizing  the  same 
current  as  the  brake  magnets.  This  brake,  as  was  described 
in  this  paper  a  few  months  ago,  is  operated  by  current  from  the 
motors  after  the  trolley  current  has  been  shut  off,  and  thus  requires 
no  energy  from  the  line  for  its  application.  The  track  brake  is 
made  magnetic  by  a  magnet  winding,  to  which  it  is  attached  and 
firmly  grips  the  rail  when  current  is  supplied  to  it,  the  dragging 
motion  thus  produced  setting  the  wheel  brakes.  In  this  way  two 
distinct  braking  actions  are  effected — one  from  the  magnetic  pull 
of  the  track  brake  on  the  rail,  and  the  other  from  the  ordinary 
action  of  the  wheel  brake-shoe.  Unlike  all  other  track  brakes, 
instead  of  having  a  tendency  to  relieve  the  pressure  on  the  wheels 
by  lifting  the  car  body,  this  brake,  if  anything,  acts  the  same  as 
if  weight  were  added  to  the  car,  and  makes  the  tractive  effect  of 
the  wheels  even  greater.  The  delegates  were  greatly  interested  in 
examining  the  operation  both  from  outside  and  inside  the  car, 
and  the  easy  arresting  of  the  motion  observed  in  service  stops 
and  remarkable  quickness  of  the  emergency  stops  created  much  fa- 
vorable comment.  The  car  was  kept  running  through  the  three 
days  of  the  convention,  being  not  only  notable  for  its  novelty,  but 
showing  marked  development  in  a  subject  which  is  at  present  one 
of  the  most  closely  studied  of  any  by  railway  men.  A  "time- 
table" had  been  made  out  describing  the  different  demonstrations 
given  of  the  brake's  operation.  These  were  five  in  number,  and 
included  emergency  stops  on  grade,  service  stops,  coasting,  quick 
stops  immediately  after  starting,  and  slowing  down  without  stop- 
ping. Besides  the  magnetic  brake  the  company  exhibited  several 
examples  of  its  axle-driven  compressor  air  brakes,  of  which  a  de- 
scription was  given  in  the  Street  Railway  Journal  Oct.  5.  The 
automatic  slack  adjuster,  which  was  shown  with  a  lo-in.  diameter 
brake  cylinder  was  of  particular  interest.  The  object  of  this  de- 
vice is  to  maintain  constant  and  uniform  piston  travel  and  com- 
pensate for  the  varying  conditions  of  leverage  and  brake-shoe 
adjustment.  Uniform  cylinder  pressure  is  thus  obtained  without 
hand  adjustment,  a  futile  method  of  getting  accurate  results.  The 
duplex  check  valve  exhibited  has  also  been  an  important  factor  in 
the  brake's  success.  The  representatives  were  kept  busy  explaining 
the  merits  of  the  air  and  Newell  brake  and  escorting  the  numerous 
new-made  friends  of  the  latter  device  to  the  interior  of  the  car. 
Among  these  gentlemen  who  represented  the  Standard  Traction 
Brake  Company's  interests  were  H.  H.  Westinghouse,  John  F. 
Miller  and  E,  M.  Herr,  of  Pittsburgh,  Pa.;  Joseph  R.  Ellicott, 
Andrew  J.  Brislin,  John  Brislin,  Jr.,  George  E.  Baker,  Edward  E. 
Pettee  and  John  J.  McCutchan,  of  New  York  City;  William  R. 


type  of  cars,  which  has  already  been  thoroughly  described  in  these 
[jages.  This  car  is  the  first  one  in  the  history  of  the  American 
Street  Railway  Association  to  be  exhibited  by  a  railroad  company, 
and  Eugene  Chamberlin,  superintendent  of  equipment  of  the  com- 
pany, is  to  be  congratulated  on  the  great  amount  of  favorable 
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EXHIBIT  OF  W.  T.  VAN  DORN  CO. 

comment  which  his  car  received  from  many  of  the  delegates.  It 
formed  a  supplement  to  the  paper  which  Mr.  Chamberlin  read  at 
ihe  convention  on  the  subject  of  the  best  type  of  car,  and  interest 
ill  it  was  thus  naturally  greatly  enhanced.  The  peculiar  arrange- 
ment of  the  seats  was  the  most  notable  feature  of  the  car,  and  their 
construction  was  examined  in  every  detail.  The  car  was  heated 
by  single-coil  heaters  made  by  the  Consolidated  Car  Heating  Com- 
pany, which  were  placed  around  the  sides.  At  the  end  of  the 
car  on  a  pedestal  was  a  modified  design  of  the  double-chair  ar- 
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rangeiiieut,  which  contained  a  new  type  of  heater  on  the  frame 
beneath  the  seats,  made  by  the  H.  W.  Johns  Manufacturing  Com- 
pany. The  seats  themselves  were  made  by  the  Heywood  Bros.  & 
Wakefield  Compan)-.  of  Wakefield,  Mass.  The  car  was  in  charge 
of  C.  Lamberson  and  Thomas  Mulford,  of  Mr.  Chamberlin's  staff. 

CHARLES  1.  EARLL,  of  New  York,  had  on  exhibition  with 
the  Sterling-Meaker  Company  the  Earll  trolley  retriever,  which 
attracted  considerable  attention. 

THE  PEARSON  JACK  COMPANY,  of  Boston,  Mass.,  which 
makes  the  car-replacing  jacks  which  are  so  well  known  and  exten- 
sively used  over  the  country,  had  a  full  line  of  these  jacks  of  ya- 
rious  sizes  on  display,  and  also  exhibited  a  new  pulling  jack  oper- 


EXHIBIT  OF  ARTHUR  KOPPEL 


ated  on  somewhat  the  same  principle  as  the  car-replacing  jack  and 
having  hooks  at  each  end.  A.  H.  Richardson,  William  W.  Bor- 
man  and  M.  S.  Friede  represented  the  company.  The  Mogul  spike- 
puller,  which  was  brought  out  at  this  convention,  seemed  to  be  a 
remarkable  success,  as  a  number  of  orders  were  given  for  it  at 
first  sight. 

THE  STANDARD  AUTOMATIC  LUBRICATOR  COM- 
PANY, of  Philadelphia,  was  represented  at  the  convention  by  G. 
B.  Kirkbride,  president,  and  A.  A.  Freeman,  superintendent,  who 
distributed  circulars,  etc.,  describing  the  use  of  their  lubricator 
for  trolley  cars.  This  lubricator  automatically  feeds  the  oil  di- 
rectly to  the  journal,  and  is  meeting  with  considerable  success. 

THE  MAGNUS  METAL  COMPANY,  of  Buffalo,  N.  Y., 
had  a  space  in  the  main  entrance  hall,  where  it  showed  its  anti- 
friction journal  metal  for  the  bearings  of  both  motors  and  gen- 
erators, and  the  Magnus  improved  self-oiling  trolley  wheel.  The 
alloy  of  which  this  wheel  is  composed  and  the  methods  of  manu- 
facture have  created  a  large  demand  for  it.  The  company  was 
represented  by  H.  H.  Hewitt  and  Bertram  M.  Tate. 

THE  DEARBORN  DRUG  AND  CHEMICAL  COMPANY 
was  represented  by  R.  F.  Carr,  vice-president  and  general  rjian- 
ager,  and  W.  B.  McVicker,  New  York  manager.  The  company 
showed  a  stack  of  polished  barrels  which  well  represented  their 
business,  and  had  many  examples  of  its  products  distributed 
throughout  its  booth.  The  company's  business  in  analyzing  waters 
and  eradicating  scale  in  boilers  is  constantly  growing,  and  some 
interesting  examples  of  scale  formation  were  shown. 

THE  KNELL  AIR  BRAKE  COMPANY,  of  Battle  Creek, 
Mich.,  exhibited  a  working  brake  in  the  main  hall.  Through  the 
courtesy  of  the  Coney  Island  &  Brooklyn  Railroad  Company,  a 
Brill  maximum-traction  truck  equipped  with  Knell  brake  owncc' 
by  the  railway  company  was  transferred  to  the  Garden,  and  formed 
the  principal  feature  of  the  exhibit.  The  track  was  jacked  up  so 
that  the  pony  wheels  cleared  the  floor  and  a  motor  was  belted 
thereto,  making  an  operative  exhibit  of  great  interest.  The  Knell 
compressor  was  attached  to  the  axle  of  the  pony  wheels  and 
piping  was  led  to  a  motorman's  valve  and  brake  cylinder  placed  on 
the  floor  of  the  space.  There  was  no  brake  rod  used,  but  the 
operation  of  the  brake  cylinder  and  the  automatic  cut-ofF  valve 
was  clearly  illustrated  by  this  arrangement.  The  company  will  be 
pleasantly  remembered  by  the  ladies  by  their  happy  idea  of  dis- 
tributing flowers  as  souvenirs.  The  company  was  represented  by 
Joel  C.  Hopkins,  secretary;  P.  Hoffmaster,  treasurer;  W.  F. 
Knell,  superintendent  of  construction;  A.  H.  Metzelaar,  sales 
manager,  and  J.  R.  Bunce,  engineer. 

THE  STUART-HOWLAND  COMPANY,  of  Boston,  had  an 


extensive  exhibit  in  the  annex,  which,  although  brought  together 
at  the  last  moment  by  the  energetic  representatives  of  the  company 
on  account  of  the  loss  of  the  original  exhibit  sent  on  from  Boston, 
was  admired  by  all  the  delegates,  and  no  discrepancies  were  ob- 
served in  the  arrangement.  The  space  was  fenced  in  by  cross- 
arms,  which  were  supported  on  what  represented  the  tops  of  tele- 
graph poles,  and  two  poles  at  the  front  of  the  exhibit  carried 
brackets  from  which  were  hung  Helios  arc  lamps.  The  multitude 
of  railway  supplies  which  were  found  in  this  space  included  a 
frame  of  ticket  punches  and  buttons,  an  illuminated  sign  com- 
posed of  Peerless  lamps,  double  and  single-fare  registers,  railway 
motor  gears  and  pinions,  trolley  catchers,  etc.  The  company  also 
showed  the  Valley  Vitte  long-life  carbon  brushes  and  a  special  in- 
sulated street  fi.xture  for  incandescent  lighting  which  it  has  re- 
cently perfected.  A  car-window  brush  which  could  be  attached  to 
a  hose  and  a  continual  stream  of  water  forced  through  the  handle 
to  the  brush  head  was  also  shown.  One  of  the  neatest  souvenirs 
in  the  Garden  was  distributed  from  this  booth,  consisting  of  a 
heavy  bronze  paper  weight  in  the  form  of  a  bear.  The  exhibit 
was  in  charge  of  Herbert  W.  Smith,  manager  railway  department ; 
William  Wampler,  Middle  States  representative,  and  T.  C.  White, 
manager  of  the  factory. 

THE  JOHN  STEPHENSON  COMPANY,  Elizabeth,  N.  J., 
had  a  handsome  example  of  the  products  of  its  factory  in 
front  of  ;\ladison  Square  Garden,  in  charge  of  Charles  Lip- 
pincott.  The  body  of  the  car  exhibited  was  taken  out  of  a  lot 
of  ten  cars  built  for  Utica,  N.  Y.,  and  was  of  the  semi-convertible 
type,  with  a  small  upper  sash  raising  into  the  roof  and  a  lower 
sash  dropping  flush  with  the  sash-rail.  The  car,  which  is  intended 
to  be  operated  on  a  belt  line  only,  was  single  ended,  having  a 
\estibtile  in  front  and  a  platform  with  one  side  closed  at  the 
rear.  This  body  was  mounted  on  the  Stephenson  No.  20  truck 
described  in  these  pages  two  weeks  ago,  and  within  the  car  were 
shown  handsome  models  of  the  No.  6,  No.  12  and  No.  20  trucks. 
Steps  were  provided  to  facilitate  access  to  the  interior  of  the 
car,  which  was  not  removed  from  the  truck  on  which  it  had  been 
brought  to  the  Garden,  and  the  delegates  were  allowed  to  examine 
at  their  leisure  the  interior  arrangement.  A  long  aisle  extended 
through  the  center,  having  eighteen  cross  seats  and  two  longi- 
tudinal seats  at  the  end,  made  by  the  American  Car  Seat  Company. 
The  interior  finish  of  the  car  was  mahogany  with  inlaid  wood- 
work. The  car  was  equipped  with  electric  heaters  from  the  Con- 
solidated Car  Heating  Company,  and  also  with  the  Consolidated 


EXHIBIT  OF  UNITED  STATES  ELECTRIC  SIGNAL  CO. 


Car  P'ender  Company's  Providence  fender.  P.  M.  Kling,  the  gen- 
eral manager,  and  E.  J.  Lawless,  the  general  sales  agent,  were 
among  the  Stephenson  people  present,  and  did  much  toward  pro- 
moting the  interests  of  their  company. 

THE  STERLING-MEAKER  COMPANY  had  a  space  in  the 
main  hall,  where  its  well-known  line  of  registers,  fenders,  trucks, 
etc.,  did  not  fail  to  attract  a  large  amount  of  attention.  Three 
types  of  Sterling  registers  and  three  types  of  Meaker  registers 
were  shown,  and  their  details  were  explained.  A  section  of  a 
car  platform  was  included  in  the  exhibit,  on  which  was  placed  a 
working  Sterling-Meaker  brake  with  shortened  brake-handle  rod, 
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and  the  Sterling  sand  box  was  shown.  An  interesting  feature 
of  the  exhibit  was  the  Earll  trolley  retriever,  which  will  imme- 
diately pull  down  the  trolley  wheel  rope  on  the  wheel  leaving  the 
wire.  The  exhibit  was  in  charge  of  J.  H.  Carson,  C.  S.  Ackley, 
E.  F.  Wickwire  and  J.  A.  Stow. 

THE  UNITED  STATES  STEEL  COMPANY,  of  Boston,  had 
a  large  exhibit  in  the  main  hall,  where  it  showed  the  latest  design 
of  Neal  duplex  brake.  The  brake  is  operated  on  the  hydraulic  prin- 
ciple, an  axle  pump  forcing  the  liquid  through  the  brake 
cylinders  and  valves  and  applying  the  brake  by  increased  pressure 
in  the  brake  cylinder  when  the  flow  of  liquid  is  throttled.  The 
brakes  were  shown  attached  to  a  maximum-traction  truck  and 
a  large  four-wheel  truck. 

THE  READING  CAR  WHEEL  COMPANY,  of  Reading,  Pa., 
was  represented  by  its  president,  H.  H.  Hewitt,  who  attended  the 
convention  and  met  many  old  friends  among  the  delegates. 

THE  NEW  HAVEN  CAR  REGISTER  COMPANY,  of  New 
Haven,  Conn.,  had  a  well-situated  space,  directly  opposite  the  en- 
trance of  the  annex,  where  it  showed  a  full  line  of  the  many  spe- 
cialties which  it  manufactures  and  handles.  A  line  of  registers  was 
artistically  arranged  in  the  rear,  interspersed  with  frames  contain- 
ing punches,  badges,  buttons,  register  fixtures,  etc.  "Red,  wliite 
and  blue"  trade-marked  trolley  cord  and  the  New  Haven  trolley 
pole  catcher,  which  is  a  recently  brought  out  novelty  of  the  com- 
pany, attracted  considerable  attention.  The  company  was  repre- 
sented by  W.  M.  Anthony,  president;  F.  Coleman  Boyd,  vice- 
president  ;  John  S.  Bradley,  secretary  and  treasurer ;  F.  B.  Ken- 
nedy, assistant  secretary;  M.  D.  F.  Yates  and  J.  H.  Hayes. 

THE  INTERNATIONAL  TRUST  COMPANY,  of  Maryland, 
was  represented  by  its  solicitor,  William  J.  Devon,  of  Baltimore. 

MERRITT  &  COMPANY,  of  Philadelphia,  manufacturers  of 
ornamental  iron  and  wirework,  were  represented  by  Stephen 
Morris,  their  secretary.  They  distributed  several  thousand  hand- 
somely gotten  up  pamphlets  descriptive  of  their  expanded  metal 
lockers  that  have  been  found  so  useful  in  power  houses,  car 
houses  and  shops.  They  are  also  in  use  by  many  of  the  most 
prominent  manufacturers. 

THE  DARLINGTON  ELECTRIC  FOUNTz\IN  &  SUPPLY 
COMPANY,  of  Philadelphia,  was  represented  by  F.  W.  Darling- 
ton, consulting  electrical  and  mechanical  engineer,  and  also  by 
D.  Scott  Quintin,  secretary. 


EXHIBIT  OF  THE  NEAL  DUPLEX  BRAKE 

JOHN  BLAIR  MacAFEE,  the  well-known  street  railway  and 
electrical  contractor  of  Philadelphia,  was  entertaining  his  many 
friends  in  his  most  characteristic  way.  Mrs.  MacAfee  was  also 
in  New  York  with  her  husband.  Mr.  MacAfee  had  additional 
representation  in  the  person  of  Louis  S.  Kite,  treasurer,  and 
Charles  L.  Furbay,  superintendent  of  the  Ohio  River  Electric 
Railway  &  Power  Company,  Pomeroy,  Ohio,  which  is  one  of  the 
several  electric  roads  controlled  by  Mr.  MacAfee.  These  gentle- 
men also  report  that  they  have  just  commenced  the  construction 
of  a  9-mile  road  in  New  Orleans,  and  have  others  in  contempla- 
tion. 


THE  CHARLES  SCOTT  SPRING  COMPANY,  of  Philadel- 
phia, was,  as  usual,  represented  by  D.  L.  Roche,  who  distributed 
among  his  friends  a  very  useful  memorandum  book. 

THE  PENNSYLVANIA  ELECTRICAL  &  RAILWAY 
SUPPLY  COMPANY,  of  Pittsburgh,  Pa.,  was  well  represented 
by  its  secretary  and  treasurer,  Samuel  F.  Hammond,  and  H.  M. 
Laughlin,  vice-president.  While  these  two  gentlemen  were  wel- 
comed by  the  numerous  friends  of  their  company,  all  regretted  that 
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they  did  not  have  the  pleasure  of  seeing  R.  R.  Hammond,  who,  on 
account  of  pressure  of  business,  was  unable  to  attend. 

THE  VAN  DORN-ELLIOTT  ELECTRIC  COMPANY,  of 
Cleveland,  exhibited  commutators,  armature  and  field  coils  and 
a  rewound  armature  as  a  sample  of  the  work  that  it  is  able  to  do 
in  the  way  of  supplying  repairs  for  electric  railway  companies. 
W.  H.  Elliott  and  W.  A.  Dutton  represented  this  company  and 
made  many  friends. 

R.  D.  NUTTALL  COMPANY,  of  Pittsburgh,  made  no  at- 
tempt at  a  large  exhibit,  but  had  a  few  gears  and  pinions  and  a 
Nuttall  trolley  on  hand,  and  used  its  space  as  a  place  to  meet  its 
many  friends  and  new  acquaintances.  The  Nuttall  factory,  which 
is  now  probably  the  largest  factory  devoted  exclusively  to  gears 
in  the  United  States,  is  being  crowded  very  hard  not  only  with 
turning  out  street  railway  standard  gears  and  pinions,  but  also 
with  turning  out  gears  for  all  other  purposes,  including  some  of 
very  large  size.  F.  A.  Estep,  the  well-known  and  popular 
president  of  the  company,  and  L.  W.  O'Brian  were  on  hand  to 
make  new  friends  for  the  Nuttall  products,  and  succeeded  ad- 
mirably. 

THE  GLOBE  ELECTRIC  MANUFACTURING  COM- 
PANY, of  Cleveland,  Ohio,  which  makes  electric  headlights  and 
a  most  efficient  multiplex  reflector,  exhibited  its  headlights  in  the 
Morris  Electric  booth,  and  George  A.  Schroeder  represented  the 
company. 

THE  AUTO-ELECTRIC  SHUNT  COMPANY,  of  West  New 
Brighton,  N.  Y.,  which  manufactures  a  device  for  substituting  an 
incandescent  lamp  for  any  one  in  a  series  of  lamps  that  may  burn 
out,  had  some  of  its  shunts  on  exhibition.  Their  action  was  ex- 
plained by  F.  W.  Wise. 

THE  INTERNATIONAL  REGISTER  COMPANY,  of  Chi- 
cago, had  a  booth  in  the  main  entrance  of  the  hall,  where  A.  H. 
Woodward  and  W.  H.  Brown  received  visitors  and  showed  those 
interested  the  six  styles  of  registers  which  were  on  exhibition,  and 
also  two  sample  registers  with  glass  fronts,  through  which  could 
be  seen  the  mechanism  of  the  register.  The  large  numbers  of 
conductors  present  were  very  much  interested  in  seeing  the  "in- 
sides"  of  their  familiar  friend,  but  it  was  noticed  that  the  superin- 
tendents and  purchasing  agents  were  not  behind  them  in  this 
respect. 

McLaughlin  car  coupler  company,  of  Philadel- 
phia, which  has  recently  entered  the  field  of  street  railway  work 
with  automatic  couplers  fitted  for  street  railway  service,  had 
models  of  full-sized  samples  and  blue  prints  of  its  couplers  in  its 
space  on  the  south  gallery.  The  type  of  coupler  which  it  uses 
is  identical  with  the  M.  C.  B.  coupler  used  on  steam  railroads,  the 
only  difference  being  that  while  steam  railroad  couplers  allow  for 
turning  curves  by  a  swivel  movement  in  the  coupling  itself,  the 
McLaughlin  couplers  being  adapted  for  the  extremely  short  curve 
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found  in  street  railway  practice  are  entirely  rigid  at  the  point  of 
coupling,  and  allow  almost  no  play.  The  swiveling  of  the  coupler 
is  back  under  the  car  at  the  point  of  attachment.  Charles  H.  Mc- 
Laughlin, president  of  the  company,  and  James  T.  Riley  were  its 
representatives. 

THE  ELECTRIC  R.-MLWAY  EQUIPMENT  COMPANY, 
of  Cincinnati,  had  an  exhibit  of  its  extensive  variety  of  line  ma- 
terial and  general  supplies  in  the  space  of  the  Morris  Electric 
Company,  which  represents  it  in  the  East.  Phil  Harten  was  in  con- 
stant attendance,  representing  the  Electric  Railway  Equipment 
Company. 

JOHN  HOWARD  YARDLEY,  of  Philadelphia,  secretary  of 
the  Keystone  Car  Wheel  Company,  of  Pittsburgh,  was  in  attend- 
ance, looking  after  the  interests  of  his  company,  and,  as  usual,  had 
something  pleasant  to  say  to  all  of  his  old  friends. 


EXHIBIT  OF  THE  ELECTRIC  STORAGE  BATTERY  CO. 


J.  D.  EDWARDS,  of  324  Second  Street,  N.  E.,  Washington, 
D.  C,  showed  a  model  of  a  new  automatic  switch,  of  which  he  is 
the  inventor. 

J.  P.  HEIL.  manager  of  the  Heil  Rail-Joint  Welding  Company, 
of  Milwaukee,  was  among  the  convention  visitors. 

THE  DIAMOND  STATE  STEEL  COMPANY,  of  Wilming- 
ton, Del.,  exhibited  the  Churchill  patent  rail-joints,  the  Diamond 
tie-plate,  the  Diamond  spike  and  railroad  track  fastenings  of 
various  kinds.    J,  A.  Parker  was  in  attendance. 

THE  FRANKLIN  INCANDESCENT  LAMP  COMPANY, 
of  Boston,  which  is  making  a  special  "Femco"'  incandescent  lamp 
for  railway  circuits,  was  represented  by  Jonathan  Camp,,  manager, 
who  found  many  opportunities  to  present  the  ad\  antages  of  his 
lamp  to  street  railway  managers. 

DRAKE,  BREED  &  COMPANY,  engineers  and  contractors, 
of  Philadelphia,  were  represented  by  F.  S.  Drake  and  George 
Breed,  both  members  of  the  firm.  It  was  this  firm  that  secured  the 
contract  for  the  construction  of  the  Hamburg  Railway.  The  line 
is  already  nearly  completed  from  Buffalo  to  Hamburg,  and  the 
power  station  and  rolling  stock  will  soon  be  in  operation.  Plans 
for  the  extension  to  Dunkirk  are  being  prepared,  and  this  much 
of  the  road  will  be  built  and  equipped  next  summer,  as  a  high- 
speed interurban  road,  using  high-tension  current  from  a  large 
central  power  station. 

THE  MERRITT  AIR  BRAKE  COMPANY,  of  New  York, 
was  represented  by  Charles  M.  Englis,  president;  J.  C.  Gilbert, 
vice-president;  W.  M.  Hoagland,  secretary  and  treasurer,  and  W. 
Merritt,  chief  engineer.  This  company  had  on  display  a  very  com- 
plete line  of  its  compact,  electrically-driven  compressors,  which 
attracted  much  favorable  comment  on  account  of  their  neat  design 
and  small  dimensions. 

THE  CHASE-SHAWMUT  COMPANY,  of  Boston,  exhibited 
the  Chase-Shawmut  flexible  rail-bond,  which  uses  solder  for  at- 
tachment to  the  rail.  This  bond,  which  has  been  extensively  used 
at  Seattle  and  is  being  used  by  other  Stone  &  Webster  properties, 
has  made  a  fine  showing  as  to  durability  and  conductivity,  and 
with  the  proper  facilities  is  very  easily  anolied.  George  L.  Os- 
born,  E.  M.  Hamlin,  F.  D.  Masterson  and  H.  P.  Moore  attended 
the  convention  for  this  company. 

FRANK  RIDLON  COMPANY,  of  Boston,  as  usual  made  an 
exhibit  of  its  attractive  line  of  soecialties.  including  the  Wilson 
trollev  ca*-rhpr,  the  Ridlon  track  drill,  the  Kilbourn  sand  box,  the 
Weld  babbitting  de^■ice.  and  an  automatic  vestibule  trolley  shade. 


The  Weld  babbitting  device  is  new  apparatus  for  babbitting  split 
bearings,  in  which  the  work  is  automatically  completed  by  simply 
pouring  the  babbitt.  It  is  claimed  that  skilled  labor  is  not  neces- 
sary to  cast  bearings  with  this  device.  Frank  Ridlon,  president; 
Charles  N.  Wood,  vice-president;  N.  L.  Wood,  H.  F.  Kellogg 
and  Robert  A-Iathias,  looked  after  this  company's  exhibit. 

HAROLD  P.  BROWN,  of  New  York,  who  operated  in  con- 
junction with  the  exhibit  of  the  well-known  Edison-Brown  plastic 
rail-bonds,  a  complete  testing  plant,  obtained  some  remarkable 
results  during  the  convention,  which  attracted  great  interest 
among  railway  engineers.  One  joint  of  loo-lb.  T-rail,  of  Balti- 
more &  Ohio  section,  bonded  with  two  %-in.  plastic  plug  bonds, 
transmitted  a  current  of  2700  amps,  with  a  loss  of  0.0432  volts.  A 
reading  of  a  similar  length  of  unbroken  rail  with  the  same  current 
gave  a  drop  of  0.0375  volts.  Another  joint  of  70-lb.  T-rail,  bonded 
with  two  No.  00000  solid  copper  bonds,  carried  a  current  of  2678 
amps,  with  a  drop  of  0.0064  volts.  The  drop  on  the  unbroken  rail 
of  the  same  length  with  same  current  was  0.0078  volts.  A  current 
of  3000  amps,  was  passed  through  two  switches  in  series,  one  hav- 
ing the  ordinary  ground  and  polished  contacts,  while  the  other 
of  the  same  size  had  plates  and  contact  jaws  amalgamated  by  the 
Edison-Brown  process.  The  drop  across  the  contact  on  the  plain 
switch  was  0.01442  volts,  while  the  drop  on  the  switch,  with  the 
amalgamated  contacts  with  the  same  current,  was  0.00725  volts. 

MENTION  SHOULD  BE  MADE  IN  A  DESCRIPTION  OF 
THE  EXHIBITS  at  convention  hall  of  the  numerous  courtesies 
extended  to  the  association  by  various  supply  houses  and  other 
concerns.  The  generosity  of  the  companies  represented  in  this 
manner  was  very  commendable,  and  the  work  of  Marcus  Nathan, 
the  able  director  of  e.xhibits,  was  greatly  simplified  by  the  assist- 
ance thus  rendered  him.  All  the  switches  for  electrical  installa- 
tions not  supplied  by  the  exhibitors  thernselves  were  loaned  by 
the  General  Electric  Company,  of  Schenectady,  N.  Y.  The  entire 
temporary  wiring  which  was  necessary  for  the  lighting  and  opera- 
tion of  the  exhibits  was  fused  with  Sachs  Noark  fuses,  both  fuses 
and  fuse-blocks  being  loaned  by  the  H.  W.  Johns  Manufacturing 
Company.  Such  small  motors  as  were  necessary  were  loaned  by 
the  Crocker-Wheeler  Company,  of  Ampere,  N.  J.  The  Sterling 
Electric  Manufacturing  Company,  of  Warren,  Ohio,  furnished  a 
large  number  of  incandescent  lamps,  the  entire  annex  being  lightec 
by  this  company.  The  handsome  new  caps  which  were  furnisl:cc 
to  the  ticket  attendants  were  donated  by  F.  H.  Newcomb,  of  Brook- 
lyn, N.  Y.,  and  all  the  circular  loom  required  in  the  electrical  in- 
stallation was  supplied  by  the  American  Circular  Loom  Company, 
of  Chelsea,  Mass. 

THE  ROCHESTER  CAR  WHEEL  WORKS,  of  Rochester, 
N.  Y.,  showed  in  their  large  space  in  the  main  hall  twenty-seven 
different  wheels,  indicating  to  some  extent  the  variety  of  wheels 
necessary  for  the  conditions  of  street  car  service  in  different  parts 
of  the  country,  although  this  was  but  a  small  part  of  the  number 
of  types  which  the  company  is  called  upon  to  make.  Among 
some  of  the  interesting  wheels  shown  were  the  standard  wheels 
used  by  the  Metropolitan  Street  Railway  Company  and  those  used 
by  the  Boston  Elevated  Railway  Company.  Other  wheels  in  the 
exhibit  were  a  40-in.,  900-lb.,  for  electric  locomotives;  a  36-in., 
6so-lb.,  and  a  33-in.,  500-lb.,  for  fast  interurban  service,  these  three 
wheels  being  based  upon  the  Master  Car  Builders'  steam  railroad 
standard,  known  as  double  plate;  a  36-in.  open-plate  wheel,  used 
for  snow  plow  and  sweeper  work,  and  in  some  cases  for  city  cars; 
a  33-in.  electric  brake  wheel;  a  33-in.  Price  momentum  brake 
wheel;  the  standard  street  car,  42S-lb.,  eight-spoke,  and  375-lb., 
seven-spoke  motor  wheel,  the  former  being  competent  for  fast 
speed,  and  several  varieties  of  30-in.  motor  wheels.  The  wheels 
ranged  in  size  from  14  ins.,  135  lbs.,  to  40  ins.,  goo  lbs.,  and  in- 
cluded 18  ins.,  20  ins.  and  22  ins.  for  maximum-traction  trucks. 
There  was  also  shown  a  series  beginning  with  a  wheel  cast  in 
Watertown,  N.  Y.,  in  1854,  under  J.  M.  Ross'  patent  of  March, 
1857,  followed  by  a  type  of  wheel  designed  by  Mr.  Hirt.  when 
master  mechanic  of  the  West  End  Road,  of  Boston,  the  feature 
of  which  was  double  brackets,  and  the  same  in  single-plate  design. 
Then  a  curved-spoke  wheel,  designed  by  F.  D.  Russell  in  1894, 
nn  which  a  design  patent  was  not  obtainable,  in  consequence  of 
the  Ross  patent,  above  mentioned,  and  finally  the  Western 
double-bracket  design  of  recent  date,  which  resembles  very  closely 
the  wheel  of  1854.  This  series  was  shown  simply  as  a  matter  of 
interest,  and  to  point  out  that  nearly  half  a  century  ago  a  bracketed 
wheel  was  produced  almost  on  the  same  lines  as  the  other  wheel 
of  recent  date.  The  company  was  well  represented,  including 
amonsf  the  gentlemen  who  entertained  its  friends  President  C. 
Chaoin,  Vice-President  F.  D.  Russell  and  E.  H.  Chapin.  A  hand- 
some penknife  was  distributed  as  a  souvenir,  with  the  company's 
accustomed  senerosity. 

THE  BETHLEHEM  STFKL  COMPANY,  of  South  Bethle- 
hem, Pa.,  was  represented  by  H.  F.  J.  Porter,  manager  of  the  New 
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York  office.  Mr.  Porter  is  a  familiar  figure  at  the  American  Street 
Railway  Association  conventions,  and  this  year  he  had  the  pleasant 
duty  of  extending  an  invitation  from  his  company  to  visit  the 
works  at  South  Bethlehem.  A  large  number  accepted  this  gen- 
erous offer,  and  an  account  of  the  trip  is  given  elsewhere.  Mr. 
Porter  was  assisted  by  H.  E.  Flewellin,  also  of  the  New  York 
office. 

THE  CONSOLIDATED  CAR  FENDER  COMPANY,  oi 
New  York,  sold  more  "Providence"  fenders  during  the  conven- 
tion than  the  entire  number  sold  at  the  six  previous  ones.  Col.  A.  C. 
Woodworth,  the  amiable  general  manager,  has  now  more  friends 
than  ever,  and  intends  to  keep  them  no  matter  how  many  times 
he  is  compelled  to  enlarge  his  factory.  The  Campbell  snow  broom 
and  Millen  step  lifter  also  proved  extremely  popular.  Full  par- 
ticulars of  this  exhibit  were  published  last  week. 

THE  CHARLES  E.  DUSTIN  COMPANY,  of  New  York,  was 
represented  at  the  convention  by  its  president,  Charles  E.  Dustin. 
Although  starting  hardly  a  month  ago,  this  firm  has  already  be- 
come quite  a  factor  in  the  steam  and  electrical  machinery  trade, 
and  Mr.  Dustin  was  warmly  congratulated  by  his  many  friends  in 
the  railway  and  electrical  field. 

THE  AMERICAN  STOKER  COMPANY,  of  New  York,  al- 
though having  no  exhibit,  had  its  interests  well  looked  after  by 
President  Royal  C.  Peabody,  who  held  the  attention  of  many  of 
ttie  delegates  by  the  results  attained  by  his  well-known  automatic 
stokers.  Some  interesting  competitive  tests  have  recently  been 
made  in  a  large  manufacturing  plant,  which  are  quite  flattering  to 
the  company.  John  MacCormack,  chief  engineer,  was  also  in 
attendance. 

F.  E.  HUNTRESS  made  many  new  friends  for  himself  and  the 
St.  Louis  Car  Company  at  the  convention.  One  of  the  finest 
souvenirs  given  this  year,  a  fine  pearl-handled  pocket  knife,  was 
distributed  at  his  exhibit. 

J.  R.  McCARDELL  &  COMPANY,  of  Trenton,  N.  J.,  ex- 
hibited one  of  their  extensively  used  trolley  wagons.  This  im- 
portant feature  of  street  railway  equipment  was  carefully  inspected 
by  the  delegates,  and  much  favorable  comment  made  on  its  con- 
struction. 

THE  TAUNTON  LOCOMOTIVE  MANUFACTURING 
COMPANY,  of  Taunton,  Mass.,  did  an  immense  business  with  its 
exhibit  of  a  heavy  21-ton  snow  plow,  with  pneumatically-operated 
plows,  as  described  last  week.  Treasurer  W.  R.  Billings  and  H. 
L.  Hepburn  were  in  attendance,  as  were  also  Jacob  Wendell,  Jr., 
R.  L.  MacDuffie  and  H.  R.  Newkirk,  of  Wendell  &  MacDuffie, 
of  New  York- 

THE  H.  W.  JOHNS  MANUFACTURING  COMPANY, 
of  New  York,  had  an  attractive  space  at  the  left  of  the 
entrance.  Joseph  Sachs  exhibited  in  a  practical  manner  the 
relative  merits  of  the  Noark  fuses  and  the  ordinary  open 
fuse,  both  on  short-circuit  and  heavy  overloads.  A  stand 
had  been  erected  containing  two  fuse  boxes — one  for  open  fuses 
and  one  for  enclosed  Noark  fuses,  and  by  passing  current  through 
the  two  types  the  difference  was  made  clearly  evident.  Three  of 
the  large  elevated  lines  and  over  6000  surface  cars  are  already 
equipped  with  Noark  fuses,  and  two  examples  of  fuse  boxes  par- 
ticularly designed,  one  for  elevated  and  the  other  for  surface  lines, 
were  illustrated.  The  company  besides  exhibited  car  heaters  and 
insulating  materials  and  specialties,  including  overhead  line  ma- 
terial made  of  Molded  Mica.  The  Monarch  insulation  was  also 
shown.  In  addition  to  Mr.  Sachs  there  were  present  in  the  booth 
A.  Flail  Berry,  manager  of  the  electrical  department,  of  the  New 
York  office;  J.  Meek,  S.  G.  Meek,  E.  B.  Hatch,  D.  T.  Dixon,  J. 
W.  Perry  and  James  Humphreys. 

JACOB  WENDELL,  JR.,  of  Wendell  &  MacDuffie,  of  New 
York,  was  in  attendance,  having  just  arrived  from  Europe,  where 
he  had  been  on  a  business  trip.  He  reported  having  had  a  most 
successful  visit.    Mr.  MacDuffie  was  also  at  the  convention. 

WHIPP  &  SEELEY,  of  New  York,  were  represented  by  both 
members  of  the  firm,  who  circulated  about  the  Garden  talking 
supply  business  in  general  and  their  own  lines  of  special  brass- 
work,  trolley  wheels  and  line  material  in  particular  with  their 
numerous  friends. 

F.  W.  ROLLER,  of  Machado  &  Roller,  New  York,  was  pres- 
ent to  interest  the  delegates  in  the  new  Whitney  rail-bond  testing 
instrument  described  recently  in  these  pages.  Mr.  Roller  had  an 
exhibit  with  Harold  P.  Brown, 

THE  UNITED  STATES  PROJECTILE  COMPANY,  of 
Brooklyn,  N.  Y.,  exhibited  gears  and  pinions.  The  company's 
space  was  handsomely  arranged  with  large  polished  shells,  whose 
warlike  appearance  did  not  keep  the  delegates  from  examining 
the  pressed-steel  pinions  of  which  it  makes  a  specialty.  The  rep- 
resentatives were  C.  E.  Porter,  secretary;  L.  E.  Robert  and  B. 
W.  Stone. 


THE  AMERICAN  TELEGRAPHONE  COMPANY,  of  New 
York,  had  E.  W.  Creecy  in  charge  of  its  recording  telephone  and 
phonograph. 

THE  TROJAN  TROLLEY  TENDER  COMPANY,  of  Troy, 
N.  Y.,  was  represented  by  A.  W.  Ham  and  R.  H.  Ham,  who  had 
one  of  the  "tenders"  on  exhibition  with  Francis  Granger. 

THE  THOMAS  H.  BIBBER  COMPANY,  of  Boston,  Mass., 
was  represented  by  Thomas  H.  Bibber. 

GEORGE  W.  KNOX,  the  well-known  Chicago  electric  rail- 
way engineer,  met  a  large  number  of  old  friends  at  the  convention. 

PORTER  &  BERG,  of  Chicago,  were  represented  by  both 
members  of  the  firm,  J.  W.  Porter  and  M.  A.  Berg.  They  re- 
ported that  the  electric  railway  supply  business  of  the  Middle  West 
was  never  better. 

A.  A.  HILTON,  general  sales  agent  of  the  St.  Louis  Car  Wheel 
Company,  of  St.  Louis,  Mo.,  was  meeting  his  many  friends  at  the 
Garden.  At  a  convention  remarkable  for  the  handsome  souvenirs 
given  out  any  one  attracting  particular  attention  had  to  be  of  the 
highest  order,  but  the  handsomely-polished  model  car-wheel  paper 
weight  distributed  by  Mr.  Hilton  will  long  be  appreciated  by  the 
delegates. 

D.  W.  PHELAN,  of  New  York,  who  supplied  the  handsome 
poles  used  in  connection  with  Pittsburgh  Reduction  Company's 
exhibit,  was  in  attendance  interesting  the  delegates  in  his  most 
complete  line  of  poles,  cross-arms,  ties  and  piling. 

THE  BRADY  BRASS  COMPANY  exhibited  an  extensive  line 
of  its  electric  railway  motor  bearings,  including  both  armature 
bearings,  axle  bearings,  and  the  well-known  products  of  this  com- 
pany were  ably  described  by  the  representatives  in  attendance, 
consisting  of  D.  M.  Brady,  C.  P.  King,  C.  M.  Reubens,  F.  C. 
Cameron  and  E.  F.  Wilmerding.  A  number  of  trolley  wheels, 
different  kinds  of  solder,  etc.,  were  included  in  the  exhibit,  and  a 
handsome  bronze  pencil  was  given  to  anyone  visiting  the  booth. 

THE  DUFF  MANUFACTURING  COMPANY,  of  Pitts- 
burgh, Pa.,  exhibited  a  large  line  of  Barrett  jacks  in  the  north 
balcony.  The  representatives  present  were  J.  R.  McGinley,  presi- 
dent; G.  F.  Freed,  superintendent,  and  J.  S.  Singer,  of  New  York. 

GILES  S.  ALLISON,  of  New  York,  had  an  interesting  collec- 
tion of  registers,  etc.,  in  the  main  entrance  hall.  He  is  a  most 
ardent  advocate  for  the  St.  Louis  register,  which  he  represents, 
and  succeeded  in  making  many  new  friends  for  this  well-known 
fare  recorder.     He  also  showed  Tripartite  steel  poles. 

THE  JOHN  A.  ROEBLING'S  SONS  COMPANY  was  rep- 
resented by  H.  L.  Shippy,  manager  of  its  New  York  office,  as 
well  as  by  Messrs.  Bailey,  Cockey  and  Harrington. 

D.  J.  EVANS,  of  Chicago,  was  present  for  the  North  American 
Railway  Construction  Company  and  the  American  Improved  Rail- 
Joint  Company.  The  exhibit  of  these  companies  was  made  in 
connection  with  that  of  the  Lorain  Steel  Company. 

THE  BABCOCK  &  WILCOX  COMPANY  made  one  of  the 
most  impressive  exhibits  at  the  convention — an  aggregate  of  over 
120,000  hp  of  Babcock  &  Wilcox  boilers  installed  or  under  con- 
tract for  the  elevated,  surface  and  underground  systems  of  Man- 
hattan Island.  This  exhibit,  for  obvious  reasons,  was  not  trans- 
ferred to  a  booth  at  Madison  Square  Garden. 

THE  CHICAGO  TRUCK  COMPANY  was  present  in  the 
person  of  E.  A.  Curtis,  vice-president,  who  distributed  catalogues 
and  explained  personally  the  advantages  of  the  various  types  of 
trucks  which  his  company  is  manufacturing. 

THE  OHMER  CAR  REGISTER  COMPANY,  of  Dayton, 
Ohio,  had  a  most  artistically  arranged  exhibit  just  at  the  entrance 
to  Convention  Hall.  This  company  showed  the  various  types  of 
Ohmer  revenue  savers  for  which  it  is  noted,  and  was  represented 
by  J.  F.  Ohmer,  W.  F.  Breidenbach  and  E.  S.  Atwood.  J.  H. 
Stedman,  of  Rochester,  was  also  present  a  large  part  of  the  time. 
Through  an  unfortunate  mistake  the  Ohmer  Company  was  un- 
able to  show  its  space  as  brilliantly  illuminated  as  had  been  in- 
tended, but  as  it  was  it  made  one  of  the  handsomest  showings  at 
the  convention, 

THE  BULLOCK  ELECTRIC  MANUFACTURING  COM- 
PANY, of  Cincinnati,  and  the  Wagner  Electric  Manufacturing 
Company,  of  St.  Louis,  were  represented  by  Frank  G.  Bolles,  man- 
ager advance  department.  Mr.  Bolles  distributed  "gold  medals" 
and  lead  pencils  bearing  his  companies'  imprint,  both  of  which 
liroA-ed  exceedingly  popular  as  convention  souvenirs. 

THE  AMERICAN  RAILWAY  SUPPLY  COMPANY  ex- 
hibited a  fine  collection  of  its  extensive  line  of  small  brass  special- 
tics.  This  company's  badges,  buttons  and  number  plates  are 
very  largely  used  l)y  the  street  railways  of  this  cnunlry,  and  Gen- 
eral Manager  Walter  Chur  met  many  old  bnytTs  :U  the  convcn- 
ti()n  while  creating  a  h"sl  (if  new  ones. 
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THE  STANDARD  VARNISH  WORKS,  of  New  York,  were 
ably  represented  by  J.  C.  Dolph  and  E.  L.  Phillips,  who  dis- 
tributed a  handsome  souvenir  incidentally  to  describing  the  vari- 
ous merits  and  wide  use  of  the  Standard  varnish. 

THE  NATIONAL  BRIDGE  COMPANY,  of  New  York,  was 
represented  by  C.  W.  Smith,  secretary.  Bridges  and  steel  struc- 
tural work  for  street  railway  purposes  are  a  special  feature  of  the 
National  Bridge  Company's  rapidly  growing  business. 

THE  FOWLER  &  ROBERT  MANUFACTURING  COM- 
PANY, of  New  York,  had  an  assortment  of  registers  on  exhibi- 
tion that  was  well  worth  examining.  The  work  of  the  company's 
factory  in  Brooklyn  is  hard  to  surpass,  and  the  examples  shown 
at  the  convention  were  of  the  best  quality  and  workmanship.  The 
representatives  present  were  J.  W.  Fowler,  president;  G.  W.  Linch, 
treasurer;  F.  A.  Morrell  and  Eldridge  Packer. 

THE  WESTERN  ELECTRICAL  SUPPLY  COMPANY,  of 
St.  Louis,  was  ably  represented  by  Charles  Scudder,  Jr.,  manager 
of  its  railway  department. 

WILLIAM  THOMAS  WATSON  had  ample  evidence  to  pre- 
sent as  to  the  merits  of  the  "Twentieth  Century  Lifeguard,"  both 
in  the  obvious  advantages  of  the  fender  itself,  and  its  success  in 
practical  operation. 

THE  G.  C.  KUHLMAN  CAR  COMPANY,  of  Cleveland, 
Ohio,  was  represented  by  its  secretary,  C.  A.  Ricks.  While  the 
Kuhlman  Company  made  no  exhibit  at  the  convention,  a  much 
more  striking  evidence  of  the  company's  activity  than  would  have 
been  possible  at  Madison  Square  Garden,  is  furnished  by  the  im- 
mense new  plant  now  building  at  Cleveland. 

THE  NATIONAL  BATTERY  COMPANY,  of  Buffalo,  was 
represented  by  Joseph  P.  Devin,  vice-president  and  general  man- 
ager, and  Elmer  A.  Sperry,  expert  and  electrical  engineer.  Mr. 
Sperry  was,  of  course,  one  of  the  best  known  electric  railway 
pioneers  at  the  convention,  and  substantial  success  may  be  pre- 
dicted for  his  new  battery  in  the  traction  field. 

THE  NEW  YORK  SWITCH  &  CROSSING  COMPANY,  of 
Hoboken,  N.  J.,  was  represented,  as  usual,  by  W.  C.  Wood,  presi- 
dent. 

THE  STANDARD  POLE  &  TIE  COMPANY,  of  New  York, 
was  represented  by  E.  G.  Chamberlin,  vice-president,  who  reports 
a  constantly  increasing  business  in  the  electric  railway  field.  Mr. 
Chamberlin's  attendance  at  the  convention  resulted  in  a  number 
of  inquiries,  which  will  doubtless  lead  to  an  even  larger  number 
of  orders  in  the  near  future.  The  Standard  Pole  &  Tie  Company 
makes  a  specialty  of  Southern  white  cedar  poles,  and  has  excellent 
facilities,  also,  for  furnishing  ties,  cross-arms,  brackets,  pins, 
braces,  etc.  A  large  stock  is  always  on  liand  at  the  Jersey  City 
storehouse. 

 ^♦^  

The  Trip  to  the  Brill  Works 


This  pleasant  excursion  was  participated  in  by  a  number  of  the 
delegates  on  Saturday,  Oct.  12,  on  the  invitation  of  the  J.  G.  Brill 
Company,  of  Philadelphia.  Quite  a  party  left  for  Philadelphia  at 
11:55  a-  m--  on  the  private  car  "Grace,"  to  make  an  inspection  of 
the  company's  works  in  Philadelphia.  The  party  contained  a  large 
number  of  ladies,  and  on  the  arrival  of  the  special  car  at  the  Broad 
Street  station,  this  portion  of  the  attendance  was  taken  for  a  drive 
through  Fairmount  Park  and  Wissahickon,  while  the  gentlemen 
devoted  the  whole  afternoon  to  going  carefully  through  the  works. 
The  inspection  of  a  large  manufacturing  company  is,  of  course,  of 
great  interest  to  all  railway  men,  but  when  such  a  plant  as  has 
been  built  up  by  the  Brill  Company,  representing  as  it  does  the 
highest  type  of  technical  efficiency,  and  the  most  perfect  system 
of  industrial  organization  and  management,  is  thrown  open  to 
visitors,  the  interest  and  pleasure  are  increased  many  fold,  and  the 
trip  was  a  source  of  great  enjoyment  to  those  who  accepted  the 
courtesy  extended  on  last  Saturday.  Included  in  the  party  were: 
Andrew  Radel  and  Mrs.  Radel,  of  New  Brunswick,  N.  J.;  Mrs. 
Barnett,  of  Bridgeport,  Conn.;  W.  S.  Dimmock  and  Mrs.  Dim- 
mock,  of  Richmond.  Va.;  M.  S.  Hopkins  and  Mrs.  Hopkins,  of 
Columbus.  Ohio;  T.  C.  Penington,  of  Chicago,  111.;  George 
Yuille,  of  Chicago,  111.;  Frank  L.  Fuller,  of  Philadelphia;  N.  R. 
Nothbohn,  of  Spokane,  Wash.;  E.  L.  Huntington,  of  Spokane, 
Wash.;  H.  M.  Sloan,  of  Chicago,  111.;  W.  Wamsley,  of  Chicago, 
111.;  W.  B.  Rae.  of  Detroit,  Mich.;  William  R.  Wood,  of  Portland, 
Maine;  E.  A.  Newman,  of  Portland,  Maine;  Dr.  Wheeler,  of  Port- 
land, Maine:  Mr.  Whitney,  of  Portland,  Maine;  Charles  E.  Car- 
penter, of  Philadelphia:  George  M.  Haskell,  of  New  Haven, 
Conn.;  Thomas  Walsh,  of  New  Brunswick.  N.  J.;  D.  B.  Dean  and 
Mrs.  Dean,  of  Chicago.  111.,  and  W.  H.  Heulings,  Jr.,  and  Mrs. 
Heulings.  of  Philadelphia. 


Pan-American  Awards 


The  list  of  the  companies  which  received  awards  at  the  Pan- 
American  Exposition  has  just  been  made  public.  The  names  of 
those  companies  who  have  been  prominent  in  the  street  railway 
work,  and  who  received  either  gold  or  silver  medals,  are  given 
below.  It  should  be  said  in  this  connection  that  some  of  the 
largest  companies  exhibiting  at  the  convention  did  not  enter  for 
award,  and  this  explains  the  absence  of  several  prominent  names 
on  the  list  below: 

DIVISION  IX.— MACHINERY 
GOLD  MEDALS 

American   Steam   Gauge   &   Valve   Manufacturing   Company,   Boston,  steam 

gages  and  engine  fittings. 
American  Tool  Works  Company,  The,  Cincinnati,  Ohio,  radial  drill. 
American  Tool  Works  Company,  The,  Cincinnati,  Ohio,  lathe. 
American  Steel  &  Wire  Company,  Chicago,  diamond  dies  for  drawing  wire. 
Buffalo  Forge  Company,  Buffalo,  steam  engines. 
Buffalo  Forge  Company,  Buffalo,  blowers  and  fans. 

BuUard  Machine  Tool  Company,  The,  Bridgeport,  Conn.,  turret  and  engine 
lathe. 

ilullard  Machine  Tool  Company,  Bridgeport,  Conn.,  boring  mill. 
Boston  Belting  Company,  Boston,  mechanical  rubber  goods. 
Bement,  Miles  &  Co.,  Philadelphia,  steam  hammer. 

Brown  &  Sharpe  Manufacturing  Company,  Providence,  K.  I.,  No.  6  auto- 
matic gear  cutting  machine.  ^ 

Brown  &  Sharpe  Manufacturing  Company,  I^rovidence,  U.  L,  drilling,  ream- 
ing, milling  and  measuring  tools. 

Brown  &  Sharpe  Manufacturing  Company,  l^rovidence,  K.  I.,  No.  00  auto- 
matic screw  machine. 

Carborundum  Company,  The,  Niagara  Falls,  N.  Y.,  carborundum. 

Chisholm-Moore  Manufacturing  Company,  Cleveland,  Ohio,  anti-friction  dif- 
ferential chain  hoist, 

Cincinnati  Machine  Tool  Company,  The,  Cincinnati,  Ohio,  upright  drill. 

Cincinnati  Milling  Machine  Company,  The,  Cincinnati,  Ohio,  universal  mill- 
ing machine 

Cleveland  Twist  Drill  Company,  Cleveland,  Ohio,  twist  drills,  reamers  and 
cutters. 

Cleveland  Machine  Screw  Company,  Cleveland,  Ohio,  automatic  turret  lathe 
and  chucking  machine. 

Cleveland  Machine  Screw  Company,  Cleveland,  Ohio,  worm  milling  machine. 

Dodge  Manufacturing  Company,  Mishawaka,  Ind. ,  rope  transmission. 

Jenkins  Brothers,  New  York  City,  steam  and  water  valves. 

Jenkins  Brothers,  New  York  City,  Jenkins  96  sheet  packing. 

Lunkenheimer  Company,  The,  Cincinnati,  Ohio,  valves,  lubricators  and  en- 
gine fittings. 

Long  &  Allstatter  Company,  Hamilton,  Ohio,  power  punching  and  shearing 
machine. 

Lodge  &  bhipley  Machine  Tool  Company.  The,  Cincinnati,  Ohio,  engine 
lathes. 

Morse  Twist  Drill  &  Machine  Company,  New  Bedford,  Mass.,  machine  tools. 
Niles  Tool  Works  Company,  The,  Hamilton,  Ohio,  boring  and  turning  ma- 
chines. 

National  Tube  Company,  Pittsburgh,  Pa.,  tubes  and  pipes. 
Otto  Gas  Engine  Works,  Philadelphia,  Pa.,  gas  engines. 
Prentice  Bros.  Company,  Worcester.  Mass.,  drill. 
Pond  Machine  Tool  Company,  The,  Plainfield,  N.  J.,  planer. 
Pratt  &  Whitney   Company,   Hartford,   Conn.,   drills,   reamers,  cutters  and 
measuring  tools. 

Pratt  &  Whitney  Company,  Plartford,  Conn.,  profiling  machine. 
Pratt  &  Whitney  Company,  Hartford,  Conn.,  double-head  milling  machine. 
Robins  Conveying  Bolt  Company,  New  \  ork  City,  belt  conveyor. 
Roebling's  Sons  Company.  John  A.,  Trenton,  N.  J.,  power  transmission  (wire 
rope). 

koebling's  Sons  Company,  John  A.,  Trenton,  N.  J.,  wire. 

Scliieren  &  Co.,  Charles  A.,  New  York  City,   "Bull's  Head"   Electric  and 

"Royal  Extra"  brands  leather  belting. 
Struthers,  Wells  6c  Co.,  Warren,  Pa.,  300-hp  gas  engine. 
Shelby  Steel  Tool  Company,  Cleveland,  Ohio,  seamless  steel  tubes. 
Wilmarth  &  Morman  Company,  Grand  Rapids,  Mich.,  drill-grinding  machine. 
Worthington,  Henry  R.,  Brooklyn,  N.  Y.,  jet  condenser. 

Walworth  Manufacturing  Company,  Boston,  Mass.,  valves,  fittings  and  tools. 

SILVER  MEDALS 
American  Blower  Company,  Detroit,  Mich.,  fans  and  blowers. 
Ames  Iron  Works,  Oswego,  N.  Y.,  automatic  steam  engines. 
American  Roller  Bearing  Company,  Boston,  Mass.,  roller  bearings. 
Ball  Engine  Company,  Erie,  Pa.,  steam  engine. 

Bessemer  Gas  Engine  Company,  The,  Globe  City,  Pa.,  double-cylinder  2-cycle 
gas  engine. 

Buffalo  Forge  Company,  Buffalo,  punches,  shears  and  forges;  induced  draft; 

blacksmith's  drills. 
Burt  Manufacturing  Company,  Akron,  Ohio,  oil  filters. 

Bliss  Company,  E.  W.,  Brooklyn,  N.  Y.,  sheet-metal  stamping  and  drawing 
machines. 

Bickford  Drill  Tool  Company,  Cincinnati,  Ohio,  radial  and  multiple  drill. 
Chapman  Double  Ball  Bearing  Company,  New  York  City,  double  ball  bearing. 
Chicago  Pneumatic  Tool  Company,  Chicago,  pneumatic  tools  and  appliances. 
Chisliolm   &    Moore   Manufacturing   Company,    Cleveland,    Ohio,  pneumatic 
drills. 

Eddy  Valve  Company,  Waterford,  N.  Y.,  gate  valves. 
Eddy  Valve  Company,  Waterford,  N.  Y.,  Eddy  fire  hydrant. 
Pitchburg  Steam  Engine  Company,  Fitctiburg,  Mass.,  steam  engine. 
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Green  Fuel  Economizer  Company,  The,  Matteawan,  N.  Y.,  fuel  economizer. 
Gisholt  Machine  Company,  Madison,  Wis.,  tool  grinders. 
Gisholt  Machine  Company,  Madison,  Wis.,  turret  lathes. 
Lane  &  Bodley  Company,  The,  Cincinnati,  Ohio,  Corliss  steam  engine. 
Hazard  Manufacturing  Company,  Wilkesbarre,  Pa.,  wire  rope. 
Norton   Emery  Wheel   Company,   Worcester,   Mass.,   "Bath"   machine  indi- 
cators. 

Prentiss  Tool  &  Supply  Company,  New  York  City,  general  arrangement  of 

exhibit  of  machine  tools. 
Powell  Company,  The  William,  Cincinnati,  O.,  oil  cups  and  valves. 
Philadelphia  Pneumatic  Tool  Company,  Philadelphia,  pneumatic  tools. 
Standard  Tool  Company,  The,  Cleveland,  Ohio,  twist  drills,  reamers,  milling 

cutters  and  taps. 

Williams  Company,  J.  H.,  Brooklyn,  N.  Y.,  drop-forged  wrenches  and  chain 
pipe  wrenches. 

Wheeler  Condenser  &  Engineering  Company,  New  York  City,  Admiralty 
surface  condenser,  with  combined  air  and  circulating  pump. 

DIVISION  X.— ELECTRICITY 
GOLD  MEDALS 

American  Steel  &  Wire  Company,  Chicago,  New  York  City,  electric  wires 
and  cables. 

General  Electric  Company,  Schenectady,  N.  Y.,  machinery  and  apparatus  for 
generating  and  using  electricity. 

General  Electric  Company,  Schenectady,  N.  \'.,  electric  lighting  apparatus. 

General  Electric  Company,  Schenectady,  N.  Y.,  electrical  measuring  instru- 
ments. 

National  Carbon  Company,  Cleveland,  Ohio,  carbon  products. 

Niagara  Falls  Power  Company,  Niagara  Falls,  N.  Y.,  electric  transmission 

plant,  as  illustrated  by  model. 
Pittsburgh  Reduction  Company,  Niagara  Falls,  N.  Y.,  electrical  conductors 

of  aluminum. 

Roebling's  Sons  &  Co.,  J.,  Trenton,  N.  J.,  wires  and  cables. 
Safety  Insulating  Wire  &  Cable   Company,   The,   New  York   City,  electric 
wires  and  cables. 

Standard  Underground  Cable  Company,  Pittsburgh,  Pa.,  electric  wires  and 
cables. 

Stanley  Electric  Manufacturing  Company,  Pittsfield,  Mass.,  high-tension  al- 
ternating-current apparatus. 

Stanley  Instrument  Company,  Great  Barrington,  Mass.,  electric  wattmeters. 
SILVER  MEDALS 

American  Vitrified  Conduit  Company,  New  York  City,  vitrified  clay  conduits. 

Bernard  Company,  The  E.  G.,  Troy,  N.  Y.,  motor-generator  sets  and  ac- 
cessories. 

Bullock  Electric  Manufacturing  Company,  Cincinnati,  Ohio,  dynamos  and 
motors. 

Camp  Company,  H.  B.,  Akron,  Ohio,  vitrified  conduits. 
Crocker-Wheeler  Compajiy,  Ajnpere,  N.  J.,  dynamos  and  motors. 
Cutler-Hammer  Manufacturing   Company,   Milwaukee,   Wis.,   motor  starters 
and  controllers. 

D.  &  W.  Fuse  Company,  Providence,  R.  I.,  fuses  and  fuse  fittings. 

Electric  Storage  Battery  Company,  Philadelphia,  methods  and  appliances  for 

file  distribution  of  electric  energy. 
Electric  Storage  Battery  Company,  Philadelphia,  storage  batteries. 
Eureka  Tempered  Copper  Works,  North  East,  Pa.,  tempered  copper  and  cast 

copper. 

Gould  Storage  Battery  Company,  New  Y'ork  City,  storage  battery. 

Hazard  Manufacturing  Company,  Wilkesbarre,  Pa.,  insulated  wire  and  cables. 

McRoy  Clay  Works,  Brazil,  Ind.,  vitrified  conduits. 

Queen  &  Co.,  Philadelephia,  self-regulating  X-ray  tube. 

Wagner  Electric  Mantifacturing  Company,  St.  Louis,  single-phase  motors 
and  transformers. 

DIVISION  XL— TRANSPORTATION 
GOLD  MEDALS 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  steam  and  electric  locomotives. 
Brill  Company,  J.  G.,  Philadelphia,  Pa.,  cars  and  trucks  for  electric  roads. 
Electric   Vehicle   Company,  New  York  City,  electric  vehicles   (variety  and 
completeness). 

Electric  Vehicle  Company,  New  York  City,  electric  automobiles. 
General  Electric   Company,  Schenectady,  N.   Y.,  electric  traction  apparatus 
and  system. 

Gas  Engine  &  Power  Company  and  Charles  L.  Seabury  &  Co.,  Morris  Heights, 
New  York  City,  launches,  engine  models. 

Gould  Coupler  Company,  Depew,  N.  Y.,  car  light  by  electric  power  from  axle. 

Mobile  Company  of  America,  Tarrytown,  N.  Y.,  mobiles. 

New  York  Car  Wheel  Works,  Buffalo,  cast-iron  car-wheels. 

Pressed  Steel  Car  Company,  Pittsburgh,  Pa.,  pressed  steel  cars. 

Roebling's  Sons  Company,  John  A.,  Trenton,  N.  J.,  general  exhibit  in  trans- 
portation. 

Safety  Car  Heating  &  Lighting  Company,  The,  New  York  City,  gas  lighting 

for  cars  and  buoys. 
Standard  Railroad  .Signal  Company,  Troy,  N.  Y.,  railroad  signal  apparatus. 
Studebaker   Bros.    Manufacturing  Company,   South   Bend,   Ind.,   street  and 

hand  sprinklers. 

Studebaker  Bros.  Manufacturing  Company,  South  Bend,  Ind.,  freight  and 
delivery  vehicles. 

Studebaker  Eros.  Manufacturing  Company,  South  Bend,  Ind.,  vehicles  for 
farm  use. 

Union  Switch  &  Signal  Company,  The,  Swissville,  Pa.,  Mock  signaling  and 
interlocking  apparatus. 

SILVER  MEDALS 
Bierbaum  &  Merrick  Metal  Company,  Buffalo,  "Ideal"  trolley  wheel. 
Consolidated   Car  Heating  Company,  Albany,  N.   Y.,  heating  apparatus  fur 

steam  and  electric  cars. 
Gold  Car  Heating  Company,  New  York  City,  car-heating  apparatus. 


Gould  Coupler  Company,  Depew,  N.  Y.,  car  couplers  and  platforms. 
McGuire  Manufacturing  Company.  Chicago,  111.,  car-track  sweeper, 
McGuire  Manufacturing  Company,   Chicago,  111.,  trucks  and  appliances  for 
electric  cart. 

New  York  Air  Brake  Company,  The,  New  York  City,  New  York  air  brake. 
Standard  Steel  Works,  Philadelphia,  steel  tires  and  wheels  and  frames. 
Safety  Car  Heating  &  Lighting  Company,  The,  New  York  City,  steam  heating 
for  railway  cars. 

DIVISION  XIII.— MANUFACTURES 
GOLD  MEDALS 

American  Steel  &  Wire  Company,  The,  New  York  and  Chicago,  wire  nails 

and  miscellaneous  springs. 
American  Steel  &  Wire  Company,  The,  New  York  and  Chicago,  flat  steel 

springs. 

Berry  Brothers,  Ltd.,  Detroit,  varnishes. 
Chase  &  Co.,  L.  C,  Boston,  plush  goods. 

Michigan  Stove  Company,  The,  Detroit,  stoves  and  ranges. 

Pantasote  Leather  Company,  The,  New  York  City,  "Pantasote." 

Pittsburgh  Reduction  Company,  The,  Pittsburgh,  aluminum. 

Standard  Paint  Company,  The,  New  York  City,  ruberoid  roofing  and  flooring. 

Stewart  Hartshorn  Company,  East  Newark,  N.  J.,  wood  and  tin  spring  rollers. 

Taylor  Iron  &  Steel  Company,  High  Bridge,  N.  J.,  manganese  steel. 

Williams  &  Co.,  J.  H.,  Brooklyn,  drop  forgings  and  special  designs. 

SILVER  MEDAL 

Standard  Paint  Company,  The,  New  York  City,  P.  &  B.  rubberine  paints 
and  varnish. 

DIVISION  XV.— LIBERAL  ARTS 
GOLD  MEDALS 

Keuffel  &  Esser  Company,  New  Y'ork  City,  surveying  instruments  and  draw- 
ing materials. 

McGraw  Publishing  Company,  New  York  City,  Electrical  World  and  Engineer, 

Street  Railway  Journal,  American  Electrician  and  technical  books. 
Roebling's  Sons  Company,  John  A.,  Trenton,  N.  J.,  bridge  engineering. 

SILVER  MEDALS 
Western  Electrician,  The,  Chicago,  publication.  Western  Electrician. 
Wilson,  James  Godfrey,  New  York  City,  rolling  partitions. 

 *^  ~  ■  ' 

An  Effective  Sleet  Cutter 

The  sleet  cutter  shown  in  the  accompanying  illustration  is 
known  as  the  O.  K.  sleet  cutter,  and  differs  materially  from  all 
other  sleet  cutting  devices.  The  cutter  is  made  in  two  sizes,  to  fit 
both  4-in.  and  6-in.  harps.  It  consists  of  a  brass  lug,  or  contact 
piece,  which  is  riveted  into  a  malleable  iron  elbow  shank,  the  latter 
being  fitted  with  a  nut  to  hold  it  secure  in  place  in  the  harp.  The 


THE  O.  K. SLEET  CUTTER 

brass  contact  lug  is  renewable,  and  can  be  replaced  when  worn 
out,  at  a  small  cost.  This  cutter  is  an  emergency  device,  as  it  can 
be  readily  carried  for  emergency  use  on  the  car,  and  can  be  ad- 
justed by  the  motorman  or  conductor  at  almost  a  moment's  notice. 
It  was  given  a  thorough  test  in  actual  use  during  the  sleet  storms 
of  last  winter,  and  has  proved  very  effective  and  entirely  satisfac- 
tory. Porter  &  Berg,  of  Chicago,  arc  the  sole  agents  for  this  de- 
vice in  the  United  States. 



Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney, 177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  OCT.  S,  1901 

683,898.  Car  Brake;  C.  H.  Beardsley,  Brooklyn,  N.  Y.  App. 
filed  March  2,  i8g6.  A  passage  opens  through  the  working  face  of 
the  shoe  to  conduct  sand  thereto  when  desired. 

683,920.  Railway  Switch;  G.  M.  Ervin,  Johnstown,  Pa.  App. 
filed  Feb,  12,  1901.    A  rotary  switch  member,  having  the  different 
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track  ribs  on  its  faces,  is  mounted  m  a  box-like  structure  in  the 
track  and  is  turned  on  its  pivot  when  necessary  to  change  the 
switch. 

683,927.  Trolley  Switching  Device ;  F.  W.  Garrett,  Johnstown, 
Pa.  App.  filed  Dec.  3,  1900.  The  motorman  can  swing  the  trolley 
laterally  slightly  to  cause  the  wheel  to  engage  with  the  different 
ribs  of  the  switch. 

683,934.  Track  Sanding  Attachment  for  Double-Truck  Motor 
Cars;  A.  W.  Ham,  Lansingburg,  N.  Y.  App.  filed  June  14,  J901. 
The  sand  tube  is  flexible,  and  has  its  lower  end  attached  to  a  part 
of  the  truck  so  that  it  will  be  deflected  when  the  truck  passes 
around  a  curve,  and  thus  always  be  in  position  to  deliver  the  sand 
directly  to  the  rail. 

684,114.  Switch  for  Electric  Conductors;  T.  B.  Shaffer,  West- 
moor,  Pa.    App.  filed  July  23,  1901.  Details. 

684,122.  Trolley;  G.  H.  Spafford,  Baltimore,  Md.  App.  filed 
March  13,  1901.  When  the  wheel  runs  off  the  wire,  the  latter  en- 
gages a  rotary  part  having  a  cam  surface,  which,  by  the  friction 
of  the  wire,  is  lifted  against  and  directs  the  wire  back  on  to  the 
wheel. 

684,124.  Car  Brake;  H.  S.  Stier,  St.  Louis,  Mo.  App.  filed 
June  ID,  1901.  Details. 

684,133.  Electric  Trolley  Construction ;  E.  G.  Thomas,  Cam- 
bridge, Mass.  App.  filed  April  18,  igoi.  The  trolley  wire  is  a  rib- 
bon which,  at  the  clip,  is  twisted  to  bring  the  width  vertical  for 
engagement  with  the  clip. 

684,136.  Trolley  Wheel  Support ;  C.  Tochterman,  Brooklyn,  N. 
Y.  App.  filed  March  8,  1901.  The  wheel  has  a  certain  amount  of 
lateral  movement  controlled  by  springs. 

684,159.  Railway  Crossing  Structure;  W.  C.  Wood,  New  York, 
N.  Y.  App.  filed  March  30,  1901.  A  wearing-plate  inserted  at  the 
crossing  is  held  by  keys  driven  friction-tight  into  keyways. 

684,178.  Car  Brake;  P.  Boch,  New  York,  N.  Y.  App.  filed 
Feb.  20,  1901.  Details. 

684,195.  Side  Bearings  for  Cars;  S.  A.  Crone,  New  York,  N. 
Y.  App.  filed  May  2,  1901.  An  elliptical  block  is  placed  between 
upper  and  lower  convex  seats  and  held  in  place  by  gear  teeth. 

684,327.  Railway;  D.  E.  Watson,  Oronog,  Mo.  App.  filed  Nov. 
8,  1900.    A  single-rail  structure  and  car. 

684,332.  Controller  Handle;  E.  A.  Wildt,  Scranton,  Pa.  App. 
filed  Feb.  27,  1901.  The  step-by-step  movement  of  the  handle  is 
controlled  by  a  lock. 

684,373.  Trolley  Guard;  R.  Inglis  and  E.  Wilks,  Jersey  City, 
N.  J.  App.  filed  Aug.  3,  1900.  Guard  levers  are  pivoted  each  side 
■of  the  wheel. 



ENGINEERING  SOCIETIES 


THE  NEW  YORK  RAILROAD  CLUB.— The  second  regular 
meeting  of  the  club  for  this  season  was  held  at  12  West  Thirty- 
First  Street,  New  York,  in  the  rooms  of  the  American  Society  of 
Mechanical  Engineers,  at  8  o'clock,  on  Thursday,  Oct.  17.  The 
paper  by  F.  M.  Nellis  on  "Brakes  in  Railroad  and  Street  Car 
Service"  was  discussed  at  greater  length  than  was  possible  at  the 
last  meeting,  especial  attention  being  given,  during  the  evening,  to 
a  consideration  of  street  car  equipment  and  requirements. 

THE  AMERICAN  INSTITUTE  OF  ELECTRICAL  EN- 
GINEERS.— The  next  regular  meeting  of  the  institute  will  be 
held  on  Friday,  Oct.  25,  at  12  West  Thirty-First  Street,  New  York 
City.  A  most  important  paper  on  the  general  subject  of  "The 
Speed  Regulation  of  Prime  Movers,"  with  special  reference  to 
the  successful  operation  of  alternators  in  parallel,  by  P.  O.  Keil- 
holtz,  of  Baltimore,  will  be  read  and  discussed,  and  short  papers 
■on  the  latter  subject  will  also  be  presented  by  C.  P.  Steinmetz, 
W.  L.  R.  Emmett  and  E.  J.  Berg.  The  committee  on  papers,  re- 
alizing that  the  problems  presented  by  this  question  can  be  better 
understood,  analyzed  and  solved  by  intelligent  co-operation,  or 
concerted  action,  between  the  designers  and  builders,  has  invited 
representatives  of  the  leading  electrical  steam  engine,  gas  engine 
and  water-wheel  manufacturers  to  take  part  in  the  discussion  of 
the  subject  of  the  speed  regulations  in  general,  and  of  the  control 
:and  compensation  of  variations  of  angular  velocity  in  particular. 
All  who  are  interested  in  the  subject  are  cordially  invited  to  attend. 


PERSONAL  MENTION 


MR.  J.  B.  HANNA,  for  many  years  secretary  of  the  Cleveland 
City  Railway  Company,  of  Cleveland,  Ohio,  has  resigned.  Mr. 
Hanna  has  not  announced  his  intentions. 

MR.  M.  J.  LOFTUS,  JR.,  has  succeeded  Mr.  Henry  Scheidler 
as  general  superintendent  of  the  Newark  &  Granville  Electric 
Railway,  of  Newark,  Ohio.  Mr.  Loftus  was  formerly  identified 
with  a  Wheeling  (W.  Va.)  company. 


MR.  F.  A.  ESTEP,  president,  R.  D.  Nuttall  Company,  Pitts- 
burgh, Pa.,  was  accompanied  to  the  convention  by  Mrs.  and  Miss 
Estep.  After  the  convention  this  little  party  went  down  to  Wash- 
ington, and  from  there  returned  to  Pittsburgh. 

MR.  ALBERT  F.  ELKINS,  of  Hamilton,  Ohio,  has  been  ap- 
pointed to  a  prominent  position  with  the  Havana  Electric  Com- 
pany, which  controls  the  local  lines  at  Havana,  Cuba.  Mr.  Elkins 
was  formerly  connected  with  the  Cuban  Department  of  Posts. 

MR.  DANIEL  W.  JOHNSON,  for  some  time  general  agent 
of  the  Union  Pacific  Railway  at  Cleveland,  has  been  appointed 
traffic  manager  of  the  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson 
Railway,  at  Detroit,  Mich.,  which  is -building  up  an  extensive  sys- 
tem in  Michigan. 

MR.  E.  K.  RAY,  treasurer  of  the  Milford,  Attleboro  &  Woon- 
socket  Street  Railway  Company,  of  Milford,  Mass.,  has  been  pre- 
sented with  an  elegant  silver  loving  cup,  artistically  ornamented 
and  engraved.  The  cup  was  presented  to  Mr.  Ray  by  the  em- 
ployees of  the  company  as  a  token  of  their  esteem  for  him. 

MR.  CALVIN  S.  CROWELL,  one  of  the  original  incorpor- 
ators of  the  Camden  Horse  Railway  Company,  West  Jersey  Trac- 
tion Company,  and  a  director  of  the  Camden  &  Suburban  Rail- 
way Company,  is  dead.  Mr.  Crowell,  who  was  in  the  sixty-eighth 
year  of  his  age,  was  born  at  Dennis,  Mass.  His  father  was  a  sea- 
faring man,  and  left  his  son  to  follow  the  same  vocation.  Mr. 
Crowell  soon  tired  of  this,  and  embarked  in  business  in  New 
York,  where  he  laid  the  foundation  for  his  ample  fortune.  In 
1867  he  came  to  Philadelphia,  which  has  been  his  home  since  that 
time. 

MR.  ANDREW  AMBUHL,  who  has  been  electrician  for  the 
Decatur  Traction  &  Electric  Company,  of  Decatur,  111.,  has  been 
elected  to  succeed  Mr.  C.  N.  Wilcoxon,  who  has  recently  re- 
signed as  manager  and  superintendent  of  the  company.  Mr. 
Ambuhl  has  been  connected  with  the  street  car  service  of  De- 
catur for  a  number  of  years.  He  was  connected  with  the  com- 
panies before  consolidation,  and  accepted  a  position  as  assistant 
electrician  afterward.  After  several  years  he  went  to  Detroit, 
where  he  took  a  position  with  the  Detroit  Electrical  Works. 
Then  he  was  employed  with  the  elevated  road  in  Chicago.  About 
three  years  ago  he  returned  to  Decatur  to  take  the  position  of  elec- 
trician, and  has  since  been  in  the  service  of  the  local  company  at 
Decatur. 

MR.  G.  J.  SMITH,  who  has  for  a  number  of  years  been  master 
mechanic  of  the  St.  Louis  &  Suburban  Railway,  and  was,  previous 
to  that,  master  mechanic  of  the  Cincinnati,  Covington  &  Newport 
Railway  Company,  has  resigned,  to  take  a  responsible  position 
with  the  St.  Louis  Car  Company.  It  is  understood  that  the  move 
is  an  excellent  one,  financially,  for  Mr.  Smith,  and  the  St.  Louis 
Car  Company  is  certainly  to  be  congratulated  on  securing  the 
services  of  one  of  the  best  street  railway  master  mechanics  in  the 
country.  Mr.  Smith  has  for  many  years  worked  to  bring  the 
standard  of  street  railway  shop  practice  up  to,  and  better,  than 
that  of  the  steam  roads,  which  have  shops  that  are  the  results  of 
many  years  of  experience,  and  has  always  been  one  with  whom  an 
exchange  of  ideas  on  shop  practice  was  valuable. 

MR.  ABRAM  S.  HEWITT,  of  New  York,  has  been  presented 
with  a  handsome  gold  medal  by  the  Chamber  of  Commerce,  in 
recognition  of  his  services  in  the  cause  of  rapid  transit  in  that  city. 
The  medal  was  designed  under  the  supervision  of  a  committee  of 
the  Chamber,  and  executed  by  the  famous  medallist,  O.  Roty,  of 
Paris.  It  is  struck  in  pure  gold,  and  has  on  it  the  following  in- 
scription: "Ingenio  svo  vrbis  benefactor  et  rei  pvblicae  con- 
servator. Abram  Stevens  Hewitt.  ^tat  svae  LXXVIII." 
Translated  it  reads:  "By  his  genius,  benefactor  of  the  city  and 
conservator  of  the  public  property.  Age  seventy-eight  years." 
On  the  obverse:  "The  Chamber  of  Commerce  of  State  of  New 
York,  Rapid  Transit,  MDCCCC."  In  presenting  the  medal  to 
Mr.  Hewitt,  Mr.  Morris  K.  Jesup,  president  of  the  Chamber  of 
Commerce,  said  in  part:  "In  conformity  with  the  instruction  of 
the  Chamber,  I  have  now  the  great  pleasure,  Mr.  Hewitt,  of  plac- 
ing the  medal  in  your  hands.  In  the  performance  of  this  agree- 
able duty  I  do  but  give  expression  to  the  unanimous  voice  of  the 
members  of  the  Chamber,  who  regard  you  as  one  of  its  most  con- 
spicuous and  honored  members.  I  will  say,  not  only  as  president, 
but  as  your  life-long  friend,  that  my  heart  is  full  of  gratitude,  not 
only  for  what  you  have  done  for  our  city,  but  for  the  great  services 
you  have  rendered  during  your  long  life  in  promoting  public 
measures  that  have  contributed  to  make  our  city  and  nation  great. 
May  God  spare  your  life  for  many  years  yet  is  the  sincere  prayer 
of  us  all.  And  for  you,  sir,  in  the  words  of  Madame  de  Stael,  I 
would  say,  'When  a  noble  life  has  prepared  old  age,  it  is  not  the 
decline  that  it  reveals,  but  the  first  days  of  immortality.'  " 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Oct.  16,  1901. 
The  incidents  of  the  week  in  the  money  market  have  been  un- 
expectedly favorable.  A  pause  occurred  in  the  outflow  of  money 
to  the  interior,  so  that  for  the  seven  days  ending  last  Saturday, 
arrivals  and  shipments  just  about  balanced  one  another.  At  the 
same  time  heavy  disbursements  by  the  government  for  pensions 
served  to  check  the  excess  revenue,  while  delayed  payments  on 
bond  redemption  and  the  receipts  of  gold  from  Pacific  coast  points 
created  a  balance  m  favor  of  the  banks.  This  gain  in  cash  was 
supplemented  by  a  decrease  in  loans  representing  the  repayment 
of  advances  to  the  New  York  City  Treasury,  and,  as  a  result,  sur- 
plus reserve  was  enlarged  by  nearly  $2,000,000.  The  indications 
are,  however,  that  this  respite  from  the  natural  tendency  toward 
depletion  of  the  reserve  cannot  last  beyond  another  week  at  most. 
The  falling  ofif  in  the  interior  demands  is  apparently  an  intermis- 
sion between  the  ending  of  the  requirements  for  the  wheat-crop 
movement  and  the  beginriing  of  the  cotton-moving  requirements, 
which  reach  their  maximum  ordinarily  in  the  latter  half  of  the 
current  month.  The  banks  accordingly  have  still  to  face  a  further 
drain  from  their  correspondents  in  the  South,  and  can  expect  little 
help  from  the  return  of  currency  from  other  domestic  quarters 
until  well  into  November.  It  is  unrearonable,  moreover,  under 
present  revenue  conditions,  to  expect  a  further  gain  at  the  Treas- 
ury; the  best  to  be  hoped  for  is  that  the  loss  will  be  kept  down 
to  moderate  proportions.  Sterling  exchange  has  reacted  from  the 
high  figures  prevailing  toward  the  end  of  last  week,  and  within 
the  last  day  or  two  the  freer  of¥erings  of  cotton  bills  is  an  en- 
couraging feature  in  that  direction.  But  the  recent  course  of  the 
foreign  markets  has  made  it  very  clear  that  they  will  resist  any 
American  demands  for  gold,  and  that  to  get  any  gold  at  all  we 
must  bid  money  rates  here  up  to  a  much  higher  level  than  they 
are  at  present.  French  bankers,  during  the  past  fortnight,  have 
been  calling  in  their  open  credits  in  the  London  market  rapidly, 
partly  to  ease  the  strain  of  the  copper  share  liquidation  in  Paris 
and  partly  to  prepare  for  the  new  Russian  loan  which,  according 
to  expectations,  v,'ill  be  floated  during  the  coming  winter.  Joined 
to  this  is  the  practical  certainty  that  the  exigencies  of  the  South 
African  war  will  demand  another  heavy  issue  of  British  consols, 
and  on  still  another  side  the  fear  of  the  prolonged  industrial  crisis 
in  Germany  suddenly  leading  to  an  urgent  requisition  on  the  other 
European  markets.  Under  such  circumstances  the  chances  of  the 
American  market  getting  any  substantial  help  from  abroad  are 
rather  slight.  The  outlook  still  is  for  a  more  or  less  consider- 
able decline  in  local  bank  resources,  which  will  not  be  serious 
enough  to  cause  a  stringency,  but  which,  on  the  other  hand,  will 
enforce  caution  in  extending  operations  which  require  the  aid  of 
credit. 

Call  money  is  quoted  at  from  3  to  3^/2  per  cent,  and  time  money 
at  4^  per  cent  on  good  collateral  for  all  dates. 

The  Stock  flarket 

The  stock  market,  after  a  brief  period  of  activity  and  advancing 
prices  at  the  end  of  last  week,  has  fallen  back  into  a  condition 
where  the  trading  is  narrow  and  the  tendency  uncertain.  Rumors 
that  the  long-standing  problem  occasioned  by  the  Northern  Pacific 
purchases  of  last  May  was  about  to  be  settled  by  a  merger  of  the 
company  with  the  Great  Northern  were  the  main  impulse  to  the 
upward  movement,  and  the  lack  of  any  official  confimation  for 
them  is  the  apparent  reason  why  the  rise  was  not  sustained.  But 
the  best  information  is  that  the  story  of  a  proprietary  company 
to  take  over  the  majority  holdings  of  the  Northern  Pacific  and 
Great  Northern  shares  has  a  solid  foundation  in  fact,  but  that 
the  announcement  through  speculative  channels  was  altogether 
premature.  The  best  reason  for  believing  that  there  is  such  a 
scheme  on  foot  lies  in  the  obvious  necessity  for  making  some 
permanent  disposition  of  the  immense  volume  of  Northern  Pacific 
stock  which  was  bought  in  the  struggle  for  control,  not  as  an  in- 
vestment, and  in  which  the  parties  concerned  have  tied  up  an 
enormous  amount  of  their  own  private  capital.  Whether  the 
financing  of  these  undesired  holdings  is  the  last  end  which  the 
capitalist  owners  in  the  transcontinental  railway  field  have  in 
mind  may  fairly  be  doubted.  There  are  a  large  number  of  people 
who  look  forward  ,  when  the  proper  time  arrives,  to  developments 
of  larger  significance,  which  will  amplify  and  perfect  the  vast 
plans  for  concentration  of  control  and  community  of  interest  al- 
ready partially  revealed  in  the  Western  railway  field.  It  is  this 
expectation,  chiefly,  which  caused  the  rapid  rise  this  week  in  St. 


Paul,  Union  Pacific  and  Southern  Pacific  shares.  The  rest  of  the 
market,  after  sympathizing  to  some  extent  with  the  advance  in 
these  leading  stocks,  has  relapsed  into  irregularity.  The  indus- 
trial shares  continue,  as  a  rule,  depressed,  and  the  traction  issues 
are  unsteady.  In  the  railroad  group,  the  shares  of  the  corn- 
carrying  lines  are  moving  with  great  indecision,  and  buyers  are 
chary  of  them  on  account  of  the  uncertainty  regarding  the  effects 
of  the  crop  failure  on  their  traffic  receipts.  On  the  other  hand, 
the  group  of  hard  and  soft  coal  road  stocks  is  distinctly  strong,  on 
renewed  evidence  of  active  business.  The  market,  on  the  whole, 
reflects  the  continued  apathy  of  the  public  and  the  more  sub- 
stantial capitalists,  and  it  seems  to  have  accepted  the  view  that  the 
money  outlook  is  too  doubtful  to  permit  much  of  an  increase  in 
the  speculation. 

Pressure  on  the  securities  of  the  local  transportation  companies 
has  kept  up  intermittently,  but  with  much  less  effect  than  in  the 
case  of  the  preceding  week.  The  unpleasant  impression  created 
by  the  annual  statement  of  Brooklyn  Rapid  Transit  has  by  no 
means  diminished,  but  the  support  given  to  the  stock  on  the  de- 
cline was  sufficient  to  hold  outside  liquidation  in  check  and  to 
induce  professional  speculators  to  proceed  more  cautiously  with 
their  sales.  Those  who  are  sustaining  the  market  for  the  shares 
are  trying  also  to  sustain  public  confidence  by  the  claim  that  the 
franchise  of  the  Brooklyn  property,  apart  from  its  earning  capac- 
ity, justifies  the  prevailing  level  of  prices.  It  is  needless  to  say 
that  this  "vindication"  is  not  received  with  any  great  enthusiasm 
in  Wall  Street.  An  attempt  was  made  to  create  apprehension  that 
Metropolitan  would  have  to  cut  its  next  dividend,  but,  aside  from 
explaining  the  rather  obvious  manipulation  for  the  decline  in  the 
stock,  it  amounted  to  nothing.  The  old  bugaboo  of  the  franchise 
tax  decision  has  also  been  used  as  a  club  against  the  traction 
securities,  but  it  is  pertinently  observed  that  some  time  must 
elapse  before  the  testimony  now  being  made  before  the  referee 
is  all  in,  and  the  referee  gets  ready  to  make  his  report.  Even 
then,  if  the  constitutionality  of  the  measure  is  upheld,  the  fight 
will  undoubtedly  be  carried  up  to  the  federal  Supreme  Court. 

Philadelphia 

Very  little  deserving  notice  has  happened  in  the  Philadelphia 
market  for  traci;ion  securities  this  week.  As  the  time  draws  near 
for  the  deposit  of  securities  under  the  Philadelphia  Company's 
offer  to  acquire  the  Consolidated  Traction,  of  Pittsburgh,  criticism 
of  the  scheme  grows  more  and  more  bitter.  Under  the  terms  of 
exchange  holders  of  Consolidated  preferred  will  receive  something 
less  than  $62  per  share,  plus  accumulated  dividends  of  3  per  cent. 
The  contention  is  that  a  6  per  cent  stock  like  this  is  worth  con- 
siderably more  than  this  on  a  par  value  of  $50.  The  proposal  tO' 
give  common  shareholders  $25.50  for  each  share  is  regarded  as 
liberal  enough  on  the  present  basis,  but  it  makes  no  allowance  for 
the  growth  in  the  system's  earning  power  which  is  going  on  stead- 
ily. Nevertheless,  the  promoters  of  the  enterprise  apparently  have 
the  majority  of  the  stock  pledged  for  exchange  and  the  adverse 
criticism  has  not  affected  market  quotations.  Pittsburgh  preferred 
is  up  from  63  to  63^^  on  the  week,  and  the  common  is  steady 
around  23^.  Union  Traction  has  ruled  comparatively  dull.  It 
went  up  as  high  as  28j4  last  Friday,  but  fell  off  again  yesterday 
to  28.  Little  interest  is  taken  in  this  security  at  the  moment. 
Philadelphia  Traction  is  also  cjuiet,  but  steady  around  96.  Rail- 
ways Company  General,  which  was  widely  tipped  a  week  ago,  has 
not  been  dealt  in  at  all  during  the  past  week.  Scattered  sales  have 
carried  American  Railways  down  from  41  to  40.  United  Traction, 
of  Pittsburgh,  has  been  dealt  in  moderately  at  50^.  In  bonds, 
Electric-People's  Traction  4s  have  held  first  place  in  activity,  ad- 
vancing to  97^4-  Indianapolis  Railway  4s  are  down  a  half-point, 
from  84  to  83^/^.  Other  transactions  of  less  importance  have  been 
reported  in  Consolidated  of  New  Jersey  5s  at  10954  and  ioqS/^, 
Newark  Passenger  5s  at  118,  United  Railway  and  Electric  4s  at 
95  and  Atlantic  City  Railroad  5s  at  113^- 

Chicago 

The  question  of  franchise  renewals  has  again  come  into  first 
prominence  in  Chicago  traction  circles.  Officials  of  the  companies 
will  not  give  out  what  their  plan  of  defense  will  be  in  case  of 
hostile  action ;  they  are  evidently  awaiting  the  decision  of  the 
committee  of  the  City  Council,  which  is  soon  to  report  upon  the 
matter.  Meanwhile  the  market  for  the  various  securities  reflects 
less  the  uncertainty  felt  about  this  matter  and  about  the  tax  in- 
crease proposal  than  the  confidence  inspired  by  the  eminently 
satisfactory  traffic  returns.  Earnings  this  month  on  all  lines  are 
maintaining  an  equal  rate  of  increase  over  last  year,  with  the  earn- 
ings of  September,  which  made  such  an  exceptionally  favorable 
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exhibit.  Northwestern  common  has  sold  this  week  above  40 — 
the  highest  point  recorded  for  it  in  a  long  time.  Metropolitan  is 
also  strong  around  39,  and  the  preferred  at  91  and  better.  South 
Side  holds  steady  at  110,  and  Lake  Street  has  recovered  slightly 
from  the  decline  of  a  week  ago.  Dealings  in  all  these  shares  have 
been  light,  and  apart  from  the  traffic  results  nothing  has  occurred 
to  affect  their  position.  The  proposed  extension  of  the  North- 
western Elevated  to  Evanston  has  taken  on  a  new  phase  in  the 
report  that  the  St.  Paul  Railroad  will  sell  the  north  end  of  its 
Evanston  branch  to  the  elevated  company  outright.  Officials  do 
not  commit  themselves,  however,  about  the  truth  of  this  story. 

Other  Traction  Securities 

No  dealings  in  the  traction  issues  are  reported  on  the  New  York 
curb  this  week  apart  from  the  securities  of  the  St.  Louis  company. 
Toward  the  end  of  last  week  sales  of  St.  Louis  Transit  were  re- 
ported from  St.  Louis  at  as  low  as  25^,  and  the  preferred  sold 
at  80.  The  decline  brought  out  a  better  demand,  which  has  raised 
the  New  York  curb  price  of  the  common  shares  to  26  bid,  and  the 
bid  price  of  the  preferred  to  81.  The  4  per  cent  bonds  of  the  com- 
pany have  been  actively  dealt  in  between  89  and  89^.  A  recov- 
ery is  reported  in  Columbus  Street  Railway,  which  recently  sold 
as  low  as  42.  The  common  stock  is  now  455^  bid,  and  the  pre- 
ferred 101%.  Asking  prices  are  considerably  above  these  bid 
quotations.  New  Orleans  is  fractionally  lower  on  the  week,  sell- 
ing between  29J/2  and  30.  The  Louisville  City  Railway  stocks  have 
been  firm  since  the  declaration  of  the  regular  dividends  on  the 
first  of  the  month,  but  with  scarcely  any  transactions  reported 
from  their  local  market.  It  is  said  that  although  the  common 
stock  pays  only  4  per  cent  and  is  selling  around  110,  the  floating 
supply  is  insignificant.  The  local  opinion  is  that  the  rapid  growth 
of  the  city  gives  the  common  stock  chances  of  development  which 
fully  offset  the  higher  dividends  on  the  preferred,  and  make  it  an 
equally  attractive  investment  proposition. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 

traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1901 

To  Date  Closing  Bid 

High  Low  Oct.  8  Oct.  15 

American  Railways  Co                                      48V4  27  401/2  40y2 

Boston  Elevated                                             192  b95  170  1671/2 

Brooklyn  R.  T                                               8S%  47y8  57%  59% 

Chicago  City   1285  200  201  '  201 

Chicago  Union  Tr.  (common)   ..  17%  17% 

Chicago  Union  Tr.  (preferred)   ..  58  58 

Columbus  (common)                                          48  20  451^,  451/2 

Columbus   (preferred)                                        104  80  IO21/2  101% 

•Consolidated  Traction  of  N.  J                           69%  57  66  67 

Consolidated  Traction  of  N.  J.  5s                     110  ..  IO81/2  1091/2 

Consolidated  Trac.  of  Pittsburgh  (common).    30V4  201,4  23%  23% 

Indianapolis  Street  Railway                             48%  15  45  45 

Lake  Street  Elevated                                       I61/4  eVa  IV/z  II1/2 

Manhattan  Ry  131%  84  llSVa  110% 

Massachusetts  Elec.  Cos.  (common)                  4314  15  36  36 

Massachusetts  Elec.  Cos.  (preferred)                96  70  91  91 

Metropolitan  Elevated,  Chicago  (common)..    391/3  24%  38%  39V2 

Metropolitan  Elevated,  Chicago                        981/.  70  giy,  90 

Metropolitan  Street                                           182  143%  158  157% 

Nassau  Electric  4s                                           971/2  ..  97y2  97% 

New  Orleans  (common)                                  33%  IS^,  29  29 

New  Orleans  (preferred)                                   108  90  102  104% 

North  American   *106  •74  91%  98 

North  Jersey                                                       36  21  23%  22i/2 

Northwestern  Elevated,  Chicago  (common)..    52  ..  37  40% 

Northwestern  Elevated,  Chicago  (preferred).    97%  ..  86  86 

Rochester                                                        31%  12  30  30 

St.  Louis  Transit  Co.  (common)                        35  16%  25%  26 

South  Side  Elevated  (Chicago)                       119  93  108  108 

Syracuse  (common)                                         25  10%  25  25 

;  Syracuse  (preferred)   b65  25  62  60 

Third  Ave  ISSVs  45%  117  117 

Twin  City,  Minneapolis  (common)                  105%  58%  98  100 

United  Railways,  St.  Louis  (preferred)            82%  ..  80  81 

United  Railways,  St.  Louis,  4s                         91%  ..  89  89% 

Union  Traction  (Philadelphia)                        40%  24%  27%  28 

United  Traction  (Providence)                          110  107  109  109 


a  Asked.  b  Bid.  *  Quotation  of  new  stock,  t  High  quotation  previous  to 
the  issue  of  new  stock. 

Iron  and  Steel 

The  iron  market,  as  expected,  is  rushed  with  the  demand  to 
replenish  stocks  at  the  mills  which  were  so  heavily  reduced  during 
the  strike.  This  has  been  the  main  reason  for  the  hardening  re- 
cently observed  in  prices,  but  the  advance,  such  as  it  has  been,  is 


regarded  by  competent  authorities  as  fictitious  and  temporary. 
That  the  larger  dealers  take  the  same  view  is  indicated  by  the  at- 
tempts now  being  made  to  secure  business  for  1902  at  concessions 
from  the  current  prices.  Yet  there  is  no  prospect  of  any  decline 
yet  awhile  with  the  statistical  position  as  strong  as  it  is  now.  Ac- 
cording to  the  Iron  Age  computation,  furnace  stocks  were  further 
reduced  by  20,000  tons  during  September,  and  it  is  doubtful 
whether  there  are  more  than  two-weeks'  requirements  in  pro- 
ducers' hands. 

Quotations  are  $15.75  for  Bessemer  pig,  $26  for  steel  billets,  and 
$28  for  steel  rails. 

Metals 

Quotations  are  as  follows:  Copper,  i6j^@i6j4  cents;  tin,  24.95 
cents ;  lead,  4^-^  cents ;  spelter,  4^  cents. 

Auction  Sales 

At  the  last  regular  auction  sale  held  by  Adrian  Muller  &  Son 
the  following  was  the  only  sale  of  street  railway  securities  re- 
ported: $5,000  Brooklyn  City  Railroad  first  55  at  113^. 



DENVER,  COL. — It  is  reported  that  negotiations  are  now  being  conducted 
for  the  sale  of  the  entire  property  of  the  Denver  City  Tramway  Company. 

WASHINGTON,  D.  C— More  than  95  per  cent  of  the  first  collateral  trust 
mortgage  bonds  of  the  Washington  Traction  &  Electric  Company  has  been 
deposited  with  the  United  States  Mortgage  &  Trust  Company  by  the  reor- 
ganization committee.  This  makes  the  plan  of  Aug.  1  operative.  The  time 
for  the  deposit  of  bonds  and  stocks  under  the  agreement  has  been  extended 
to  Oct.  31,  after  which  date  no  further  deposits  will  be  received  except  upon 
such  terms  as  the  committee  may  prescribe. 

NEW  Ol^LEANS,  LA.— The  directors  of  the  New  Orleans  City  Railroad 
Company  have  accepted  the  offer  of  H.  H.  Pearson,  Jr.,  acting  for  Brown  & 
Company,  of  Philadelphia,  and  representirtg  Philadelphia  capitalists,  for  the 
lease  or  purchase  of  the  lines,  thirteen  in  number,  with  all  the  cars,  machinery, 
power,  etc.,  and  to  recommend  the  stockholders  to  accept  the  offer.  Mr.  Pear- 
son has  made  a  similar  offer  to  the  Orleans,  Carrollton  &  St.  Charles  Railroad 
Companies. 

BALTIM(jRE,  MD.— Judge  Morris,  of  the  United  States  Circuit  Court, 
has  appointed  Allan  L.  McDermott  receiver  pedente  lite  of  the  City  & 
Suburban  j.<ailway,  of  Washington,  or  that  portion  of  it  which  extends  from 
Laurel  to  the  District  of  Columbia  line.  Associate  Justice  Andrew  C.  Bard- 
ley,  of  the  bupreme  Court  of  the  District  of  Columbia,  made  Mr.  McDermott 
receiver  of  all  the  property  of  the  railway  situated  within  his  jurisdiction. 
The  action  was  taken  on  petition  of  the  United  States  Mortgage  &  Trust 
Company,  United  States  Electric  Lighting  Company,  Anacostia  &  Potomac 
River  Railway  Company  and  the  Columbia  Railway  Company,  which  repre- 
sent themselves  as  creditors  of  the  company. 

CONCORD,  MASS.— The  Railroad  Commissioners  have  granted  the  peti- 
tion of  the  Concord,  Maynard  &  Hudson  Street  Railway  Company  for  the 
issue  of  its  original  stock  of  $50,000.  The  stock  is  to  be  issued  for  the  pur- 
pose of  defraying  the  cost  of  building  and  equipping  the  road. 

CLINTON,  MASS.— The  Railroad  Commissioners  have  authorized  the 
Concord  &  Clinton  Street  Railway  Company  to  issue  original  stock  of 
560,000  for  the  building  and  equipping  of  its  road. 

NEWTOWN,  MASS.— The  Railroad  Commissioners  have  authorized  the 
Newton  Street  Railway  Company  to  issue  5  per  cent  twenty-year  bonds  to 
the  amount  of  $115,000.  The  bonds  are  to  be  issued  for  the  purpose  of  fund- 
ing the  company's  floating  indebtedness. 

MIDDLEBORO,  MASS.— The  Railroad  Commissioners  have  authorized 

the  Middleboro,  Wareham  &  Buzzard's  Bay  Street  Railway  Company  to  issue 
5  per  cent  twenty-year  bonds  to  the  amount  of  $75,000,  for  the  purpose  of 
funding   its   floating  indebtedness. 

FISHKILL,  N.  Y.— The  Citizens'  Street  Railway  Company  has  absorbed 
the  Carroll  Electric  Company,  of  Mattewan.  It  is  said  that  the  company 
will  expend  $20,000  in  improving  the  electric  plant. 

DUNKIRK,  N.  Y.— William  J.  Conners,  J.  F.  Burke,  W.  J.  Callahan  and 
S.  F.  Drake  have  arranged  for  leasing  the  Dunkirk  &  Point  Gratiot  Traction 
Company  for  a  period  of  ninety-nine  years.  The  lessees  are  interested  in  a  plan 
to  construct  an  electric  railway  from  Buffalo  to  Jamestown  by  way  of  Dun- 
kirk. 

ALBANY,  N.  Y.— The  United  Traction  Company  reports  earnings  as 
follows: 

Quarter  ending  Sept.  30  1901  1900 

Gross  receipts    $382,977  $365,649 

Operating  expenses    238,970  237,276 

Earnings  from  operation   $144,007  $128,373 

Receipts  from  other  sources   1>241  966 

Gross  income    5145,248  $129,338 

Fixed  charges    59,702  60.127 

Net  earnings    S85,546  $69,211 
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NEW  YORK,  N.  Y.— The  committee  on  stock  list  of  the  New  York  Stock 
Exchange  has  recommended  that  $8,355,000  of  the  $15,000,000  first  and  refund- 
ing mortgage  4%  per  cent  fifty-year  gold  coupon  bonds  of  1951  of  the  Con- 
necticut Railway  &  Lighting  Company  be  admitted  to  the  Stock  Exchange 
list.  With  its  application  to  the  Stock  Exchange  the  Connecticut  Railway  & 
Lighting  Company  submits  the  following  statement  for  the  eight  months 
ended  Aug.  31,  1901: 

Electric  Gas 
Railway        Systems         Systems  Total 

Gross  receipts   $718,961  $199,644  $114,509  $1,033,114 

Expenses    435,272  144,232  84,500  664,001 

Earnings  from  operation   $283,688  $55,412  .$30,009  $369,108 

Interest  charges    $284,323 

Net  earnings    $84,785 

CLEVELAND,  OHIO. — The  Pomeroy-ManJclbaum  syndicate,  which  con- 
trols the  Southern  Traction  Company,  is  preparing  plans  to  consolidate  with 
the  Hamilton  &  Lindenwald  Transit  Company,  operating  about  12  miles  of  line 
in  Hamilton  and  vicinity,  and  the  Miamisburg  &  Gerniantown  Traction  Com- 
pany, a  5-mile  line  recently  completed,  and  practically  a  spur  line  of  the 
Southern  &  Ohio  Traction  Company,  both  of  which  lines  have  recently  been 
absorbed  by  the  syndicate.  It  is  said  that  the  details  of  the  consolidation 
will  be  announced  in  the  near  future. 

CLEVELAND,  OHIO.— H.  J.  Latimer  and  J.  W.  Ilolconib,  promoters  of  the 
Columbus,  Delaware  &  Marion  Railway,  say  that  the  deal  for  the  consolidation 
of  that  road  with  the  Columbus,  Delaware  &  Northern  Traction  Company,  a 
rival  road,  has  finally  been  consummated.  The  latter  company  was  organized  by 
A.  E.  Appleyard,  John  G.  Webb,  II.  S.  Harshman,  H.  A.  Fisher  and  others,  of 
Columbus.  In  a  recent  lawsuit  its  charter  was  found  to  be  defective,  and  the 
court  decided  that,  as  a  street  railway,  it  could  not  condemn  private  right  of 
way.  This  decision  was  touched  on  at  some  length  in  the  Street  Railway 
Journal  a  short  time  ago.  As  a  result  of  the  decision,  the  Columbus,  Dela- 
ware &  Northern  was  forced  to  give  up  the  fight,  and  the  consolidation  fol- 
lowed. 

NEWARK,  OHIO. — As  the  result  of  a  conference  held  in  Newark,  the  New- 
ark, Zanesville  &  Coshocton  Traction  Company,  which  is  promoted  by  Charles 
H.  Geidel,  of  Coshocton;  \V.  O.  Littick,  of  Zanesville,  and  J.  M.  Ikes,  of 
Newark,  is  to  be  consolidated  with  the  line  from  Zanesville  to  Wheeling,  W. 
Va. ,  which  is  promoted  by  L.  F.  Taylor  and  John  S.  Black,  of  Cambridge. 
Traffic  arrangements  have  been  made  with  the  Columbus,  Buckeye  I^^ake  & 
Newark  Traction  Company,  so  that  cars  will  be  operated  from  Columbus 
through  without  change  to  Wheeling.  It  is  claimed  the  roads  have  been 
financed,  and  that  construction  work  will  start  this  fall. 

CLEVELAND,  OHIO.— The  Everett-Moore  syndicate  has  arranged  with 
Eastern  parties  to  take  $3,000,000  of  the  Detroit  &  Toledo  Shore  Line  thirty-year 
bonds,  bearing  interest  at  4%  per  cent.  Previous  to  this  transaction  the  syndi- 
cate closed  the  deal  for  the  purchase  of  the  Toledo  &  Monroe  Railway,  and  the 
line  was  consolidated  with  the  Detroit  &  Toledo  Shore  Line.  Immediately 
after,  the  two  lines  were  transferred  to  the  Detroit  United  Railway,  and  in 
the  future  will  be  operated  as  the  Shore  Line  division  of  the  Detroit  District 
Railway,  as  the  Michigan  lines  are  to  be  known.  Contrary  to  general  im- 
pression, the  Toledo  &  Monroe  Railway  has  not  been  the  property  of  the  syn- 
dicate, but  has  been  held  by  it  under  a  lease.  Messrs.  Black,  Fowler  and 
Mulkey,  who  built  the  road,  are  now  heavy  stockholders  in  the  Detroit  United. 

LIMA,  OHIO. — The  Toledo,  Columbus,  Springfield  &  Cincinnati  Railway 
Company  has  filed  a  mortgage  for  $100,000,  to  guarantee  the  construction  of  the 
section  of  the  road  between  Lima  and  West  Minister.  President  Bartholomew, 
of  the  company,  states  that  rails  will  be  laid  within  fifteen  days. 

JOHNSTOWN,  PA.— T.  C.  Dupont,  of  Wilmington,  Del.,  acting  for  a  syn- 
dicate, is  said  to  have  bought  the  controlling  interest  in  the  Johnstown  Pas- 
senger Railway  Company.  The  stock  owned  by  John  B.  Hoefgen,  W.  Horace 
Rose,  James  P.  Thomas  and  H.  H.  Weaver,  comprising  over  8000  shares, 
was  bought  by  Mr.  Dupont  at  $75  a  share,  the  par  value  being  $50. 

PHILADELPHIA,  PA.— The  property  of  the  Philadelphia  &  Bristol  Pas- 
senger Railway  Company  has  been  sold  at  public  sale  to  the  Neshaminy 
Elevated  Railway  Company,  which  was  incorporated  under  the  new  franchise 
law.  The  consideration  was  $1,000.  The  sale  was  made  by  the  trustee,  the 
Security  Trust  &  Life  Insurance  Company,  of  Philadelphia,  to  satisfy  a  lien 
of  $896.66  filed  because  of  State  taxes  against  the  road.  The  bondholders 
were  the  purchasers. 

QUAKERTOWN,  PA.— The  Quakertown  Traction  Company  has  hied  for 
record  a  mortgage  for  $300,000  given  in  favor  of  the  Commonwealth  Trust 
Company,  of  Plarrisburg,  trustee.  The  mortgage  is  to  run  for  a  period  of 
thirty  years,  and  the  bonds  are  to  be  5  per  cent  gold  bearing.  The  interest 
and  principal  are  guaranteed  by  the  Philadelphia  &  Lehigh  Valley  Traction 
Company. 

GREEN.SBURG,  PA. — The  Westmoreland  Railway  Company  has  been  re- 
organized as  the  Pittsburgh,  McKeesport  &  Greensburg  Traction  Company. 
The  company  now  operates  an  electric  railway  between  Greensburg  and  Irwin. 
The  line  will  be  extended  to  Trafford  Park,  and  thence  to  Pitcairn  and  Wil- 
merding.  The  new  line  will  be  5  miles  in  length,  and  connections  will  be  made 
at  Wilkinsburg  with  the  line  to  that  city. 

MILWAUKEE,  WIS.— The  Milwaukee  .Electric  K.iilway  &  Light  Com- 
pany has  declared  a  regular  rpjarterly  dividend  of  V/2  per  cent  on  its  pre- 
ferred stock,  payable  Nov.  1.  The  books  of  the  company  will  be  closed  on 
f)ct.  21  and  reopened  on  Nov.  2. 


Tables  of  Recent  Traction  Earning^s 


NAME 


American  Rys.  Co  

Binp;hamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.EI.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Cleveland  &  Eastern. . . . 
Cleveland  El.  Ry.  Co. . . . 
Cleve.,  Elyria  &  Western 
Cleveland,  Painesville  & 

Eastern  

Consolid.Tr.  (Pittsburgh) 
Denver  Citv  Tramway. . . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Elgin,  Aurora  &  So.  Tr.. 
Herkimer,  Mohawk,  Ilion 

&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Ry  

Northern  Ohio  Traction. 

Olean  St.  Ry.  Co  

Richmond  Traction  Co. . 

Rochester  Ry.  Co  

St.  Louis  Transit  Co. . . . 

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co 
Syracuse  R.  T.  Ry.  Co. . 

Toledo  Ry.  Co  

Twin  Citv  Rapid  Transit 
United  Tr.  Co".  (Albany) 
United  Tr.Co.(Pittsburgh) 


Latrst  Gross  Earnings 


Week 

or 
Month 


Sep. 
Aug. 
Aug. 
Aug. 

June 
July 
Aug. 
Sep. 
Aug. 

Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Sept. 

May 
Aug. 
Sep. 
Sep. 
Aug. 
Sep. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Sep. 
Sep. 
Mar. 


1901 


^82,171 
21,490 

i,T39,6u 
24,042 

72.201 

3-873 
10,671 

231.552 
27.307 

20,770 
289,103 
142,390 
288,575 
41,763 
34,172 

4,508 
686,826 
15,034 
182,584 
67,693 
4,940 
21.985 
89,379 
509,048 

63,763 
39,915 
54.94^ 
12  4,491 
308,394 
122,184 
157,792 


1900 


$78,041 

19,539 
1,061,804 
20,702 

73.965 


Latest 
Net  Earnings 


5,363 
176, 108 


16,838 
268,919 
124,718 
261,810 

29,486 

4,146 
285,150 
14.790 
161,526 
57.954 
4,188 

18,133 
84,272 
505.728 
57,647 
30,201 
51,0x5 
108,730 
271,652 
117,785 
148,009 


10,604 
379.528 
16,563 

42,452 

e  260 

6,133 
104,109 

14,936 

11,154 
163,34s 

64,216 
138,160 

21,873 
^16,734 

1.935 
434.933 
7,180 

33.669 
2.745 
6,757 

41,234 

30,019 
2i,46.S 
24,729 
7i,i.M 
185,262 
44,023 
70,741 


1900 


9,684 
399,606 
14,644 

42,700 

'  3,781 
83,094 


11,167 
1,59,788 

61,949 
125,363 

1,865 

908 
170,518 
7,365 


24,064 
I.83T 
7,837 

35,514 

27.713 
14,996 
22,639 
52.197 
165.093 
41,758 
65,511 


NAME 


American  Rys.  Co.. 

Binghamton  St.  Ry 

Brooklyn  R.  T.  Co. 

Chicago  &  Milwau- 
kee El.  Ry.  Co. . . 

Cincinnati,  Newport 
&  Covington  Ry 
Co  

City  El. (Rome, Ga. 

Cleveland  El.Ry.Co 

Cleveland,  Elyria  & 
Western  Ry.  Co  . 

Cleveland,  Paines- 
ville &  Eastern  . . 

Consolid.  Tr.  Co. 
(Pittsburg)  

Denver  City  Tram. 

Detroit  United  Ry.. 

Duluth  Superior  Tr. 

Elgin,  Aurora  &  So. 
Tr  

Herkimer,  Mohawk, 
Ilion  &  Frankfort 
Ry.  Co  

International  Tr. . . 

London  St.  Ry.  . . . 

Milwaukee  El.  Ry. 
&  Lt.  Co  

Montreal  Street  Ry. 

Olean  St.  Ry.  Co... . 

Richmond  Trac. Co. 

Rochester  Ry  

St.  Louis  Transit  Co 

Scranton  Ry.  Co. . . 

Seattle  Elec.  Co. . . 

Southern  Ohio  Tr. 

SyracuseR.T.Ry.Co 

Toledo  Ry.  Co  

Twin  City  R.  T.  Co. 

United  Tr.  Co,  (Al- 
bany)  


Gross  from  Julv  1  to  Latest 
Date 


Net  from  July  1  to 
Latest  Date 


Period 
Ending 


Sep.  30 
Aug.  31 
Aug.  31 

rtAug.31 


aJune3o 
a  July  31 
rtSep.  30 

aAug.31 

fl'Aug.31 
(/Aug.  3 1 

aAug.31 
aAug.31 
aAug.31 

aSept.30 


1901 


$262,982 
43.970 
2,343,372 


1900 


1244,426 

39,414 
2,206,993 


May  31 
Aug.  31 
aSep.  30 

fi^June  30 
*Sep.  30 
Sep.  30 
•■^  Aug.  31 

Aug.  31 
rtAug.31 

Aug.  31 
(/May  31 
a  Aug.  3 1 

Aug.  3r 

Aug.  31 
aSep.  30 

Sep.  ,^0 


384.6381 
24.T38 
1.705,634:1. 

158„S63^ 

105,3621 
i,448,854ji, 

980,891! 
1,843  5'o|i. 
296,085 


92,267 

369,938! 

,506,701 

ii2,iS6i 

91,692 
,379,544i 

847,019 
643,786 


275,5041  234,125 


48,8951  47,026 
1,215,762!  536,149 
106,7091  88,384 


918,104 
1,888,968 
17,046 
197,579| 
180,457 
3,801,409! 
127.95S 
514,386 
218,736 
1  14,376 
245,504 
2,340,195 


830,674 
f,762,.';58 
15.721 
182,330 

167,452 
2,657.716 

116,843 
412. 70s 
188,056 
99.434 
213,744 
2,102,029 


384,218  366,614 


1901 

1900 

$  .... 

22.932 
£"824,794 

$  

21,035 

^874,147 

63,391 

55,472 

223,546 

e  2,970 
762,651 

220,145 
684,248 

70,122 

40,349 

51,768 

46.882 

822,662 
442,484 
855,626 

134,475 

785,039 
366,798 

729,227 

,?I22,56o 

^84,274 

20,247 

723,867 
40,791 

21,063 

297,235 
25,945 

426,071 

389-333 

10,159 
73.705 
84,025 

8,984 

89,902 

70,977 

62,318 

193, 192 

96,257 
52,542 
138,5.^ 

i,27i,3i.S 

55,  ,507 
97.2.S3 
89,168 
44  322 
103,442 
1,121,023 

145,248 

T  29. 3-^8 

Twelve  months.        +  Caused  by  strike  of  employee 

Three  months.         >/\''\/e  months,       Aftf  r  tied 


a  From  J^n.  t. 

iicl  iiii;  ta.\es. 
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ANNISTON,  ALA. — The  Woodstock  Iron  Company  has  in  contemplation 
the  construction  of  an  electric  railway  from  the  Louisville  &  Nashville  Rail- 
road tracks  to  its  ore  mines  at  Rocky  Hollow.  It  is  highly  probable  that  a 
franchise  will  be  granted. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  been  granted  franchises  for  the  construction  of  about  5  miles  of 
additional  city  lines.  President  Jemison,  of  the  company,  who  was  before  the 
Council,  stated  that  the  company  was  to  spend  $2,500,(JtX)  in  improvements, 
and  that  it  would  take  two  and  one-half  years  to  complete  the  work. 

ARVADA,  COL. — The  grade  for  the  Denver  &  Northwestern  Railroad 
is  being  rushed  very  rapidly.  The  prospect  is  that  it  will  be  completed  long 
before  the  time  limit  of  six  weeks,  and  that  the  company  will  be  able  to 
keep  its  contract  to  run  cars  into  Arvada  Dec.  1. 

DENVER,  COL. — Mention  has  previously  been  made  of  the  proposed  in- 
tention of  the  Colorado  &  Southern  Railroad  Company  to  equip  its  lines 
with  electricity,  and  now  that  a  representative  of  the  company  who  was  sent 
to  Europe  to  study  the  application  of  electricity  to  railroading  in  Europe  has 
returned  and  made  a  report,  it  is  stated  that  the  complete  plans  for  installing 
the  system  will  be  drawn  at  once.  The  suburban  lines  on  which  the  change 
of  motive  power  will  be  made  are  five  in  number,  extending  from  Denver  in 
ditTerent  directions. 

WATERBURY,  CONN.— The  Connecticut  Railway  &  Lighting  Company 
is  purchasing  land  along  the  survey  of  its  proposed  road  from  VVaterbury 
to  Southington,  and  it  is  understood  that  the  construction  of  the  line  will 
be  undertaken  early  m  the  spring.  At  Southington  connection  will  be  made 
with  the  line  which  runs  to  Plainville,  New  Britain  and  Hartford,  thus 
giving  the  company  a  continuous  road  from  Hartford  to  Waterbury. 

ATLANTA,  GA. — Work  on  the  extension  of  the  East  Point  line  of  the 
Atlanta  Railway  &  Power  Company  to  College  Park,  one  of  Atlanta's  most 
flourishing  suburbs,  has  been  begun.  This  line  has  been  in  contemplation 
for  some  time.  The  line  from  the  center  of  town  to  College  Park  will  be 
9  miles  in  length,  and  will  be  one  of  the  prettiest  suburban  rides. 

HERRIN,  ILL. — Read  and  Underwood,  representatives  of  the  Coal  Belt 
Electric  Railway  Company,  propose  extending  the  electric  railway  from  the 
Crips  mine  to  Hcrrin  immediately,  providing  the  citizens  of  Herrin  will  guar- 
antee the  right  of  way.  The  company  proposes  to  complete  the  road,  and  have 
cars  running  by  Jan.  1,  1902. 

BLOOMINGTON,  ILL.— Franchises  have  just  been  granted  to  com- 
panies to  construct  interurban  electric  railways  through  McLean  County. 
The  three  cities  of  Bloomington,  Decatur  and  Springfield  will  be  connected 
by  a  triangle  or  belt  line,  and  eventually  the  road  will  be  extended  to  Joliet 
on  the  north  and  to  St.  Louis  on  the  south,  and  Peoria  on  the  west.  The 
road  north  and  south  will  parallel  the  Chicago  &  Alton  Railroad.  Stock  is 
now  being  subscribed,  although  most  of  the  capital  is  being  furnished  by 
companies  which  have  similar  roads  in  operation  in  Ohio  and  Pennsylvania. 
The  entire  right  of  way  has  been  secured  for  the  200  miles  connecting  the 
three  cities,  and  the  promoters  guarantee  that  the  work  of  grading  and  laying 
track  will  commence  ne.xt  spring. 

INDIANAPOLIS,  IND.— Plans  are  rapidly  being  perfected  for  the  con- 
struction of  two  electric  railway  lines  between  Indianapolis  and  Shelbyville. 
The  Indianapolis  &  Southwestern  Traction  Company,  the  contract  for  the 
construction  of  which  is  held  by  Townsend,  Reed  &  Company,  of  Chicago,  is 
to  build  one  line,  and  the  Indiana  Southern  Traction  Company,  in  which 
C.  D.  Myers,  of  Cleveland,  is  interested,  is  to  build  the  other  line.  The 
former  project,  the  Indianapolis  &  Southwestern  Traction  Company,  is  well 
advanced,  and  mention  of  the  company's  plans  in  detail  has  already  been 
made.  Ihe  plans  for  the  construction  of  the  Indiana  Southern  Traction 
Company's  lines  are  also  well  advanced.  The  latter  line  will  run  through 
Norwood,  Beech  Grove,  Gallaudette,  Acton,  Erookfield,  London,  Fairland 
and  Shelbyville,  paralleling  the  Big  Four.  Three  surveys  have  been  made, 
and  it  has  been  decided  to  locate  the  power  station  at  Acton.  The  line  will 
enter  the  city  in  Shelby  Street,  and  the  grading  and  laying  of  rails  will  begin 
early  next  spring.    i<egular  interurban  cars  will  be  operated. 

CEDAR  RAPIDS.  lA. — Local  capitalists  are  planning  the  construction  of 
two  interurban  electric  railways  during  the  coming  year,  both  connecting  the 
cities  of  Cedar  Rapids  and  low-a  City..  Two  separate  and  distinct  companies 
will  be  formed  for  the  purpose  of  constructing  the  lines.  Isaac  B.  Smith  and 
W  .  C;.  Dows,  of  Cedar  Rapids,  are  promoting  one  line,  and  H.  Bennett  and 
J.  W.  Conn,  of  Cedar  Rapids,  are  promoting  the  other  line.  The  City  Council 
of  Cedar  Rapids,  at  the  meeting  held  Oct.  7,  passed  ordinances  granting  the 
promoters  of  both  projects  the  right  to  construct  lines  over  certain  specified 
streets  within  the  city  of  Cedar  Rapids,  and  the  right  to  operate  over  the  same 
for  a  period  of  twenty-five  years,  provided  the  said  street  railway  systems  be 
completed  within  the  city,  and  connected  with  the  interurban  lines  to  Iowa  City 
within  a  period  of  three  years  from  the  date  of  the  passage  of  the  ordinances. 
The  promoters  maintain  that  both  lines  will  certainly  be  built. 

CENTERVILLE,  lA.— At  an  election  held  here  Oct.  3,  the  franchise  granted 
to  the  Citizens'  Electric  Light  &  Gas  Company  by  the  Council  was  ratified  by 
the  citizens,  fhe  Councilmanic  ordinance  was  passed  in  August,  and  gives  the 
company  permission  to  construct  an  electric  lighting  and  power  plant,  gas 
works,  and  street  railway  system.  The  franchises  are  granted  for  a  period  of 
twenty-five  years.  * 

SIOUX  CITY,  lA. — The  promoters  of  the  company  that  proposes  to  build 
an  electric  railway  between   Sioux  City  and  Le  Mars  have  enlarged  their 


plans,  and  the  line  as  now  projected  will  extend  from  Sioux  City  to  Spirit 
Lake.  The  preliminaries  have  progressed  to  the  securing  of  right  of  way 
stage,  li.  A.  Miller,  president  of  the  Sioux  City  Business  College,  who  is 
active  in  the  company,  says  positively  that  the  line  will  be  built  from  Sioux 
City  to  Spirit  Lake.  Mr.  Miller  says:  "Ihe  total  lengih  of  the  line  will  be 
about  90  miles.  It  will  be  an  air  line  to  Le  Mars,  and  almost  a  direct  line 
from  Le  Mars  to  Spirit  Lake.  The  route  from  Le  Mars  will  be  by  way  of 
Primghar  and  Hartley.  We  are  considering  two  routes  between  Hartley  and 
Spirit  Lake.  Practically  all  the  right  of  way  between  Sioux  City  and  Le  Mars 
has  been  secured.  '  \Ve  have  the  money  to  build  the  line  that  far,  and  con- 
struction work  will  commence  early  in  the  spring." 

DES  MOINES,  lA.— J.  F.  Coffinberry  and  Mrs.  AUce  M.  Butler  appeal 
before  the  City  Council  last  week  and  asked  that  body  to  make  provisions 
for  the  holding  of  an  especial  election  for  the  people  to  vote  on  the  proposi- 
tion of  allowing  them  a  franchise  to  construct  and  operate  a  street  railway 
system  within  the  city  in  connection  with  an  interurban  line  from  Des 
Moines  to  Colfax.  Mr.  Coffinberry  and  Mrs.  Butler  claim  to  represent 
Cleveland  (Ohio)  capitalists,  and  state  that  the  line  will  surely  be  con- 
structed if  the  franchise  is  granted.  The  City  Council  now  has  the  matter 
under  consideration,  and  a  committee  has  been  appointed  to  consider  the 
question.  Before  reporting  on  the  project,  this  committee  has  demanded  the 
names  of  the  Cleveland  capitalists  and  also  definite  information  as  to  what 
use  the  franchise  will  be  put.  J.  F.  Polk,  president  of  the  Des  Moines  City 
Railway  Company,  has  appeared  before  the  committee,  and  states  that  it  is 
the  intention  of  his  company,  in  connection  with  the  Interurban  Railway 
Company,  to  construct  an  electric  railway  between  Des  Moines  and  Colfax, 
and  protests  against  the  submitting  to  a  vote  of  the  people  the  proposition 
of  granting  a  second  street  railway  franchise  to  the  syndicate  of  Cleveland 
capitalists.  The  outcome  of  the  fight  between  the  rival  lines  before  the 
Council  is  awaited  with  interest  by  the  citizens. 

LAKE  CliARLES,  LA.— The  car  houses  of  the  St.  Charles  Street  Rail- 
way Company  were  destroyed  by  fire  a  few  days  ago. 

WESTMINSTER,  MD.— It  is  reported  that  the  Baltimore,  Westminster  & 
Gettysburg  Electric  Railway  Company  is  making  rapid  progress  in  Penn- 
sylvania with  the  preliminaries  for  its  lines.  The  preliminary  survey  has  been 
completed  from  Baltimore  to  Graffenburg  and  will  be  rapidly  continued  on  to 
Harrisburg.  The  entire  right  of  way  has  been  secured  between  Gettysburg 
and  Shippensburg. 

WORCESTER,  MASS.— The  Providence  &  Worcester  Street  Railway  Com- 
pany is  now  negotiating  with  the  Worcester  Consolidated  Street  Railway 
Company  regarding  the  operation  of  its  cars  in  Worcester. 

BOSTON,  MASS. — It  is  said  that  negotiations  are  being  conducted  for  the 
consolidation  of  the  Commonwealth  Avenue,  Newton  &  Boston,  Lexington 
&  Boston,  and  several  other  suburban  lines  operating  west  of  Boston  and 
within  a  radius  of  20  miles.  It  is  also  said  that  the  plans  for  consolidation 
include  the  incorporation  of  a  large  company  to  take  over  the  several  prop- 
erties, one  with  sufficiently  large  capital  to  admit  of  extensions  and  im- 
provements lo  the  present  properties. 

BERKSHIRE,  MASS.— The  Berkshire  Street  Railway  Company  is  making 
active  efforts  to  connect  the  city  of  Pittsfield  with  Albany,  passing  through 
Tillotsons,  Barkersville  and  Hancock,  and  petitions  have  already  been  made 
to  the  Albany  City  Council,  to  the  town  of  Hancock,  and  to  the  necessary 
State  officials  for  the  right  of  way.  If  no  unexpected  opposition  occurs,  it 
is  the  intention  to  begin  work  at  once,  so  that  the  line  may  be  well  along 
before  severe  weather.  It  is  also  the  intention  of  the  company  to  extend  its 
lines  to  the  northwest  part  of  the  city  of  Pittsfield  just  as  soon  as  the  neces- 
sary work  can  be  done. 

NORTPIFIELD,  MASS.— The  Greenfield,  Bernardston  &  Northfield  Street 
Railway  Company  has  been  organized  to  construct  an  electric  railway  to  con- 
nect Greenfield,  Bernardston  and  Northfield.  The  capital  stock  of  the  com- 
pany is  $35,000.  The  Selectmen  of  the  several  towns  through  which  the  road 
will  pass  will  shortly  be  applied  to  for  franchises.  The  temporary  directors 
of  the  company  are:  E.  Herbert  Sanderson,  Alonzo  Alford,  of  Bernardston; 
F.  Z.  Allen,  of  Northfield;  Edward  C.  Crosby,  of  Brattleboro,  Vt. ;  Marcus 
A.  Coolidgc.  of  Fitchburg;  Fred.  E.  Pierce,  of  Greenfield;  John  A.  Taggart, 
of  Montague. 

DETROIT,  MICH.— The  Detroit,  Rochester,  Romeo  &  Lake  Orion  Railway, 
now  in  operation  to  Flint,  is  securing  right  of  way  for  an  extension  to  Saginaw 
and  Bay  City.  This  will  give  a  line  almost  acioss  the  southern  peninsula,  and 
will  give  direct  connection  for  Detroit  to  125,000  people,  in  these  towns  and 
vicinity. 

GRAND  RAPIDS,  MICH.— It  is  reported  that  the  Grand  Rapids,  Spring 
Lake  &  Grand  Haven  Rapid  Transit  Company  has  interested  some  new 
capitalists  in  its  line,  and  that  the  same  will  be  built  from  Grand  Rapids  to 
Grand  Haven  within  a  short  time. 

GRAND  RAPIDS,  MICH. — Engineers  have  recently  gone  over  the  line 
of  the  proposed  Grand  Rapids  &  Belding  Electric  Railway,  and  have  sub- 
mitted their  report  to  the  interested  parties.  It  is  said  the  road  will  certainly 
be  built. 

DETROIT,  MICH.— The  Detroit  &  Chicago  Traction  Company  has  that 
portion  of  its  line  between  Marshall  and  Albion  nearly  graded,  and  has  com- 
menced the  stringing  of  trolley  wires.  Work  on  the  grading  between  Mar- 
shall and  Battle  Creek  has  also  be^n  commenced. 

DETROIT,  MICH. — The  Rapid  Railway  Company  has  submitted  maps 
showing  a  proposed  extension  of  its  line  from  Anchorville  to  Marine  City. 
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Our  Convention  Report 

In  this  issue  will  be  found  all  of  the  papers  and  reports  pre- 
sented on  Friday,  Oct.  11,  before  the  Street  Railway  Accountants' 
Association  of  America  at  its  recent  session  in  New  York,  together 
with  the  notable  report  of  the  committee  on  standards  of  the 
American  Street  Railway  Association,  which  was  also  presented 
to  the  association  on  Friday.  Accompanying  the  latter  is  the 
valuable  set  of  drawings  which  formed  part  of  the  report  as  sub- 
mitted by  the  committee.  These  drawings,  for  the  convenience 
of  our  readers,  are  published  in  insert  form,  so  that  if  desired  the 
reader  can  cut  them  out  of  the  paper  and  lay  them  aside,  or  post 
them  up  for  ready  reference.  With  this  issue  our  report  and  re- 
view of  the  two  conventions  in  New  York  closes,  with  the  ex- 
ception that  a  critical  and  analytical  discussion  on  the  work  and 
proceedings  of  the  Street  Railway  Accountants'  Association  of 
America,  from  the  pen  of  A.  O.  Kittredge,  will  be  published  in  our 
issue  of  next  week. 

Our  report  of  the  conventions  just  closed  has  been  the  most 
complete  of  any  published,  and  gives  to  those  who  did  not  have 
an  opportunity  to  be  present  an  excellent  idea  of  the  proceed- 
ings, social  entertainments  and  the  exhibits.  In  fact,  it  would  have 
been  impossible  for  one  person,  in  the  three  days  during  which  the 
exhibition  was  open,  to  have  seen  all  of  the  interesting  appliances 
shown  in  the  Convention  Hall  with  the  thoroughness  with  which 
they  have  been  described,  and  also  to  have  attended  the  meetings 
of  either  association.  We  believe,  therefore,  that  even  to  many  of 
those  who  attended  the  convention,  the  descriptions  published  in 
this  paper  will  be  a  revelation  of  the  large  number  of  interesting 
features  connected  with  the  meeting  which  they  missed  while  in 
New  York. 

In  this  connection,  it  may  not  be  amiss  to  call  attention  to  the 
service  which  the  Street  Railway  Journal  has  given  its  readers 
during  the  past  two  months.  During  the  four  issues  in  October, 
including  this,  we  have  printed  the  enormous  number  of  over 
300  reading  pages,  a  record  which,  we  believe,  has  never  been 
equalled  by  any  other  paper,  technical  or  popular.  Not  only  this; 
during  the  past  two  months,  that  is,  in  the  eight  issues  in  Sep- 
tember and  October,  we  have  given  each  of  our  subscribers  a  total 
of  450  reading  pages.  During  this  time  we  have  also  reported 
three  conventions,  that  of  the  American  Street  Railway  Associa- 
tion, that  of  the  Street  Railway  Accountants'  Association  of 
America,  and  that  of  the  New  York  State  Street  Railway  Associa- 
tion, while  in  our  foreign  issue  we  have,  in-  addition,  published 
the  proceedings  of  the  German  Street  Railway  Association  at  its 
meeting  in  Stuttgart  during  September.  In  each  case  the  report 
has  been  in  the  hands  of  our  readers  in  the  shortest  possible  time 
consistent  with  the  insuring  of  accuiacy.  The  exhibits  at  New 
York  and  at  Rochester  have  been  very  fully  described,  and  each 
of  the  principal  papers  at  these  conventions  has  been  accompanied 
in  the  same  issue  in  which  it  was  printed  by  running  editorial  com- 
ments, partly  analytical  and  partly  critical,  which  have  repre- 
sented the  opinions  of  the  editors  on  the  subjects  discussed,  and 
have,  we  believe,  been  of  assistance  in  bringing  out  the  salient  fea- 
tures of  the  several  papers.  In  addition,  we  have  published  descrip- 
tive articles  of  current  engineering  progress  in  the  street  railway 
field,  have  given  the  latest  news  weekly  in  the  departments  of  street 
railway  finance  and  construction,  and  have  informed  our  readers 
of  all  the  important  developments  ai  home  and  abroad  in  the 
broad  industry  in  which  they  are  interested.  We  mention  this 
record  as  the  Street  Railway  Journal,  like  the  industry  of 
which  it  is  the  representative,  is  an  example  of  the  same  American 
enterprise  and  methods  which  are  now  receiving  the  highest  recog- 
nition throughout  the  industrial  world. 

Size  Limitations 

In  our  issue  of  Oct.  12  was  printed  the  admirable  paper  by  Capt. 
B.  McCulloch,  read  before  the  recent  national  convention,  review- 
ing the  past  and  forecasting  the  future  of  the  art  of  street  railway 
traction ;  and  at  the  same  time  we  ventured  to  comment  on  some 
of  the  points  made  by  the  able  and  veteran  manager.    The  paper 
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is  indeed  one  that  can  be  returned  to  frequently,  and  can  always 
be  taken  up  again  with  profit.  In  our  previous  remarks  we  pointed 
out  that  while  street  railway  officials  have  built  longer  cars,  have 
run  at  higher  speeds,  have  laid  heavier  rails,  have  constructed 
bigger  power  plants,  have  adopted  greater  transmitting  pressures, 
the  same  kind  of  ability  has  been  demanded  right  along  from  the 
beginning,  and  the  whole  process  has  been  evolutional.  The  call 
for  a  rare  class  of  ability  will  ever  be  heard  in  the  industry,  whose 
growing  responsibilities  will  never  find  any  man  "too  big  for  his 
job;"  but  we  have  wondered,  perhaps  a  bit  casually,  how  far  the 
size  of  the  units  that  belong  to  the  art  can  be  pushed.  It  is  evident 
that  there  must  be  a  limit  somewhere  as  to  the  size  of  the  car  put 
upon  a  street,  a  limit  to  speed  in  a  city,  a  limit  to  the  weight  of  rail, 
a  limit  to  the  working  voltage  of  current,  a  limit  to  the  amount 
of  power  put  under  a  car  in  the  motors.  What  are  the  scientific 
bounds  to  the  increase  in  size  indicated  by  Capt.  McCulloch's 
thoughtful  review?  It  is  said  that  the  developments  of  steam  lo- 
comotion are  already  being  sharply  defined  by  the  bearing  capacity 
of  bridges,  the  height  of  tunnels,  and  by  other  conditions,  to  change 
which  would  involve  an  entire  reconstruction  of  the  "way"  of 
modern  railroads.  In  steamship  work  final  limitations  appear  again 
in  the  increasing  cost  of  coal  burned  for  every  e.xtra  knot  of  speed, 
in  the  depths  of  harbors,  the  size  of  docks,  or  the  width  and  curva- 
ture of  rivers.  Thus,  it  would  seem,  the  possible  developments 
along  certain  lines  in  street  railway  work  should  forecast  them- 
selves. We  have,  for  example,  as  Capt.  McCulloch  notes,  run  up 
in  the  length  of  cars  from  10  ft.  to  60  ft.,  "and  still  we  have  not 
reached  the  limit."  Agreeing  with  him,  it  is  for  us,  at  least,  an 
interesting  conjecture,  what  is  that  limit,  and  what  are  some  of  the 
other  limits  referred  to  above?  The  success  of  many  of  the  younger 
men  will  doubtless  lie  in  early  perception  of  the  coming  better- 
ments as  the  street  car  rushes  "down  the  ringing  grooves  of 
change." 

Pension  Funds 

Elsewhere  in  these  pages  will  be  found  in  full  the  details  of  the 
plan  proposed  by  the  Union  Railway  Company,  of  Providence,  R.  I., 
for  the  insurance  and  pensioning  of  its  employees.  The  subject 
is,  of  course,  one  of  great  interest  and  importance,  and  although 
similar  plans  have  been  adopted  on  leading  steam  railroads,  such  as 
the  Pennsylvania,  Grand  Trunk  and  Baltimore  &  Ohio,  this  scheme, 
worked  out  by  Miles  M.  Dawson,  will  doubtless  come  as  a  novelty 
to  not  a  few  of  our  readers,  although  the  excellent  work  done  by 
street  railway  benevolent  associations  may  be  regarded  as  more 
or  less  paralleling  what  is  now  attempted.  In  the  adoption  of  such 
a  plan  as  this  many  considerations  must  not  be  overlooked,  and  it 
may  be  taken  for  granted  that  at  Providence  they  will  be  given  full 
weight  by  both  the  company  and  its  employees.  Street  railway 
companies  are  not  formed  primarily  to  engage  in  the  insurance 
business,  but  anything  that  will  knit  a  company  and  its  men  closer 
together  is  worth  study,  and  this  plan,  it  would  seem,  insures,  for 
instance,  to  an  employee  of  thirty-five  years'  standing,  whose 
weekly  wages  for  ten  years  have  been  $15,  a  pension  of  $10.50  per 
week.  As  a  provision  for  old  age,  not  offered  as  a  charitable  dole, 
but  provided  with  the  man's  own  assistance  and  thrift,  such  a  sum 
is  not  to  be  lightly  dismissed,  any  more  than  is  the  sum  of  $1,000 
in  case  of  death  and  $8  per  week  during  accidental  disablement. 
The  amounts  asked  from  the  men  are  not  large — the  price  of  two 
or  three  beers — and  are,  in  reality,  so  small  as  compared  with  the 
cost  of  insurance  in  regular  companies  as  to  tempt  any  prudent 
man  to  approve  them  and  to  enrol  under  the  system.  It  will  be  re- 
membered that  in  Germany  this  industrial  provision  of  insurance 
has  been  worked  out  on  a  basis  to  which  Prince  Bismarck  himself 
gave  no  small  thought  and  care,  with  the  object  of  preventing 
pauperization  and  senile  distress  ;  and  it  may  well  engage  the  best 
consideration  of  the  great  corporations  which  in  street  railway 
work  are  employing  such  great  bodies  of  men,  and  playing  such 
important  public  functions  as  to  require  the  greatest  stability,  of 
relationship  between  them  and  all  who  operate  their  systems. 


Stand-°Up  Fares 

If  the  public  mind  could  once  be  disabused  of  the  notion — so 
sedulously  preached  by  journals  which  know  better — that  people 
stand  up  in  street  cars  because  there  are  not  cars  enough  to  provide 
seats  for  all,  a  more  reasonable  tone  would  pervade  the  debate 
over  the  modern  problem  of  crowding.  Probably  the  "stand  up" 
question  will  never  reach  in  this  country  the  degree  of  aggr.iva- 
tion  that  up  to  the  present  time  has  marked  it  in  such  cities  as 
Paris,  where  for  an  hour  at  a  stretch  the  weary  waiting  woman 
has  the  sign  "complet"  displayed  to  her  agonized  gaze  as  bus  after 
bus  or  car  after  car  rolls  up,  with  every  seat  pre-empted,  to  the 
ticket  bureau  on  the  boulevard.  As  every  exasperated  American 
knows,  who  has  undergone  the  ordeal,  it  was  not  a  seat  he  wanted, 
but  transportation.  He  got  neither  the  one  nor  the  other ;  while 
the  company  was  in  no  sense  a  beneficiary  from  its  enforced  in- 
ability to  carry  him,  inside  or  out,  on  its  vehicles.  How  people 
can  argue  in  favor  of  such  conditions  passes  our  comprehension ; 
yet  we  have  recently  had  the  "no  seat,  no  fare"  craze  in  this  city, 
and  now  Chicago  has  the  spasm.  One  committee  out  there  says, 
l.)y  way  of  accusation  : 

"The  chief  reason  for  the  present  disgraceful  overcrowding  of 
cars  is  to  be  found  in  the  fact  that  there  is  more  profit  in  crowd- 
ing the  cars  than  in  providing  plenty  of  seats  for  passengers.  The 
most  effective  method  of  procedure,  therefore,  is  that  which  will 
appeal  most  directly  to  the  profit-making  motives  of  the  companies. 
This  can  be  done  by  grading  the  rate  of  fare  according  to  the  ac- 
commodation furnished.  If  a  company  can  furnish  a  passenger 
with  a  seat  let  it  charge  him  5  cents  for  his  ride.  But  if  the  pas- 
senger must  stand,  let  the  company  be  satisfied  with  a  4-cent  fare. 
If  the  company  prefers  the  5-cent  fare  to  the  4-cent  fare  let  it  fur- 
nish the  5-cent  service." 

The  appeal  to  the  "profit-making  motive"  is  good,  in  view  of  the 
experience  in  Paris  and  other  cities  in  Europe  now  coming  as 
quickly  as  they  can  to  our  American  practice,  and  recognizing  the 
fact  that  people  who  have  been  sitting  all  day  care  a  good  deal 
more  about  getting  home  by  the  first  car  they  can  catch  than  about 
sitting  down  again  and  waiting  half  an  hour  before  a  chance  offers 
to  do  so.  Even  in  gendarmed  Paris  the  people  have  stormed  the 
cars  rather  than  wait  for  seats,  and  we  would  greatly  like  to  see 
the  restriction  tried  on  an  impatient  American  crowd. 

The  alternative  or  palliative  proposed  in  Chicago  of  a  "stand-up" 
fare  is  embodied  in  the  following  new  section,  1723,  of  the  revised 
code ; 

"But  where  a  passenger  shall  be  standing  at  the  time  of  paying 
his  fare,  because  of  there  being  no  unoccupied  seat  in  such  street 
car  or  other  vehicle,  then  in  all  such  cases  the  rate  of  fare  to  be 
charged  for  a  continuous  trip  as  aforesaid  shall  not  exceed  4  cents 
for  every  such  passenger  over  twelve  years  of  age  not  supplied  with 
a  seat  at  the  time  of  paying  his  fare." 

.That  is  simply  idiotic.  How  would  it  work  on  a  transfer  ticket, 
for  instance?  If  people  chose  to  stand,  would  a  company  have  to 
run  its  cars  with  all  the  seats  empty?  How  many  changes  of  rate; 
how  many  different  ringings  of  the  register;  how  much  mental 
bookkeeping,  or  how  much  detective  memorizing  by  the  conductor, 
are  to  be  permitted?  Would  a  gentleman  who  had  paid  a  5-cent 
fare  be  allowed  to  give  his  seat  to  a  feminine  4-cent  tripper? 
Would  a  child  paying  nothing  have  the  right  to  farm  out  its  seat 
for  candy  or  a  cent,  and  thus  intercept  revenue  on  its  way  to  the 
company's  treasury?  In  short,  difficulties  of  this  nature  are  easier 
to  imagine  than  solve,  and  Chicago  will  do  well  to  settle  its  prob- 
lem of  street  car  overcrowding— if  it  can  be  settled  in  the  rush 
hours— in  some  better  way  than  insisting  on  two  rates  of  fare. 

Cheap  Franchises 

In  these  electioneering  days  it  makes  one  very  tired  to  read  all 
the  cheap  oratory  about  cheap  franchises.  Anybody  would  think 
that  public  service  companies  did  nothing  but  get  a  franchise  and 
then  sit  down  idly  while  wealth  rolled  into  their  laps.  Franchises 
only  have  value  as  an  opportunity  to  render  available  to  the  public 
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something  that  it  wants,  but  which  it  cannot  get  unless  the  savings 
of  some  of  its  members  can  be  invited  to  attempt  the  task,  by 
way  of  guarantee,  and  possibly  in  some  instances,  by  way  of  bonus 
on  a  rather  precarious  investment.  There  are  mighty  few  street 
railway  franchises  in  this  country,  or  any  other,  that  have  not  been 
burdened  with  conditions  and  exactions,  the  responsibility  of 
which  in  every  case  had  to  be  assumed  by  the  recipient  before  it 
had  been  able  to  earn  a  prospective  cent.  No  fact  has  been  more 
plainly  demonstrated  in  the  industrial  history  of  the  last  fifty 
years  than  the  absolute  impossibility  to  pledge  capital  for  new 
public  enterprises  unless  it  is  protected  by  the  form  of  contract 
known  by  the  name  of  "franchise;"  yet  the  frothy  socialist  vvould 
have  it  believed  that  a  franchise  is  mere  plunder  out  of  his  empty 
pocket,  rather  than  a  process  of  "working  on  shares,"  in  which 
the  franchise  holder  puts  up  all  the  money  at  risk,  and  does  all  the 
work  to  boot.  Those  who  jump  all  over  public  service  corpora- 
tions such  as  street  railway  companies  forget,  or  choose  to  ignore, 
taxes  on  capital,  taxes  on  real  estate,  taxes  on  cars,  taxes  on  re- 
ceipts, street  paving  requirements,  lighting  ordinances,  transfer 
regulations,  and  half  a  hundred  other  ways  in  which  the  5-cent 
fare  is  nibbled  at  until  the  company  that  earned  every  mill  of  it 
begins  to  wonder  what  it  is  in  business  for.  We  are  glad  to  note 
the  Montgomery  (Ala.)  Journal  as  one  of  the  rare  newspapers  fair 
enough  to  acknowledge  that  a  franchise  is  not  all  that  it  is  made 
out  to  be.  Discussing  the  situation  in  that  city,  where  the  late 
Charles  J.  Van  Depoele  made  one  of  his  earliest  trolley  experi- 
ments, it  says : 

The  present  owners  of  the  street  railway  bought  it  when  the 
cars  were  drawn  by  mules,  giving  $70,000  for  franchises  and  prop- 
erty. The  new  company  sold  the  mules  and  the  old  mule  or  horse 
cars,  together  with  the  old  rails,  for  about  $17,000.  This  made 
the  actual  cost  of  the  franchise,  all  that  was  left,  about  $53,000. 
Since  the  electric  line  has  been  thoroughly  fitted  up  and  new  cars 
were  purchased,  the  company  has  paid  to  the  city  of  Montgomery 
about  $75,000  on  account  of  street  paving.  The  street  car  company 
is  required  to  pave,  not  only  between  the  tracks,  but  2  ft.  on  each 
side  of  the  tracks,  and  the  cost  of  this  to  the  railway  has  been 
$75,000,  the  amount  stated  above,  making  a  total  cost  of  fran- 
chises to  the  present  company  about  $125,000.  It  may  be  contended 
by  some  people  that  this  $125,000  was  not  given  to  the  city  for  the 
franchises  and  the  city  got  no  direct  benefit  from  it.  This  can  be 
said  of  the  original  $50,000  the  new  company  paid  for  the  fran- 
chises, but  certainly  it  cannot  be  said  of  the  $75,000  paid  for  street 
paving.  If  the  street  car  company  had  not  paid  it,  the  money  would 
have  come  directly  out  of  the  city  treasury  for  the  work,  and  if  it 
had  come  out  of  the  city  treasury  it  would  have  come  out  of  the 
pockets  of  the  taxpayers.  This  tax  was  an  indirect  charge  by  the 
city  for  the  street  railway  franchises,  and  the  taxpayers  of  Mont- 
gomery, at  least,  have  reaped  that  much  benefit  from  the  grant  of 
the  franchise  to  the  Montgomery  Street  Railway.  In  addition  to 
this,  as  the  Advertiser  recently  said,  the  street  railway  has  been  a 
prime  factor  in  building  up  the  city. 

In  other  words,  in  addition  to  assuming  the  risk,  no  mean  one 
when  it  was  made,  of  adopting  the  trolley  in  place  of  the  mule,  the 
stockholders  of  the  Montgomery  system  have  had  to  pay  out  large 
sums  of  money  for  their  "franchise,"  in  aid  of  the  maintenance 
of  the  streets,  which  they  did  much  to  improve  by  banishing  the 
mule.  If  they  have  made  any  return  on  their  courageous  invest- 
ment warranting  this  exaction  we  have  certainly  never  heard  of  it. 

The  Brooklyn  Bridge  Report 

The  recommendations  made  by  Engineers  Boiler,  Prout  and 
Whinery,  which  are  given  in  abstract  in  this  issue,  bring  out  in  a 
very  clear  manner  the  large  diversity  of  opinion  which  exists  even 
among  engineers  of  the  proper  methods  to  decrease  the  congestion 
idea  obtaining  at  the  Manhattan  terminal  of  the  New  York  and 
Brooklyn  Bridge.  The  rare  and  curious  development  of  the 
Brooklyn  mind  which  could  create  the  numerous  ingenious,  if  im- 
practical, solutions  to  the  problem  has  been  for  some  time  a  cause 
of  facetious  remark  in  the  daily  and  technical  press,  and  if  the 
engineers  who  had  the  report  to  make  had  chosen  to  peruse  the 
files  of  the  papers  for  the  past  two  or  three  years,  they  would 


surely  have  become  conversant  with  many  plans  to  be  avoided. 
In  the  propositions  which  they  submit  and  the  recommendations 
which  they  make  there  will  be  found  both  merit  and  good  engineer- 
ing practice;  while,  on  the  other  hand,  there  are  some  "reforms" 
specified  which  not  only  fail  to  meet  the  requirements,  but  would 
give  to  the  bridge  traffic  new  sources  of  congestion.  The  first 
scheme,  which  provides  for  an  elevated  platform  with  extra  stair- 
ways, does  not  seem  to  follow  out  one  of  the  great  features  of 
surface  operation,  namely,  avoiding  ascending  or  descending  from 
the  street  level.  This  introduction  of  an  intermediate  track  level 
between  the  bridge  cars  proper  and  the  so-called  surface  cars 
would  perhaps  aid  somewhat  in  the  distribution  of  the  passengers, 
but  would  inconvenience  the  patrons  of  the  road  to  a  considerable 
extent  and  greatly  increase  the  confusion,  although  the  liberal 
distribution  of  signs  might  obviate  this  latter  difficulty.  The  cross- 
ing of  the  trolley  cars,  as  has  been  proven  by  the  present  condi- 
tions, is  not  attended  with  as  much  danger  as  the  engineers  seem 
to  credit  it  with,  but  it  possibly  affects  somewhat  the  "nervous 
shock  to  the  weak,  timid  and  aged."  With  the  carrying  of  a  total 
number  of  passengers  of  300,000  per  day  over  a  bridge  whose 
physical  limitations  are  such  as  are  pointed  out  in  the  report,  the 
elimination  of  all  anxiety  on  the  part  of  the  hysterical  or  con- 
fusion in  the  separation  of  the  assembling  crowds  would  be  impos- 
sible under  any  circumstances.  One  has  only  to  look  at  Park  Row 
or  City  Hall  Park  about  the  evening  rush  hour  to  find  a  sufficient 
cause  for  dread  among  the  nervous  long  before  the  converging 
streams  have  reached  their  point  of  junction  at  the  terminal  itself. 
While  it  is  assuredly  advisable  to  prevent  the  ingress  and  egress 
of  the  cars  simultaneously,  this  result  could  be  obtained  as  well  by 
lateral  extension  of  the  bridge  as  by  the  proposed  elongation  of 
the  distribution  of  tracks.  As  the  conditions  exist  to-day,  the 
cars  can  be  loaded  much  more  rapidly  than  the  restrictions  specified 
by  the  expert  commission  of  1897  will  allow  of  their  transmission 
across  the  bridge,  and  the  necessity  of  two  extra  tracks  at  the 
terminal  is  not  at  once  apparent ;  but  the  advantages  offered  by 
having  more  cars  in  the  terminal  and  not  compel  the  crowd  to 
stand  waiting  for  a  particular  car  and  then  be  bundled  in  in  the 
shortest  possible  time  is  sufficient  excuse  for  increasing  the  num- 
ber even  above  the  six  recommended.  An  extension  at  the  side, 
however,  with  a  dividing  fence,  where  the  passengers  could  be 
unloaded,  and  which  would  leave  the  present  width,  or  one  nearly 
as  great,  for  loading  alone,  would,  we  believe,  prevent  much  of 
the  confusion.  The  removal  of  the  loops  further  from  Park  Row 
might  also  tend  to  increase  the  facility  with  which  the  elevated  and 
surface  crowds  could  be  separated.  Whether  the  introduction  of  a 
curbing  between  the  trolley  tracks  and  roadway  proper  is  prac- 
ticable may  be  questioned,  although  a  division  is  probably  intended 
which  may  be  driven  over  should  a  blockade  occur  from  the  stalling 
of  a  vehicle.  We  are  firmly  convinced,  on  the  contrary,  that  any- 
narrowing  of  the  roadway  approaches  should  be  avoided.  The 
extension  of  the  terminal  station  to  the  south  is  impossible  on  ac- 
count of  the  position  of  the  World  Building,  but  there  is  nothing 
to  prevent  the  acquisition  of  the  property  on  the  other  side  and 
the  construction  of  a  graceful  curve  which  would  discharge  the 
vehicular  traffic  further  up  Park  Row  and  allow  ample  room  for 
unloading  the  surface  cars.  At  the  same  time  the  plans  for  the  ex- 
tension of  the  elevated  service  through  Centre  Street  and  Vesey 
Street  are  to  be  commended,  if  permission  could  be  obtained  from 
the  authorities  for  their  carrying  out.  The  intersection  of  the 
Vesey  Street  branch  with  both  the  Ninth  and  Sixth  Avenue  ele- 
vateds of  Manhattan  will  make  a  much-needed  connection  between 
the  West  Side  traffic  and  Brooklyn.  On  the  whole,  the  report 
makes  several  most  excellent  suggestions,  but  that  it  will  be  ac- 
cepted in  its  entirety  is  probably  too  much  to  expect.  The  work 
of  the  engineers,  however,  is  to  be  highly  commended,  and  the 
many  interesting  features  of  the  situation  which  are  included  in 
the  text  are  commended  for  the  perusal  of  those  in  other  cities  who 
lliinl<  that  their  terminal  problems  are  of  unnatural  difficulty. 


640 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  17. 


Report  of  the  Committee  on  Standards  of  the  American 
Street  Railway  Association  * 

Your  committee  on  standardizing  of  street  railway  materials 
and  equipments,  appointed  by  the  executive  committee  at  its 
meeting,  held  in  New  York  City,  Feb.  28,  1901,  respectfully  pre- 
sents the  following  report: 

Three  meetings  of  the  committee  have  been  held — Niagara 
Falls,  June  3;  New  York,  Sept.  14,  and  Boston,  Sept.  18.  At  the 
first  meeting  the  work  was  divided  and  assigned  to  the  members 
of  the  committee,  as  follows: 

Rails  and  wheels,  axles,  journals,  journal  brasses,  oil  boxes, 
etc.,  to  N.  H.  Heft  and  F.  G.  Jones. 

Car  bodies  to  John  R.  Graham. 

Electrical  equipment  to  W.  J.  Hield. 

Overhead  equipment  to  C.  F.  Holmes. 

TRACK  RAILS 

We  recommend  a  T-rail  as  the  most  desirable  under  any  con- 
ditions. The  rail-head  should  be  of  the  form  and  dimensions 
shown  in  Fig.  i.f  With  a  rail-head  of  this  form  and  dimensions,  a 
carwheel  having  a  3-in.  tread  and  a  flange  of  ^-'^-in.  to  ij^-in.  depth, 
can  be  operated  without  interfering  with  the  pavement  in  cities, 
and  with  safety  on  suburban  roads,  at  a  minimum  cost  for  track 
maintenance. 

We  recommend  for  a  grooved  girder  rail,  one  with  a  head  3  ins. 
wide,  angle  and  groove  as  shown  in  Fig.  3.  With  a  head  of  this 
form  and  dimensions,  the  same  car  wheel  can  be  operated  with- 
out interfering  with  pavements  with  safety  on  suburban  roads,  and 
with  less  cost  for  maintenance  than  the  present  form,  due  to  in- 
creased surface  of  contact  between  wheel  and  rail  and  decreased 
wear  on  flange.  This  form  of  groove  will  decrease  wear  on  side 
of  rail-head  and  allow  wheels  to  be  pressed  on  axle  further  than  in 
common  practice  at  the  present  time,  thereby  decreasing  wear  on 
rails  at  curvatures  and  the  liability  to  mount  rail. 

CAR  WHEELS 

We  recommend  a  car  wheel  with  a  plate  center  and  cast-chilled 
tire  for  all  speeds  up  to  50  miles  per  hour,  as  shown  in  Figs.  4  and 
5.  When  a  greater  speed  is  required  we  would  recommend  a  steel 
tire,  as  shown  in  Fig.  6;  tread  to  be  not  less  than  3  ins.;  depth  of 
flange,  minimum,  54  in.,  maximum,  lyi-in.;  strengthened  on  back 
of  flange.    For  full  dimensions  see  Fig.  7. 

AXLES 

We  recommend  the  open-hearth  steel  axle,  upset  at  point  of 
gear  wheel  fit  i  in.,  to  allow  the  cutting  of  key  seat  above  the 
line  of  wheel  fit  of  sizes,  as  shown  in  Figs.  8  to  12. 

JOURNAL  BRASSES 
We  recommend  Master  Car  Builders'  journal  brasses  of  the  type 
shown  in  Figs.  13  to  16. 

BRAKE-HEAD  AND  SHOES 
We  recommend  Master  Car  Builders'  brake-head  and  shoes,  as 
shown  in  Figs.  17  and  18. 

JOURNAL  BOXES 
We  recommend  the  Master  Car  Builders'  journal  boxes,  as 
shown  in  Figs.  19,  20  and  21. 

CAR  BODIES  FOR  CITY  AND  SUBURBAN  SERVICE 
Your  committee  recommends  a  closed  car  body,  mounted  on  a 
single  truck,  not  to  exceed  20  ft.  in  length,  believing  this  to  be 
the  maximum  length  for  a  car  body  mounted  on  a  single  truck. 
The  general  dimensions  of  the  car  are  shown  by  drawings  here- 
with submitted.    (Figs.  22  and  23.) 

CAR  BODIES  FOR  CITY  SERVICE 
A  25-ft.  closed  car  body,  35  ft.  over  all,  with  concave  sides, 
mounted  on  double  trucks,  as  shown  by  drawings  submitted. 

CAR  BODIES  FOR  SUBURBAN  SERVICE  FROM  CENTER  OF 
POPULATION 

A  30-ft.  straight  sided  closed  car  body,  40  ft.  over  all,  mounted 
on  double  trucks,  as  shown  by  drawings  herewith  submitted  and 
general  dimensions  thereto  attached.    (Figs.  24  and  25,) 

OPEN-CAR  BODY  FOR  CITY  AND  SUBURBAN  SERVICE 

A  ten-bench  open-car  body,  30  ft.  over  all,  mounted  on  a  single 
truck,  as  shown  by  drawings  herewith  submitted  and  general 
dimensions  thereto  attached.    (Fig.  26.) 

A  twelve-bench  open-car  body,  35  ft.  over  all,  mounted  on 
double  trucks,  as  shown  by  drawings  submitted. 


*  Report  presented  at  the  Convention  of  the  American  Street  Railway 
Association,  Oct.  11,  1901. 

t  All  illustrations,  except  those  of  the  25-ft.  closed  car  body  and  the  twelve- 
bench  open  car,  are  contained  on  the  accompanying  insets. 


OVAL  ROOF 

Your  committee  recommends  for  consideration  the  advisability 
of  constructing  all  open  cars  with  an  oval,  instead  of  a  monitor, 
roof.  We  recommend  this  for  consideration  on  the  ground  of 
economy  in  first  cost  and  maintenance. 

PAINTING 

Your  committee  believes  that  a  uniform  system  of  painting  can 
be  adopted,  but  deems  it  advisable  to  obtain  the  views  of  the 
members  of  the  association,  as  to  their  individual  requirements, 
before  submitting  suggestions  for  a  standard. 

VENTILATION 

Your  committee  realizes  that  the  question  of  ventilation  in  all 
closed  cars  is  very  important,  but  we  do  not  feel  justified,  at  this 
time,  in  recommending  any  particular  system,  feeling  that  this 
question  should  be  brought  before  the  convention  for  a  thorough 
discussion  to  assist  any  future  committee  in  preparing  its  report. 
ELECTRICAL  EQUIPMENT 

This  is  one  of  the  most  important  subjects,  and  should  be  taken 
up  more  thoroughly  than  is  possible  at  this  time.  The  extent  to 
which  the  standardizing  of  electrical  equipment  may  be  carried 
is  limited  to  the  general  dimensions  of  the  parts  and  their  loca- 
tion, with  reference  to  the  other  parts  of  the  equipment.  The 
work  of  standardizing  should  be  carried  out  on  the  lines  estab- 
lished by  the  present  practice. 

The  subdivisions  of  the  above  report,  dealing  with  these  sub- 
jects respectively,  are  submitted  as  the  report  of  the  entire  com- 
mittee and  not  as  the  report  of  any  individual  member.  All 
matters  presented  were  discussed  and  agreed  upon  by  the  com- 
mittee as  a  whole,  and  are  presented  as  its  joint  action. 

It  is  hardly  necessary  to  say  that  the  work  in  hand  is  of  great 
magnitude  and  surrounded  with  many  difficulties,  owing  to  the 
varying  conditions  which  exist  on  street  railway  systems,  and 
that  it  cannot  well  be  expected  that  in  this,  the  first  report  of  the 
committee,  it  will  be  possible  to  definitely  decide  on  standards 
for  all  classes  and  kinds  of  equipments. 

This  report  is  submitted  simply  as  suggestions,  in  order  to 
fully  bring  the  question  of  standardizing  before  the  association. 
Your  committee  recommends  that  the  work  be  continued  through 
such  committee  as  the  association  may  deem  wise  to  anpoint. 

John  R.  Gkaham,  Chairman, 
N.  H.  Heft, 
Frank  G.  Jones, 
WiLLARD  J.  Hield. 

Dated,  New  York.  Oct.  9,  1901. 



Customers'  Accounts  of  Electric  Lighting  Companies  * 

BY  S.  E.  MOORE 
Controller,   Consolidated  Traction   Company,   Pittsburgh,  Pa. 


That  the  consumtr  of  electric  current  may  have  no  good  reason 
to  do  otherwise  than  cheerfully  pay  the  bills  rendered  from  time 
to  time  by  the  company  furnishing  the  same,  it  is  important  that 
nothing  shall  have  been  left  undone,  or  slouched  over,  under  the 
contract  covering  the  service  agreed  to  therein.  The  converter 
should  be  properly  placed  and  the  current  turned  on  promptly  on 
date  specified ;  complaints  as  to  insufficient  light  should  be  investi- 
gated immediately  after  they  are  made,  and  if  the  company  is  at 
fault  the  remedy  should  be  at  once  applied.  Meters  should  be  read 
regularly  on  a  certain  day  of  the  month,  and  the  bill  for  current 
used  should  be  in  the  consumer's  hands  the  next  day  thereafter. 

When  the  contract  (which  should  be  in  duplicate — one  copy  for 
the  company,  the  other  for  the  consumer)  has  been  properly  con- 
cluded, it  should,  after  being  numbered  and  registered  in  the  con- 
tracting department  of  the  company,  be  forwarded  to  the  officer  in 
charge  of  the  operating  department,  and  a  letter  of  advice,  show- 
ing date,  number,  name  and  location  of  the  consumer,  should  be 
furnished  to  the  accounting  department.  In  case  the  contracting 
agent  had  made  it  a  condition  of  the  contract  that  the  consumer 
should  pay  a  deposit  in  advance,  such  fact,  evidenced  by  the  treas- 
urer's receipt  covering  the  amount  paid,  should  appear  upon  the 
face  of  the  company's  copy  of  the  contract,  as  well  as  upon  that  of 
the  consumer's,  and  should  also  be  noted  upon  the  letter  of  advice 
to  the  accounting  department. 

The  territory  to  be  supplied  with  current  should  be  divided  into 
mete'^-readcrs'  districts,  each  district  to  include  the  work  of  one 
meter-reader  for  one  day;  thus,  if  there  were  5000  consumers  to  be 
called  upon  in  twenty-five  wirking  days,  and  one  meter-reader 
could  average  200  calls  per  day,  then  there  would  be  twenty-five 
districts.   For  each  district  there  should  be  at  hand  in  the  account- 


*  Paper  read  at  the  convention  of  the  Street  Railway  AtKO.untants'  Associa- 
tion of  America,  Oct.  11,  1901. 
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ing  department  upon  the  morning  of  each  day  of  the  month,  ready 
for  the  current  day's  work,  a  locked  loose-leafed  book,  which 
should  have  in  place  in  the  order  of  the  situation  of  the  premises 
a  leaf  for  every  location  at  which  the  meter-reader  should  call  to 
gather  and  record  the  readings  shown  upon  the  meter  indexes. 
As  each  day's  work  is  finished  and  the  books  in  regular  turn  are 
handed  in  to  the  accounting  department,  regularity  in  the  reading 
of  meters  is  established  and  data  for  comparison  are  compiled  which 
are  ofientinies  valuable  in  settling  claims  for  overcharge  or  being 
used  in  cases  where  competition  with  other  illuminants  is  con- 
cerned. And  as  bills  covering  each  day's  work  would  be  made  up 
and  sent  out  upon  the  day  following  the  reading  of  the  meters,  the 
revenue  derivable  from  sales  of  current  should  flow  into  the  treas- 
ury continuously,  and  not  spasmodically,  as  is  the  case  where  bills 
are  sent  out  once,  twice  or  thrice  a  month. 

For  companies  who  have  less  than  5000  consumers  upon  their 
books,  certain  days  most  convenient  for  their  financial  require- 
ments could  be  fixed  for  reading  of  meters,  and  for  companies  with 
more  than  5000  consumers,  either  a  greater  number  of  readings 
per  day  per  man  or  additional  meter-readers  would  be  necessary 
The  meter-reader  should  report  and  be  subordinate  to  the  account- 
ing office,  and  he  should  not  be  permitted  to  announce  to  any  cus- 
tomer the  result  of  his  reading  of  the  meter,  nor  indicate  in  any 
way  to  a  consumer  what  the  amount,  either  exact  or  probable,  of 
the  bill  to  be  rendered  will  be,  and  in  case  inquiries  of  this  kind 
are  made,  he  must  state  that  he  cannot  give  out  such  information, 
and  politely  refer  the  customer  to  the  office.  The  meter-reader's 
duties  are  few,  and,  simply  stated,  are  as  follows :  To  present  a 
cleanly  appearance  and  keep  his  uniform  in  good  condition ;  to  be 
courteous,  polite  and  gentlemanly  when  in  uniform,  and  to  attend 
strictly  to  his  business ;  to  carefully  read  all  meters  and  make  cor- 
rect entry  in  his  book  of  the  reading  of  each.  To  make  special 
report  upon  memoranda,  separate  from  his  book,  of  all  premises 
kept  in  unsanitary,  filthy  and  unhealthy  condition,  and  to  "Beware 
of  the  dog." 

In  the  accounting  department  there  should  be  a  general  utility 
man,  who  should,  in  addition  to  other  duties,  be  competent  to  re- 
read and  verify  or  correct  meter  readings  which  are  claimed  by 
consumers  to  be  excessive  or  incorrect,  to  collect  data  relating  to 
arc  lamps,  and  to  installations  for  power  furnished  by  special  con- 
tract, and  to  check  up  police  reports  as  to  "lamps  out"  each  night 
on  municipal  lighting  contracts. 

^Vs  the  form  and  style  of  bills  icndered  and  the  method  of  their 
delivery  to  consumers  are  matters  which  each  company  has  no 
doubt  its  own  selection  in  use,  the  writer  will  merely  submit  copy 
of  postal  card  form  of  bill  which  has  been  proven  by  many  com- 
panies who  are  using  it  to  be  very  satisfactory.  One  of  the  ex- 
cellent features  of  this  form  of  bill  is  the  coupon  on  right-hand 
side.  It  takes  but  a  moment  for  the  cash  receiver  to  mark  upon  it 
the  exact  amount  paid  by  the  consumer,  and  when  passed  through 
the  stamping  machine,  which  not  only  stamps  the  receipt  upon  the 
body  of  the  card  but  upon  the  coupon,  and  cuts  off  the  coupon, 
which  it  drops  through  a  slot  into  a  locked  drawer.  It  serves  as  a 
diiect  check  against  the  receiver,  whose  actual  cash  must  balance 
with  the  tabulated  total  of  coupons,  to  which  the  treasurer  only 
has  access.  The  original  contract,  which  (as  hereinbefore  show.i) 
has  passed  from  the  contracting  agent  to  the  operating  department, 
finally  reaches  the  accouutiug  lieparlr.ient,  having  attached  there- 
to a  report  showing  the  installation  made  at  the  premises,  the  date 
meter  was  set,  the  time  current  was  turned  on,  and  the  reading  of 
the  meter  as  shown  by  the  index  at  that  time.  From  this  informa- 
tion the  loose  leaves  ne.;essary  for  the  meier-readers'  books  a-<: 
made  up.  Cancellations  of  contracts  and  cut-outs  of  current  are 
treated  in  the  same  manner,  and  under  this  method  the  meter-read- 
ers' books  show  leaves  only  for  live  contracts,  the  dead  ones  being 
filed  among  the  records  of  the  company  in  loose-leaf  books  num- 
bered exactly  as  those  are  which  are  in  current  use.  The  contracts, 
as  they  reach  the  accounting  department,  are  checked  up  with  the 
letters  of  advice  previously  received  from  the  contracting  agent, 
and  are  then  properly  indexed  and  filed  in  numerical  order.  Sam- 
ple copies  of  contracts,  etc.,  as  used  by  the  Allegheny  County  Light 
Company,  of  this  city,  are  herewith  appended,  as  follows : 

Ligiitiiig  Contracts. 

Page  of  Contracting  Agent's  Record  of  Contracts. 
Memorandum  to  Read  Meter. 
Form  of  Order  to  Test  Meter. 

Letters  of  Advice  to  Accompany  Contract  from  Contracting  to 
Operating  Department. 

The  routine  work  of  the  accounting  department,  in  so  far  as  con- 
sumers' accounts  are  concerned,  is  as  follows : 

First — To  post  into  meter  record  the  credit  for  cash  paid  in  dur- 
ing the  previous  day. 

Second — To  take  up  bills  covering  all  readings  of  previous  day 
and  to  post  to  the  debit  of  each  consumer's  account  in  meter  record 
the  net  amount  of  the  bill  to  be  mailed  out. 


Third — To  tabulate  all  bills  made  up  so  that  report  may  be 
made  daily  to  executive  officers,  showing  revenue  earned  and  giving 
such  other  information  as  is  called  for. 

Fourth — To  make  pink  "dun  cards"  covering  accounts  which  are 
delinquent  after  the  date  at  which  discount  is  allowed.  Sample 
cards  herewith  (Exhibits  E-i,  E-5).  These  must  be  mailed  in 
sealed  envelopes  or  delivered  by  hand. 

Fifth — To  transfer  to  summary  at  end  of  meter  record  the  totals 
of  each  page  of  the  same  as  it  becomes  completed,  in  order  that 
at  the  end  of  the  month  no  delay  may  be  had  in  getting  grand  totals 
from  which  to  make  journal  entries  covering  revenue  as  it  should 
appear  in  general  ledger. 

Sixth — To  make  journal  entries  covering  credit  allowed  on 
claims  for  error  adjusted  through  contracting  department. 

Seventh — To  make  new  leaves  for  meter-readers'  books  for  each 
new  customer's  account,  to  adjust  and  file  all  canceled  and  lapsed 
contracts,  to  keep  indexes  of  all  books  up  to  date. 

Eighth — ^To  audit  treasurer's  books,  post  general  books,  and  make 
up  all  statements  required  by  executive  or  other  officers. 

At  the  close  of  each  day's  business  the  treasurer  assorts  coupons 
into  lots  covering  domestic  consumers,  arc  lighting,  city  lighting, 
current  for  power  and  meter  rentals,  respectively.  These  comprise 
the  various  revenue  accounts  which  are  shown  on  the  general 
ledger.  The  treasurer  passes  tabulated  lists  of  coupons,  together 
with  the  coupons  themselves  to  the  accounting  department,  and 
receives  receipt  for  the  actual  number  so  delivered  by  him.  The 
clerks  in  the  accounting  department  post  the  payments  into  the 
meter  record  direct  from  the  coupons,  which  are  afterward  filed  for 
future  reference. 

All  bills  other  than  those  made  on  postal  cards  should  be  copied 
by  letterpress  and  postings  made  direct  from  copy  to  journal. 

Outside  banks  or  mercantile  houses  at  whose  places  of  business 
payments  of  bills  can  be  made  should  be  furnished  with  a  receipt- 
ing machine  (which  costs  about  $2.50  and  can  be  procured  at 
'ioledo,  Ohio),  which  will,  in  addition  to  the  dating  and  receipting 
stamp,  show  certain  letters  which  will  distinguish  their  collections 
from  those  made  at  the  company's  office.  These  collecting  agencies 
should  also  be  furnished  with  addressed  and  stamped  envelopes, 
in  which  not  only  the  original  coupons  but  a  report  of  the  collec- 
tions made  by  them  should  be  sent  daily  to  the  treasurer.  Each 
collection  agency  should  be  dealt  with  separately  as  to  its  re- 
muneration for  the  service  rendered.  This,  however,  is  not  gen- 
erally much  of  an  expense,  as  stores  are  quite  satisfied  to  attend 
to  collections  for  the  advertising  it  brings  them,  while  banks,  ex- 
cept old-established  ones,  usually  require  that  a  certain  amount  of 
the  funds  collected  shall  remain  permanently  on  deposit  with  them. 

In  conclusion,  I  believe  that  to  secure  a  complete  history  of  the 
sale  of  electric  current  for  lighting  and  power,  and  to  follow  the 
transaction  from  time  of  sale  until  its  value  has  been  paid  into  the 
company's  treasury  or  otherwise  accounted  for,  will  necessitate 
quite  a  little  of  what  in  times  past  was  termed  "red  tape, '  but 
which  is  now  recognized  as  systematic  accounting,  which  saves  in 
time  and  money  much  more  than  it  costs. 

Proper  reference  maps  should  be  possessed  by  every  company 
whose  business  it  is  to  distribute  electric  current  to  consumers,  and 
these  maps  should  show  all  of  the  streets,  lanes  and  alleys  within 
the  company's  territory,  as  well  as  the  location  of  every  house  along 
each  street  upon  which  poles  and  overhead  lines  or  underground 
conduits  for  the  distribution  of  current  have  been  or  are  intended 
to  be  placed.  The  poles,  as  well  as  all  the  lamps  for  public  light- 
ing, should  be  numbered,  and  the  respective  numbers  of  each  placed 
upon  the  map,  whose  index  should  give  clear  and  explicit  reference 
to  streets,  poles  and  lamp  locations.  The  lines  and  circuits  should 
be  identified  by  differently  colored  inks,  and  the  character  of  wiring 
and  also  of  meter  necessary  for  each  location  should  be  noted  upon 
the  maps.  The  fire  insurance  companies  have  in  use  maps  of  this 
character,  and  copies  of  the  same  can  be  procured  from  the  pub- 
lishers. Upon  these  copies  all  data  necessary  to  the  proper  handling 
of  the  electric  lighting  business  can  be  added,  and  from  tracings  of 
the  original  as  many  blue  prints  can  be  made  as  will  equip  each 
department  whose  duties  are  in  line  with  the  sale  and  distribution 
of  current  with  this  necessary  and  valuable  information.  The  maps 
must  be  kept  up  to  date,  else  their  usefulness  will  be  badly  impaired. 

In  the  contracting  department,  where  all  applications  for  supply 
of  current  shall  be  made,  where  all  contracts  shall  be  concluded 
and  registered,  and  where  all  complaints  from  consumers  shall  be 
received  and  given  prompt  attention,  there  should  be  kept  a  com- 
plete record  of  all  locations  along  the  company's  lines  of  service 
which  are  wired  for  the  use  of  current,  whether  the  same  are  in 
service  or  not.  This  record,  the  use  of  which  is  more  specifically 
referred  to  above,  can  be  in  the  shape  of  loose-leaf  ledgers  or  of 
the  card  system,  and  no  matter  which  method  is  adopted  it  can 
be  divided  up  as  is  most  convenient,  either  alphabetically  as  to 
customers'  names  or  street  names,  into  districts  or  according  to 
meter-readers'  routes. 
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Report  of  Committee  on  a  Standard  Unlt^of  Comparison 

In  pursuance  of  the  resolution  passed  at  the  last  convention, 
your  committee  submits  the  following  report: 

Whereas,  It  has  been  shown  conclusively  that,  in  every  case 
where  the  car-hour  unit  has  been  given  a  fair  trial  by  our  mem- 
bers, it  has  demonstrated  its  practicability  and  great  value,  and 
has  received  their  indorsement. 

Therefore,  We  recommend  its  adoption  as  a  standard  unit  of 
comparison,  and  offer  the  following  resolution: 

Resolved,  That  this  association  recommends  the  adoption  of  the 
car-hour  as  a  standard  unit  of  comparison. 

H.  C.  Mackay,  Chairman, 
Comptroller,  Milwaukee  Electric  Railway  &  Light  Company, 
Milwaukee,  Wis. 

F.  E.  Smith, 

Auditor,  Chicago  Union  Traction  Company,  Chicago,  111. 

A.  H.  Ford, 

General  Manager,  New  Orleans  &  Carrollton  Railway,  New 
Orleans,  La. 

 ♦♦♦  

Report  of  Standing  Committee  on  a  Standard  System 
of  Street  Railway  Accounting* 

BY  C.  N.  DUFFY,  CHAIRMAN 

Your  committee  on  "A  Standard  System  of  Street  Railway  Ac- 
counting" beg  leave  to  submit  the  following  report : 

We  recommend  that  the  classification  of  construction  and  equip- 
ment accounts,  the  classification  of  operating  expense  accounts,  and 
the  forms  of  monthly  and  annual  reports  as  adopted  at  the  Chicago 
convention  in  1899  remain  unchanged,  unless  this  convention  di- 
rects otherwise.  The  Standard  System  of  Street  Railway  Account- 
ing of  this  association  is  the  recognized  and  accepted  standard. 

Our  worthy  and  progressive  ex-president,  J.  F.  Calderwood, 
who  kindly  volunteered  to  assist  the  Director  of  Census  in  the 
compiling  of  statistics  concerning  street  railways  in  connection  with 
the  census  report  of  1900,  is  to  have  the  privilege  of  suggesting  to 
the  Director  of  Census  certain  forms  to  be  used  in  the  work.  Un- 
der date  of  Sept.  11,  1901,  the  Director  of  Census  addressed  Mr. 
Calderwood  a  letter,  as  follows : 

Census  Office,  Washington,  D.  C,  Sept.  11,  1901. 
Dear  Mr.  Calderwood: — 

I  returned  to  Washington  yesterday,  and  find  yours  of  the  2ist 
of  August.    Please  pardon  the  delay  in  replying. 

I  learn  that  your  name  is  already  on  the  list  for  all  bulletins,  so 
that  you  are  advised  of  what  we  are  doing  up  to  this  time.  We 
shall  not  consider  the  question  of  street  railway  statistics  for  some 
time  yet.  I  shall  be  glad  to  consult  with  you  before  we  do  any- 
thing. Very  truly  yours, 

(Signed)  W.  R.  Merriam,  Director. 

J.  F.  Calderwood,  Esq.,  Minneapolis,  Minn. 

This  association  was  oiificially  represented  at  the  national  con- 
vention of  Railroad  Commissioners,  held  in  San  Francisco,  June, 
1901,  by  a  committee  of  three,  consisting  of  the  chairman  of  this 
committee,  H.  C.  Mackay  and  F.  E.  Smith. 

The  business  transacted  of  importance  to  the  Street  Railway 
Accountants'  Association  was : 

1.  The  committee  on  classification  of  construction  and  operating 
expenses  of  electric  railways  submitted  a  report  recommending 
that  the  president  of  the  Association  of  Railroad  Commissioners 
appoint  a  committee  to  formulate  a  standard  form  of  report  that 
electric  railways  are  to  use  in  making  reports  in  their  respective 
States  to  the  Boards  of  Railroad  Commissioners,  this  committee 
to  co-operate  and  confer  with  a  committee  from  the  Street  Railway 
Accountants'  Association  of  America.  The  report  was  unani- 
mously adopted  by  the  convention. 

2.  A  constitution  and  by-laws  were  adopted,  the  Association  of 
Railroad  Commissioners  never  having  had  them  before.  This 
constitution  prescribes  that  the  Street  Railway  Accountants'  As- 
sociation of  America  and  the  American  Railway  Accounting  Offi- 
cers' Association  shall  constitute  a  part  of  the  body  of  the  asso- 
ciation, to  be  represented  on  the  floor  of  the  convention  by  three 
members  from  each  association. 

3.  The  next  annual  convention  of  the  Association  of  Railroad 
Commissioners  will  be  held  at  Charleston,  S.  C,  Feb.  11,  1902;  the 
Street  Railway  Accountants'  Association  of  America  is  expected 
to  send  three  delegates  to  represent  this  association. 

Unquestionably,  these  conventions  are  of  great  benefit  in  pro- 
moting an  acquaintance  and  a  better  feeling  between  the  railways 
and  those  who  exercise  supervision  over  them.    This  is  true  of 

*  Report  read  at  the  Convention  of  the  Street  Railway  Accountants'  Associa- 
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Street  railways,  and  especially  of  those  who  make  reports  to  their 
respective  Boards  of  Railroad  Commissioners. 

The  Street  Railway  Accountants'  Association  of  America  and 
the  Convention  of  Railroad  Commissioners  have  certainly  been 
brought  much  closer  together  than  they  ever  were  before.  The 
accountants'  classification  of  accounts  having  been  officially  adopted 
by  the  Railroad  Commissioners  at  a  prior  convention,  the  next 
logical  step  is  to  formulate  a  standard  form  of  report  that  will  be 
uniform  and  go  hand  in  hand  with  the  classification  of  accounts. 
By  the  action  of  the  San  Francisco  convention  this  is  the  work 
that  will  now  be  undertaken  by  representatives  of  the  two  associa- 
tions, and  should  be  productive  of  great  good  to  all  interests  in- 
volved. 

 ♦♦^  

Conductors'  Accounts  * 


BY  ELMER  M.  WHITE 


The  first  step  is  to  provide  the  conductor  with  a  day  card  that 
will  give  the  receiving  department  all  the  necessary  information 
and  at  the  same  time  be  plain  and  simple.  The  less  complicated  a 
day  card  is,  the  fewer  mistakes  the  conductors  will  make.  The 
result  is  that  the  receiving  department  will  find  its  work  easier, 
for  there  is  no  harder  or  more  unsatisfactory  work  than  correcting 
errors. 

It  has  been  our  aim  to  make  our  day  cards  as  simple  as  possible 
and  not  require  the  conductor  to  do  anything  that  could  be  done 
better  in  the  office.  Our  latest  change  in  this  line  has  been  to  have 
only  one  column  for  tickets ;  formerly  we  had  three  or  four  col- 
umns for  difTerent  kinds  ;  we  cut  that  down  to  two,  i.  e.,  "Revenue" 
and  "Free,"  but  at  last  we  are  down  to  the  one,  i.  e.,  "Tickets."  We 
found  many  times  in  issuing  a  new  ticket  it  was  necessary  to  make 
quite  an  extended  notice  for  the  conductor,  explaining  what  column 
this  particular  ticket  should  go.  If  it  happened  to  be  a  land  sale 
ticket,  on  which  was  printed  Free  Ticket,  but  for  which  we  re- 
ceived full  revenue,  it  was  rather  hard  for  some  of  our  conductors 
to  remember  that  a  ticket  on  which  was  printed  "Free  Ticket"  was 
to  go  into  the  "Revenue  Column."  The  present  method  saves  the 
conductors  from  making  any  errors  of  entering  in  wrong  column, 
and  the  time  spent  by  the  ticket  counters  in  separating  the  various 
kinds  is  not  as  much  as  time  formerly  spent  in  correcting  errors. 

We  use  three  different  kinds  of  day  cards.  "A"  is  our  regular 
city  day  card,  and  is  used  when  the  fare  is  only  5  cents.  "Trips 
From — To"  is  used  for  mileage  numbers.  Our  central  starting 
point  (City  Hall)  is  "O."  We  have  a  table  of  distances  figured 
from  "O"  and  other  prominent  points,  so  that  our  mileage  is  very 
easily  figured.  The  mileage  numbers  are  painted  on  the  poles  at 
all  switches  and  crossovers  and  ends  of  lines,  so  that  a  conductor 
on  a  new  run  has  no  trouble  in  giving  us  his  destination,  although 
he  may  be  obliged  to  turn  back  before  reaching  the  end  of  the  line. 

I  copy  the  following  in  relation  to  the  report  of  car  mileage  from 
our  instruction  book : 

"Conductors  will  designate  on  day  card  the  starting  point  and 
ending  point  of  each  trip  by  numbers  known  as  'Car  Mileage  Num- 
bers ;'  these  numbers  are  on  the  trolley  poles  in  red  figures. 

"It  is  necessary  that  the  correct  mileage  of  each  car  be  recorded, 
and  to  accomplish  this  conductors  must  use  care  in  making  out 
report  of  trips  run  and  be  sure  that  car  mileage  numbers  are  down 
for  the  beginning  and  ending  of  each  trip. 

"A  trip  shall  be  known  as  the  run  between  any  two  points,  and 
shall  end  when  the  car  is  ready  to  return  to  its  starting  or  some 
other  point.  One  trip  shall  occupy  one  line  on  day  card ;  the  first 
trip  will  always  begin  on  first  line." 

"Starting  Time"  and  "Number  of  Car"  are  familiar  to  all.  "Not 
Registered,"  "Transfer,  Employee  and  Police."  Transfers.  Al- 
though a  few  roads  continue  to  register  transfers,  we  have  found 
it  better  practice  to  discontinue  this  registration.  Employees  and 
police  ride  free  on  their  uniform.  A  detail  of  "Not  Registered" 
will  be  found  on  the  back  of  the  day  card.  Transfer  tickets  when 
collected  are  put  in  envelopes  and  deposited  every  two  trips  with 
a  collector  who  is  stationed  at  a  central  point.  "Fares  Registered" 
includes  all  passengers  not  mentioned  before,  and  each  trip  shows 
the  number  on  register  when  it  is  reset.  The  tickets  are  entered 
by  trips,  but  cash  fares  are  only  entered  as  a  total. 

"B"  is  a  day  card  used  on  our  suburban  lines  where  three  5-cent 
fares  are  collected.  This  is  done  separately,  and  the  register  is  reset 
at  each  limit.  On  this  day  card  the  conductor  fills  out  "Fares 
Registered,"  and  the  ticket  tounter  "Ticket  Summary." 

"C"  is  a  day  card  used  on  the  Newington  division,  our  line  run- 
ning to  New  Britain  part  of  the  distance  over  the  tracks  of  the 
Connecticut  Railway  &  Lighting  Company.    As  we  receive  their 
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tickets  and  transfers  a  different  day  card  is  required;  in  "Sum- 
mary," however,  the  conductor  fills  out  only  the  cash  fares. 

The  conductor  makes  up  report  of  day's  work,  putting  cash, 
tickets  and  day  card  in  a  numbered  canvas  bag  and  deposits  it  in 
a  safe  provided  for  that  purpose.  This  safe  opens  into  the  re- 
ceiving room. 

The  receiving  room  is  open  at  8  o'clock  in  the  morning.  P"irst, 
the  money  counters  take  the  canvas  bag,  empty  it,  counting  cash, 
and  if  correct,  putting  their  initial  on  the  day  card,  which  is  folded 
so  that  the  amount  is  outside  and  no  unfolding  is  necessary.  The 
tickets  are  folded  inside  and  held  in  by  a  rubber  band.  If  cash  is 
not  correct  it  is  counted  by  a  second  counter,  then  a  short  or  over 
slip  is  made  out. 

Day  cards  now  pass  to  tlie  ticket  counter,  who  checks  the  number 
of  tickets  and  separates  them  into  "free"  "zyz-cent"  and  "S-cent," 
entering  them  in  place  provided  on  day  card. 

Day  cards  are  now  separated  into  lines,  and  checked  for  trips 
from  a  list  of  the  number  of  trips  run  on  each  line  made  out  by 
the  car  house  foreman. 

The  next  step  is  the  checking  of  registers.  The  register  we  use 
is  one  of  our  own  make,  and  differs  from  any  other  in  that  it 
prints  the  fares  registered  whenever  set  back  to  "o,"  as  you'  can 
see  on  the  register  slip.  As  nothing  can  be  printed  except  what  is 
visible,  it  is  easy  to  see  that  if  the  conductor  does  not  put  down 
on  his  day  card  what  the  register  calls  for,  he  can  blame  no  one 
but  himself  when  he  gets  called  up  to  settle  for  a  short ;  he  knows 
that  it  is  up  to  him,  as  no  one  else  has  made  any  record.  By  com- 
paring the  day  card  and  register  slip  you  can  see  how  readily  it  is 
checked  up,  first  the  regular  then  the  relief.  There  is  no  need  of 
any  total  when  you  can  check  up  each  trip.  We  very  often  find 
it  convenient  to  know  what  the  register  reading  actually  was  on 
some  particular  trip,  not  what  someone  said  it  was. 

The  day  cards  are  now  ready  to  prove;  "fares  registered"  are 
first  added ;  that  total,  less  the  tickets,  gives  the  cash  fares ;  any 
correction  in  fares  registered  is  made  with  colored  pencil  (each 
one  checking  having  a  different  color),  but  cash  fares  and  cash 
are  always  corrected  in  red  ink ;  a  short  or  over  slip  is  made  for 
these  errors.  The  amount  on  day  card  after  it  is  corrected  is  the 
amount  entered  as  receipts  for  the  day. 

The  various  short  or  over  slips  are  entered  on  one  sheet,  which 
is  sent  to  the  assistant  superintendent  each  day  for  settlement  with 
conductors.  The  conductors  sign  this  sheet  whether  they  are  short 
or  over.  We  mean  to  be  perfectly  fair  with  our  conductors,  ;'.nd 
as  willingly  send  them  back  when  they  have  overpaid  as  we  look 
for  a  cheerful  settlement  when  the  mistake  is  the  other  way. 

The  receiver  has  a  fund  to  draw  from  when  the  short  and  over- 
balance is  on  the  wrong  side,  so  that  we  deposit  what  the  corrected 
day  cards  call  for. 

The  day  cards  are  now  ready  to  enter  by  lines,  each  conductor 
separately ;  as  soon  as  all  are  entered  and  added  the  totals  of  cash 
are  taken  and  the  deposit  is  made  ready  for  the  bank.  This  is 
made  by  the  receiver,' and  agrees  with  the  total  cash  receipts. 

After  cash  is  out  of  the  way  the  transfer  envelopes  are  checked 
with  day  cards,  and  any  differences  are  reported  to  assistant  super- 
intendent for  settlement. 

The  totals  of  various  lines  are  now  copied  on  a  sheet  which  in- 
cludes Car  Mileage,  Car  Hours,  Transfers,  Free  Tickets,  Ticket 
Fares,  Cash  Fares,  Total  Passengers,  Cash  Receipts,  Ticket  Value 
and  Total  Earnings.  On  this  sheet  is  a  record  in  detail  of  the  cash 
deposited. 

For  year  ending  June  30,  1901,  we  carried  14,835,939  paying  pas- 
sengers and  3,122,550  transfer  passengers.  The  expenses  of  the  re- 
ceiving department  to  handle  cash  and  tickets  was  approximately 
I  cent  for  every  hundred  passengers.  Our  daily  service  calls  for 
seventy-one  regular  cars,  with  147  conductors. 

I,  for  one,  realize  that  frequent  discussion  of  prevailing  methods 
and  constant  watchfulness  of  details  are  necessary  in  the  accom- 
plishment of  economies,  and  that  free  discussion  will  lead  to 
greater  perfection. 



Standard    System   of   Accounting    for    Electric  Light 
Companies  * 

BY  G.  E.  TRIPP 


When  President  Ham  assigned  to  me  a  paper  on  a  standard  sys- 
tem of  accounts  for  electric  lighting  companies  he  suggested  that  I 
present  the  report  read  lieforc  the  National  Electric  Light  Associa- 
tion at  Niagara  Falls  in  May  of  this  year.  I  then  wrote  to  George 
F.  Porter,  secretary  f)f  the  association,  asking  permission  to  do  so. 
Mr.  Porter  kindly  consented,  asking  me  to  give  due  credit  to  the 
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Electric  Light  Association.  Under  these  circumstances  I  submit 
the  following  report ; 

Your  committee  on  uniform  accounting,  in  submittmg  its  report 
for  your  consideration,  presents  the  following  explanatory  notes 
in  a  manner  as  brief  as  is  consistent  with  clearness. 

The  classification  is  divided  into  three  parts  ; 

First — Classification  of  income  (receipts). 

Second — Classification  of  construction  (installation  and  equip- 
ment accounts  ) . 

Third — Classification  of  expenditures. 

The  classification  herewith  submitted  aims  to  reduce  the  num- 
ber of  accounts  and  so  to  classify  same  that  it  will  be  feasible  for 
the  smaller  companies  to  use  the  classification  as  submitted,  and 
equally  possible,  by  a  further  subdivision  of  the  accounts  herein 
named,  for  the  larger  companies  to  conform  to  and  follow  the 
lines  laid  down. 

Your  committee  has  endeavored  to  arrange  those  accounts  that 
are  in  common  with  street  railways,  such  as  Operation,  Power  Sta- 
tions, etc.,  to  conform  with  the  general  system  of  street  railway 
accounting  as  adopted  by  the  Street  Railway  Accountants'  z\.sso- 
ciation,  the  principal  reason  for  so  doing  being  that  there  is  a  con- 
stant and  growing  marked  tendency  throughout  the  country  toward 
a  consolidation  of  street  railway  and  electric  lighting  enterprises 
in  the  same  towns  or  cities ;  and  as  the  number  of  these  consoli- 
dated or  combined  companies  is  constantly  on  the  increase,  it  has 
become  necessary  to  consider  a  classification  of  the  expenses  of  an 
electric  lighting  company  that  should  conform  in  the  principal  es- 
sential matters  with  the  classification  of  expenses  of  a  street  railway 
company. 

Your  committee  recognizes  the  fact  that  a  classification  of  ac- 
counts can  be  arrived  at  by  a  committee  of  operating  officers  with, 
if  not  more,  perhaps  as  much  intelligence  as  is  possible  by  a  com- 
mittee of  accounting  officers,  and  your  committee  believes  the 
classification  herewith  submitted  to  be  promulgated  as  much  from 
the  standpoint  of  the  practical  operating  official  as  from  the  stand- 
point of  the  practical  accountant,  with,  possibly,  the  added  feature 
that  in  the  classification  herewith  submitted  your  committee  has 
gone  a  little  further  than  would  the  practical  officer,  in  so  far  :hat 
your  committee  has  considered  a  classification  that  would  adapt 
itself  to  a  simple  and  direct  method  of  accounting,  as  well  as  com- 
mend itself  to  the  practical  operating  official. 

Your  committee  also  considered  at  some  length  the  requirements 
that  are  likely  to  exist  for  information  as  to  the  cost  of  the  Maxi- 
mum Demand  System  of  Charges,  but  has  thought  it  best  not  to 
include  in  this  report  the  consideration  of  a  classification  in  con- 
nection with  the  Maximum  Demand  System,  but  to  consider  same 
at  some  later  date. 

Your  committee,  in  deciding  upon  the  means  and  methods  to  he 
used  in  the  accounting  branch  of  the  business,  was  confronted  by 
a  great  array  of  blank  forms,  an  examination  of  which  showed 
that  not  only  did  the  blanks  themselves  differ  as  between  different 
companies,  but  that  some  companies  had  carefully  prepared  blanks 
to  cover  information  that  other  companies  seemed  to  provide  for 
without  any  blanks  whatever ;  but  upon  a  careful  consideration  your 
committee  thought  it  wiser  to  confine  the  present  report  simply 
to  a  classification,  as  the  committee  felt  that  more  progress  would 
be  made  by  taking  up  one  step  at  a  time  rather  than  submitting 
a  report  that  would  possibly  defeat  its  very  object  by  bein,g  loo 
voluminous  in  its  scope  and  intention,  it  being  thought  wiser  to 
leave  the  question  of  forms  and  methods  either  to  a  subsequent 
committee  or  to  further  action  of  the  same  committee,  or  whatever 
may  be  the  pleasure  of  the  association. 

Your  committee  has  also  borne  in  mind  the  value  and  necessity 
of  a  classification  that  would  be  well  adapted  to  meet  the  demands 
made  upon  it  in  the  compiling  and  coinputation  of  statistics  such 
as  costs  and  incomes  per  kilowatt-hour,  etc. 

A  standard  system  of  blanks  and  bookkeeping  methods  is  a  sub- 
ject that  should  receive  very  careful  attention,  and  should  be  the 
consensus  of  opinion  resulting  from  a  broad  discussion  of  the 
subject.  Each  particular  step  is  one  to  be  carefully  considered 
and  from  many  different  viewpoints,  and  in  submitting  to  the  con- 
vention a  report  on  a  Standard  System  of  Bookkeeping  Methods, 
your  committee,  owing  to  a  change  in  its  personnel,  has  not  had 
the  time  to  consider  the  subject  as  carefully  as  a  report  on  the 
same  would  warrant. 

In  connection  with  this  report,  your  committee  wishes  to  ac- 
knowledge the  obligation  furnished  it  by  the  report  of  the  com- 
mittee on  a  Standard  System  of  Street  Railway  Accounting. 

CT.AS.SIFIC.ATTDN  OF  INCOME 

(  Incatidcscent* 
Municipal  light  ^j.^* 

(  Incandescent* 
Commercial  light  j  •y,.^,* 
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Municipal  power  service 
Commercial  power  service 
Railway  service 

Alerchandise  sales  and  job  work  billed  (net  profits) 
Rentals. 

Miscellaneous  receipts 

*  The  subdivisions  of  light  into  incandescent  and  arc  are  not  made  general 
headings,  because  a  great  many  companies  connect  both  incandescent  and 
arc  lamps  on  same  meter,  thus  rendering  such  a  separation  of  output  and  in- 
come impossible. 

LIST  OF  CONSTRUCTION  ACCOUNTS 

Account  y\ — Organization 

Includes  all  expenses  incurred  in  effecting  organization,  and  such  capital 
exploit  expenses  as  may  be  properly  connected  therewith,  including  such 
legal  expenses  as  are  directly  incurred  by  reason  of  the  organization  of  prop- 
erties or  the  acquirement  of  properties. 

Account  B — Royalties,  Franchise  and  License 

Includes  all  royalties  or  licenses  paid  to  licensors  and  the  amounts  repre- 
sented or  paid  for  in  connection  with  city,  town  and  other  franchises. 

Account  C — Real  Estate  and  Buildings 

Includes  all  land,  buildings,  sheds,  docks,  wharves  and  fences,  together 
with  brick  stacks,  traveling  cranes,  elevators,  and  such  investment  costs  as 
can  be  considered  a  part  and  parcel  of  the  building. 

Account  D— Water  Power  Plant 

Dams,  canals,  tail  races,  head  gates,  penstocks,  wheel  gates,  wheel  gov- 
ernors, water-wheels,  etc. 

Account  E — Steam  Plant 

(a)  Includes  boilers  with  settings,  and  steel  stacks  belonging  with  boilers, 
provided  such  stacks  can  be  easily  removed  without  injury  to  the  building. 

(b)  Includes  engines  with  settings. 

(c)  Pumps,  heaters,  condensers,  tanks,  piping,  etc.,  shafting,  belting,  con- 
veyors and  economizers. 

Account  F — Electrical  Generating  Plant 

Includes  dynamos,  switchboards  with  instruments,  and  all  other  electrical 
equipments  located  in  generating  stations,  together  with  station  wiring. 

Account  G — Sub-station  installation  (Storage  Battery,  Rotary 
Transformers,  etc. ) 

Includes  all  installation  of  storage  batteries,  motor  generators,  step-up  and 
step-down  transformers,  tub  transformers,  rotary  converters,  including  regu- 
lators and  switchboards,  together  with  equipment  directly  connected  with 
same,  which  can  in  any  way  be  considered  a  part  and  parcel  of  the  sub-sta- 
tion plant. 

Account  H — Street  and  Service  Installation  (Overhead) 

Includes  poles,  wires,  cross  arms,  mast  arms,  and  all  installation  expense 
connected  with  overhead  main  lines  or  services  in  connection  therewith. 

Account  I — Street  and  Service  Installation  (Underground) 

Includes  conduits,  cables,  underground  conductors,  junction  boxes,  man- 
holes, and  all  installation  connected  with  underground  mains  or  services. 

Account  J — Arc  Light  Installation 

Includes  only  the  actual  cost  of  arc  lamps,  globes,  nets,  arresters,  hoods 
and  rods  installed.    (No  labor  to  be  charged  to  this  account.) 

Account  K — Meter,  Meter  Appliances  and  Line  Transformer  In- 
stallation 

Includes  actual  cost  of  meters,  meter  appliances,  transformers  installed  on 
outside  lines.    (No  labor  to  be  charged  to  this  account.) 

Account  L — Tools  and  Instruments 

Includes  boilerroom  tools,  engineroom  tools,  linemen's  tools,  meter,  arc 
lamp  and  other  repair  tools,  tools  for  maintenance  of  dams,  and  all  portable 
testing  instruments.  All  tools  bought  to  replace  worn  out  tools,  implements 
and  testing  instruments,  should  be  charged  to  the  proper  operating  or  main- 
tenance account. 

Account  M — Office  Furniture  and  Fixtures 

Includes  all  desks,  letter  files,  record  cases,  typewriting  machines,  and  all 
such  equipment  as  may  be  considered  a  part  and  parcel  of  the  furniture  and 
fixtures  in  the  general  offices  of  the  company. 

LIST  OF  EXPENSE  ACCOUNTS 
Cost  of  Manufacture  (Generating) 
To  this  account  should  be  charged  the  wages  of  engineers,  firemen,  hand- 
lers of  coal  after  it  is  unloaded,  dynamo  attendants,  oilers,  men  wheeling  and 
handling  ashes,  and  watchmen.  It  covers  wages  for  all  kinds  of  work  in  the 
station  that  has  to  do  with  manufacture,  as  distinguished  from  repairs  and  in- 
crease to  plant. 

When  regular  station  men  do  small  repairs,  etc.,  it  is  not  necessary  to 
subdivide  the  wage  charge;  but  where  extra  help  is  hired,  or  where  employees 
work  principally  on  repairs,  the  expense  should  be  charged  directly  to  the 
account  benefited. 

No.  2 — Fuel  for  Power 

To  this  account  should  be  charged  the  cost  of  coal,  wood,  oil  and  gas  used 
as  fuel,  and  the  cost  of  removal  of  ashes,  including  freight,  hauling  and  cost 
of  loading  or  unloading. 

No.  3 — Water  for  Power 

To  this  account  should  be  charged  water  used  in  boilers,  for  condensing, 
etc.    It  does  not  include  water  power  purchased. 


No.  4— Lubricants  and  Waste  for  Power  Plant 

To  this  account  should  be  charged  the  cost  of  engine  oil,  dynamo  oil, 
blower  oil,  cylinder  oil,  shaft  grease,  graphite,  and  waste  or  any  other  kind 
of  wipers  used  in  the  station.  It  does  not  include  oil  for  transformers,  grease 
for  wagons  or  oil  for  lanterns. 

No.  5 — Miscellaneous  Supplies  and  Expenses  for  Power  Plant 

To  this  account  should  be  charged  all  expenditures  for  the  operation  of 
power  plant  not  otherwise  provided  for. 

No.  6 — Hired  Power 

Charge  to  this  account  all  expenditures  for  power  purchased  from  other 
companies  or  power  plants. 

No.  7 — Reserved  for  Future  Development 
No.  8 — Maintenance  of  Boilers 

To  this  account  should  be  charged  all  repairs  to  boilers,  foundations  and 
settling,  gates,  stokers,  smoke  flues  and  iron  stacks,  damper  regulators  and 
safety  valves,  and  gage  cocks. 

(Where  the  stacks  are  of  brick,  repairs  on  these  should  be  charged  to 
maintenance  of  buildings  and  fixtures.) 

No.  9 — Maintenance  of  Engines 

To  this  account  should  be  charged  all  repairs  to  engines,  or  replacements 
of  parts  worn  out  or  destroyed.  It  covers  also  repairs  on  foundations  and 
settings  of  engines. 

No.  10 — Maintenance  Electric  Plant 

To  this  account  should  be  charged  repairs  to  dynamos,  armatures,  fields, 
commutators,  rheostats,  switchboards  and  instruments,  and  all  wiring  in  the 
station,  including  repairs  to  motors  (except  those  driving  cranes,  pumps,  etc.) 

No.  II — Maintenance  Miscellaneous  Station  Equipment 

To  this  account  should  be  charged  repairs  and  maintenance  of  condensers, 
pumps,  injectors,  heaters,  economizers,  hot  wells,  tanks,  piping,  pipe  cover- 
ing, separators,  purifiers,  drains,  oil  and  grease  cups,  tools  and  instruments, 
coal  and  ash  conveyors,  belting,  shafting,  clutches,  pulleys,  scales,  etc. 

No.  12 — Maintenance  Buildings  and  Fixtures 

To  this  account  should  be  charged  all  kinds  of  repairs  to  the  station  or 
power  plant  buildings  or  foundations  of  same,  brick  stacks,  docks  and  wharves, 
elevators,  traveling  cranes,  fences  surrounding  property,  sidewalks  and  pave- 
ments adjoining  the  building,  tool  closets,  toilet  rooms,  and  all  plumbing  con- 
nected with  the  power  or  station  buildings.  This  account  refers  only  to 
power  station  buildings. 

No.  13— Maintenance  Dams,  Canals  and  Tail-Races 

To  this  account  should  be  charged  repairs  and  maintenance  of  dams,  canals, 
tail-races,  etc.,  including  filling  in  or  repairing  embankments,  removing  ob- 
structions on  ice,  maintaining  a  boat  to  care  for  dam. 

No.  14 — -Maintenance  of  Gates,  Wheels  and  Governors 
To  this  account  should  be  charged  repairs  and  maintenance  of  head  gates, 
penstocks,  wheel  gates,  wheel  governors,  water-wheels,  and  all  connections 
with  governors  up  to  the  line  shaft. 

No.  15 — Reserved  for  Future  Development 
No.  16 — Operating  Arc  Lamps 

To  this  account  should  be  charged  all  wages  and  expenses  of  trimmers, 
patrolmen,  inspectors'  wages,  inner  and  outer  globes  and  carbons  and  clean- 
ing of  same,  and  the  cost  of  all  labor  and  sundries  account  of  installing,  re- 
moving or  exchanging  of  arc  lamps. 

No.  17 — Operating  Meters 

To  this  account  should  be  charged  the  expense  of  reading  meters  and  the 
cost  of  all  labor  and  sundries  in  regard  to  installing,  removing,  replacing  or 
exchanging  meters,  together  with  the  wages  and  expenses  incidental  to  the 
inspection  of  same. 

No.  18 — Renewal  of  Incandescent  Lamps 

To  this  account  should  be  charged  the  cost  of  all  first  free  installations  and 
all  renewals  of  incandescent  lamps,  together  with  testing  and  cleaning  ex- 
penses in  connection  with  same. 

No,  19 — Operating  Sub-Stations 

To  this  account  should  be  charged  the  cost  of  all  labor  and  material  for  the 
operating  of  storage  battery,  static  or  rotary  transformer,  or  motor-generator 
sub-stations. 

No.  20 — Miscellaneous  Distribution  Operating  Expenses 

To  this  account  should  be  charged  the  cost  of  all  new  horses,  wagons  and 
harnesses  to  replace  others  worn  out.  It  should  also  include  the  feed  for 
horses,  and  shoeing,  wages  of  stablemen,  repairs  to  wagons,  harness,  auto- 
mobiles, bicycles,  etc.,  and  all  miscellaneous  expenses  not  properly  charge- 
able to  accounts  No.  14,  15  and  16;  also  the  rentals  of  poles,  lines  or  con- 
duits may  be  properly  a  charge  against  this  distribution  operating  account. 

No.  21 — Reserved  for  Future  Development 
No.  22 — Maintenance  Underground  System 

This  account  includes  all  cost  for  labor  and  material  for  maintaining  and 
repairing  all  manholes,  conduits,  underground  and  submarine  cables,  both 
feeders  and  mains,  together  with  services  in  connection  with  same. 

No.  23 — Maintenance  Overhead  System 

To  this  account  should  be  charged  all  labor  and  material  for  maintaining  and 
repairing  poles,  cross  arms,  mast  arms,  arc  suspensions,  brackets,  insulators, 
pins,  wire  and  transformers,  lightning  arresters,  fuses  and  other  cut-outs  out- 
side of  station. 
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No.  24— Maintenance  Arc  Lamps 

This  account  includes  cost  of  all  repairs  and  replacements,  and  repair  parti 
in  connection  with  same. 

No.  25 — Maintenance  Meters 

To  this  account  should  be  charged  the  cost  of  all  repairs,  renewals  and  re- 
placements and  all  incidental  expenses  for  the  proper  operation  of  the  me- 
chanical work  in  connection  with  the  meter  department. 

No.  26 — Customers'  Repairs  and  Renewals 

Includes  all  repairs  or  small  renewals  or  petty  services  or  connection  made 
on  the  premises  of  light  and  power  customers  for  which  the  lighting  company 
should  bear  the  expense,  either  labor  or  material,  such  charges  as  are  not 
properly  chargeable  to  the  customers,  including  free  wiring  of  all  descriptions, 
for  the  benefit  of  the  customer  and  all  expenses  from  transformer  or  end  of 
main  line  service  to  be  charged  against  this  account  and  not  to  Investment. 

No.  27 — Maintenance  of  Sub-Stations 

Includes  all  repairs  and  small  renewals  made  on  sub-station  building  or  ap- 
paratus, including  batteries,  rotaries,  transformers,  regulators,  motor-gener- 
ators, switchboard,  etc. 

No.  29 — Salaries  of  General  Officers 

Charge  to  this  account  salaries  of  president,  vice-president,  secretary,  treas- 
urer, auditor,  general  manager,  assistant  general  manager,  general  superin- 
tendent, purchasing  agent  and  all  other  officers  whose  jurisdiction  extends 
over  the  entire  system. 

No.  30 — Salaries  of  Clerks 

Charge  to  this  account  the  salaries  of  bookkeepers,  cashiers,  collectors,  pay- 
masters, stenographers  and  clerks,  employed  in  the  general  office  or  elsewhere. 

No.  31 — Printing  and  Stationery 

Charge  to  this  account  all  expenditures  for  printing,  stationery  and  station- 
ery supplies,  except  as  hereinafter  provided.  The  cost  of  printing  briefs  and 
other  legal  papers  should  be  charged  to  Account  No.  35.  The  cost  of  print- 
ing signs,  posters  and  other  advertising  matter  should  be  charged  to  Account 
No.  33. 

No.  32 — Storeroom  Expenses 

Charge  to  this  account  all  salaries  and  expenses  in  connection  with  store- 
room, including  cost  of  sending  material  and  supplies  from  general  store- 
room to  branch  storerooms,  and  the  collecting  of  scrap  material. 

No.  33 — Advertising,  Canvassing  and  Soliciting 

This  account  to  include  salary  of  contract  agent  and  soliciting  agents,  to- 
gether with  all  compensation  for  the  procurement  of  central  station  business, 
including  the  cost  of  advertising  of  every  description,  including  printing 
handbills,  dodgers,  posters,  folders,  etc.,  the  expense  of  distribution  and  dis- 
playing of  same. 

No.  34 — Miscellaneous  General  Expense  and  Office  Sundries 

Charge  to  this  account  the  cost  of  office  supplies,  repair  and  renewals  of 
office  furniture,  wages  of  janitors,  porters  and  messengers,  the  cost  of  public 
telephone  service,  maintaining  and  operating  private  telephone  system,  tele- 
grams, subscriptions  and  donations,  traveling  expenses  of  general  officers  and 
others  connected  with  general  office,  and  contingent  expenses  connected  with 
"the  general  management  not  otherwise  provided  for. 

Th  cost  of  printing,  stationery  and  stationery  supplies  should  be  charged 
to  account  No.  31,  except  as  otherwise  provided. 

No.  35 — Legal  Expenses  and  Loss  and  Damage 

Includes  salaries  and  traveling  expenses  of  attorneys,  and  fees,  court  costs, 
whatever  the  cause  of  litigation  may  be,  and  all  expenditures  on  account  of 
property  damaged  and  persons  killed  or  injured;  salaries  and  expenses  of 
claim  agents,  investigators,  adjusters  and  others  engaged  in  the  investigation 
of  accidents  and  adjustment  of  claims;  salaries,  fees  and  expenses  of  surgeons 
and  doctors,  nursing,  hospital  attendance,  medical  and  surgical  supplies, 
fees  and  expenses  of  coroners  and  undertakers,  fees  of  witnesses,  and  others. 

No.  36 — Rents  and  Maintenance  of  Offices 

The  cost  of  printing,  stationery  and  stationery  supplies  should  be  charged 
used  in  the  operation  of  the  company,  and  operation  and  maintenance  expense 
of  separate  office  buildings  or  company's  offices. 

No.  37 — -Insurance 

To  this  account  should  be  charged  the  cost  of  insuring  the  property  against 
■fire,  all  accident  insurance  and  steam  boiler  or  employers'  liability  insurance. 

No.  38 — Taxes 

Includes  all  taxes  on  personal  property  or  real  estate. 

It  is  practically  universally  conceded  by  the  latest  authorities  that  taxes 
should  be  considered  as  a  separate  expense  accoimt  under  the  heading  of 
•general  expense,  and  not  as  a  fixed  charge. 

A  fixed  charge  is  properly  a  guaranteed  return  on  invested  capital,  being 
specifically  represented  (first)  by  interest  on  mortgage  bonds,  and  (second), 
by  guaranteed  interest  return  on  any  other  class  of  interest-bearing  securities, 
said  interest  return  being  always  in  the  nature  of  a  fixed  or  guaranteed  per- 
centage such  as  interest  on  debentures  or  interest  on  certain  classes  of  pre- 
ferred stock. 

In  conclusion,  a  fixed  charge  is  any  guaranteed  interest  on  securities  issued, 
which  interest  must  be  paid  and  deducted  from  net  earnings,  thereby  leaving 
net  profits,  out  of  which  net  profits  regular  stock  dividends  can  be  paid. 

The  report  to  the  National  Electric  Light  Association  was  signed 
:hy  G.  E.  Tripp,  W.  M.  Anthony  and  W.  F.  Ham. 


The  Brooklyn  Bridge  Terminal  Report 


The  report  of  the  board  of  expert  engineers  appointed  by  the 
Bridge  Commissioner  of  New  York  City  to  suggest  improve- 
ments for  the  Manhattan  terminal  of  the  New  York  and  Brooklyn 
Bridge  was  made  public  last  week.  An  abstract  of  this  report  is 
given  herewith,  together  v/ith  two  of  the  three  plans  showing  the 
improvements.  The  board  consisted  of  Alf.  P.  Boiler,  H.  G.  Prout 
and  S.  Whinery,  engineers. 

The  board  states  that  in  considering  the  situation  the  following 
controlling  principles  were  reached: 

(1)  The  required  capacity  of  the  terminal  is  measured  by  the 
cap'Scity  of  the  bridge  itself.  Nothing  would  be  gained  by  en- 
larging the  terminal  beyond  the  capacity  of  the  bridge. 

(2)  The  traffic  capacity  of  the  present  bridge  has  been  nearly 
reached,  and  it  cannot  be  greatly  increased  without  making  radical 
changes  in,  or  rebuilding,  the  structure,  which  it  would  not  be  prac- 
ticable to  undertake  until  the  completion  of  bridges  Nos.  2  and  3. 

(3)  No  satisfactory  permanent  relief  for  the  congestion  at  the 
terminal  of  the  bridge  can  be  provided  or  hoped  for,  except 
through  the  completion  of  the  new  bridges,  now  under  way;  these 
when  opened  and  properly  connected  with  the  downtown  district 
will  divert  travel  from  the  old  bridge,  and  thus  reduce  the  burden 
it  now  carries. 

(4)  Any  general  plans  for  relieving  the  present  conditions 
should  contemplate  not  only  improving  and  increasing  the  capac- 
ity of  the  present  Manhattan  terminal,  but  should  make  it  possible 
and  practicable  to  diminish  the  pressure  at  the  terminal  by  ex- 
tending the  bridge  car  and  elevated  tracks  so  that  a  part  of  the 
mass  of  people  can  be  handled  at  staiions  other  than  the  bridge 
terminal. 

(5)  The  greatest  measure  of  utility  in  serving  the  public  and 
relieving  the  present  bridge  will  be  secured  by  connecting  it  with 
bridges  Nos.  2  and  3  in  such  a  manner  that  the  bridge  trains  may 
operate  in  both  directions  in  a  circulating  system  embracing  the 
three  bridges. 

(6)  Pending  the  opening  of  the  new  bridges  measures  should  be 
taken  to  utilize,  as  far  as  possible,  the  full  capacity  of  the  old 
bridge,  and  to  make  such  improvements  at  its  terminal  as  will  re- 
lieve the  congestion  and  discomfort  to  the  greatest  possible  ex- 
tent. 

(7)  To  relieve  the  congestion  at  the  terminal,  dependence  must 
be  placed,  not  so  much  on  increasing  its  capacity  as  on  diverting 
from  it' a  part  of  the  travel  to  other  stations,  thus  virtually  con- 
verting it  from  a  terminal  to  a  way  station.  The  circulating  sys- 
tem of  bridge  trains  having  way  stations  on  the  connecting  roads 
will  be  an  important  factor  in  accomplishing  this  purpose. 

(8)  Since  a  large  part  of  the  crowds  that  now  use  and  will  con- 
tinue to  use  the  bridge  and  terminal  come  from  the  dense  business 
district  south  of  the  bridge,  some  provision  should  be  made  for 
intercepting  and  handling  a  part  of  this  travel  before  it  reaches 
the  present  terminal. 

(9)  In  connecting  the  three  bridges  and  providing  other  sta- 
tions for  handling  a  part  of  the  people  who  now  use  and  will  con- 
tinue to  use  the  present  bridge,  regard  should  be  had  to  making 
suitable  connections  or  transfer  points  with  the  north  and  south 
transportation  lines  of  Manhattan,  to  supplying  some  crosstown 
facilities  in  the  downtown  district,  and  to  a  connection  with  the 
more  important  of  the  North  River  ferries. 

(10)  No  system  of  local  loops  for  handling  the  bridge  cars  west 
of  the  present  platform  would  materially  improve  or  increase  the 
present  bridge  car  service. 

(11)  The  terminal  of  the  trolley  car  service  over  the  bridge  must 
for  the  present  remain  in  the  Manhattan  terminal.  The  trolley  car 
tracks  cannot  be  extended  across  Park  Row  and  its  existing  sur- 
face tracks.  These  tracks  are  now  burdened  to  their  full  capacity, 
and  to  cross  or  cut  into  them  would  result  in  serious  obstruction 
to  both  systems,  and  would  increase  the  congestion  at  that  point. 

(12)  The  terminal  trolley  tracks  should  be  so  spaced  as  to  pro- 
vide ample  platforms  between  them;  passengers  should  be  pre- 
vented from  crossing  tracks  at  grade,  and  incoming  and  outgoing 
passengers  should  be  separated. 

(13)  Any  changes  at  or  enlargements  of  the  Manhattan  terminal 
should,  so  far  as  possible,  be  of  such  a  character  that  they  may  be 
carried  out  without  serious  interruption  to  travel. 

(13)  Any  changes  at  or  enlargements  of  the  Manhattan  terminal 
should,  so  far  as  possible,  be  of  such  a  character  that  they  may  be 
carried  out  without  serious  interruption  to  travel. 

(14)  These  changes  should  be  of  such  a  character  that  sub- 
stantial benefit  may  be  realized  in  the  shortest  possible  time. 

(15)  While  the  existing  conditions  at  the  Manhattan  terminal 
are  such  as  to  justify,  if  necessary,  the  expenditure  of  a  large  sum 
of  money  to  provide  a  remedy,  economy  must  not  be  disregarded. 
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particularly  since  the  question  of  arranging  the  finances  so  that 
the  work  may  proceed  without  delay  is  of  the  utmost  importance. 
KECOMMENDATIONS 
Briefly  stated,  the  recommendations  of  the  board  are  as  follows: 

(1)  That  an  elevated  road  be  built  from  the  Manhattan  terminus 
of  the  New  York  and  Brcoklyn  Bridge  along  Center  Street  and 
Marion  Street  to  Spring  Street  and  thence  along  Spring  Street 
and  Delancy  Street  to  the  terminus  of  bridge  No.  2;  and  that  a 
branch  of  this  Center  Street  line  be  built  on  Canal  Street  to  the 
terminus  of  bridge  No.  3.  That  the  first  named  portion  be  com- 
pleted by  the  time  bridge  No.  2  shall  be  completed,  and  the  Canal 
Street  branch  be  completed  by  the  time  bridge  No.  3  shall  be 
opened  for  travel.  That  that  portion  of  this  elevated  road  from 
the  bridge  terminal  along  Center  Street  to  Canal  Street  be  con- 
structed with  four  tracks,  the  remainder  to  be  double-track  road. 
That  the  portion  of  the  proposed  elevated  road  from  the  existing 
bridge  terminal  to  a  point  on  Center  Street  north  of  Worth  Street 
be  built  at  once,  and  a  commodious  station  be  built  at  Worth 
Street,  with  sidings  and  switches  north  of  this  section  for  tail- 
switching  and  returning  trains. 

(2)  That  a  double-track  elevated  read  be  built  as  sot)n  as  prac- 
ticable from  the  Manhattan  terminus  of  the  New  York  and  Brook- 
lyn Bridge  soutliward  along  Park  Row  and  across  Broadway  to 
Vesey  Street;  thence  westward  along  Vesey  Street,  crossing  the 
Sixth  Avenue  and  Ninth  Avenue  Elevated  roads  above  grade  to 
West  Street,  and  southerly  along  West  Street  to  the  vicinity  of  the 
Cortlandt  Street  ferry  on  North  River.  That  the  terminus  on 
West  Street  be  provided  with  a  suitable  station  and  such  extra 
sidings  and  switches  as  will  enable  trains  to  be  returned  to  the 
bridge.  That  a  commodious  station  be  placed  on  Vesey  Street, 
between  Church  Street  and  West  Broadway,  with  connections  by 
stairs  and  platforms  to  both  the  Sixth  Avenue  and  Ninth  Avenue 
Elevated  roads.  This  Vesey  Street  line  is  regarded  as  very  im- 
portant, and  it  is  strongly  recommended;  but  it  is  independent  of 
the  Center  Street  line,  and  its  omission  would  not  afifect  the  other 
improvements  recommended. 

(3)  That  the  present  gallery  floor  (second  floor)  of  the  Man- 
hattan terminal  building  be  converted  into,  and  be  used  exclusively 
for,  a  trolley  car  terminal,  the  loop  tracks  to  T)e  wide  apart  and 
each  track  to  be  reached  by  two  separate  stairs  from  the  ground 
floor,  one  for  cmtgoing  and  one  for  incoming  passengers. 

(4)  That  a  couimodious  stairway  entrance  to  the  terminal  be 
made  at  Rose  Street.  This  will  not  only  accommodate  a  large 
number  of  people  in  that  vicinity,  but  will  tend  to  reduce  the 
crowd  that  now  enters  at  Park  Row  Plans  for  these  stairs  are 
already  completed  by  the  Chief  Engineer  and  Superintendent. 

(5)  That  the  present  stairway  leading  from  William  Street  up 
to  the  first  floor  of  the  terminal  be  widened  materially  and  made 
straight,  and  that  a  corresponding  stairway  opening  into  William 
Street  be  built  in  the  north  side  of  the  building.  The  William 
Street  stair  is  now  one  of  the  most  crowded  places  about  the 
terminal,  and  its  capacity  is  entirely  inadequate. 

(6)  That  the  trolley  tracks  and  the  roadway  be  separated  from 
each  other  by  curbs  placed  between  them  over  the  whole  length 
of  the  bridge,  thus  pre^•enting  vehicles  from  using  the  trolle.\- 
tracks. 

(7)  That  some  plan  for  cleaning  the  roadway  of  the  bridge  shall 
be  devised  that  will  not  interfere  with  the  free  moving  of  the 
trolley  cars  and  trains:  and  that  repair  work  which  may  interfere 
with  the  travel  of  any  kind  on  the  bridge  be  done  during  the  hours 
of  minimum  travel. 

(8)  Until  the  Center  Street  line  can  be  ready  for  operation  U> 
the  Worth  Street  station  the  board  recommends  that  the  present 
system  of  operating  the  bridge  cars  be  unchanged.  No  practicable 
temporary  changes  there  that  the  board  has  been  able  to  devise  will 
increase  materially  the  present  capacit}'  of  the  bridge  trains. 

ESTIMATE  OF  COST 

Cost  of  the  Center  Street  elevated  extension,  complete, 
including  three  stations  and  propert..'  damages  $1,773,000 

Cost  of  the  Park  Row.  Vesey  Street  and  West  Street  ele- 
vated extension,  including  two  stations  and  property 
damages   722,900 

Cost  of  all  changes  and  additions  to  the  Manhattan  ter- 
minal   200,000 

Cost  of  curb  between  trolley  tracks  and  roadway  entire 
length  of  bridge,  and  widening  roadway  at  the  existing 
offsets   6,500 


Grand  total  $2,702,400 

Of  the  two  maps  shown.  Fig.  i  gives  the  location  of  the  elevated 
railroad  extension  from  the  terminal  of  the  New  York  and  Brook- 
lyn Bridge,  recommended  by  the  board,  and  Fig.  2  shows  the 
Manhattan  terminal  of  the  present  New  York  and  Brooklyn 
Bridge,  reconstructed  as  recommended  by  the  board. 


THE  TROLLEY  C  .\R  TEKMIN.^L 
This  was  found  the  most  diflicult  part  of  the  problem  with 
which  the  board  had  to  deal,  and  they  devoted  to  it  the  most  care- 
ful consideration.  It  seemed  to  them  that  no  project  which  does 
not  radically  reform  the  present  situation  can  be  satisfactory. 
Notwithstanding  the  fact  that  under  the  present  plan  of  operation 
remarkably  few  accidents  have  occurred,  they  feel  that  it  is  wrong 
and  dangerous,  and  that  no  plan  that  necessitates  massing  people 
into  small  spaces,  crossing  tracks  in  front  of  moving  cars,  and 
opposing  currents  of  incoming  and  outgoing  passengers,  will 
satisfy  reasonable  requirements. 


FIG.  I.— ELEVATED  RAILROAD  EXTENSION,  MANHATTAN 


No  plan  entirely  free  from  objections  for  dealing  with  this 
trolley  car  travel  in  the  Manhattan  terminal  has  occurred  to  or 
has  been  suggested  to  them,  but  the  one  recommended  seems,  on 
the  whole,  decidedly  the  best. 

As  outlined  briefly  above,  it  conteinijlates  the  use  of  the  gallery, 
or  second  floor,  of  the  present  building  for  a  trolley  car  terminal. 
Fig.  2  shows  the  general  features  of  this  plan.  It  will  be  necessary 
to  lower  the  gallery  floor  about  4  ft.  in  order  to  provide  the  neces- 
sary head  room  of  I2j4  ft.  for  the  trolley  cars,  and  to  reconstruct 
it  with  greater  strength  than  at  present.  Upon  this  floor  the 
trolley  car  tracks  will  be  placed,  using  a  system  of  looi)s  similar  to 
those  now  in  use.  To  reach  these  ele-  ated  loops  the  trolley  track 
will  leave  the  grade  of  the  bridge  roadway  at  a  point  about  140  ft. 
west  of  the  east  end  of  the  terminal  building,  and  will  ascend  on 
a  grade  of  2  per  cent  to  the  level  of  the  loop  tracks.  The  general 
arrangement  of  the  track  plan  will  be  similar  to  the  present,  ex- 
cept that  the  tracks  from  the  point  named,  where  they  leave  the 
roadway  grade,  will  be  su])portcd  upon  a  steel  structure,  and  the 
loops  at  the  terminal  would  be  wider  apart  and  differently  located. 

Referring  to  Fig.  2,  it  will  be  seen  that  six  trolley  loops  are  pro- 
vided, the  most  westerly  of  which  is  placed  between  the  second  and 
third  transverse  row  of  columns,  and  that  the  other  tracks  are  lo- 
cated easterly,  between  each  alternate  row  of  columns,  except 
that  one  space  is  skipped  between  the  third  and  fourth  tracks  to 
allow  of  stair  connections  at  that  point  with  the  bridge  tracks 
above. 

To  supply  each  trolley  track  there  are  two  pairs  of  stairs  from 
the  street-level  floor  to  the  trolley  floor — one  for  passengers  go- 
ing to  and  one  for  passengers  alighting  from  the  cars.    It  is  in- 


October  26,  1901.] 


STREET  RAILWAY  JOURNAL. 


647 


icnded  that  the  cars  shall  stop  at  the  northerly  end  oi  the  loops  to 
discharge  their  loads  and  will  then  move  to  the  southerly  ends 
of  the  loops  to  take  on  their  loads,  as  they  usually  do  now.  The 
tracks  will  be  separated  by  iences,  and  a  longitudinal  fence  will 
separate  incoming  from  outgoing  passengers,  as  shown  on  the 
plans.  At  the  foot  of  the  stairs  will  be  signs  indicating  those 
lines  or  routes  which  may  be  reached  by  that  particular  stair. 
Placing  the  tracks  in  each  alternate  bay  will  give  ample  platform 
room,  so  that  crowding  will  be  largely  avoided. 

The  advantages  which  this  general  plan  offers,  and  the  ob- 
jections to  it,  may  be  briefly  stated: 

ADVANTAGES 

(.a)  It  \.i;i  become  possible  to  separate  entirely  the  incoming 
and  outgoing  passengers.  Experience  has  proved  that  this  is 
necessary  to  the  successful  handling  of  great  crowds.  The  satis- 
factory working  of  the  bridge  car  system  at  the  terminal  is  largely 
due  to  the  employment  in  a  very  admirable  manner  of  this  expe- 
dient. 

(b)  It  provides  liberal  platform  room  for  each  track.  The 
available  area  of  platform  space  for  each  track  is  about  2000  sq. 
ft.  This  may  be  permanently  divided  evenly  between  the  incom- 
ing and  outgoing  passengers,  or,  by  making  the  longitudinal  sepa- 
rating fence  readily  movable,  the  platform  space  assigned  tor 
loading  and  unloading  may  be  varied  at  diflerent  hours  of  the 
day,  to  better  accommodate  the  varying  crowds. 

(c)  It  can  be  carried  out  on  the  present  property  of  the  city, 
and  within  the  present  terminal  building.  The  purchase  of  addi- 
tional real  estate  in  the  immediate  locality  in  quantities  that  would 
allow  any  practicable  enlargement  of  the  terminal  would  be  very 
expensive,  and  probably  a  long  time  would  be  required  to  get  pos- 
session of  it. 

(d)  It  leaves  the  ground  floor  of  the  terminal  unobstructed 
by  tracks,  and  after  the  necessary  stairways  are  built  there  will 
remain  ample  room  for  commodious  passageways  to  and  from 
all  parts  of  the  bridge. 

(e)  It  effectually  prevents  passengers  from  getting  off  or  on 
car€  on  the  roadway  alongside  the  terminal  station.  This  is  now 
so  serious  an  evil  that  a  large  number  of  police  officers  are  con- 
stantly on  duty  during  the  evening  rush  hours  to  prevent  it.  With 
this  plan  in  operation  most  of  these  police  officers  would  not  be 
required. 

(f)  In  short,  this  plan  seems  to  provide  an  efficient  remedy 
for  all  the  more  objectionable  and  dangerous  features  of  the  pres- 
ent plan.  It  makes  unnecessary  and  impossible  the  crossing  of 
tracks  and  the  crowding  of  all  the  trolley  travel  into  a  limited 
space,  obviates  nervous  shock  to  the  weak,  timid  and  aged,  and 
avoids  the  principal  sources  of  danger  incident  to  the  present  plan. 

OBJECTIONS 

(a)  It  confines  the  track  loops  to  their  present  dimensions, 
with  curves  of  present  radius.  Longer  loops,  with  easier  curva- 
ture, would  be  desirable  from  the  operating  point  of  view,  but 
no  practicable  plan  has  been  found  that  would  greatly  improve 
this  feature.  The  present  plan  of  tracks  has,  however,  worked 
quite  satisfactorily,  and  this  objection  is  not  regarded  as  serious. 

(b)  The  carrying  out  of  the  plan  will  reduce  the  width  of 
the  roadways  at  the  terminal  to  that  necessary  for  a  single  line  of 
vehicles.  Practically  the  same  condition  prevails  now.  The  cars 
occupy  the  tracks  so  continuously  during  the  greater  part  of  the 
day  that  it  is  impossible  for  vehicles  to  use  any  part  of  them. 

(c)  The  elevation  of  the  trolley  tracks  to  the  second  floor 
will  prevent  physical  connection  between  these  tracks  and  the  sur- 
face tracks  on  Park  Row.  No  plans  have  yet  been  formulated 
by  anyone  that  would  make  the  interchange  of  trolley  cars  be- 
tween the  surface  tracks  of  Manhattan  and  Brooklyn  Boroughs 
practicable.  The  different  systems  of  operation  employed — over- 
head trolley  in  Brooklyn  and  underground  trolley  in  Manhattan 
— make  such  interchange  impossible  now  and  improbable  in  the 
future.  Park  Row  now  carries  about  all  the  trolley  car  traffic 
it  can  accommodate,  and  breaking  into  it  with  a  cross  line  deliver- 
ing a  large  number  of  cars  would  be  impracticable. 

(d)  The  new  construction  work  on  the  tracks  would  prob- 
ably make  it  necessary  to  suspend  vehicular  travel  over  the  bridge 
for  a  few  days.  The  inconvenience  of  this  is  obvious,  but  the 
actual  commercial  loss  would  not  be  serious,  since  the  vehicles 
could  temporarily  use  the  ferries. 

(e)  It  has  been  objected  to  this  plan  that  as  each  line,  or 
^!:roup  of  lines,  has  its  separate  track,  reached  by  separate  stairs, 
and  communication  between  the  tracks  at  grade  is  prevented  by 
fences,  passengers  who  by  mistake  ascend  the  wrong  stair,  or  who 
might  find  cars  on  the  route  they  desire  to  take  stopped,  would 
i)c  compelled  to  retrace  their  steps  downstairs  and  ascend  another 
stair  to  reach  a  different  line.  This  is  true,  but  it  is  not  believed 
to  be  a  matter  of  much  importance;  regular  patrons  would  make 


no  mistake  in  selecting  the  right  stairway  to  reach  their  car,  and 
if  there  are  two  or  more  lines  serving  the  same  general  territory, 
either  of  which  a  passenger  could  use  to  reach  his  destination, 
these  lines  should  be  run  on  the  same  loop.  If  the  stairs  were 
properly  marked  by  signs  indicating  the  lines  they  serve  those  un- 
acquainted with  the  location  could,  after  inquiring  what  line  they 
should  take  (which  they  must  do  in  any  event),  then  readily  find 
the  stair  leading  to  their  car. 

(f)  It  is  said  that  the  public  would  strongly  object  to  being 
compelled  to  climb  stairs  to  reach  trolley  cars,  and  that  it  would 
in  preference  cross  a  number  of  tracks,  as  is  necessary  at  present. 
The  average  lift  of  these  trolley  car  stairs  would  be  about  12J/2 
ft.  only,  not  much  greater  than  that  of  ordinary  residence  stairs, 
and  the  exertion  involved  would  not  be  great.  Even  if  people  pre- 
ferred to  incur  the  dangers  of  the  present  situation  rather  than  to 
climb  stairs,  they  should  not  be  allowed  the  choice.  Appliances 
to  insure  the  safety  of  the  public  are  often  inconvenient  to  some, 
but  they  are,  nevertheless,  enforced,  as  they  should  be. 

(g)  It  is  objected  that  the  spreading  of  the  tracks  over  so  wide 
a  space  will  prevent  the  construction  of  as  many  stairways  to  the 
bridge  cars  above  as  would  be  desirable  when  the  train  platforms 
shall  be  extended  to  the  full  length  of  the  building.  The  greatest 
length  of  these  platforms  that  would  be  without  stairs  is  140  ft., 
and  with  stairs  of  liberal  width,  such  as  the  plan  provides  for,  it  is 
not  believed  that  this  objection  will  be  found  serious. 

The  desirability  of  a  greater  number  of  loop  tracks  than  six  has 
been  suggested,  but  it  is  thought  that  number  will  be  sufficient. 
Even  with  the  four  loops  now  in  use  there  is  no  difficulty  in  un- 
loading and  loading  the  cars  as  fast  as  they  can  be  despatched 
across  the  bridge.  Assuming  that  300  cars  per  hour  could  be 
handled,  the  six  tracks  would  allow  an  average  of  one  and  one- 
fifth  minutes  for  each  car  to  make  the  necessary  stops,  unload, 
load  and  get  out  of  the  loop,  which,  judging  from  present  ex- 
periences, is  an  ample  allowance. 

AN  ALTERNATIVE  TROLLEY  TERMINAL  PLAN 

Of  the  other  projects  considered  lor  the  improvement  of  the 
trolley  car  terminal  is  one  which  may  be  regarded  as  a  possible 
alternative  to  the  plan  recommended.  Its  general  features  are: 
The  retention  of  the  trolley  tracks  on  the  ground  floor,  moving 
them  further  eastward  and  spreading  them  by  placing  a  track  in 
each  alternate  bay  or  bent  of  the  building.  The  advantages 
which  this  plan  would  offer  are,  briefly:  The  trolley  tracks  would 
remain  at  the  surface  of  the  roadway,  so  that  teams  could  use 
them  in  case  of  opportunity  or  necessity,  and  so  that  they  could 
be  extended  to  a  physical  connection  with  the  Manhattan  surface 
roads;  structural  changes  required  would  not  be  so  great  or  so 
costly  as  in  the  plan  recommended;  stairs  to  reach  the  trolley 
tracks  would  be  avoided,  and  people  would  be  left  free  to  move 
over  and  among  the  tracks,  taking  wha.tever  line  or  car  they 
choose. 

Other  serious  objections  are,  that  incoming  and  outgoing  pas- 
sengers are  not  separated,  and  that  all  foot  passengers  over  the 
bridge  must  cross  the  trolley  tracks  at  grade,  and  that  passengers 
are  not  prevented  from  getting  on  or  off  the  cars  upon  the  road- 
way while  the  cars  are  outside  the  terminal. 

SOME  GENERAL  CONSIDERATIONS 

A  brief  review  of  the  conditions  now  found  at  the  Manhattan 
terminal  of  the  bridge  seems  important  for  the  more  perfect  un- 
derstanding of  the  recommendations. 

Volume  of  Travel. — An  accurate  count  of  the  travel  both  ways 
on  the  bridge  trains  and  on  the  trolley  cars  during  twenty-four 
hours  on  Oct.  31,  1900,  gave  the  following  result: 

Number  of  people  carried  by  bridge  trains   146,214 

Number  of  people  carried  by  trolley  cars   129,609 


Total   275,823 

If  to  this  is  added  a  reasonable  estimate  of  the  number  crossing 
by  the  carriageway  and  by  foot  (neither  of  which  were  counted), 
it  is  safe  to  conclude  that  on  that  day  not  less  than  290,000  people 
crossed  the  bridge,  and  therefore  passed  through  the  Manhattan 
terminal.  So  far  as  can  be  judged  the  travel  on  that  day  was  only 
normal  for  that  period  of  the  year,  and  there  were  doubtless  many 
days  when  that  number  was  exceeded  in  the  regular  course  of 
travel. 

It  is  safe  to  say  tliat  no  other  bridge  or  railroad  terminal  in  the 
world  handles  half  as  many  people  daily  or  yearly  as  does  the 
Brooklyn  Bridge.  The  number  of  people  handled  at  the  Grand 
Central  station  at  Forty-Second  Street  in  the  year  1899  is  stated 
to  have  been  14,000,000,  which  is  less  than  one-seventh  of  the  num- 
ber handled  at  the  bridge  during  the  year  1900. 

In  the  absence  of  an  actual  count,  the  volume  of  travel  carried 
daily  by  the  bridge  during  the  present  month  of  October  may  be 
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conservatively  estimated  as  follows  (exclusive  of  employees  and 


drivers) : 

Carried  by  bridge  cars   150,000 

Carried  by  trolley  cars   135,000 

Carried  by  other  vehicles   2,500 

Foot  passengers   12,500 


Total  per  day   300,000 


The  difficulty  of  making  proper  provisions  for  this  enormous 
travel  is  greatlj'  increased  by  the  circumstance  that  a  large  part 
of  the  daily  travel  is  concentrated  into  a  few  hours  during  the 
day.  Thus  of  the  275,823  people  who  crossed  by  the  bridge  and 
trolley  cars  on  Oct.  31,  1900,  72,000,  over  26  per  cent  of  the  whole, 
crossed  between  the  hours  of  7  a.  m.  to  8  a.  m.  and  6  p.  m.  to  7 
p.  ra.,  or  in  two  hours,  and  138,000  people,  or  about  50  per  cent, 
crossed  during  the  four  busiest  hours  of  the  day.  In  other  words, 
nearly  one-half  the  daily  travel  over  the  bridge  is  concentrated  into 
one-sixth  of  the  twenty-four  hours. 

In  view  of  these  facts,  the  congestion  of  travel  at  the  bridge 
terminal  is  not  surprising,  and  great  credit  is  due  to  the  manage- 
ment for  the  skill  with  which  the  enormous  crowds  are  handled 
with  comparative  safety,  with  facilities  inadequate  for  the  purpose. 

Capacity  of  the  Bridge. — Itt  may  be  accepted  as  a  fact  that  the 
maximum  safe  carrying  capacity  of  the  bridge  has  about  been 
reached.  The  chief  engineer  and  superintendent  of  the  bridge 
states  that  the  maximum  load  that  can  safely  be  imposed  upon 
the  bridge  will  be  reached  when  the  hourly  service  over  the  bridge 
amounts  to  300  trolley  cars  in  each  direction  at  a  speed  of  about 
8  miles  an  hour,  and  320  bridge  and  elevated  cars  in  each  direction 
at  a  speed  of  12  miles  an  hour,  in  addition  to  the  usual  roadway 
vehicles  and  the  foot  passenger  service. 

The  present  service  over  the  bridge  during  the  rush  hours 
amounts  to  about  260  bridge  cars  and  240  trolley  cars  per  hour  in 
each  direction.  It  will  be  seen,  therefore,  that  the  bridge  car  and 
trolley  car  service  cannot  be  increased  more  than  24  per  cent  with- 
out overburdening  the  bridge.  But,  owing  to  the  inherent  dif- 
ficulties of  operation  under  conditions,  some  of  which  are  neces- 
sary to  secure  a  proper  and  safe  distribution  of  the  loads  upon 
the  bridge,  it  is  doubtful  if  this  maximum  capacity  can  be  reached 
and  maintained. 

Since  these  limiting  conditions  dccermine  the  car  capacity  of 
the  bridge  and  thus  practically  fix  the  required  capacity  of  the 
terminal,  it  is  proper  to  briefly  review  them  here. 

Limits  of  Trolley  Car  Movement. — To  reach  the  maximum 
service  6f  trolley  cars  stated  above  (300  cars  per  hour  each  way) 
requires  that  the  time  interval  between  cars  shall  be  twelve  sec- 
onds. 

The  expert  commission,  composed  of  Messrs.  Bogue,  Buck 
and  Thomson,  appointed  to  report  upon  the  strength  of  the  bridge 
and  the  feasibility  and  practicability  of  the  elevated  railroad  cars 
and  the  surface  railroad  cars,  or  either  of  them,  crossing  the 
bridge,  in  their  report  dated  Feb.  8.  1897,  fixed  the  safe  space 
limit  between  trolley  cars  on  the  suspended  structure  of  the  bridge 
at  102  ft.,  and  their  speed  at  7  miles  an  hour.  To  pass  over  this 
space  of  102  ft.,  plus  the  length  of  one  car,  say  34  ft.,  in  the  time 
limit  of  twelve  seconds,  requires  a  speed  of  11. 5  ft.  a  second,  or 
about  7.84  miles  an  hour.  It  is,  therefore,  theoretically  possible  to 
attain  the  limit  of  300  cars  an  hour  without  materially  exceeding 
the  speed  allowed,  but  it  has  not  so  far  been  found  possible  to 
reach  in  regular  practice  this  limit,  although  the  records  show  that 
it  is  occasionally  reached,  and  even  exceeded,  for  single  hours. 
While  the  spacing  of  the  cars,  as  recommended  by  the  expert 
commission,  has  been  insisted  upon  .",nd  has  been  very  well  com- 
plied with,  practically  no  restriction  has  been  placed  upon  the 
speed  of  the  cars.  In  other  words,  the  operating  company  has 
been  allowed  to  run  the  cars,  particularly  during  the  rush  hours, 
as  fast  as  was  found  possible;  but  experience  has  proved  that 
under  present  conditions,  even  if  no  d'^iays  occur,  the  best  average 
speed  that  can  be  maintained  does  not  much  exceed  8  miles  an 
hour,  and  the  average  speed,  with  the  usual  delays,  is  very  much 
less. 

The  inability  to  operate  regularly  at  the  maximum  rate  of  300 
cars  an  hour  may  be  traced  to  several  causes,  the  most  potent  of 
which  is  delay  to  the  cars  in  their  progress  across  the  bridge. 
The  delays  are  principally  due  to  the  following  causes: 

I.  Irregularity  of  speed.  If  the  several  cars  were  attached  to  a 
cable  in  such  a  manner  as  to  give  a  clear  space  of  102  ft.  between 
them  and  were  moved  by  the  cable  at  any  speed  across  the  bridge, 
the  speed  of  the  cars  would  be  absolutely  uniform  with  regard  to 
each  other,  and  the  required  separating  space  absolutely  main- 
tained. In  practice,  where  each  car  is  propelled  by  a  separate 
motor,  this  ideal  condition  cannot  be  maintained.  If  for  any 
reason  one  car  is  stopped,  or  its  speed  reduced,  all  cars  behind  it 
must  stop  or  their  speed  must  be  reduced  accordingly  to  prevent 
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encroachment  on  the  stipulated  clear  space  between  them.  This 
would  require  that  the  power  be  cut  off  and  the  brakes  be  applied 
simultaneously  and  with  the  same  force  on  all  the  cars  following, 
the  one  delayed,  which,  under  the  conditions,  is  impossible.  The 
practical  result  is  that  motormen  who  are  careful  not  to  encroach 
on  the  prescribed  space  will  hold  their  cars  in  check,  and  give 
themselves  some  leeway  in  which  to  bring  their  cars  to  a  stop, 
if  necessary,  after  observing  the  checking  of  speed  of  the  car  im- 
mediately in  front.  Again,  when  the  car  originally  delayed  re- 
sumes its  speed,  it  is  practically  impossible  for  all  the  following 
cars  to  apply  power  at  the  same  instant  and  to  the  same  degree, 
and  the  inevitable  result  is  that,  even  if  the  cars  are  exactly  102 
ft.  apart  at  the  beginning  of  the  starting  operation,  there  will  be 
a  perceptible  time  interval  between  the  starting  of  each  successive 
car,  which  will  have  the  effect  of  increasing  the  clear  space  be- 
tween them.  It  must  be  obvious  thai  the  general  effect  will  be 
that  the  average  operating  distance  between  the  cars  must  ma- 
terially exceed  the  minimum  distance  to  which  they  are  restricted, 
and  consequently  the  capacity  of  the  tracks  cannot  be  reached  or 
maintained.  Even  if  there  are  no  actual  causes  of  delay  the  ir- 
regularities of  speed,  which  cannot  be  obviated,  will  have  the, 
same  effect,  though  to  a  less  degree. 

The  board  then  points  out  some  of  the  main  causes  for  delay, 
these  being  principally  obstruction  of  tracks  by  roadway  vehicles. 
Much  delay  is  occasioned  by  the  present  practice  of  cleaning  the 
roadway  during  the  day,  making  repairs  to  the  carriageway  floor 
during  the  daytime,  delays  caused  by  the  breaking  or  disarrange- 
ment of  trolley  wires  and  track,  and  to  car  equipment,  etc.  Sug- 
gestions are  made  as  regards  reducing  these. 
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In  presenting  this  paper  the  author  does  not  wish  to  be  held  as 
presuming  to  advise  or  dictate  to  railroad  officials  what  they  shall 
do  in  the  matter  of  air  brake  practice,  or  to  lay  down  hard  and 
fast  rules  for  the  guidance  of  employees ;  but  instead,  he  offers 
gratuitously  for  what  it  is  worth,  this  practical  experience  of  a 
specialist  to  the  consideration  of  the  officer  and  employee  seeking 
information  on  the  subject  of  railroad  and  street  car  brakes.  So 
far  as  is  possible  to  make  it,  the  paper  has  followed  lines  in  the 
nature  of  a  resume  of  some  of  the  things  seen  by  the  writer  while 
serving  in  the  capacity  of  traveling  inspector  and  instructor  for  the 
Westinghouse  Air  Brake  Company  on  the  different  railroad  and 
street  car  lines  of  the  country,  in  yards,  shops,  roundhouses,  and 
while  riding  on  locomotives,  cars  and  in  cabooses.  The  experiences 
herein  given  are  those  resulting  from  being  brought  into  close 
contact  with  men  of  all  the  different  operating  departments  who 
have  to  do  in  any  way  with  brakes,  from  the  general  manager 
down  to  the  repair  man  in  the  shop  and  the  inspectors  in  the  yard 
and  in  the  roundhouse.  A  person  who  has  thus  enjoyed  the  un- 
usual advantages  in  this  field  and  been  placed  in  a  position  to 
learn  other  people's  opinions,  observe  their  methods  and  practices, 
will  learn  and  see  things  wbich  contribute  to  an  experience  that 
another  individual  not  a  specialist  could  not  soon  acquire.  It  is 
believed  that  the  citing  of  actual  happenings,  which  may,  properly, 
be  called  object  lessons,  will  attract  more  attention  and  leave  a 
more  lasting  impression  than  could  a  mere  exposition  of  logical 
beliefs,  be  they  ever  so  sound  and  persuasive.  Therefore  effort 
has  been  made  to  have  this  paper  follow  more  nearly  the  lines  of 
a  running  narrative  of  actual  occurrences  than  of  an  expositional 
essay. 

It  has  been  generally  conceded  for  some  time  past  that  the  rail- 
roads of  the  East  are  somewhat  tardy  and  behind  those  of  the 
far  West  in  air  brake  maintenance.  This  is  only  natural  and  to 
be  expected  when  we  recollect  that  the  freight  train  brake  had  its 
introduction  on  the  mountain  grades  in  the  far  West  nearly  ten 
years  before  it  was  seen  to  any  extent  in  the  East.  Necessarily* 
these  Western  roads  were  early  obliged  to  provide  for  the  main- 
tenance of  the  brakes  upon  which  they  soon  learned  to  become 
dependent  for  controlling  their  trains  down  heavy  mountain 
grades.  The  East,  not  having  these  conditions,  was  later  in  ap- 
plying air  brakes  to  freight  trains,  and  also  tardy  in  making  sys- 
tematic preparations  for  maintaining  air  brakes.  Of  course,  more 
or  less  has  been  done  by  Eastern  roads  in  air  brake  maintenance, 
but  not  in  as  systematic  and  organized  manner  as  is  now  being 
contemplated. 

Much  money  can  be  squandered  on  air  brake  maintenance,  and 
will  not  bring  the  desired  net  results  if  it  be  spent  in  a  promiscu- 
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ous,  intermittent  or  spasmodic  manner.  The  returns  will  be 
meager  and  unsatisfactory.  Efforts  improperly  directed,  though 
well  meant,  are  analogous  to  the  working  of  a  machine  of  low 
efficiency — the  intake  is  maximum  and  the  output  minimum ;  and 
the  machine  is  therefore  discouragingly  and,  perhaps,  ruinously 
extravagant  and  expensive.  Some  roads,  in  a  false  feeling  uf  se- 
curity, believe  their  air  brake  practice  and  methods  of  maintenance 
are  complete  and  satisfactory  because  they  do  not  receive  in  the 
manager's  office  any  reports  derogatory  to  their  methods ;  but 
should  a  close  investigation  be  made  of  air  brake  doings  in  testing 
and  repair  yards,  roundhouses  and  shops,  a  large  number  of  roads 
would  find  that  their  machine  of  air  brake  practice  and  maintenance 
is  working  at  very  low  efficiency.  What  is  first  and  more  needed 
than  anything  else,  perhaps,  is  a  candid  recognition  of  the  fact 
that  the  air  brakes  in  freight  train  service  to-day  are  not  receiving 
the  attention  they  should. 

An  honest  appreciation  of  this  condition,  and  an  organized  and 
systematic  effort  to  better  look  after  the  road  practice  and  air 
brake  maintenance  will  result  in  a  wonderfully  improved  showing, 
as  well  as  increased  safety  and  a  better  movement  of  trains  in 
heavy  traffic.  This  may  seem  idle  and  dogmatic  argument,  but  it  is 
a  true  statement,  and  is  made  only  after  actual  and  deliberate  ob- 
servation of  the  facts. 

An  instance  to  illustrate  this  case  may  be  cited  of  a  certain  so- 
called  New  York  road  which,  six  years  ago,  had  no  air  brake 
organization.  Every  shop  and  terminal  point  had  its  own  individual 
and  strongly  asserted  opinions,  ideas  and  methods  of  air  brake 
maintenance  and  practice.  The  air  brake  results  obtained  were 
quite  similar  to  those  general  results  had  some  few  years  ago  on 
roads  where  each  division  master  mechanic  was  permitted  to  build 
such  locomotives  as  he  saw  fit  to  design.  There  was  no  system,  no 
uniformity,  no  co-operation  in  air  brake  matters — only  each  man 
following  after  his  own  peculiar  ideas,  which  practice  did  not  seem 
to  result  in  much  good,  but  served  rather  to  set  up  a  petty,  selfish 
competition  against  neighboring  terminal  points,  very  much  to  the 
detriment  of  the  railroad  company's  interests.  One  terminal  point 
seemed  to  strive  to  establish  a  certain  kind  of  superiority  of  its 
own  by  degrading  its  neighbors'  methods  and  practices  rather  than 
by  attaining  a  higher  standard  for  itself.  Yet  this  road  sought  to 
pose  as  having  a  thoroughly  established  system  for  care  of  air 
brakes.  Gradually,  however,  it  was  brought  to  see  that  the  pot- 
pourri of  ideas  and  practices  was  not  singly  or  collectively  the 
best,  and  that  sometning  much  better  could  be  had  for  less  money. 
The  pleasing  assurance  is  here  given  that  this  road,  ever  since  its 
conversion,  has  had  one  of  the  best  systems  of  air  brake  practice 
and  maintenance  of  any  of  the  roads  running  into  Jersey  City.  It 
might  be  added  that  this  illustrated  case  is  not  at  all  an  exceptional 
or  isolated  one,  but  only  one  of  many  actually  observed  by  the 
writer  in  his  travels. 

The  question  may  be  asked :  What  are  we  to  do  to  better  our 
air  brake  service,  which  we  are  so  candidly  informed  is  not  up  to 
the  highest  standard?  How  are  we  to  give  more  attention  than 
we  have  been  accustomed  to  give  this  single  branch  of  the  many 
under  our  charge  which  go  to  make  up  the  great  whole  in  modern 
railroading?  The  details  of  railroad  operation  are  becoming  so 
numerous  nowadays  as  to  prohibit  a  close  study  and  supervision  of 
all  of  them !  How  are  we  to  give  any  more  of  our  already  over- 
taxed attention  to  any  single  branch,  no  matter  how  important  that 
branch  may  be?  These  questions  have  ofttimes  been  asked,  are 
answerable,  and  are  unmistakable  symptoms  of  a  healthy  spirit 
which  shows  appreciation  of  actual  conditions  and  a  readiness  to 
strive  for  improvement.  The  reply  to  these  answers  may  be 
summed  up  in  a  few  words,  namely,  procure  the  services  of  a  first- 
class  general  air  brake  inspector,  give  him  full  authority  in  every- 
thing pertaining  to  air  brakes,  and  hold  him  responsible,  having 
him  report  directly  to  the  superintendent  of  motive  power  or  the 
general  superintendent.  In  this  way  the  machine  will  be  made  to 
work  at  its  full  efficiency.  The  man  selected  for  the  position,  how- 
ever, must  be  the  right  man  in  the  right  place.  In  regard  to  brake 
inspection  and  maintenance  the  greatest  stress  should  be  laid. 
No  pains  should  be  spared  to  see  that  the  valves  and  cylinders  are 
in  good  condition,  and  that  only  the  best  grease  is  used,  while 
cleaning  and  testing  should  be  done  in  the  most  approved  manner. 

Perhaps  one  of  the  strongest  appealing  features  in  air  brake 
practice  to  the  railroad  manager,  and  one  which  speaks  intelligibly 
and  forcibly  in  a  language  of  dollars  and  cents,  is  that  of  slid-flat 
wheels.  The  removal  of  a  pair  of  slid-f^at  wheels,  pressing  the 
wheels  from  the  axle  and  replacing  them  with  newly  fitted  wheels, 
is  quite  an  expensive  operation  and  is  well  understood  and  ap- 
preciated by  railroads. 

The  causes  of  slid-flat  wheels  are  not  entirely  due  to  the  poor 
handling  of  brakes  by  the  engineer,  or  the  neglected  condition  of 
the  triple  valve,  as  is  generally  supposed  to  be  the  case.  Many 
wheels  coming  from  foundries,  upon  examination,  will  be  found 
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to  be  eccentric  in  form.  Recently,  while  passing  through  a  promi- 
nent railroad  shop,  the  writer  observed  a  pair  of  wheels  mounted 
on  centres  in  a  lathe,  where  revolving  emery  wheels  were  turning 
down  the  periphery  of  the  newly  mounted  car-wheels  on  the  axle. 
The  emery  wheel  failed  to  touch  or  clean  up  one  side  of  the 
periphery,  but  was  grinding  off  nearly  three-eighths  of  an  inch  from 
the  opposite  side.  Had  this  wheel  gone  into  service  before  being 
trued  up  it  certainly  would  have  been  flattened.  Again,  many 
wheels  are  not  bored  centrally,  due  to  the  faulty  condition  of  the 
boring  mill,  and  perhaps  the  condition  of  the  cast  wheel  coming 
from  the  foundry.  On  wheels  that  are  out  of  round  and  that  are 
eccentric  the  brake-shoe  will  catch  and  hold,  as  can  readily  be  seen, 
thereby  causing  the  slid-flat  spots,  which,  when  once  started,  are 
bound  to  increase  and  grow  longer.  Some  new  wheels  when  sent 
from  the  foundry  are  found  to  be  shelled  out  on  the  periphery, 
and  after  running  a  short  time  will  develop  a  flat  spot  without 
ever  having  been  slid. 

Another  prolific  source  of  flat  wheels  is  that  of  the  bad  condition 
of  the  rail  in  foggy,  frosty  or  snowy  weather,  thus  reducing  the 
adhesion  between  the  wheel  and  the  rail  when  brakes  are  applied. 
A  number  of  prominent  roads  throughout  the  country  have  been 
able  to  largely  avoid  trouble  under  these  conditions  by  issuing  an 
order  that  the  engineer  in  applying  brakes  shall  make  two  applica- 
tions of  the  brake  in  making  a  stop — the  first  a  heavy  application 
to  check  the  speed  of  the  train,  and  the  final  application,  a  lighter 
one,  to  bring  the  train  to  a  standstill.  This  practice  has  been 
found  very  effective. 

Sometimes  slid-flat  wheels  are  caused  by  disordered  air  brake 
apparatus,  defective  parts  of  the  triple  valve,  etc.,  and  improper 
proportion  of  leverage.  The  defective  parts  of  the  air  brake  must 
be  sought  out  and  their  disorders  corrected.  The  calculations  of 
leverage,  however,  is  a  little  more  difficult,  and  is  not  within  the 
ability  of  all  men  having  to  do  with  air-braked  cars  to  figure.  The 
following  rule  will  be  of  assistance  to  anyone  wishing  to  calculate 
the  brake  leverage  on  a  car: 

P  X  a 
W  =  ,  where 

W  =  the  work  done  by  the  lever. 
P  =  the  power  giving  the  energy  to  the  lever. 
a  =  that  part  of  the  lever  in  inches  between  the  points  of  power 
and  fulcrum. 

b  =  the  distance  in  inches  on  the  lever  between  fulcrum  and 
work  points. 

This  rule  holds  good  regardless  of  whether  the  levers  be  first, 
second  or  third  class.  In  fact,  classes  of  levers  should  not  neces- 
sarily enter  into  the  computations  of  levers  for  cars. 

Hard  brake-shoes  which  wear  for  too  long  a  time  do  not  give 
as  good  actual  braking  service  as  do  softer  and  shorter-lived  shoes. 
However,  the  Master  Car  Builders'  recommendations  in  this  respect 
may  be  profitably  and  advantageously  adopted.  In  substance  they 
are :  A  brake-shoe  which  has  a  reasonable  life  and  good  holding 
quality.  There  are  some  brake-shoes  on  cars  throughout  the  coun- 
try which  give  almost  as  little  retarding  force  to  the  wheels  as  if 
one  smooth  surface  of  glass  were  rubbed  upon  another.  A  promi- 
nent private  car  owner  in  one  of  our  large  Western  terminals, 
when  approached  by  a  brake-shoe  representative,  replied  that  it 
was  a  matter  of  supreme  indifference  to  him  whether  the  brake- 
shoes  on  his  cars  had  any  retarding  power  or  not  so  long  as  they 
kept  their  place  on  the  brake-beams  and  passed  inspection  in  yards. 
It  was  found  that  the  brake-shoes  on  this  owner's  cars  were  of 
the  hardest  kind  purchasable,  and  furnished  an  exceedingly  low 
coefficient  of  friction.  Otto  Best,  the  general  air  brake  inspector 
of  the  N.  C.  &  St.  L.  Railway  at  Nashville,  Tenn.,  made  a  char- 
acteristic remark  that  the  brakes  on  his  locomotive  tenders  always 
held.  He  said  he  knew  this  because  the  brake-shoes  always  v/ore 
out  rapidly.  This  is  but  reasonable,  for  we  must  expect  that  if 
we  are  to  receive  benefits  from  anything  in  mechanics,  there  must 
be  an  equivalent  output  and  that  all  will  not  be  profitable  return 
without  outlay. 

Speeds  of  electric  cars  have  greatly  increased  over  the  old  horse 
cars  of  several  years  ago.  In  this  fast-moving  age  we  scarcely 
realize  the  significance  of  urban  and  interurban  street  car  speeds. 
Not  until  we  have  some  occasion  to  compare  the  fast  modern 
electric  car  with  the  belated,  slow  horse  car  which  seems  to  pain- 
fully crawl  along  do  we  realize  the  increase  in  speeds  which  electric 
street  cars  have  attained  in  the  past  ten  years.  It  is  not  an  unusual 
thing  at  all  for  trolley  cars  in  city  service  to  reach  speeds  of  20 
and  25  miles  per  hour,  and  not  at  all  unusual  for  electric  cars  in 
suburban  and  interurban  service  to  reach  as  high  as  35  and  40  miles 
per  hour.  When  we  realize  that  a  car  moving  at  30  miles  per  hour 
covers  44  ft,  in  one  second,  and,  with  its  load,  represents  a  mass 
of  surprising  moving  energy  to  be  reduced  and  annulled,  it  becomes 
apparent  that  such  cars  should  be  equipped  with  high-grade  brakes 


of  some  kind.  Power  brakes,  of  the  character  used  on  steam 
roads,  naturally  present  themselves  to  one's  mind  when  consider- 
ing this  problem. 

Successful  and  sufficient  street  car  brakes,  of  whatever  type  chey 
l)e,  must  have  at  least  three  essential,  strong  points :  First,  the 
brake  must  be  unerringly  able  and  always  in  condition  to  stop  the 
car.  Second,  it  must  have  a  capacity  for  stopping  the  car  in  the 
shortest  possible  distance  in  emergency  cases.  Third,  it  must  per- 
form its  work  with  minimum  shock  to  passengers  and  danger  of 
sliding  wheels.  It  has  been  very  wisely  and  truthfully  said  that 
brakes  on  street  cars  should  really  be  of  a  higher  grade  than  those 
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on  steam  cars,  inasmuch  as  street  cars  are  quite  frequently  lodded 
to  their  fullest  capacity  with  loads  double  the  light  weight  of  the 
car  with  persons  who  are  entirely  helpless  in  case  of  an  occasion 
demanding  the  stopping  of  the  car  almost  instantly  to  prevent  ac- 
cident. Besides  having  sufficient  braking  force  to  stop  the  car  in 
ordinary  service  work,  an  ample  reserve  should  be  held  to  be  in- 
stantly and  substantially  drawn  upon  for  emergency  contingencies. 

In  no  class  of  brake  work  in  which  the  writer  has  had  experience 
are  there  more  inefficient  and  grotesque  designs  of  foundation 
brake  gear  than  those  appearing  on  the  old  horse  cars,  and,  str,ange 
as  it  may  seem,  on  many  of  the  electric  cars  still  coming  from  the 
shops  of  some  of  the  leading  manufacturers.  One  of  the  most 
common  kind  found  on  four-wheeled  horse  cars,  and  existing  still 
on  a  number  of  four-wheeled,  and  even  eight-wheeled  electric  cars, 
is  that  shown  in  Fig.  i.  Here  the  "equalizing  lever"  is  fulcrumed 
to  a  bracket  on  the  car  at  the  point  X.  At  the  further  ends  of  the 
lever  are  chains  and  rods  running  to  the  hand  brake.  At  the  inter- 
mediate points  are  the  connecting  rods  which  go  to  the  brake- 
beams  on  the  wheels.  It  will  be  seen  that  should  a  new  brake- 
shoe  be  added  to  one  pair  of  wheels,  or  the  brake-shoes  on  one 
pair  wear  faster,  the  greater  portion  of  the  brake  power  would  be 
thrown  to  the  other  wheels,  thereby  causing  them  to  slide.  This 
defective  gear  has  evidently  been  recognized  by  either  the  car- 
builder  or  the  road  operator,  and  an  attempt  made  to  overcome  it 
by  adopting  the  modification  shown  in  Fig.  2.  Here  the  lever  is 
slotted  at  the  middle  point  in  order  that  it  may  "adjust"  or 
"equalize"  the  power  sent  to  the  two  pairs  of  wheels.  However, 
this  modification  does  not  improve  the  defect,  but  is  fully  as  faulty 
as  the  original  design ;  for  as  soon  as  the  brake  is  applied  by  the 
motorman  on  the  forward  end  of  the  car,  the  lever  assumes  the 
position  shown  in  Fig.  3,  thus  giving  two  lever  arms  of  unequal 
lengths,  the  greater  force  being  thrown  on  the  rear  wheels.  Should 
the  car  be  going  in  the  opposite  direction,  and  the  brake  applied 
from  the  other  end,  the  lever  will  assume  the  opposite  position,  and 
the  wheels  on  the  other  end  would  slide,  due  to  the  greater  pres- 
sure being  exerted  thereon.  It  will  therefore  be  seen  that  instead 
of  this  slotted  lever  "equalizing"  the  stresses,  the  fixed  fulcrum 
allows  the  slotted  lever  to  settle  itself  in  a  position  which  gives 
a  greater  pull  on  one  truck  than  on  the  other. 

During  the  last  six  months  the  writer  had  occasion  to  apply  an 
air  brake  to  an  interurban  electric  street  car,  and  found  this  type 
of  foundation  brake-gear  on  the  car ;  it  was  only  after  much  urging 
that  the  manager  of  the  road  could  be  persuaded  to  change  the 
type,  although  lie  had  numerous  slid-flat  wheels  on  his  cars.  The 
motormen,  conductors  and  shop  inspectors  had  observed  that  it 
was  always  the  wheels  under  the  rear  end  of  the  car  that  slid.  A 
change  to  a  modification  of  the  ordinary  Stevens  form  of  brake- 
gear,  similar  to  that  used  on  freight  cars,  proved  a  very  creditable 
brake  on  this  car,  and  no  flat  wheels  have  been  reported  since. 

Fig.  4  shows  another  modification  of  this  type  of  brake-gear, 
which  actually  does  equalize  through  the  medium  of  the  pulleys  on 
both  ends  of  the  lever.  As  will  be  observed,  the  lever  is  fixed  at 
the  fulcrum  point  X  to  the  car,  and  has  two  sheaves  or  pulleys 
on  which  runs  the  chain  reaching  to  the  connecting  rods  to  the 
trucks.    Thus  each  truck  or  pair  of  wheels  is  given  an  equal 
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braking  power.  The  degree  of  braking  power  in  this  type  of  brake 
is  determined  by  the  length  of  the  lever  arm  between  the  fixed  X 
fulcrum  and  the  outer  end  where  the  hand-brake  chain  connects. 
This  is  a  simple  and  quite  effective  form  of  brake. 

Hand  brakes  on  electric  cars,  having  followed  closely  in  the 
path  of  those  on  the  old  horse  cars,  necessitate  a  great  deal  of 
handle  movement  to  wind  up  the  slack  in  the  chain  and  bring  the 
brake-shoes  against  the  wheels.  This  slack  motion  in  the  gear  in- 
creases as  the  brake  is  designed  to  be  more  powerful ;  and  some 
suitable  arrangement  should  be  made  to  hold  the  brake-shoes  as 
near  as  possible  to  the  wheels  while  not  doing  duty,  in  order  that  the 
least  possible  winding  motion  of  the  brake  staff  shall  be  necessary 
to  apply  the  brake  as  quickly  as  possible  in  emergency  cases.  It  is  not 
an  unusual  thing,  on  some  suburban  electric  lines,  to  see  the  motor- 
man,  after  he  has  shut  off  his  current,  make  two  or  three  revolu- 
tions of  his  brake  crank  and  staff  before  any  retarding  effect 
manifests  itself.  When  we  recollect  that  a  car  running  at  a  speed 
of  30  miles  per  hour  covers  44  ft.  in  one  second,  we  will  be  ready 
to  appreciate  the  fact  that  the  brake  chain  and  foundation  rigging 
slack  should  be  as  little  as  possible,  and  that  the  car  should  be 
brought  to  a  stop  as  quickly  as  possible  in  emergency  cases  after 
the  motorman  begins  to  apply  his  brake. 

There  are  other  forms  of  street  car  brakes  which  may  1)l' 
classed  as  part  hand  brakes  and  part  power  brakes.  That  is,  a 
brake  which  is  set  in  operation  by  a  movement  of  the  ordinary 
brake  crank  in  the  hands  of  the  motorman.  and.  by  the  emplo\  - 
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ment  of  a  revolving  drum  or  disc  on  the  car  axle,  the  brake  chain 
is  wound  up,  and  the  inertia  of  the  car  thereby  converted  into 
the  motive  power  which  slops  the  car.  This  type  usually  consists 
of  the  ordinary  foundation  brake  gear,  which  is  pulled  to  its  place 
by  a  revolving  drum  or  disc  on  the  axle  which  winds  up  a  chain 
and  gives  a  pull  to  the  rigging.  This  system  is  not  wholly  with- 
out faults,  inasmuch  as  the  degree  of  braking  force  varies  sud- 
denly and  widely,  and  is  not  entirely  under  the  control  of  the 
motorman  or  any  other  regulating  power.  A  great  many  flat 
wheels  have  resulted  from  systems  of  this  kind.  Another  form  of 
brake,  not  altogether  without  faults,  is  the  track  brake.  When 
the  motorman  wishes  to  bring  his  car  to  a  stop,  he  lowers  the 
friction-shoe  to  the  rail,  lifts  the  weight  of  the  car  and  its  load 
off  the  wheels,  and  throws  it  on  to  the  shoe,  which  drags  on  the 
rail,  and  thereby  produces  the  retarding  effect. 

With  the  advent  of  the  heavy  electric  car,  the  question  of  power 
brakes  naturally  followed,  inasmuch  as  conditions  more  nearly  ap- 
proached those  on  steam  roads.  The  first  kind  of  power  brake  to 
present  itself  was  the  straight  air  brake,  where  the  pressure  for 
braking  purposes  was  carried  in  a  tank.  When  it  was  desired  to 
set  the  brakes  the  pressure  was  let  into  the  brake  cylinder,  thereby 
producing  the  motive  power  for  operating  the  foundation  brake 
gear,  bringing  the  brake-shoes  against  the  wheels  and  stopping 
the  car.  So  far,  the  field  of  power  brakes  has  almost  entirely 
been  occupied  by  the  simple,  straight  air  brake,  the  automatic 
brake  being  regarded  as  too  complicated  and  expensive  for  trolley 
car  service.  There  are  a  number  of  cars  equipped  with  the 
straight  air  brake  now  running  on  electric  lines  throughout  the 
country  and  giving  satisfactory  results.  Some  of  these  are  sup- 
I)lied  with  pressure  by  an  axle  pump,  and  others  by  motor-driven 
inimps.  However,  when  we  consider  the  extreme  crudcness  of  the 
old  form  of  hand  brake  on  horse  cars,  and  which  has  apparently 
followed,  to  a  very  large  degree,  the  development  of  the  electric 
car,  we  can  but  realize  that  any  form  of  a  power  brake,  no  mat- 
ter how  crude  or  partially  efficient,  would  be  required  to  supplani 
the  old  form  of  hand  brake.  The  writer's  experience  in  applying 
power  brakes  to  street  cars  has  been  that  the  motorman  will 
L;ladly  herald  any  form  of  power  brake  which  relieves  him  from  the 
manual  operation  of  the  old  brake  staff,  and  wherever  the  straight 
air  form  of  air  brake  has  been  applied  to  cars  motormen  are  loud 
m  praise  of  it. 


Thus  far  the  necessity  for  using  some  kind  of  power  brake  on 
electric  cars  in  urban  and  interurban  service  has  been  recognized 
as  manifestly  desirable  and  necessary  by  street  railway  managers, 
but  no  power  brake  seems  to  have  possessed  all  the  desirable  fea- 
tures and  at  the  same  time  shown  itself  free  of  the  shortcomings 
and  defects  of  the  older  and  primitive  designs.  Shorter  stops 
have  been  made  in  some  instances  with  power  brakes,  but  only  at 
the  expense  of  slid-ffat  wheels;  in  some  instances  these  brakes 
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\M,'rc  so  uiirelial.ile  in  iheir  application  that  they  cnuld  not  be  de- 
pended upon.  The  first  consideration  with  a  street  car  manager 
in  tlu'  matter  of  car  brakes  is  that  the  brake  shall  be  positive  in  its 
action.  This  is  a  more  valuable  feature  than  maximum  power. 
-\  brake  which  will  throw  too  much  pressure  on  the  wheels,  slide 
liieni.  and  allow  the  car  to  skid  ahead  into  a  wagon,  truck  or 
lierson  is  not  a  successful  and  reliable  brake  for  street  car  service. 

'i'he  type  of  brake  known  as  the  electromagnetic  brake  seems 
to  possess  many  meritorious  points.  The  brake  is  a  combination 
track  and  wheel-shoe  brake.  The  middle  part  of  the  double  track 
shoe  is  an  electromagnet.  When  current  is  sent  through  the  coil 
the  brake-shoes  are  attracted  to  the  rail,  causing  them  to  drag 
back  on  the  car,  at  the  same  time  thrusting  back  against  a  lever, 
which  throws  the  rear  brake-shoe  against  the  wheel,  where  a  ful- 
crum is  thereby  provided,  and  further  energy  goes  to  the  upper 
connecting  thrust  rod,  which  pushes  the  forward  shoe  against  the 
wheel.  Thus  a  braking  power  is  derived  in  a  double  measure,  from 
the  track  shoes  and  the  wheel  shoes.  The  current  used  to  magne- 
tize the  shoe  is  supplied  by  the  motors  of  the  car,  which,  when  the 
line  current  is  shut  off,  become  generators  and  send  current  10  the 
electromagnetic  track  shoes.  A  proper  system  of  resistance  is 
supplied,  which  permits  the  motorman  to  graduate  the  braking 
power  as  he  sees  fit. 

It  will  be  seen  that  at  high  speeds  the  current  generated  by  the 
revolving  armature  is  high,  and  will  more  highly  magnetize  the 
shoe,  thereby  furnishing  greater  retardation  than  when  the  speed 
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of  the  car  is  slow.  Thus  a  very  heavy  braking  force  may  be  had 
at  high  speeds,  gradually  reducing  as  the  speed  of  the  car  and 
the  revolutions  of  the  armature  reduce,  until  finally,  when  tin 
car  approaches  a  standstill,  the  current  sent  to  the  electric  mag- 
net gradually  grows  less,  ultimately  dying  out  altogether.  Thi- 
seenis  to  be  an  ideal  brake  feature,  and  one  which  insures  tlu 
niaxinium  brake  force  at  high  speeds,  when  it  is  needed,  and 
which  gradually  and  automatically  reduces  as  the  speed  of  the 
car  reduces,  thereby  eliminating  all  chance  for  slid-flat  wheeU 
Thus  the  brake  is  able  to  regulate  the  braking  force  to  existing 
conditions,  such  as  bad  rails  produced  by  mud,  fog,  humidity, 
frost  and  snow,  insuring  safety  from  slid-flat  wheels.  The  hand 
brake  is  retained  on  cars  thus  equipped,  so  the  car  may  be  held 
on  a  grade  without  use  of  line  current,  and  to  hold  the  car  on 
side  and  shop  tracks,  as  is  the  custom  on  air-braked  cars  of  steam 
railroads. 
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In  addition  to  the  current  from  the  armatures  of  the  motors  sup- 
plying motive  power  to  the  brake,  the  heat  due  to  the  resistance 
in  both  starting  and  braking  is  used  to  heat  the  car.  No  Hne  cur- 
rent is  used  for  either  braking  or  heating.  On  a  very  cold  day 
a  year  ago  last  winter,  while  the  writer  was  riding  on  a  car 
equipped  with  this  magnetic  brake  and  heater,  the  car  proved 
much  more  comfortable  than  others  ridden  in  on  that  day  that 
were  heated  with  coal  and  coke  stoves  and  line  current. 

One  of  the  most  interesting  experiences  with  this  car  was  an 
offer  to  allow  it  to  run  away  down  a  4  per  cent  grade.  The  brake 
handle  was  put  in  first  service  notch,  and  the  car  permitted  to 
start.  It  proceeded  but  a  few  feet  when  the  current  sent  out  by 
the  armature  of  the  motor  as  a  generator  sufficiently  magnetized 
the  shoe  to  render  the  brake  operative,  and  the  car  came  to  a 
standstill.  It  had  scarcely  stopped  before  it  started  forward  again 
down  the  grade,  but  the  current  generated  by  the  armature  of  the 
motor  as  a  generator  again  magnetized  the  brake-shoe,  set  the 
brake,  and  stopped  the  car.  This  operation  continued  for  nearly 
a  mile,  and  was  given  as  an  exhibition  to  show  the  impossibility 
of  the  car  running  away  on  a  down  grade  when  the  brake  is  ap- 
plied. 

DISCUSSION 

The  discussion  of  the  portion  of  this  paper  relating  to  street 
railway  brakes  occurred  at  a  meeting  of  the  club  held  at  12 
West  Thirty-First  Street,  Oct.  17.  The  discussion  was  opened  by 
George  L.  Fowler,  who  referred  to  certain  tests  which  he  had  made 
on  the  cars  of  the  North  Jersey  Street  Railway  Company  to  deter- 
mine the  quickness  of  application  of  the  brakes ;  that  is,  the  inter- 
val elapsing  between  the  movement  of  the  brake  handle  and  the 
contact  of  the  shoes  with  the  wheels.  The  apparatus  employed 
was  electric,  and  by  it  very  close  readings  could  be  obtained. 
Quite  a  difference  in  quickness  of  application  was  noticeable  be- 
tween the  different  types  of  brakes  tested,  the  time  varying  from 
half  a  second  to  one  second  and  a  half. 

Mr.  Merritt,  of  the  Merritt  Air  Brake  Company,  then  described 
his  air  brake  system,  and  paid  particular  attention  to  the  auto- 
matic motor  controller.  The  type  of  power  brake  employed  by  the 
Metropolitan  Street  Railway  Company  was  then  described  by 
Thomas  Millen,  master  mechanic  of  the  company,  who  also  gave 
some  interesting  particulars  of  the  number  of  stops  made  by  the 
different  cars  on  this  road.  On  the  lines  mentioned  by  Mr.  Millen 
these  stops  averaged  between  twenty  and  thirty  to  the  mile.  The 
discussion  closed  with  some  remarks  offered  by  Mr.  Parke,  of  the 
Westinghouse  Air  Brake  Company,  who  gave  particulars  of  the 
improved  electric  brake. 

_  

The  Pittsburgh  Consolidation 


The  agreement  between  the  principal  interests  identified  with  the 
Philadelphia  Company  and  those  identified  with  the  Consolidated 
Traction  Company,  of  Pittsburgh,  for  the  merging  of  the  Con- 
solidated Traction  Company  into  the  Philadelphia  Company,  has 
been  approved,  and  the  stockholders  of  the  Philadelphia  Com- 
pany will  vote  Dec.  4,  1901,  on  a  proposition  to  authorize  the 
issuance  of  stock  and  bonds  necessary  to  complete  the  merger. 
According  to  the  terms  stockholders  of  the  Consolidated  Traction 
Company  depositing  their  stock  with  the  City  Trust  Company, 
of  Pittsburgh,  or  the  Land  Title  &  Trust  Company,  of  Phila- 
delphia, before  Nov.  i  will,  in  the  event  of  ratification  of  the 
scheme,  receive  one  share  of  Philadelphia  common  stock  for  two 
of  Consolidated  common  stock,  and  $50  in  mortgage  bonds,  $7.50 
in  Philadelphia  Company  preferred  stock,  $2.50  in  Philadelphia 
common  stock  and  $3  in  cash  for  each  share  of  preferred  Con- 
solidated Traction  stock.  The  999  years'  lease  of  the  Mellon  lines 
to  the  Philadelphia  Company  has  been  arranged. 



Pensions  and  Insurance  for  Employees 


The  Union  Railroad  Company,  of  Providence,  R.  I.,  has  an- 
nounced that  it  is  about  to  inaugurate  a  system  whereby  the  old 
employees  of  the  company  will  be  pensioned.  According  to  the 
announcement  the  company  not  only  intends  to  pension  the  older 
men,  but  also  is  about  to  inaugurate  a  system  of  insurance  that 
will  be  preferable  to  insurance  in  a  regular  company.  The  plan 
for  the  regulation  of  the  pension  department  has  been  prepared, 
and  submitted  to  the  company,  and  a  like  report  for  the  beneficial 
department  is  expected  to  be  completed  shortly.  A  committee  of 
the  company  was  appointed  April  16,  1900,  and  has  been  at  work 
since  that  date  collecting  information  and  statistics  to  guide  in 
preparing  plans,  and  for  months  past  the  committee  has  been  com- 
paring the  plans  in  use  by  other  companies  in  this  country  and 


abroad,  and  has  been  calculating  the  cost  and  value  of  the  benefits. 

The  pension  plan  which  was  submitted  embraces:  A  weekly 
pension,  beginning  at  age  seventy,  and  continuing  until  death,  of 
the  following  percentages  of  the  average  weekly  wages  received 
by  the  employee  during  the  ten  years  previous  to  attaining  age 
seventy. 

First — If  his  employment  has  continued  for  thirty-five  years  or 
more,  then  2  per  cent  of  such  average  weekly  wages  for  each  year 
of  such  employment,  the  total,  however,  not  to  exceed  100  per 
cent. 

Second — If  the  employment  has  been  for  thirty  years,  but  not 
so  long  as  thirty-five  years,  then  1%  per  cent  of  such  average 
weekly  wages  for  each  year  of  such  employment. 

Third — If  the  employment  has  been  for  twenty-five  years,  but 
not  so  long  as  thirty  years,  then  lyi  per  cent  of  such  average 
weekly  wages  for  each  year  of  such  employment. 

Fourth — If  the  employment  has  been  for  twenty  years,  but  not 
so  long  as  twenty-five  years,  1^4  per  cent  of  such  average  weekly 
wages  for  each  year  of  such  employment. 

Fifth — If  the  employment  has  been  for  less  than  twenty  years, 
then  I  per  cent  of  such  average  weekly  wages  for  each  year  of  such 
employment. 

Thus  if  an  employee  has  been  employed  thirty-five  years  and  his 
average  weekly  wages  for  ten  years  has  been  $15,  his  pension  is  70 
per  cent  thereof,  or  $10.50  per  week,  equivalent  to  $546  per  an- 
num. 

As  a  result  of  the  adoption  of  this  system  several  of  the  em- 
ployees will  go  immediately  upon  the  pension  list,  and  a  large 
number  will  enter  upon  their  pensions  within  the  next  few  years. 
The  entire  cost  of  these  pensions  is,  under  the  plan  submitted,  to  be 
borne  by  the  company. 

The  plan  for  mutual  insurance  for  employees  which  has  been 
agreed  upon,  and  the  details  of  which  are  now  being  worked  out,  is 
as  follows: 

First — In  the  cases  of  all  employees  receiving  less  than  $9  per 
week,  and  insurance  of  $500,  in  case  of  death,  and  $4  per  week 
during  total  disablement  by  accident  or  sickness,  and  if  the  em- 
ployee is  rendered  incapable  by  accident  or  sickness  of  following 
any  gainful  occupation,  then  this  payment  of  $4  per  week  will  be 
continued  until  the  age  of  seventy  years,  at  which  time  the  em- 
ployee will  be  put  on  the  pension  list  until  death.  The  life  insur- 
ance may  be  continued  at  the  option  of  the  employee,  if  he  has  a 
wife  dependent  upon  him,  his  weekly  contribution  of  10  cents  to 
the  insurance  fund,  as  explained  later,  being  deducted  from  the 
weekly  pension  payment. 

Second — In  the  cases  of  all  employees  whose  wages  are  $9,  but 
less  than  $12  per  week,  an  insurance  of  $750  in  case  of  death,  and 
$6  per  week  during  total  disablement  by  accident  or  sickness,  and 
if  the  employee  is  rendered  incapable  by  accident  or  sickness  of 
following  any  gainful  occupation,  then  this  payment  of  $6  per  week 
wil  be  continued  until  the  age  of  seventy  years,  at  which  time  the 
employee  will  be  put  on  the  pension  list  until  death.  The  life  in- 
surance may  be  continued  at  the  option  of  the  employee,  if  he 
has  a  wife  dependent  upon  him,  his  weekly  contribution  of  15  cents 
to  the  insurance  fund,  as  explained  later,  being  deducted  from  the 
weekly  pension  payment. 

Third — In  the  cases  of  all  employees  whose  wages  are  $12  or 
more  per  week,  an  insurance  of  $1,000  in  case  of  death,  and  $8  per 
week  during  total  disablement  by  accident  or  sickness,  and  if  the 
employee  is  rendered  incapable  by  accident  or  sickness  of  follow- 
ing any  gainful  occupation,  then  this  payment  of  $8  per  week  will 
be  continued  until  the  age  of  seventy  years,  at  which  time  the  em- 
ployee will  be  put  on  the  pension  list  until  death.  The  life  insur- 
ance may  be  continued  at  the  option  of  the  employee,  if  he  has  a 
wife  dependent  upon  him,  his  weekly  contribution  of  20  cents  to 
the  insurance  fund,  as  explained  later,  being  deducted  from  the 
weekly  pension  payment. 

Thus  the  disablement  benefits  run  to  age  seventy,  if  disablement 
continues  so  long,  instead  of  for  only  twenty-six  weeks,  as  is  cus- 
tomary in  companies  and  societies;  then  the  pension  benefits  be- 
gin. 

Time  during  which  an  employee  is  receiving  pay  for  disablement 
is  counted  in  the  term  of  service  entitling  him  to  pension. 

The  company  contributes  toward  the  insurance  fund  as  follows: 

First — $100  of  each  $500  payable  at  death;  $150  of  each  $750  pay- 
able at  death;  and  $200  of  each  $1,000  payable  at  death. 

Second — In  addition  to  this,  one-fourth  as  much  as  the  total 
contributions  of  the  employees.  Therefore,  under  this  provision, 
almost  as  much  more  is  contributed  by  the  company  toward  pay- 
ments at  death. 

Third — All  the  expenses  of  operation. 

Fourth — Any  additional  deficiency  in  the  funds. 

The  total  contributions  of  the  company,  including  for  pensions, 
are  estimated  to  more  than  equal  the  total  contributions  of  em- 
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ployees  on  the  average.  The  contributions  of  the  employees  will 
be  as  follows: 

Employees  receiving  wages  less  than  $9  per  week,  10  cents  per 
week. 

Employees  receiving  $9  and  less  than  $12,  15  cents  per  week. 

Employees  receiving  $12  or  more,  20  cents  per  week. 

The  company  guarantees  to  pay  all  expenses  of  operation  and 
makes  the  liberal  contributions  above  stated  because  the  payments 
of  the  employees  are  insufficient  to  make  the  death  and  beneficial 
payments,  and,  as  will  be  seen,  are  much  less  than  would  be  re- 
quired to  secure  similar  benefits  through  insurance  companies  or 
societies. 

In  the  beneficial  department,  20  cents  per  week  secures  insurance 
as  follows:  Against  death,  $1,000;  against  disability,  $8  per  week. 

The  disability  benefit  is  payable  during  the  continuance  of  the 
disability  up  to  age  seventy,  when  the  pension  begins. 

These  benefits  would,  if  purchased  from  a  reliable  stock  com- 
pany on  an  annual  premium  basis,  cost:  Life  insurance  for  $1,000, 
age  thirty-seven,  per  week,  50  cents;  accident  insurance,  $8  a  week, 
per  week,  9  cents;  sickness  insurance,  $8  a  week,  per  week,  16 
cents.   Total  cost  per  week,  75  cents. 

The  accident  benefits  would  be  for  fifty-two  weeks  only  and  the 
sickness  benefits  for  twenty-six  weeks  only.  The  cost  quoted 
above  is  i-S2d  part  of  the  lowest  annual  rates  for  such  insurance. 
Weekly  payment^rates  are  always  much  higher  because  of  the  ad- 
ditional expense. 

Thus,  the  lowest  cost  on  weekly  payments  in  reliable  stock  com- 
panies would  be  as  follows:  Life  insurance  for  $1,000,  age  thirty- 
seven,  per  week,  95  cents;  accident  insurance,  $8  a  week,  per  week, 
9  cents;  sicknes's  insurance,  $8  a  week,  per  week,  16  cents.  Total 
cost  per  week,  $1.20. 

In  this,  figures  of  accident  and  sickness  insurance  premiums 
are  given  as  i-S2d  part  of  annual  rates  because  such  insurance  in 
reliable  stock  companies  cannot  be  had  on  weekly  payments  at  all. 

The  cost  of  these  benefits  in  mutual  societies  is  variable,  and 
such  insurance  is  also  frequently  unreliable.  The  cost  might  aver- 
age about  as  follows:  Life  insurance  for  $1,000,  age  thirty-seven, 
30  cents;  accident  and  sickness  insurance,  $8  a  week,  20  cents; 
total  cost  per  week,  50  cents. 

This  is  on  the  basis  of  payments  being  made  monthly  as  in  the 
lodges;  weekly  payments  would  surely  come  higher.  The  accident 
and 'sickness  benefits  are  usually  for  fifty-two  weeks  only,  or  else 
continue  for  reduced  amounts. 

The  foregoing  pension  and  insurance  benefits  are  under  this  plan 
to  be  given  to  the  present  employees  of  the  company,  without  re- 
gard to  age  or  physical  condition,  the  company  accepting  respon- 
sibility for  the  additional  hazard.  Hereafter,  however,  all  new 
applicants  for  employment  will  be  required  to  pass  a  physical  ex- 
amination, and  none  will  be  accepted  who  are  more  than  thirty- 
five  years  of  age. 

 — - 

The  Boston  Elevated  Begins  Cambridge  Surveys 


The  engineering  department  of  the  Boston  Elevated  Railway 
Company  has  begun  surveys  in  Cambridge  preparatory  to  extending 
the  elevated  structure  to  the  vicinity  of  Harvard  Square.  Work 
has  been  pushed  along  this  line  for  about  three  weeks,  and  the 
district  to  be  immediately  covered  is  that  lying  between  PutJiam 
Avenue  and  the  new  West  Boston  Bridge,  via  Main  Street.  The 
survey  at  present  consists  in  taking  levels  and  measurements,  and 
as  soon  as  the  entire  route  has  been  covered  plans  will  be  made 
showing  the  precise  location  of  the  elevated  bents. 

It  is  probable  that  at  least  two  years  will  elapse  before  trains 
can  be  operated  on  the  Cambridge  division,  if  the  construction  of 
the  line  is  carried  forward  without  effective  opposition.  The  new 
West  Boston  Bridge  is  still  far  from  completion,  and  the  company 
is  not  obliged  to  apply  for  its  franchise  at  Cambridge  until  six 
months  after  the  bridge  is  thrown  open  to  the  public. 

The  present  plans  provide  for  a  tapped  extension  of  the  Tre- 
mont  Street  Subway  from  Scollay  Square  through  Bowdoin  Square 
and  up  Cambridge  Street  to  a  point  near  North  Russell  Street,  from 
whence  the  elevated  structure  will  start,  proceeding  over  the  new 
bridge,  along  Main  Street,  across  private  land,  into  Green  Street, 
and  thence  to  a  point  near  Harvard  Square. 

Considerable  opposition  is  expected  from  real  estate  dealers  in 
Cambridge,  in  view  of  the  claims  advanced  by  them  that  an  ele- 
vated structure  in  that  city  will  lower  the  value  of  adjoining  prop- 
erty. The  strength  of  this  opposition  is  yet  to  be  determined,  but 
it  is  likely  that  a  subway  will  be  proposed  by  the  Cambridge  people 
as  an  alternative  proposition.  That  rapid  transit  between  Cam- 
bridge and  Boston  is  an  imperative  necessity  is  certain,  when  the 
present  crowded  car  lines  over  Harvard  Bridge,  with  their  running 
time  of  26  minutes  between  Harvard  Square  and  Park  Street  Sub- 


way, and  the  Bowdoin  Square-Harvard  Square  surface  line  time  of 
22  minutes  is  compared  with  a  probable  time  of  14  minutes  on  the 
Cambridge  Elevated  division.  The  congestion  on  Boylston  Street, 
Back  Bay,  is  one  of  the  most  serious  problems  in  the  Boston  trans- 
portation system,  and  the  new  elevated  line  to  Cambridge  will  un- 
doubtedly materially  relieve  this  crowding.  Over  250  cars  per 
hour  are  now  operated  on  Boylston  Street  in  the  rush.  The  de- 
tails of  the  elevated  connection  at  ScoUoy  Square  are  yet  to  be 
arranged ;  but  the  operation  of  the  East  Boston  tunnel  renders  this 
connection  important.  Scollay  Square  is  now  one  of  the  busiest 
traffic  points  on  the  system,  with  the  Boston  and  Northern  Loop 
terminal  centering  there,  besides  the  regular  north  and  south  ele- 
vated tracKs. 

The  operation  of  the  elevated  trains  is  constantly  growing 
smoother  and  more  reliable.  Steel  construction  is  being  rapidly 
pushed  at  the  new  Thompson  Square  station  in  Charleston,  and 
the  regular  train  interval  through  the  day  has  been  extended  to 
3  minutes.  The  delay  at  Scollay  Square  north  bound,  caused  by 
trains  standing  in  the  block  at  Adams  Square,  has  been  cut  down 
to  about  minutes  minimum  interval  by  the  construction  of  an 
electric  signal  line  between  the  two  stations,  while  train  spacing 
at  the  Charleston  drawbridge  is  vastly  improved  by  permitting 
subway  trains  to  draw  up  close  together  on  the  Causeway  Street 
tracks  whenever  the  draw  is  opened.  The  draw  is  seldom  open 
over  8  or  9  minutes  at  a  time,  which  enables  trains  to  proceed 
through  the  subway  much  as  usual,  on  a  3-minute  interval.  Be- 
fore this  arrangement  was  made  the  drawbridge  congestion  fre- 
quently extended  as  far  south  as  Scollay  Square.  Time  is  also 
saved  at  Haymarket  Square  north  bound  by  an  electric  signal 
which  notifies  the  platform  men  that  the  preceding  train  is  ready  to 
leave  North  Station.  Service  on  the  Atlantic  Avenue  loop  is  in 
the  main  regular  and  satisfactory.  Advance  signals  placed  at 
Scollay  Square  and  Park  Street,  indicating  the  state  of  the  fol- 
lowing block,  aid  the  motorman  in  making  a  quick  start  when 
leaving  the  station.  The  public  is  slowly  beginning  to  realize  that 
rapid  transit  is  not  entirely  a  function  of  train  equipment,  and  there 
is  a  gratifying  improvement  in  the  manner  and  speed  of  boarding 
and  leaving  trains.  The  surface  car  connections  at  Sullivan  Square 
terminal  are  still  somewhat  unsatisfactory,  the  stub-track  arrange- 
ment being  inferior  to  the  looped  tracks  at  Dudley  Street.  The  sig- 
nal system  is  working  very  satisfactorily,  and  the  public  opinion 
that  the  road  had  gone  to  unnecessary  lengths  in  its  safety  devices 
has  given  way  in  the  face  of  the  smoothing  down  of  the  service 
and  the  freedom  from  accidents  which  has  characterized  the  ele- 
vated from  the  start.  Subway  congestion  is  much  relieved  in  rush 
hours  by  running  express  trains  light  from  Sullivan  Square  to 
Pleasant  Street  via  Atlantic  Avenue,  and  the  delays  at  stations 
are  now  less,  passengers  being  allowed  to  enter  and  leave  trains 
by  both  end  and  middle  doors  of  cars  in  the  hours  of  heavy  traffic. 
Altogether,  the  service  shows  marked  improvement,  and  in  con- 
sidering the  tremendous  obstacles  which  had  to  be  overcome,  the 
result  is  highly  satisfactory  to  both  the  company  and  the  discrimi- 
nating public. 



New  En  ine  Works 


The  Quincy  Engine  Works,  of  Quincy,  111.,  have  been  incor- 
porated with  a  capital  of  $250,000.  The  company  will  build  the 
Williams  vertical  engine,  especially  designed  for  electric  light  and 
power  plants,  and  its  plant  is  now  under  construction  at  Quincy, 
111.  The  equipment  will  comprise  heavy  tools,  traveling  cranes 
and  whatever  is  necessary  for  first-class  work  of  all  descriptions 
in  the  engine  line.  Thomas  Hill,  formerly  of  the  Smith-Hill 
Elevator  Company,  of  Quincy,  is  president  of  the  company: 
George  Wells,  vice-president;  Edward  C.  Wells,  secretary  and 
treasurer;  E.  T.  Williams,  formerly  with  the  Lake  Erie  Engineer- 
ing Works  and  designer  of  the  engine  exhibited  by  that  company 
at  the  World's  Fair  in  the  Intramural  Power  House,  engineer. 



Trolley  Theater  Service  in  Brooklyn 


The  Brooklyn  Heights  Railroad  Company  has  commenced  the 
operation  of  two  parlor  cars  during  the  evening  for  the  benefit  of 
theatergoers.  The  cars  are  run  over  different  lines,  so  that  a  large 
section  of  Brooklyn  is  reached  by  the  service,  which  has  already 
proved  very  popular.  The  schedule  on  which  the  extra  cars  run  is 
so  timed  that  they  reach  the  theater  district  at  the  time  for  the 
theaters  to  commence,  returning  about  the  time  of  letting  out.  An 
extra  fare  is,  of  course,  charged,  but  no  one  is  allowed  to  stand, 
and  the  addition  is  cheerfully  paid  by  the  pleasure  seekers  for  the 
extra  comfort. 
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An  Electromechanical  Switch  and  Signal  for  Suburban 
Stopping  Places 

On  suburban  trolley  roads  operating  expediency  makes  de- 
sirable some  way  of  not  only  signalling  the  cars  at  night  to  stop, 
hut  having  a  light  at  stations  while  passengers  are  waiting.  Ol 
r<iurse  this  can  be  done  as  it  is  in  some  instances  by  having  thv 


This  magnet  is  i  in.  x  2  ins.,  and  wound  with  No.  26  wire.  When 
it  is  in  shunt  with  500-volt  railway  current  passing  through  five 
i6-cp  lamps,  in  series  as  shown,  there  is  only  a  difference  of 
potential  of  3  volts  across  its  terminals.  The  short-circuiting 
device  on  the  trolley  which  resets  the  switch  after  it  has  served 
its  purpose  is  shown  in  Fig.  3.  By  reference  to  the  wiring  dia- 
gram (Fig.  2)  it  will  be  seen  how  the  device  operates.  A  wire 
irom  the  trolley  leads  to  one  end  of  the  magnet  in  the  switch  box. 
The  other  end  is  made  fast  to  the  frame  and  magnet  core.  It  will 
iiiiw  be  seen  that  the  circuit  is  broken  until  the  armature  is  raised 


FIG.  I.— LITTLE  GIRL  OPERATING  THE  SIGNAL 


FIG.  3.— SHORT  CIRCUITING  DEVICE 


conductor  turn  the  light  on  at  stopping  places  at  dusk  by  a  switcli 
and  allow  it  to  burn  until  morning.  To  do  this  at  every  stopping 
place  on  suburban  railways  the  cost  would  be  so  much  in  the  way 
of  current  to  operate  them  that  the  companies  could  not  afford 
to  do  it  except  in  a  few  places  where  the  travel  is  great  enough 
to  pay  for  the  outlay.  To  overcome  this  objection  and  make  it 
possible  to  have  every  station  lighted,  both  large  and  small,  for  tlu- 
passengers'  comfort,  Gwynne  E.  Painter,  of  Baltimore.  Md.,  has 
lately  patented  what  he  terms  an  electromechanical  switch;  that 
is,  a  switch  operated  by  the  passenger  and  electrically  reset  by  a 

passing  car.  He  claims  for 
the  device  that  it  can  be  in- 
stalled by  the  railway  com- 
panies for  what  it  costs 
them  a  year  for  current  to 
light  a  cluster  all  night. 
After  once  his  device  is  in 
use,  it  practically  costs 
nothing  to  operate  it,  as  it 
uses  current  only  when  in 
actual  use,  constituting,  in 
addition,  an  easily-discern- 
ible signal  for  the  car  tn 
stop,  and  so  offering  a  dou- 
ble advantage  over  lights 
continuously  lighted.  He 
also  claims  the  device  is  so 
simple  that  a  small  child 
can  operate  it.  as  all  one 
has  to  do  is  to  follow  the 
directions  on  the  switch : 
"To  stop  cars  at  night,  push 
down  handle."  When  this 
handle  is  pushed  down,  the 
lights  above  are  lit.  This 
gives  light  for  the  passenger 
while  waiting,  and  also  a 
signal  to  the  motorman  to 
stop.  Once  the  light  is  lit 
it  cannot  be  put  out  again 
except  by  the  car  itself.  The  illustration  (Fig.  i)  shows  a  little 
girl  operating  one  of  these  signals  on  one  of  the  lines  of  the  United 
Railway  &  Electric  Company,  of  Baltimore. 

The  switch,  which  is  operated  by  the  passenger,  is  encased  in 
an  iron  box  and  thoroughly  insulated.  It  consists  of  only  one  mag- 
net and  an  armature.   The  circuit  of  the  device  is  shown  in  Fig.  2. 


FIG.  2.— DIAGRAM  OF  CIRCUIT 


up  and  touches  the  core,  and  when  it  is  the  current  will  then  pass 
thniugh  this  armature  to  the  cluster  of  lamps  and  thence  to  the 
gniund,  completing  the  circuit.  At  the  same  time  it  causes  the 
ina.nnet  lo  hold  the  armature  to  itself,  causing  the  lights  to  stay 
lit     Winn  the  car  arrives  and  the  passenger  is  on,  the  trolley 

wheel  runs  on  this  short- 
circuiting  device.  This 
will  short-circuit  the 
magnet  so  that  it  will 
not  hold  the  weight  of 
•irmature,  and  it  drops 
l)ack  to  its  original  po- 
sition, thereby  opening 
the  circuit  and  putting 
I  Hit  the  lights. 

The  drawing  shows 
the  contacts  on  the  ar- 
mature and  magnet  in 
the  form  of  screws,  so 
they  can  be  renewed 
when  they  become  in- 
jured from  arcing,  when 
circuit  is  broken.  In 
[)ractice  this  was  found 
unnecessary,  as  the  mag- 
net acts  as  a  "magnetic 
blow-out,"  and  there  is 
hardly  a  perceptible  arc. 
The  trolley  wire  is  not 
cut  in  replacing  this  re- 
setting device,  nor- has  it 
any  moving  parts  to  get 
out  of  order,  and  since, 
as  before  stated,  there  is 
never  more  than  a  dif- 
ference of  3  volts  between  the  two  parts  of  the  device,  there  is,  of 
course,  no  danger  from  ice,  rain,  etc.,  from  getting  on  it  and  caus- 
ing any  trouble.  All  the  moving  parts  of  the  switch  are  reset  by 
gravity,  so  that  it  is  not  likely  to  get  out  of  order.  The  cluster 
furnished  with  this  device  is  unique  in  simplicity  and  results.  Fig. 
4  shows  the  signal  magnet  box  open. 


FIG.  4- 


-THE  SIGNAL  MAGNET  BOX 
OPEN 


It  is  said  that  the  Boland  syndicate  will  next  year  build  an  elec- 
tric railway  from  Albion  to  Concord,  Mich.,  a  distance  of  about 
8  miles. 
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A  New  St.  Louis  Car 


The  St.  Louis  Car  Company  recently  built  the  car  shown  in  the 

accompanying  engraving  for  suburban  service.  It  is  32  ft.  long  in- 
side, not  including  the  vestibule  platforms,  and  has  a  seating  capa- 
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LONG  CAR  FOR  SUBURBAN  SERVICE 


city  of  forty-eight  passengers.  The  length  of  the  car  body  over  the 
corner  posts  is  32  ft.  8  ins.  Its  length  over  the  vestibule  fronts  is 
42  ft.,  and  over  the  bumpers  43  ft.  The  platforms  are  5  ft.  long. 
The  width  of  the  car  body  over  posts  at  the  sash-rails  is  8  ft.  354 
ins.  The  aisle  in  the  center  of  the  car  is  24  ins.  wide.  From  the 
under  side  of  the  sills  to  the  top  of  the  car  roof  is  9  ft.  i  in.,  the 
height  inside  from  floor  to  ceiling  being  8  ft.  1%  ins.  The  finish 
of  the  interior  is  natural  cherry.  As  seen,  the  car  is  equipped  with 
a  locomotive  pilot  or  cowcatcher  at  each  end.  The  trucks  are  in- 
tended for  a  so-hp  motor  on  each  truck,  which  truck  is  one  of  the 
St.  Louis  Car  Company's  No.  23.  The  seats  are  of  rattan  with  can- 
vas backing,  twelve  seats  being  placed  on  each  side  of  the  aisle. 
There  are  twelve  sash  on  each  side  of  the  car.  Guard  wires  are 
placed  over  the  side  windows  and  the  window  guards  are  of  heavy 
bronze  tubing.  The  trimmings  of  the  car  are  of  the  best  quality 
bronze,  and  the  curtains  are  pantasote.  The  ceiling  is  three-ply 
bird's-eye  maple  veneer. 


A  New  Transfer  Punch 


holdings  of  the  bonds  of  the  Michigan  Traction  Company  at  a 
satisfactory  profit,  and  the  loan  of  $300,000,  which  was  arranged 
for  with  the  Investment  Company,  of  Philadelphia,  has  been  paid 
off. 

"There  will  be  submitted  to  you  at  a  special  meeting  a  proposi- 
tion to  reduce  the  capi- 
tal stock  from  $1,500,- 
000  to  $1,200,000.  This 
reduction  is  the  result 
nf  a  revision  of  the  bal- 
ance sheet  of  the  com- 
pany, and  places  a 
valuation  upon  the  as- 
sets more  in  accord 
with  the  practical  re- 
sults shown  by  the  op- 
erations for  the  past 
year,  reducing  the  valu- 
ation of  the  bonds  of 
subsidiary  companies 
from  $655,000  to  $509.- 
000,  and  reducing  the 
valuation  of  the  capital 
stock  of  subsidiary 
companies  from  $449.- 
708  to  $250,301. 

"No  prior  securities 
will  be  issued  and  the 
reduction  falls  with 
equal  ratio  upon  every 
stockholder. 

"If  the  proposed  re- 
duction is  authorized, 
the  company  will  be  in  a  position  to  distribute  the  surplus  earn- 
ings in  the  shape  of  dividends;  if  not,  the  only  alternative  will  be 
to  offset  the  existing  impairment  in  the  capital  until  the  entire 
amount  is  charged  off." 

The  report  of  the  company  for  the  fiscal  year  ending  June  30, 
1901,  shows: 

The  net  income  of  the  company  for  the  fiscal  year, 
derived  from  interest  on  bonds  of  subsidiary  com- 
panies was    $50,626 

The  expenses  were  as  follows: 

Salaries,  rent,  etc.,  and  taxes  $10,230 

Interest  on  floating  debt   10,065 


Total 


20,295 


Making  net  income  for  the  year   $30,330 

The  company  had  in  its  treasury  at  the  close  of  the  fiscal 

year,  cash  amounting  to   321,919 

And  there  was  due  from  subsidiary  companies  on  account 

of  loans  and  accounts  payable   72,693 


On  many  roads  a  large  number  of  transfer  tickets  are  used 
and  a  considerable  amount  of  time  is  wasted  by  the  conductor  in 
punching  out  the  day  of  the  month  and  other  data,  which  are  the 
same  on  all  transfers  distributed  by  him.  In  order  to  relieve  him 
of  this  unnecessary  work  and  to  facilitate  the  rapidity  with  which 
he  can  issue  transfers,  the  firm  of  Southworth  Brothers,  of  Port- 
land, Maine,  has  put  on  the  market  an  ingenious  punch  which 
will  perforate  a  pad  of  transfer  tickets  in  the  desired  manner  at 
one  operation,  leaving  nothing  for  the  conductor  to  do  but  indi- 
cate with  his  punch  the  street  and  hour.  The  Southworth  Broth- 
ers' punch  is  a  compact  affair  and  very  durably  made,  it  being  so 
designed  that  but  little  effort  is  required  to  punch  a  large  pad  of 
transfers,  and  the  parts  being  of  extremely  strong  construction. 
An  automatic  foot  holds  the  bunch  of  tickets  in  position  while 
the  handle  is  being  brought  down  to  operate  the  punch.  Gages 
are  provided  so  that  when  the  pad  of  tickets  is  placed  in  position 
against  the  sides  of  the  gage  the  exact  location  desired  for  per- 
foration is  brought  under  the  punching  pin.  One  hundred  trans- 
fer tickets  are  easily  punched  in  a  moment.  The  device  has  been 
in  successful  operation  on  numerous  roads,  and  besides  the  time 
saved  by  the  conductors,  it  is  found  that  the  lessened  wear  on 
their  punches  has  been  quite  remarkable,  the  expense  for  repair- 
ing conductors'  broken  punches  having  fallen  off  to  a  consider- 
able degree. 



Annual  Report  of  tlie  Railways  Company  General 


The  annual  report  of  the  Railways  Company,  Philadelphia,  has 
recently  been  made  public.    The  report  says : 

"Since  the  last  annual  meeting  the  company  Tias  disposed  of  it? 


Making  quick  assets  on  June  30,  1901  $394,613 

The  general  balance  sheets  shows: 
Assets 

Cash    $321,919 

Loans  to  subsidiary  companies   45. 800 

Accounts  due  from  subsidiary  compar,ies   12,949 

Interest  due  from  subsidiary  companies  paid  after  June  30  13.944 

Furniture  and  fixtures   284 

Bonds  of  subsidiary  companies   655,000 

Capital  stock  of  subsidiary  companies   449,709 

Capital  stock  Railways  Company  General  in  the  treasury  42.500 

Unpaid  stock  subscriptions   32,500 

Bills  receivable  in  payment  of  stock  subscription   2,500 


$1,577,107 

Liabilities 

Capital  stock   $1,500,000 

Balance  in  reserve  to  complete  contracts   42,235 

Unpaid  vouchers    132 

Profit  and  loss    34,739 


$1,577,107 

The  net  earnings  shown  in  the  report,  $30,330,  are  per  cent 
on  the  reduced  capitalization. 


The  directors  were  re-elected  by  a  vote  of  187,719  shares,  and 
the  plan  to  reduce  the  capital  of  the  company  has  since  been 
unanimouslv  adopted. 



Work  has  been  begun  on  the  electric  railway  between  Halle  and 
Merseburg,  permission  for  the  construction  of  which  was  granted 
by  the  Prussian  Government  several  months  ago.  The  line  will  be 
in  miles  long. 
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Circular  Loom  in  Railway  Work 


In  electric  railroading  there  are  many  places  where  it  is  neces- 
sary to  use  a  flexible  conduit.  This  condition  arises  both  m  the 
power  house  and  in  the  car  wiring,  and  the  serviceability  of  cir- 
cular loom  as  made  by  the  American  Circular  Loom  Company,  of 
Chelsea,  Mass.,  is  being  more  and  more  appreciated  by  street  rail- 
way engineers.  It  is  a  flexible  conduit  that  may  be  used  with  the 
greatest  advantage  and  economy  in  protecting  wires  and  cables  sub- 
jected to  wear  or  weather,  so  that  it  answers  the  somewhat  rigid 
requirements  which  are  present  in  all  electric  railroading  in  a 
most  excellent  fashion.  Among  the  numerous  locations  where 
circular  loom  has  been  used  to  advantage  on  surface  cars  may  be 
mentioned  the  covering  of  controller  cables  running  from  one 
controller  to  another,  on  cables  from  controllers  to  motors,  on  lead 
wires  from  the  trolley  down  to  the  lighting  circuit  cut-outs,  from 
the  trolley  to  the  main  cut-out  and  fuse  boxes,  etc.,  and  on  ele- 
vated roads  or  others  using  third-rail  operation,  it*  forms  a  par- 
ticularly efficient  protection  to  the  wires  extending  from  contact- 
shoes  to  car  body  and  from  car  body  to  bottom  of  resistance  box, 
as  well  as  to  wires  running  under,  through  or  over  the  sills  on  the 
bottom  of  the  car,  or  passing  through  the  transoms  on  double 
trucks,  or  in  any  other  close  proximity  to  ironwork.  In  the  power 
station  it  is  very  useful  for  covering  dynamo  cables  in  ducts  under 
the  power  house,  and  short  lengths  of  cable  exposed  to  abrasion, 
and  for  car  house,  repair  shop  and  power  house  wiring  for  lighving 
and  power  circuits  it  is  of  the  greatest  value  and  very  extensively 
employed.  Wherever  insulation  is  in  danger  of  abrasion,  exposed 
to  the  weather  or  subjected  to  the  many  conditions  which  militate 
against  insulating  qualities  such  as  are  found  throughout  the  whole 
range  of  electric  railway  work,  circular  loom  has  been  used  to 
great  advantage,  and  its  introduction  on  large  roads  is  rapidly 
increasing.  In  neatness  of  appearance,  long  life,  and  efficient  pro- 
tection it  is  unsurpassed,  and  it  meets  exactly  the  requirements 
which  obtain  in  street  railway  practice. 


Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  .STATES  PATENTS  ISSUED  OCT.  15,  1901 

684,408.  Trolley  Attachment;  T.  J.  Burke,  New  Orleans,  La. 
App.  filed  July  I,  1901.  Tc  enable  one  trolley  to  pass  another  on 
the  same  wire,  one  of  them  carries  a  bridge  underneath  it,  over 
which  the  other  passes 


PATENT  NO  684,693 

684,478.  Braking  Apparatus;  J.  A.  Trimble,  New  York,  N.  Y. 
App.  filed  June  11,  1901.  Improvements  in  the  ratchet  connec- 
tion between  the  handle  and  the  spindle. 

684.558.  Switch  Operatmg  Device;  C.  W.  Tanner,  Columbus. 
Texas.  App.  filed  June  8,  1901.  A  lever  adapted  to  the  thrust 
downward  from  the  car  to  engage  a  switch-throwing  projection 
is  provided  with  a  loop  encircling  the  coupling-head  of  the  car, 
so  that  it  will  not  interfere  with  the  coupling  of  cars. 

684.559.  Brake-Shoe;  G.  O.  Vair,  Corning,  New  York.  App. 
filed  Feb.  4,  1901.  The  shoe  comprises  a  soft,  cast-iron  body 
portion,  with  hard  metal  tips  at  each  end. 

684,581.  Momentum  Car  Brake;  T.  E.  McCollum,  Toronto, 
Canada.    App.  filed  Dec.  8,  1900.    Details  of  construction. 

684,600.  Electric  Rail-Bond;  I.  B.  Chantler,  Sewickley,  Pa. 
App.  filed  Jan.  16,  1901.   A  spiral  spring  surrounds  the  bolts  hold- 


ing the  fish-plate,  and  bears  against  the  rail  and  the  plate  to  main- 
tain the  electrical  connection. 

684,693.  Railway  System;  J.  W.  Jenkins,  New  York,  N.  Y. 
App.  filed  Jan.  31,  1901.  The  purpose  of  this  invention  is  to  en- 
:ible  passengers  to  be  loaded  on  and  unloaded  from  a  train  without 
stopping  it,  and  it  is  proposed  to  employ  a  number  of  saddle  cars, 

dropped  from  the  moving  train, 
which  are  successively  taken  up  and 
through  the  medium  of  which  pas- 
sengers may  enter  or  leave  the  train 
without  interfering  with  the  progres- 
sive movement  thereof. 

684,731.  Emergency  Car  Brake; 
W.  S.  Smith,  East  Liverpool,  Ohio. 
App.  filed  Jan.  19,  1901.'  A  lever 
pivoted  on  the  car  and  having  down- 
wardly bent  ends  to  act  as  a  drag. 
The  motorman  can  force  the  drag 
against  the  roadbed  or  rail  by  means 
of  a  hand-wheel  and  screw. 

684,747.  Car  Seat;  C.  E.  Cole, 
Saco,  Maine.  App.  filed  Nov.  15, 
1899.  The  back  of  the  seat  can  be 
shifted  to  either  edge  of  the  seat 
cushion,  or  locked  in  the  middle  po- 


PATENT  NO.  684,747 


sition  to  double  the  capacity  of  the  seat. 




PERSONAL  MENTION 


MR.  C.  A.  COFFIN,  president  of  the  General  Electric  Company, 
lia^  just  returned  from  Europe. 

MR.  WILLIAM  C.  PHELPS,  who  has  been  connected  with  the 
Cleveland  City  Railway  Company,  of  Cleveland,  Ohio,  for  a  num- 
ber of  years,  has  been  appointed  purchasing  agent  for  the  company. 
This  is  a  newly-created  office. 

MR.  DAVID  BRUCE,  formerly  of  Seattle,  Wash.,  has  been 
appointed  superintendent  of  the  Haverhill  division  of  the  Boston 
&  Northern  Railroad,  the  northern  portion  of  the  system  of  the 
Massachusetts  Electric  Company. 

MR.  LYMAN  L.  GRIFFITH,  formerly  manager  of  the  Hamil- 
ton City  Railway  Company,  of  Hamilton,  Ont.,  Can.,  died  on  Oct. 
13.  Mr.  Griffith  was  in  the  employ  of  the  Hamilton  City  Raihvay 
Company  for  a  long  itme.  Mr.  Griffith  was  the  father  of  J.  B.  Grif- 
fith, the  present  purchasing  agent  of  the  Cataract  Power  Company, 
of  Hamilton. 

MR.  KELSEY  SCHOEPF,  of  Pittsburgh,  who  has  been  chair- 
man of  the  executive  committee  of  the  Cincinnati  Traction  Com- 
pany, of  Cincinnati,  Ohio,  since  the  street  railways  of  that  city 
passed  into  the  hands  of  that  company,  has  been  made  president  of 
the  company.  H.  J.  McGowan,  of  Indianapolis,  who  has  been 
president  of  the  company,  succeeds  Mr.  Schoepf  as  chairman. 

MR.  H.  V/.  UMNEY,  formerly  an  assistant  to  Prof.  Bovey  at 
McGill  University,  Montreal,  but  who  has  since  applied  his  pro- 
fessional knowledge  to  industrial  and  commercial  expansion,  par- 
ticularly in  the  development  of  electric  railway  service  in  England, 
is  now  in  Canada  on  his  wedding  tour.  Mr.  Umney  is  associated 
with  large  firms  both  in  England  and  in  the  United  States,  and  has 
been  most  successful  in  securing  contracts  for  the  electrical  equip- 
ment of  many  horse  tramway  systems.  At  present  Mr.  Umney  is 
engaged  in  the  organization  of  a  syndicate  which  will  construct 
another  "tuppeny  tube"  in  London.  Mr.  Umney  represents  Dutilh- 
Smith,  McMillan  &  Co. 

MR.  JOHN  W.  McNAMAR.\  has  succeeded  Mr.  Robert  C. 
Pruyn  as  president  of  the  United  Traction  Company,  of  Albany,  N. 
Y.  Mr.  Pruyn  retires  from  the  presidency  to  become  chairman  of 
the  board  of  directors  and  of  the  executive  committee  of  the  com- 
pany, and  to  occupy  an  advisory  position  in  the  management  of  the 
affairs  of  the  company.  Mr.  McNamara,  who  has  been  second 
vice-president  of  the  company  since  its  organization,  and  prior  to 
that  time  held  a  similar  office  under  the  Albany  Railway  Company, 
is  also  general  manager  of  the  company.  Mr.  Pruyn,  in  his  ca- 
pacity as  chairman  of  the  board  of  directors,  will  perform  prac- 
tically the  same  duties  with  respect  to  the  meetings  of  that  board 
that  he  has  heretofore  exercised.  He  will  preside  at  its  meetings, 
and  at  the  meetings  of  the  executive  committee,  and  will  advise 
in  the  administration  of  the  company  as  heretofore. 


October  26,  1901.] 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Oct.  23,  1901. 

The  continued  rise  in  sterling  exchange  is  the  principal  develop- 
ment of  the  week  in  the  money  market.  Demand  sterling  is  quoted 
now  nearly  2  cents  higher  than  a  month  ago,  and  is  actually  half- 
v/ay  between  the  gold  import  and  gold  export  points.  Buying 
back  bankers'  bills  sold  "short"  sixty  and  ninety  days  ago  is  the 
principal  cause  of  the  rise,  but  these  purchases  have  been  effective 
mainly  because  of  the  delay  in  the  cotton  movement,  and  the  con- 
sequent scarcity  of  exchange  drawn  against  exports  of  the  staple. 
Not  only  has  all  idea  of  gold  imports  been  abandoned,  but  dis- 
cussion has  already  been  started  as  to  the  possibility  of  gold  being 
exported  to  Europe  later  on  in  the  season.  It  would  seem,  how- 
ever, that  this  talk  is  premature,  if,  indeed,  it  is  worthy  of  serious 
notice.  Such  a  movement  could  not  occur  in  the  present  straight- 
ened condition  of  the  home  money  market,  unless  an  acute  need 
were  to  arise  abroad.  It  will  be  remembered  that  just  such  a  con- 
tingency developed  in  the  early  winter  of  1899,  when  in  the  face 
of  a  severe  stringency  in  this  city,  the  local  banks  were  compelled 
to  ship  a  large  quantity  of  gold  abroad.  Two  years  ago,  however, 
it  was  the  sudden  exigency  of  the  Boer  war  which  caused  Europe 
to  make  its  frantic  appeal  for  capital ;  there  is  no  parallel  for  this 
situation  now.  The  copper  difficulties  at  Paris  are  purely  tran- 
sient, and  the  resources  of  the  banks  of  England  and  France  are 
ample  to  relieve  the  distress  in  the  German  and  Austrian  money 
markets  if  occasion  demands.  Our  market,  accordingly,  is  pretty 
certain  to  be  left  during  the  remainder  of  the  autumn  to  work  out 
its  own  destiny.  The  heavy  falling  off  in  the  government  revenue 
surplus  during  the  present  month  is  perhaps  the  most  encouraging 
feature  of  the  immediate  outlook.  It  has  served  to  reduce  the 
routine  credit  of  the  New  York  Sub-Treasury  at  the  bankers  to 
a  sum  small  enough  to  be  offset  by  the  arrivals  of  gold  at  the 
Pacific  ports.  This  leaves  the  Southern  cotton-moving  demands 
as  the  only  real  source  of  drain  upon  local  resources.  The  surplus 
reserve  was  $15,400,000  on  Oct.  19,  compared  with  a  corresponding 
total  of  only  $2,900,000  a  year  ago  and  of  only  $1,400,000  two  years 
ago.  It  thus  appears  that  the  banks  are  better  situated  to  meet  the 
strain  of  the  next  six  weeks,  even  though  it  may  be  greater,  than 
they  were  in  the  preceding  years. 

Money  on  call  is  quoted  on  the  Stock  Exchange  at  3@35^  per 
cent.  Time  loans  are  unchanged  for  the  week  at  4^  per  cent  for 
all  periods. 

The  Stock  flarket 

The  conditions  noted  in  the  money  market  are  the  first  consider- 
ation in  the  present  security  dealings.  Two  weeks  ago  there  was 
some  fear  of  a  possible  money  stringency,  which  served  to  depress 
the  market.  But  this  fear  has  ceased  now.  The  influence  from 
this  quarter  has  become  merely  negative,  checking  speculation  by 
raising  the  doubt  whether  bank  resources  will  be  adequate  during 
the  new  two  months  to  allow  any  considerable  expansion  of  specu- 
lative credits.  It  is  a  common  view  that  the  leading  financial  in- 
terests are  opposed  to  another  forward  movement  at  this  time,  and 
even  that  they  are  prepared  to  check  such  a  movement  on  the 
ground  that  it  would  upset  the  money  market.  Nevertheless,  the 
outcome  of  the  past  week's  trading  inspired  more  confidence  in 
speculative  circles  and  the  tendency  of  prices  has  been  perceptibly 
upward.  The  copper  scare  has  fairly  subsided,  the  pessimism 
aroused  by  the  bad  showing  of  numerous  industrial  companies  finds 
a  counterpoise  in  the  universal  maintenance  of  the  increase  in  rail- 
road earnings,  and  the  reports  from  all  branches  of  American  in- 
dustry, particularly  from  the  premier  iron  trade,  are  most  encour- 
aging. If  the  money  position  did  not  interpose  obstacles,  the  rise 
in  the  stock  market  would  no  doubt  be  more  decided,  but,  it  is, 
even  this  restriction  may  lose  its  force.  So  far  as  the  actual  deal- 
ings of  the  last  seven  days  are  concerned,  they  have  not  accom- 
plished many  changes  in  the  price  list.  Some  of  the  high-priced 
railroad  stocks  have  advanced  sharply  and  bonds  have  been  com- 
paratively active — both  of  which  reflect  a  partial  revival  of  the  in- 
vestment demand.  Heavy  buying  has  occurred  at  times  also  in 
the  Vanderbilt  and  affiliated  stocks,  and  in  the  issues  which  are 
involved  more  or  less  directly  in  the  settlement  of  the  Northwestern 
railway  muddle.  In  the  first  instance,  the  talk  of  a  closer  asso- 
ciation, financial  and  administrative,  has  accompanied  the  rise;  in 
the  second  instance  the  inspiration  has  come  from  the  seemingly 
good  prospect  of  an  early  and  final  solution  of  the  problem  which 
last  spring's  immense  purchases  of  Northern  Pacific  sTiares  oc- 


casioned. The  market  outside  these  particular  quarters  has  re- 
mained dull  and  motionless. 

The  local  traction  stocks  have  shared  in  the  general  idleness, 
but  relatively  have  ruled  stronger  than  they  did  a  week  ago.  Ap- 
parently a  short  interest  of  some  magnitude  accumulated  in  this 
group  during  the  recent  decline,  and  has  by  no  means  covered  yet. 
Hence  they  have  yielded  rather  more  easily  to  the  tendency  to  ad- 
vance than  the  majority  of  the  list.  Recognition  of  what  was 
pointed  out  here  last  Wednesday,  that  the  franchise  tax  decision 
is  still  a  long  ways  off,  is  superficially  accountable  for  the  im- 
provement in  prices.  In  the  case  of  Metropolitan  it  is  also  con- 
tended that  the  present  quotation  is  not  excessive,  even  for  a  6 
per  cent  stock,  so  that  the  possibility  of  a  reduction  in  the  divi- 
dend rate  has  been  pretty  fully  measured  in  the  market.  The 
powerful  support  accorded  to  Brooklyn  Rapid  Transit  seems  for 
the  time  being  to  have  been  effectual.  Manhattan  needs  no  such 
support ;  it  has  enough  friends  outside  the  speculative  clique  upon 
whom  it  can  always  rely. 

Philadelphia 

In  common  with  the  dullness  manifested  elsewhere,  business  in 
the  Philadelphia  market  has  amounted  to  scarcely  anything  during 
the  week.  Practically  nothing  has  been  done  outside  Union  Trac- 
tion and  Consolidated  of  Pittsburgh,  and  even  in  these  active  spe- 
cialties the  volume  of  trading  has  been  insignificant.  Union  Trac- 
tion, with  sales  averaging  barely  more  than  100  shares  a  day,  has 
kept  stationary  at  27^4  and  27^^.  Pittsburgh  Traction  common 
kept  up  around  24  until  Friday,  when  it  dropped  off  to  23^^,  and 
since  then  has  receded  a  trifle  further.  Nothing  new  in  the  con- 
solidation deal  has  developed  during  the  week.  In  Philadelphia 
Traction  the  dealings  amounted  altogether  to  less  than  100  shares, 
all  of  which  went  at  96.  Fifty  shares  of  Railways  Company  Gen- 
eral sold  on  Friday  at  2.yx,  a  half-point  down  from  the  previous 
transaction.  Electric-Peoples  Traction  4s  have  again  held  first 
place  among  the  street  railway  bonds ;  they  were  well  taken  at 
97H,  and  at  one  time  reached  97^.  Other  small  sales  were  re- 
ported in  Indianapolis  Railway  4s  at  83^  up  to  84'/^,  Citizen  Pas- 
senger of  Indianapolis  5s  at  iio^  and  iio^,  Newark  Passenger 
5s  at  118H.  Consolidated  of  New  Jersey  5s  at  109^,  and  Wilming- 
ton &  Chester  Traction  5s  at  losj^^. 

Chicago 

Trading  in  Chicago  street  railway  issues  has  been  light  during 
the  past  week,  but  prices  have  been  firm.  The  strength  of  Union 
Traction  shares  reflects  the  steady  increase  in  the  company's  earn- 
ings. Officials  say  that  gross  receipts  for  the  first  fortnight  of 
October  went  ahead  of  all  previous  increases  recorded  since  com- 
petition with  the  Northwestern  Elevated  began.  Fractional  lots  of 
Chicago  City  are  selling  at  201,  which  is  9  points  lower  than  the 
stock  sold  immediately  after  the  stock  issue  was  increased  and  the 
dividend  reduced  to  correspond.  All  the  elevated  shares  have 
been  notably  firm  during  the  week,  but  with  no  decided  change  in 
prices.  Northwestern  common  was  bought  moderately  at  40^, 
and  Metropolitan  common  at  40.  It  is  announced  that  the  agree- 
ment for  the  lease  of  the  St.  Paul's  Evanston  branch  to  the  North- 
western Elevated  has  at  length  been  reached.  A  new  issue  of 
bonds  will  be  made  to  take  up  the  lease  and  to  elevate  the  tracks 
on  Wilson  Avenue  running  to  Evanston.  Traffic  on  all  the  ele- 
vated roads  continues  to  make  an  excellent  showing.  The  South 
Side  expects  the  most  profitable  October  in  its  history,  and  Lake 
Street  officials  are  estimating  an  increase  of  6  per  cent  in  their 
total  business  for  the  year. 

Other  Traction  Securities 

The  active  demand  for  St.  Louis  Transit,  both  in  St.  Louis  and 
on  the  New  York  curb,  which  was  a  feature  a  week  ago,  has  sub- 
sided. The  stock  has  reacted  fractionally  to  26,  but  United  Rail- 
ways bonds  and  the  preferred  stock  are  firm  at  8914  and  81  re- 
spectively. New  Orleans  common  and  preferred  have  advanced  in 
their  local  market,  the  former  to  31  and  the  latter  to  \osV2-  No 
news  has  developed,  however,  regarding  the  new  interests  which 
recently  appeared  in  the  property.  Columbus  common  is  dull 
around  45,  and  the  same  quotations,  with  no  business,  are  reported 
for  Louisville  common  at  no  and  Indianapolis  at  45.  Consolidated 
Traction  of  New  Jersey  is  weak,  and  65^  is  the  best  bid  for  the 
stock  on  the  New  York  curb,  although  no  sales  have  occurred  at 
the  low  figure.  Of  the  two  Boston  specialties,  Massachusetts  Elec- 
tric preferred  has  been  fairly  active,  selling  up  to  93,  but  the  com- 
mon is  unchanged.  Boston  Elevated  has  declined  a  point  on  de- 
siiltory  sales  to  166. 
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Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 

traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago;  also  the  high  and  low  since  Jan.  i,  1900: 

Jan.  1,  1900  1901 

To  Date  Closing  Bid 

High  Low  (Jet.  15  Oct.  22 

.American  Railway!-  Co                                      i&A  27  iOVz  40 

Boston  Elevated                                                192  b95  1671/2  16G 

Brooklyn  R.  T                                                  SS'/s  471/8  59%  61 V4 

Chicago  City   t285  200  201  201 

Chicago  Union  Tr.  (common)   ..  17%  I7I/2 

Chicago  Union  Tr.  (preferred)   ..  58  681/2 

Columbus  (common)                                           48  20  45%  45 

Columbus  (preferred)                                         104  80  101%  101 

Consolidated  Traction  of  N.  J                            691/2  57  67  65I/2 

Consolidated  Traction  of  N.  J.  5s  110  ..  IO91/2  109% 

Consolidated  Trac.  of  Pittsburgh  (common).    30%  20%  23%  23 

Indianapolis  Street  Railway                               48%  15  45  45 

Lake  Street  Elevated                                          16%           61/2  II1/2  11% 

.Manhattan  Ry                                                  131%  84  120%  121 

Massachusetts  Elec.  Cos.  (common)                   43%  15  36  3K 

Massachusetts  Elec.  Cos.  (preferred)                 96  70  91  91 

Metropolitan  Elevated,  Chicago  (common)...    40  241/2  391/2  40 

Metropolitan  Elevated,  Chicago                         981/2  70  90  90 

Metropolitan  Street                                           182  143%  157%  1.57i,2 

Nassau  Electric  4s                                             971/2  ..  97%  97iv 

New  Orleans  (common)                                     SSVi  18%  29  31 

New  Orleans  (preferred)                                  108  90  104%  IO5I/2 

North  American   *106  *74  98  95 

North  Jersey                                                       36  21  22%  221-2 

Northwestern  Elevated,  Chicago  (common)..    52  ..  40%  39 

Northwestern  Elevated.  Chicago  (preferred).    97%  ..  86  8,'i 

Rochester                                                            31%  12  30  30 

St.  Louis  Transit  Co.  (common)                        35  16%  26  25% 

South  Side  Elevated  (Chicago)                        119  93  108  108 

Syracuse  (common)                                             25  10%  25  25 

Syracuse  (preferred)                                          b65  25  60  63 

Third  Ave                                                     135%  45%  117  118 

Twin  City,  Minneai)oIis  (common)                   105%  58%  100  99% 

United  Railways,  St.  Louis  (preferred)             82%  ..  81  81 

United  Railways,  St.  Louis,  4s                           91%  ..  89%  89 

Union  Traction  (Philadelphia)                           40%  24%  28  27% 

United  Traction  (Providence)                           110  107  109  108% 


a  Asked,  b  Bid.  *  Quotation  of  new  stock, 
the  issue  of  new  stock. 


t  High  quotation  previous  ti: 


Iron  and  Steel 

Some  idea  of  the  enormous  demand  in  the  current  iron  market 
may  be  obtained  from  the  information  published  this  week  that 
practically  the  entire  November  output  of  the  "Valley"  pig  iron 
furnaces  has  already  been  contracted  for.  Deliveries  are  far  be- 
hindhand in  all  the  lines  affected  by  the  recent  strike,  and  it  will  be 
months  before  normal  conditions  are  restored  in  the  tube,  sheet 
and  tin-plate  branches  of  the  industry.  For  this  reason  it  will  be 
impossible  to  gage  accurately  yet  awhile  what  the  normal  con- 
sumption really  is  and  how  it  is  related  to  production.  In  struc- 
tural material  and  steel  rails  the  outlook  for  the  first  quarter  of 
next  year  is  already  assured.  Business  in  these  qitarters  is  nothing 
short  of  phenomenal. 

Quotations  are  $16  for  Bessemer  pig,  $26  for  steel  billets,  and 
$28  for  steel  rails. 

Metals 

Quotations  are  as  follows :  Copper,  16%  cents ;  tin,  cents : 

lead,  4->x  cents,  and  spelter,  4%  cents. 



DENVER,  Cf-IL. — The  Denver  City  Tramway  Company  reports  earnings 
as  follows: 

September                                                                         1901  1900 

Gross  receipts                                                                      $133,633  $116,568 

Expenses  and  ta.xes                                                                70,201  60,808 

Earnings  from  operation    $63,432  $55,760 

Fixed  charges   32,579  32,016 

Net  earnings                                                                     $30,883  $23,744 

Nine  months 

Gross  receipts   $1,114,554  $963,587 

Expenses  and  taxes                                                               608,609  541,029 

Earnings  from  operation    $505,945  $422,558 

Fixed  charges    285,742  279,50] 

Net  earnings    $220,203  $143,057 

Dividend   *  ,  100,000   

Surplus    $120,203   


WILMINGTON,  DEL. — The  People's  Railway  Company  was  incorporated 
Oct.  23,  with  a  capital  stock  of  $1,500,000.  The  new  company  is  a  merger  of 
several  of  the  most  prominent  electric  railway  companies  of  Wilmington, 
among  which  ore  the  Brandywine  Springs  Railway,  Elsmere  &  Wilmington 
Electric  Railway  Company,  Park  Railway  Company  and  Citizens'  Railway 
Company.  All  but  one  company  operating  in  the  city  have  been  merged 
into  the  new  company,  and  negotiations  are  said  to  be  under  way  for  acquiring 
this  line. 

WASHINGTON,  D.  The  certificates  of  deposit  of  the  bonds  of  the 
Washington  Traction  &  Electric  Company,  placed  in  the  possession  of  the 
United  States  Mortgage  &  Trust  Company,  of  New  York,  in  accordance 
with  the  terms  of  the  agreement  for  reorganization,  have  been  listed  by  tlu 
Washington  Stock  Exchange.  This  is  done  so  that  the  certificates  can  bt 
dealt  in,  just  as  the  bonds  are,  and  until  all  the  latter  are  deposited,  both 
the  bonds  and  the  certificates  will  be  on  the  market.  As  previously  an- 
nounced, it  is  stated  by  the  committee  on  reorganization  that  93  per  cent  of 
the  $13,400,000  of  the  bonds  of  the  Washington  Traction  Company  have 
already  been  deposited,  and  as  the  time  for  receiving  them  has  been  ex- 
tended to  the  31st  inst.,  it  is  thought  there  is  a  good  prospect  that  liolders 
of  the  entire  issue  of  bonds  and  stocks  will  agree  to  the  plans  as  outlined  in 
the  agreement.  Upon  the  expiration  of  this  time  it  is  expected  the  court 
will  be  asked  to  give  authority  for  the  sale  of  the  property  of  the  Washington 
I'raction  Company,  which  consists  of  the  stocks  of  the  various  railroads 
owned  by  that  company.  Owing  to  the  value  of  the  property  it  is  probable 
tl\e  coiu't  will  direct  that  a  notice  of  perhaps  sixty  days  be  given  before  tlu 
property  is  put  up  at  auction.  In  such  event  the  formation  of  a  new  com- 
pany, as  outlined  in  the  plan  of  reorganization,  cannot  be  effected  until  after 
Ihe  close  of  the  present  ye;ir. 

CHIC.\t;(*,  ILL.  'J'he  Northwestern  Elevated  Railroad  reports  earning- 
as  follows: 

Year  ending  June  30,  1901 

Gross  receipts    $978,766 

( tperating  expenses    322,645 

Earnings   from   operation   $656,121 

Charges  and  taxes   400,693 

.Net  earnings    $255,428 

MINNEAPOLIS,  MINN.— The  Twin  City  Rapid  Transit  Company  re- 
ports earnings  as  follows: 

September  1901  1900 

Gross  receipts    $308,393  $271,651 

( )perating  expenses    123,131  106,559 

Earnings  from  operation   $185,262  $165,092 

Fixed  charges    *75,375  *68,401 

Net  earnings                                                                    $109,887  $96,691 

Nine  months 

Gross  receipts   $2,340,164  $2,102,029 

(  Iperating  expenses                                                             1,068,846  981,006 

learnings  from  operation  $1,271,318  $1,121,023 

Fixed  charges  and  taxes   503,273  474,901 

Net  earnings    $768,045  $646,122 

Preferred  dividend    157,500  152,250 

Surplus    $610,545  $493,872 


*  Includes  projiortion  of  taxes  and  preferred  dividend. 

ST.  LOUTS,  MO. — The  quarterly  report  of  the  St.  Louis  Transit  Com- 
pany and  the  St.  Louis  &  Suburban  Railway  Company  showing  the  number 
of  trips  made  during  the  past  three  months  and  the  number  of  passengers 
carried  has  just  been  made  to  the  City  Register.  This  report,  when  com- 
pared with  that  of  the  preceding  quarter,  shows  that  the  company's  cars  made 
88,120  less  trips  last  quarter  than  they  did  during  the  three  preceding  months, 
but  carried  692,046  more  people.  The  statements  for  the  last  two  quarters 
follow:  St.  Louis  Transit  Company,  second  quarter,  1,262,436  trips,  30,210,677 
passengers;  third  quarter,  1,174,316  trips,  30,902,713  passengers.  St.  J!>ouis  & 
.Suburban,  second  quarter,  72,698  trips,  4,005,693  passengers;  third  quarter. 
72,890.5  trips,  4,021,925  passengers. 

HELENA,  MONT.— H.  L.  Walker,  secretary  of  the  Helena  Power  &  Light 
C.jmpany,  has  been  appointed  receiver  of  the  company.  The  appointment 
was  made  on  the  application  of  the  Central  Trust  Company,  trustee,  under  a 
mortgage  of  1895,  interest  on  which  was  in  default. 

DOVER,  N.  H. — Thompson,  Tenney  &  Crawford,  of  Boston  and  New 
York,  offer  at  106%  and  interest  the  entire  issue  of  $300,000  first  mortgage 

5  per  cent  sinking  fund  gold  bonds  of  the  Dover,  Somersworth  &  Rochester 
Street  Railway.  The  bonds  are  dated  July  1,  1901,  and  are  due  July  1,  1921. 
and  the  American  Loan  &  Trust  Company,  of  Boston,  is  trustee.  The  prin- 
cipal and  interest  are  unconditionally  guaranteed  by  the  Exeter,  Hampton 

6  Amesbury  Street  Railway  Company,  which  operates  the  road  under  lease. 
The  company  is  a  consolidation  of  the  Union  Electric  Railway,  of  Dover,  and 
the  Rochester  Street  Railroad,  and  connects  by  an  electric  railway  Dover, 
Rochester  and  Somersworth. 

ALBANY,  N.  Y. — The  directors  of  the  United  Traction  Company  have  de- 
clared the  regular  quarterly  dividend  of  1%  per  cent,  payable  Nov.  1. 

WILMINGTON,  N.C.— In  pursuance  of  a  decree  of  foreclosure  sale  made  by 
Judge  Thomas  R.  Purnell  in  the  United  States  Circuit  Court  at  the  June,  1901. 
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term,  in  the  case  of  Morton  Trust  Company  of  New  York  vs.  the  Wilmington 
Street  Railway  Company,  the  franchises,  privileges,  power  house,  cars  and  all 
other  property  of  that  company  have  been  sold  to  Ur.  Charles  P.  BoUes,  Jr., 
in  behalf  of  the  banking  house  of  Hugh  MacRae  &  Company.  The  property 
uas  sold  for  $101,500. 

CLEVELAND,  OHIO.— The  past  year  has  been  the  most  prosperous  in  the 
history  of  the  Cleveland  City  Railway  Company,  and  it  is  believed  that  the 
net  earnings  will  aggregate  8  per  cent  or  9  per  cent.  It  is  reported  that  the 
directors  will  retire  the  company's  bonds,  and  thus  clear  off  all  its  indebted- 
ness, and  that  to  this  end  about  3  per  cent  of  the  net  earnings  will  be  used 
as  a  sinking  fund  and  the  remaining  dividend  will  be  6  per  cent  for  stock. 
Ihe  directors  have  taken  no  action  as  outlined,  and  the  matter  will  not  be 
decided  until  the  first  of  the  year. 

CANTON,  OHIO.— Despite  the  statements  of  Henry  A.  Everett  and  Will 
Christy,  of  the  Everett-Moore  syndicate,  to  the  effect  that  the  Canton-Akron 
Railway  has  passed  into  their  hands,  Messrs.  Welty,  Kolp  and  Hoover,  of 
Canton,  directors  in  the  company,  claim  they  know  nothing  about  the  sale. 
They  claim  that  if  any  such  step  has  been  taken  it  has  been  done  without 
their  consent  by  Tucker,  Anthony  &  Company,  of  Boston,  who  own  the  con- 
trolling interest  in  the  road.  Mr.  Hoover  is  president  and  Mr.  Kolp,  secretary 
of  the  company.  Both  claim  they  have  not  seen  any  documents  relating  to  the 
sale  of  the  road. 

COLUMBUS,  OHIO.— The  Columbus,  Grove  City  &  Southwestern  Railway 
Company  has  filed  a  mortgage  for  $250,000  to  the  Continental  Trust  Company, 
of  New  York,  covering  a  bond  issue'  to  that  amount.  The  issued  securities 
consist  of  250  gold  bonds  to  run  twenty  years,  bearing  interest  at  5  per  cent, 
interest  payable  semi-annually.  The  road  is  controlled  by  the  Appleyard 
syndicate,  of  Boston. 

DAYTON,  OHIO. — The  Dayton,  Covington  &  Piqua  Traction  Company, 
formerly  known  as  the  Dayton  &  Stillwater  Valley  Traction  Company,  has 
increased  its  capital  stock  from  $50,000  to  $1,150,000,  of  which  .$550,000  is  to  be 
5  per  cent  preferred  stock.  Judge  Dennis  Dwyer  is  president  of  the  company. 
The  road  is  under  construction. 

BUCYRUS,  OHIO. — The  Ohio  Central  Traction  Company,  which  operates 
an  electric  railway  from  Bucyrus  to  Gallon,  and  which  has  an  extension  to 
Crestline  partially  completed,  has  been  absorbed  by  the  Pomeroy-Mandelbaum 
interests.  The  Pomeroy-Mandelbaum  syndicate  is  building  the  Mansfield, 
Crestline  &  Gallon  Railway,  which  will  be  part  of  a  through  line  to  Columbus, 
and  the  routes  of  the  two  roads  are  close  together  between  Crestline  and 
Gallon.  It  is  announced  that  only  the  complete  section  of  the  Ohio  Central 
Company's  road  will  be  operated,  the  intention  being  to  abandon  the  extension. 

COLUMBUS,  OHIO.— The  directors  of  the  Columbus  Railway  Company 
have  declared  the  regular  quarterly  dividend  of  1%  per  cent  on  the  preferred 
stock,  payable  Nov.  1  to  stockholders  of  record  Oct.  16. 

OMAHA,  NEB. — It  is  announced  that  the  plan  for  the  consolidation  of  the 
electric  railway,  lighting,  water  and  gas  systems  of  Omaha  and  Council  Bluffs 
has  been  abandoned.  A  single  corporation  was  to  have  been  organized  to  take 
over  the  companies,  and  the  plan  included  the  construction  of  a  gigantic  new 
power  plant  from  which  the  various  consolidated  properties  were  to  be  operated. 

PITTSBURGH,  PA.^The  Consolidated  Traction  Co  mpany  reports  earnings 
as  follows: 

September                                                                         1901  19U0 

Gross  receipts                                                                      $264,969  $217,810 

Operating  expenses                                                               126,041  104,9a't 

Earnings  from  operation   $138,928  $142,871 

Receipts  from  other  sources   28,724  28,084 

Gross  income    $167,652  $170,955 

Taxes,  rentals  on  leased  lines,  interest  on  funded  debt..       90,017  89,974 

Net  earnings    .$77,635  $80,981 

Dividends    60,000  60,0IKI 

Surplus                                                                                 $17,635  $20,981 

First  six  months  of  fiscal  year 

Gross  receipts   $1,570,320  $1,475,66(; 

Operating  expenses                                                               752,234  689,445 

Earnings  from  operation    $818,086  $786,221 

Receipts  from  other  sources   172,228  169.77:1 

Gross  income    $990,314  $955,994 

Taxes,  rentals  on  leased  lines,  interest  on  funded  delit..      539,209  530,683 

Net  earnings    $451,105  .$425,311 

Dividends    360,000  360,001) 

Surplus    $91,1115  $65,311 

HOUSTON,  TEX.— It  is  reported  that  a  company  is  to  be  organized  to 
absorb  many  of  the  existing  and  projected  electric  railways  of  the  State. 
Texas  is  experiencing  a  boom  in  electric  railway  construction,  leading  all 
Southern  States  in  the  number  of  new  lines  projected,  and  it  is  probable  that 
there  will  be  important  developments  in  the  near  future.  The  names  of  those 
identified  with  the  project  to  form  a  company  to  absorb  the  roads  are  not 
given,  but  it  is  said  that  next  week  will  witness  the  filing  of  incorporation 
papers  for  the  company. 


Tables  of  Recent  Traction  Earningfs 


NAME 


American  Rys.  Co  

Binghamton  Ry.  Co  

Brooklyn  R.  T.  Co  

Chicago  &  Mil.El.Ry.Co. 
Cincinnati,    Newport  & 

Covington  Ry.  Co  

City  Elec.  (Rome,  Ga  ).. 
Clevel'd  &  Chagrin  Falls 
Cleveland  &  Eastern.  . . . 
Cleveland  El.  Ry.  Co. . . . 
Cleve.,  Elyria  &  Western 
Cleve.,  Painesville&  East 
Consolid.Tr.  (Pittsburgh) 
Denver  Citv  Tramway.. . 

Detroit  United  Ry  

Duluth  Superior  Tr  

Elgin,  Aurora  &  So.  Tr.. 
Herkimer,  Mohawk,  Ilion 

&  Frankfort  Ry.  Co. . . 

International  Tr  

London  St.  Ry  

Montreal  Street  Rv  

Northern  Ohio  Traction.. 

Olean  St.  Ry.  Co  

Rapid  Ry.  (Detroit )  

Richmond  Traction  Co.  . 

Rochester  Ry.  Co.  

St.  Louis  Transit  Co. . . . 

Scranton  Ry.  Co  

Southern  Ohio  Trac.  Co. 
Syracuse  R.  T.  Ry.  Co. . . 
Toledo  Ry.  &Lt.  Co.... 
Twin  Citv  Rapid  Transit. 
United  Tr.  Co.  (Albany). 


Latest  Gross  Earnings 


Week 

or 
Month 


Sep. 
Sep. 
Aug. 
Aug. 

June 

July 

Sep. 

Sep. 

Sep. 

Aug. 

Sep. 

Sep. 

Aug. 

Sep. 

Sep. 

Sep. 

May 
Aug. 
Sep. 
Sep. 
Aug. 
Sep. 
Sep. 
Aug. 
Sep. 
Aug. 
Aug. 
Sep. 
Sep. 
Sep. 
Sep. 
Sep. 


1901 


182,171 
18,456 

1,139,611 
24,042 

72,201 
3,873 
5,350 

10,805 
231.552 

27,307 

18,822 

293,693 
142,390 
282,330 
39.183 
34,172 

4,508 
686,826 

15,034 
182,584 

67,693 
4,940 
3S,687 

21,985 
82,428 
509,048 

63,763 
34,156 
53,992 
114,667 
308,394 
122,184 


1900 


$78,041 

15,767 

1,061,804 
20,702 

73,965 


4,790 
7,842 
176,108 

14.495 
274,894 
124,718 
204,949 

29,486 

4,146 
285,150 
14.790 
161,526 
57,954 
4,188 

18,133 
78,376 
505.728 
57,647 
30,79' 

45,993 
103,434 
271,652 
117,785 


Latest 
Nkt  Earnings 


8,470 
379,528 
16,563 

42,452 

e  260 
3.137 
5.250 
104,109 
14,936 
9,174 
167,652 
64,216 
129,042 
19,241 
^16,734 

1,935 
434,933 
7,180 

33.669 
2,745 

14,111 
6,757 

36,573 

30,019 
18,312 
24,300 

64,155 
185,262 
44,023 


1900 


6,704 
399,606 
14,644 

42,700 

1,743 
3,192 
83,094 


9.325 
70,955 
61,949 
04,219 

"11,865 


170,518 
7,365 

24,064 
1,831 

7,837 
30,77 1 

27,713 
17,656 
20,613 

55,083 
165,093 
41.758 


NAME 


American  Rys.  Co. 
Binghamton  St.  Ry 
Brooklyn  R.  T.  Co. 
Chic  &  Mil. E.Ry.Co 
Cincinnati,  Newport 

&  Coving'n  Ry.Co 
City  El.(Rome,Ga. ) 
Clev.  &  Chag.  Falls 
Cleveland  &  Eastern 
Cleveland  El. Ry.Co 
Cleveland,  Eiyria  & 

Western  Ry.  Co  . 
Cleveland,  Paines- 

ville  &  Eastern  . . 
Consolid.   Tr.  Co. 

(Pittsburg)  

Denver  City  Tram. 
Detroit  United  Ry.. 
Duluth  Superior  Tr. 
Elgin,  Aur.  &  So.Tr 
Herkimer,  Mohawk, 

Ilion  &  Frankfort 

Ry.  Co  

International  Tr. . . 
London  St.  Ry.  . . . 
Milwaukee  El.  Ry. 

&  Lt.  Co  

Montreal  Street  Ry. 
Olean  St.  Ry.  Co.... 
Rapid  Ry.  (Detroit) 
Richmond  Trac.Co. 

Rochester  Ry  

St.  Louis  Transit  Co 
Scranton  Ry.  Co. . . 
Seattle  Elec.  Co. . . 
Southern  Ohio  Tr. 
SyracuseR.T.  Rv.Co 
Toledo  Ry.  &  Lt.Co 
Twin  City  R.  T.  Co. 
United  Tr.  Co.  (Al- 

liartv')  


Gross  from  July  1  to  Latest 
Date 


Period 
Ending 


Sep.  30 
Sep.  30 
Aug.  31 
aAug.31 

afune30 
a  July  31 
dSep.  30 
aS,;p.  30 
rtSep. 30 

aAug.31 

aSep.  30 

a^Sep.  30 
aAug.31 
aSep  30 
aSep.  30 
aSep.  30 


May  31 
Aug.  31 
aSep.  30 

June  30 
*Sep.  30 
Sep.  30 
Sep.  30 
*Aug.  31 
Sep.  30 
aAug.31 
Aug.  31 
^^May  31 
aSep.  30 
Sep.  30 
Sep.  30 
aSep.  30 

Sen.  T.O 


1901 


^262, 982 
63,160 
2,343,372 
112,962 

384.638 
24,138 
34.255 
66,398 
1,705,634 


1900 


$244,426 

55,iSi 
2,206,993 
92,267 

369,938 


Net  from  July  1  to 
Latest  Date 


1901 


44,930; 
,506,701 


158,563  112,186 
124,185  106,187 


1,742,548 
980,891 


r,64';,439 
847.019 


2,125  841,1-884,736 

335,268,   

275,504:  234,125 


48,895!  47,026 
1,215,762  536,149 
106,709  88,384 


32,136 
'?824,794 
63,391 

223,546 

e  2,970 
11,141 
27,898 

762,651 

70, 122 

60,941 

990,314 
442,484 
984,666 
153,716 

<?I22,56o 


918,104 

1,888,968 

17,046 

125,948 

197,579; 
262,885! 

3,801,409: 
127,958 
514,386 
252,892 
168,368 
360,17! 

12,340,195 


830,674 
1.762.558 
15,721 


182,330 
245,827 

2,657,716 
116,843 
412.705 
218,846 
145,427 
317,178 

2,102,029 


384.218  366.614 


1900 


29.739 
£■874,147 

55,472 
220,145 


18,518 
684,248 

40,349 
56,207 

955,994 
366,798 
833,447 


^"84,274 


20,247 

723,867 
40,79' 

21,053 

297,235 
25,945 

426,071 

389,333 

10,159 

62,792 

73,705 
120,599 

8,984 

89,902 

101,749 

62,318 

193,192 
114,568 

76,842 

202,693 
1,271,318 

55,507 
97,253 

106,824 
64  935 
158,525 
1,121,023 

145,248 

'29.338 

*  Twelve  m'^nths.        t  Caused  by  strike  of  employees.        a  From  Jan.  1. 
^  Three  months.  Six  months,    e  After  deducting  taxes. 
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CONSTRUCTION  NOTES 


I'  LORENCE,  ALA. — M.  C.  Buxbaum  and  his  associates  have  been  granted 
a  franchise  for  the  construction  of  an  electric  railway  here  and  for  the  estab- 
lishment of  an  electric  plant  to  supply  power  for  lighting  and  commercial 
purposes.  Mr.  Buxbaum,  who  represents  Northern  capitalists,  is  most  en- 
thusiastic over  the  project,  and  says  that  besides  the  local  lines,  an  extension 
will  be  built  to  Sheffield  and  Tuscumbia. 

RICHMOND,  CAL.— Application  has  been  made  to  the  Board  of  Super- 
visors by  E.  S.  Tewksbury,  John  Nicholl,  E.  E.  Mintzer  and  John  H. 
NichoU  for  a  franchise  to  construct  and  operate  an  electric  street  railway  in 
Richmond.  The  proposed  road  is  to  be  5  miles  in  length,  and  will  be  operated 
on  seven  streets  in  Richmond  and  through  private  lands  with  the  consent  of 
the  owners,  terminating  at  the  east  yard  of  the  Santa  Fe  Railroad  station.  A 
fifty-year  grant  is  desired. 

NEW  HAVEN,  CONN.— The  New  York,  New  Haven  &  Hartford  Railroad 
Company,  which  has  been  having  considerable  difficulty  in  the  operation  of 
its  third-rail  line  between  Hartford  and  Bristol,  owing  to  the  inadequacy  of 
current,  is  to  make  certain  changes  in  its  power  station  at  East  Berlin  and  its 
transmission  line.  It  is  reported  that  new  sub-stations  will  be  erected  at 
Hartford  and  Bristol. 

WASHINGTON,  D.  C— There  is  talk  of  the  revival  of  the  project  for 
the  building  of  an  electric  railway  between  Washington  and  Baltimore.  As 
will  be  recalled,  it  is  proposed  to  connect  the  systems  of  the  United  Rail- 
ways of  Baltimore  and  the  Washington  Traction  Company,  of  this  city,  by 
building  a  road  between  the  present  termini  of  these  systems.  Such  a  con- 
necting link  would  extend  from  Ellicott  City,  Md.,  to  Berwyn,  Md. 

DAHLONEGA,  GA.— The  construction  of  the  Dahlonega  &  Gainesville 
Electric  Railway  has  been  begun.  The  line  will  be,  when  completed,  the 
longest  electric  railway  in  Georgia.  The  main  line  will  connect  Gainesville 
and  Dahlonega,  and  will  be  about  26  miles  long.  Then  there  will  be  branch 
lines  in  Gainesville,  giving  that  city  a  good  local  service,  and  from  Gaines- 
ville to  New  Holland  and  to  the  Chattah  oochee  River,  The  power  for  the 
main  line  will  be  generated  at  Leather's  Ford  Falls,  in  the  Chestatee  River, 
about  8  miles  from  Dahlonega.  Work  of  building  the  dam  in  the  river  at 
this  point  has  already  been  started. 

BELLEVILLE,  ILL. — The  Bray  Construction  Company  has  commenced 
grading  for  the  roadbed  of  the  electric  line  which  is  to  be  extended  by  the 
St.  Louis  &  Belleville  Traction  Company  from  French  Village  to  Lebanon  by 
way  of  O'i'allon. 

CHICAGO,  ILL. — The  Chicago  Chronicle  is  responsible  for  the  story  that 
the  Chicago,  Burlington  &  Quincy  Railroad  contemplates  equipping  some  of 
its  suburban  lines  with  electricity. 

OTTAWA,  ILL.— The  Illinois  River  Valley  Electric  Light,  Power  &  Rail- 
way Company  has  been  incorporated,  with  a  capitalization  of  $2,000,000,  as 
the  successor  company  to  the  Ottawa  Railway,  Light  &  Power  Company, 
Illinois  Valley  Electric  Railway  Company,  and  Marseilles  Land  &  Water 
Power  Company.  The  new  company  will  build  a  line  between  Ottawa  and 
La  Salle.  The  organization  of  the  company  will  be  perfected  at  an  early 
date. 

LOGANSPORT,  IND.— The  Wabash  River  Traction  Company,  operating 
an  electric  railway  between  Wabash  and  Peru,  has  applied  to  the  County 
Commissioners  for  a  right  of  way  in  this  county,  announcing  that  it  would  at 
once  extend  the  line  from  Peru  to  Logansport  if  its  petition  is  granted  and 
an  entrance  to  this  city  is  given. 

KOKOMO,  IND. — The  Indiana  Traction  Company,  which  is  to  construct 
an  electric  railway  from  Kokomo,  Howard  County,  by  way  of  Elwood,  Atlanta 
and  Noblesville  to  Indianapolis,  has  awarded  R.  J.  Kirkpatrick,  of  Anderson, 
the  contract  for  grading  that  portion  of  its  line  between  Noblesville  and 
Atlanta. 

PRINCETON,  IND.— The  plans  of  Edward  J.  Baldwin,  who  was  recently 
granted  a  franchise  for  the  construction  of  an  electric  railway  here,  are 
rapidly  being  matured,  and  a  company  is  now  being  organized  to  build  the 
new  road.  As  previously  mentioned,  Mr.  Baldwin's  project  is  not  confined  to 
the  construction  of  an  electric  railway  in  Princeton,  but  lines  will  be  built 
to  Evansville  and  Coat  Springs,  and  power  will  be  supplied  for  lighting  and 
commercial  purposes.  It  is  reported  that  Coat  Springs  will  be  improved;  that 
a  pleasure  park  will  be  laid  out,  and  that  a  large  hotel  will  be  erected. 

MAYFIELD,  KY. — The  project  for  the  construction  of  an  electric  railway 
from  Mayfield  to  Paducah  has  been  revived.  It  is  said  that  the  route  now 
planned  is  for  a  line  to  touch  Hickory,  Viola,  Boaz,  Florence,  Krebbs  and 
perhaps  three  other  cities.    The  line  will  be  about  22  miles  in  length. 

LOUISVILLE,  KY.— The  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway  Company,  which  is  building  an  extensive  system  of  electric  railways 
extending  from  Louisville,  has  just  been  granted  a  franchise  for  the  exten- 
sion .of  its  lines  through  Pewee  Valley. 

BATTLE  CREEK,  MICH.— The  organization  of  the  Battle  Creek  &  Cold- 
water  Electric  Railway  Company  has  been  perfected,  -and  it  is  now  said  that 
the  company's  proposed  road  will  surely  be  built.  The  officers  of  the  com- 
pany are:  N.  S.  Phelps,  president;  D.  L.  Merrill,  of  Battle  Creek,  vice-presi- 
dent; J.  H.  McCausey,  of  Union  City,  treasurer;  Frank  W.  Clapp,  of  Battle 
Creek,  attorney.  The  directors  of  the  company  are:  N.  S.  Phelps,  D.  L. 
Merrill,  J.  H.  McCausey,  Frank  W.  Clapp,  Frank  H.  Latta  and  Milo  D. 
Campbell. 


FLINT,  MICH.— The  Flint,  Saginaw  &  Bay  City  Railway  Company  has 
been  organized,  with  a  capital  stock  of  $200,000,  for  the  purpose  of  building 
an  electric  railway  from  Flint  to  Saginaw,  a  distance  of  about  34  miles,  and 
connecting  with  the  line  running  from  baginaw  to  Bay  City.  The  officers 
of  the  company  are:  Michael  Brennan,  of  Detroit,  president;  John  A.  Nolan, 
of  Saginaw,  vice-president;  Robert  Oakman,  of  Detroit,  secretary;  Alexander 
Monroe,  of  Detroit,  treasurer. 

SAULT  STE.  MARIE,  MICH.— The  Trans-St.  Mary's  Traction  Company 
has  been  incorporated,  with  a  capital  stock  of  $100,000,  for  the  purpose  of 
building  an  electric  railway  in  the  city  of  Sault  Ste.  Marie,  and  connecting 
at  the  international  boundary  line  with  a  road  to  be  built  by  a  company 
organized  under  the  laws  of  Canada.  The  stockholders  of  the  company  are: 
Francis  H.  Clergue,  Horace  M.  Oren  and  H.  von  Schon,  of  Sault  Ste. 
Marie. 

BATTLE  CREEK,  MICH. — An  electric  railway  is  projected  to  run  from 
Battle  Creek  to  Grand  Rapids  via  Hickory  Corners,  Gull  Lake,  Prairieville, 
Orangeville,  Gunn  Lake,  Bowen's  Mills  and  Green  Lake.  The  proposed  line 
is  through  a  thickly  settled  and  prosperous  farming  community;  the  lakes 
are  all  pojjular  resorts,  and  such  a  line  would  undoubtedly  prove  a  successful 
and  popular  one. 

GRAND  RAPIDS,  MICH.— The  Grar;d  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  has  completed  its  power  house  at  Fruitport.  The  rails  for 
the  completion  of  the  line  are  now  on  the  ground,  the  rolling  stock  is  re- 
ported completed  and  ready  for  shipment,  and  it  is  expected  that  the  road 
will  be  completed  and  ready  for  operation  in  a  very  short  time. 

LANSING,  MICH.— The  Lansing,  St.  Johns  &  St.  Louis  Railway  Com- 
pany reports  its  line  completed  about  4  miles  north  of  DeWitt.  It  also  has 
all  the  material  on  the  ground  for  its  bridge  over  the  Pere  Marquette  Rail- 
road on  Center  Street  in  the  city  of  North  Lansing,  and  expects  to  make  an 
agreement  for  the  construction  of  the  bridge  within  a  few  days. 

MINNEAPOLIS,  MINN.— It  is  now  stated  that  the  survey  recently  made 
for  a  railway  line  between  Minnesota  City,  Minn.,  and  St.  Paul  and  Minne- 
apolis, and  which  has  caused  much  speculation  in  railway  circles  in  the 
Northwest,  is  not  in  the  interest  of  either  the  Chicago  Great  Western  or  the 
Chicago  &  Northwestern,  as  has  been  generally  believed.  The  survey,  it  is 
stated,  has  been  made  for  an  electric  railway  to  connect  Minnesota  City  with 
the  Twin  Cities,  touching  many  Minnesota  towns  which  are  without  railway 
communications  with  either  St.  Paul  or  Minneapolis.  The  enterprise,  it  is 
said,  is  prompted  by  St.  Paul  and  Minneapolis  parties,  and  the  money  neces- 
sary to  complete  the  line  is  to  be  furnished  by  Chicago  and  Philadelphia 
capitalists. 

MINNEAPOLIS,  MINN. — It  is  announced  from  an  authoritative  source 
that  the  Twin  City  Rapid  Transit  Company  has  secured  the  use  of  the  right 
of  way  of  the  Northern  Pacific  Railroad  from  Mahtomedi  to  White  Bear,  and 
that  an  electric  line  will  be  in  operation  between  these  points  as  early  as  the 
summer  excursions  begin  next  year.  The  survey  has  been  made  and  the 
material  for  the  construction  of  the  line  has  been  ordered,  it  is  said.  This 
completes  the  arrangements  for  the  electric  railway  company's  contemplated 
improvements  in  its  White  Bear  Lake  service. 

AVA,  MO. — The  Ava  Northern  Railroad  Company  has  been  organized  by 
local  interests  to  build  an  electric  railway  to  connect  Ava,  Douglas  County, 
and  Cedar  Gap,  Wright  County,  on  the  Memphis  division  of  the  Frisco  sys- 
tem. The  line  will  be  about  14  miles  in  length.  The  company  has  perfected 
its  organization  and  elected  the  following  officers:  W.  J.  Turner,  president; 
J.  H.  Murray,  vice-president;  J.  A.  G.  Reynolds,  treasurer;  H.  S.  Wilson, 
secretary;  A.  PI.  Buchanan,  auditor.  The  officers  and  S.  B.  West,  M.  C. 
Reynolds,  J.  M.  Adams  and  B.  J.  Smith  constitute  the  board  of  directors. 

OilAHA,  NEB. — J.  J.  Boucher,  representing  the  Douglas  County  Railway 
Company,  has  applied  to  the  County  Commissioners  of  Douglas  County  for 
a  franchise  to  operate  an  electric  railway  upon  certain  county  roads  for  a 
term  of  fifty  years,  with  the  agreement  that  at  the  end  of  thirty  years  the 
county  shall  have  the  right  to  purchase  the  lines  at  a  valuation  to  be  assessed 
by  a  board  of  arbitration  consisting  of  five  members,  two  to  be  appointed 
each  by  the  county  and  the  company,  and  the  fifth  to  be  chosen  by  the  four. 
Within  six  months  from  the  granting  of  the  franchise  the  company  has 
agreed  to  select  six  routes  in  or  through  Douglas  County,  three  of  them  run- 
ning generally  north  and  south  and  three  of  them  east  and  west.  The  com- 
pany has  also  agreed  to  begin  work  on  one  of  the  routes  within  two  years, 
and  agrees  to  build  at  least  5  miles  of  road  each  year  until  all  are  completed. 

NEWBURGH,  N.  Y.— The  Orange  County  Traction  Company,  a  reorgani- 
zation of  the  Newburgh  Electric  Railway  Company,  was  incorporated  Oct.  16, 
with  a  capital  stock  of  $325,000.  The  directors  of  the  company  are:  F.  H. 
Moffatt,  of  New  Brighton;  L.  H.  Clark,  F.  H.  Pouch,  P.  D.  Pouch  and  B. 
J.  Bloodgood,  of  Brooklyn;  A.  B.  Pouch,  of  Tompkinsville ;  J.  B.  Kilsheimer, 
of  New  York  City;  E.  O.  Alyea,  of  Newark,  and  W.  C.  Hascey,  of  Mont- 
clair,  N.  J. 

GLOVERSVILLE,  N.  Y.— The  Mohawk  Valley  Power  Company  has  awarded 
the  contract  for  the  equipment  of  its  new  power  station  near  Tribes  Hill.  The 
Allis-Chalmers  Company  has  been  awarded  the  contract  for  three  150-hp  ver- 
tical cross-compound  engines,  together  with  pumps,  etc.  The  General  Electric 
Company  has  been  awarded  the  contract  for  the  electrical  equipment,  in- 
cluding three  1000-kw  generators.  The  Springfield  Boiler  Company  has  been 
awarded  the  contract  for  a  battery  of  ten  boilers,  aggregating  5500  hp.  The 
Bromell,  Schmidt  &  Steacy  Company  was  awarded  the  contract  for  the 
economizers. 
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THE  SYSTEM  OF  THE  NEW  ORLEANS  &  CARROLTDN 

RAILROAD  COMPANY  I  •   NOv  ^  " 

The  New  Orleans  &  Carrollton  Railroad  Company  un-  ing  the  public  courteously  through  its  employees.  Some 

doubtedly  has  one  of  the  finest  equipped  and  operated  street  idea  of  the  property  can  be  had  from  the  financial  statement 

railway  properties  in  the  United  States.    The  system,  as  -for  1900,  which  is  as  follows.    It  will'  be  noticed  that  both 

now  operated,  is  the  result  of  a  consolidation  in  1899  of  the  receipts  and  expenses  are  low,  as  compared  to  Northern 

Canal  &  Claibourne  Railroad  and  the  New  Orleans  &  Car-  roads,  although  receipts  per  mile  of  track  are  correspond- 

rollton  Railroad.   At  the  time  of  the  consolidation  the  track  ingly  high: 

and  rolling  stock  was  overhauled  and  renewed  to  such  an  Gross  earnings  from  operation   $701,058.75 

extent  that  the  system  stands  to-day  as  practically  a  newly  Operating  expenses   362,592.28 

equipped  road.    A  map  of  the  system  is  shown  herewith,  .       ,  .  '  I  „ 

t?  T4.     -11  u  \i    <-  ^        u  u  1-  1  Net  earnings  from  operation   $338,466.47 

Fig.  2.    It  Will  be  seen  that  It  constitutes  a  belt  Ime  around  income  from  other  sources   7.516.17 

the  city,  with  four  branches,  and  a  terminus  at  the  levee  at   

the  foot  of  Canal  Street,  where  nearly  all  the  street  railway  Gross  income    $345,982.64 

routes  of  the  city  terminate.  Deductions  from  income   202,599.82 

The  greater  part  of  the  mileage  is  through  a  well  popu-  .^^^^^    $143,382.82 

lated  part  of  the  city.    Of  the  belt  line  the  part  on  St.  q^j.  j^iies  run   4,442.910 

Charles  Avenue,  Tulane  Avenue  and  Carrollton  Avenue  is  Earnings  per  car  mile   $0.1585 


FIG.  I.— INTERIOR  OF  POWER  STATION,  NEW  ORLEANS  &  CARROLTON  RAILWAY 

on  what  is  known  in  New  Orleans  as  "neutral  ground,"  as  Expenses  per  car  mile   0.0808 

seen  in  Fig.  3  ;  that  is  a  strip  of  ground  maintained  as  a  park  Receipts  per  mile  of  track   ^^'^^t^J 

in  the  middle  of  the  street,  and  covered  with  grass  and  trees.  Dividend  on  stock  paid  for  1900   8% 

Many  streets  in  New  Orleans  have  this  neutral  ground,  and  The  company  has  32.69  miles  of  track,  and  now  owns 
it  is  one  of  the  distinguishing  characteristics  of  the  city.  153  cars.  About  100  cars  were  ordinarily  operated  in  1900, 
The  neutral  ground  makes  an  ideal  place  to  operate  a  street  the  period  covered  by  the  report.  Bonds  and  stock  are  out- 
railway.   There  is  no  annoyance  from  team  traffic,  and  the  standing  as  follows : 

sod  on  the  roadbed  does  away  with  the  greater  part  of  the  Capital  stock   $1,400,000 

noise  and  dirt  that  usually  accompanies  street  railway  oper-  Bonds    535,000—6% 

ation.  The  New  Orleans  &  Carrollton  Railroad  is  fortunate        "  '74900^% 

in  having  so  much  of  its  track  on  neutral  ground,  and  it  '  1_ 

has  improved  its  traffic  drawing  opportunities  in  this  respect  Total  liability   $3,949,000 

by  putting  on  fine  rolling  stock,  well  suited  to  the  condi-  Liability  per  mile  of  track   $121,135 

tions,  laying  heavy  rails  to  give  smooth  riding,  and  treat-        The  belt  line  on  St.  Charles  Avenue,  Carrollton  Avenue 
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and  Tulane  Avenue  is  laid  with  lOO-lb.  A.  S.  C.  E.  road 
section  T-rail.  This  is  all  on  neutral  ground.  Part  of  this 
roadbed  is  open,  as  on  a  steam  road,  but  the  greater  part 
of  the  neutral  ground  roadbed  has  sod  up  nearly  to  the  tops 
of  the  rails.  It  is  safe  to  say  that  this  is  the  most  agreeable 
riding  roadbed  to  be  found  in  the  United  States.  The  stiff 
rail  gives  smoothness,  and  the  sod  deadens  the  sound,  and 
prevents  dirt  being  carried  on  to  the  track.  Of  this  lOO-lb. 
T-rail  there  is  14  miles,  and  there  is  a  mileage  of  18.69 
60-lb.,  75-lb.  and  93-lb.  girder.  The  93-lb.  girder  is  the 
standard  for  paved  streets.  The  belt  line  is  ii|  miles 
around,  and  the  running  time,  including  a  five-minute  lay- 


complete  protection  from  rain  at  a  few  seconds'  notice.  To 
be  sure  the  question  of  a  convertible  car,  suited  to  both 
summer  and  winter  use,  has  been  solved  by  adopting  a  sim- 
ilar car  in  many  other  cities  with  satisfaction  to  the  public 
and  a  saving  in  investment  for  the  company,  but  the  con- 
ditions in  New  Orleans  are  even  more  suitable  to  this  kind 
of  car  than  in  other  cities.  In  the  matter  of  car  length  also 
a  good  selection  was  made  for  the  local  conditions.  In  view 
of  the  competition  of  parallel  lines,  and  the  importance  of 
making  a  fast  schedule,  with  but  short  stops  to  let  off  pas- 
sengers, the  length  of  the  standard  car  was  limited  to  20 
ft.,  8  ins.;  that  being  the  greatest  length  that  good  me- 


FIG.  2.— MAP  SHOWING  SYSTEM  OF  THE  NEW-ORLEANS  &  CARROLTON  RAILWAY 


over,  is  one  hour.  Cars  are  operated  in  both  directions 
around  the  belt,  and  a  service  is  also  superimposed  on  this 
on  St.  Charles  Avenue. 

SELECTION  OF  ROLLING  STOCK 

Excellent  judgment  was  displayed  in  the  selection  of  new 
rolling  stock  at  the  time  the  road  was  re-equipped.  Strange 
as  it  may  seem,  open  cars  are  very  little  used  in  New  Or- 
leans, because  of  the  frequent  and  sudden  drenching  rains 
which  come  during  the  warm  season.  The  water  shedding 
qualities  of  a  closed  car  seem  desirable,  and  yet  there  is  no 
city  where  the  freedom  and  air  aft'orded  by  an  open  car  is 
more  needed  in  hot  weather.  The  car  selected  to  meet  these 
conditions  is  a  20-ft.  body  closed  car,  with  cane  cross  seats 
and  a  center  aisle.  In  pleasant  weather  the  windows  are 
lowered,  and  the  passengers  have  practically  the  advantages 
of  an  open  car,  while  the  windows  can  be  raised  to  afiford 


chanical  judgment  dictated  should  be  put  on  a  single  truck 
on  a  smooth  track.  The  dimensions  of  these  cars,  which 
were  built  by  the  American  Car  Company,  of  St.  Louis,  are 
as  follows:  Body  length,  20  ft.,  8  ins.;  platform  length,  4 
ft. ;  step  width,  3  ft. ;  car  over  all,  30  ft.,  8  ins. ;  over  fenders, 
31  ft.,  8  ins. ;  height  of  body,  9  ft. ;  width  over  sills,  7  ft., 
ins. ;  width  over  all,  8  ft.,  2  ins. ;  inside  width,  7  ft.,  3J 
ins. ;  height  window  sill  from  floor,  28  ins. ;  height  of  dash, 
36  ins. ;  width  of  aisle,  20  ins. ;  width  of  seat,  33^  ins. 
There  are  seven  Hale  &  Kilburn  seats  on  each  side.  The 
corner  posts  and  bottom  frame  are  of  white  oak,  which  is 
said  to  be  the  only  thing  that  will  last  long  as  a  corner  post 
in  New  Orleans  climate.  The  doors  are  double,  and  of 
mahogany.  The  ceilings  are  maple.  The  window  sash  are 
set  in  Para  rubber.  Headlights  are  set  in  the  dash.  The 
cars  are  very  brilliantly  lighted,  having  twenty  i6-cp  lamps 
per  car.   The  canopy  in  front  carries  a  lettered  sign,  which 
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the  lights  inside  the  car  illuminate.  A  push  button  for 
signaling  the  conductor  is  put  between  each  window.  The 
uniform  color  adopted  is  olive  green  and  white. 

These  cars  are  mounted  on  Lord  Baltimore  trucks,  which 
show  themselves  to  be  very  easy  riding,  and  easy  to  repair, 
as  well  as  low  in  cost  of  maintenance. 

THE  MERIT  SYSTEM  OF  PROMOTION 

One  of  the  principal  features  of  interest  to  the  visiting- 
superintendent  is  the  credit  system  by  which  promotions  are 
made  in  the  ranks  of  motormen  and  conductors,  as  there  are 
few  such  systems  in  use  among  street  railways.  In  the 
Street  Railway  Journal  for  June  i,  1901,  the  credit 
system  used  by  the  Los  Angeles  Railway  was  described. 
The  New  Orleans  &  Carrollton  credit  system  goes  a  step 
further  than  that  in  Los  Angeles,  in  that  the  system  of 
credits  and  demerits  at  Los  Angeles  only  takes  the  place  of 
suspensions,  and  does  not  govern 
promotions  (being  used  only  for 
moral  effect),  while  the  New  Or- 
leans system  of  marking  not  only 
takes  the  place  of  suspensions  and 
other  punishments,  but  also  deter- 
mines the  promotions.  When  a 
man  enters  the  New  Orleans  & 
Carrollton  service  as  conductor 
or  motorman  he  is  given  a  credit 
of  from  50  to  100  at  the  start,  ac- 
cording to  his  previous  record. 
For  any  creditable  acts  reported 
after  that  by  the  inspectors  he  is 
given  a  number  of  credits  or  mer- 
its. For  infringement  of  the  rules 
reported  by  the  inspectors  his  ac- 
count is  charged  with  a  number 
of  debits  or  demerits.  Each  man's 
account  of  merits  and  demerits  is 
balanced  at  the  end  of  every 
month,  and  promotions  to  better 
runs  are  made  from  the  men  hav- 
ing the  best  records.  There  are 
302  motormen  and  conductors  on 
the  road,  and  five  inspectors. 
Merits  and  demerits  are  put  on  the 
records  from  information  given  in 
the  inspectors'  reports,  or  other 
.reliable  information  obtained 
by  officers  of  the  company.  One  instructor  is  also  em- 
ployed on  the  road.  His  duties  differ  from  the  inspectors', 
in  that  he  only  instructs,  never  corrects.  The  records  are 
kept  in  a  book,  one  page  of  which  is  reproduced  here 
(Fig.  4).  It  contains  blank  space  for  several  names  (to 
prevent  wasting  a  page  should  a  man  leave  the  employ 
soon  after  being  entered),  and  a  space  for  merit  or  demerit 
marks  for  every  day  of  the  year,  with  facilities  for  balancing 
accounts  at  the  end  of  each  month.  On  an  opposite  page 
is  space  for  entering  more  in  detail  remarks  as  to  each 
merit  or  demerit.  Whenever  a  merit  or  demerit  is  given 
a  man  a  memorandum  of  the  fact  is  sent  him  on  the  form 
shown  in  Fig.  5.  The  amount  of  demerit  given  is  not 
stated  in  the  notification. 

The  men  are  welcome  at  any  time  to  call  on  the  manager 
and  look  at  the  merit  and  demerit  account  book,  and  such 
calls  are  encouraged,  because  they  give  the  men  a  chance 
to  talk  over  their  work  with  the  manager.  The  system  ap- 
pears to  be  satisfactory  to  all  concerned.  The  service  given 
the  public  is  surpassed  nowhere,  which  fact  speaks  more 
for  the  plan  than  any  amount  of  argument  on  the  theoreti- 
cal pros  and  cons. 

The  inspectors  (who  are  called  despatchers  on  this 


road)  are  furnished  with  blanks  upon  which  they  report 
each  day : 

1.  The  actual  running  time  of  all  cars  passing  the  des- 
patcher's  station,  as  compared  with  schedule.  This  is  re- 
ported on  a  regular  blank  prepared  for  the  purpose.  A  lee- 
way of  one  and  one-half  minutes  from  schedule  is  allowed 
without  report  or  reprimand. 

2.  Register  readings  of  cars  in  passing  despatcher's  sta- 
tion. These  are  reported  under  the  heading,  "Special 
Things  Done." 

3.  The  particular  things  for  the  best  interests  of  the  com- 
pany or  against  the  best  interests  of  the  company  which 
have  been  done  by  motormen  or  conductors.  This  is  also 
reported  under  head  of  "Special  Things  Done." 

4.  The  general  quality  of  work  of  motormen  and  con- 
ductors. This  is  reported  under  the  heading  "General 
Service." 


FIG.  3.— TRACK  CONSTRUCTION  ON  NEUTRAL  GROUND 


5.  Personal  appearance  of  motormen  and  conductors. 
This  is  reported  under  heading  "Condition  of  Uniform." 

6.  Other  points  of  operation  not  classified. 

The  men  are  given  to  understand  that  what  the  company 
is  anxious  for  is  merits  and  not  demerits,  that  it  gives  de- 
merits only  as  a  matter  of  necessity,  and  is  only  too  glad  to 
get  men  to  whose  record  merits  can  constantly  be  added. 

PUBLICATIONS 

Competition  in  New  Orleans  has  led  to  efforts  on  the 
part  of  both  the  principal  companies  to  impress  their  indi- 
viduality on  the  public  as  much  as  possible  and  call  atten- 
t;on  to  the  advantages  of  their  lines.  The  New  Orleans  & 
Carrollton  has  two  publications  devoted  to  this  end.  One 
is  a  map,  with  time-tables,  points  of  interest  mentioned, etc.. 
the  other  is  the  Neiv  Orleans  and  Carrollton  Weekly,  which 
is  a  diminutive  but  spicy  journal,  found  on  all  the  cars  for 
free  distribution.  It  has  four  pages  about  2  ins.  x  5  ins. 
in  size.  It  is  aimed  to  amuse  and  instruct  the  general 
public,  and  usually  has  an  editorial  on  the  first  page  on 
something  of  interest  to  all,  and  usually  pertaining  to  the 
street  railway  service.  On  the  following  pages  are  witty 
paragraphs  interspersed  with  announcements  of  attractions 
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FIG.  4.— PAGE  FROM 


BOOK  USED  WITH  CREDIT  SYSTEM  OF 
PROMOTION 


along-  the  lines,  or  suggestions  to  passengers  on  points  that 
if  observed  will  make  street  railway  travel  more  agreeable 
and  safe.    The  little  paper  undoubtedly  does  much  to  ce- 
ment cordial  relations  between  the  company  and  public. 
New  Orleans  &  Carrollton  R.  R.  Co.       \v  \ges  and  extr  \ 

TIME 

Previous  to  July 
I,  1901,  the  wages 
of  conductors  and 
motormen  on  all  the 
New  Orleans  roads 


New  Orleans,  190. 


Dear  Sir: 

The  Company  would  call  your  attention  to  the  fol- 
lowing report  in  regard  to  your  work.    Any  explanations   WCrC    I34    CCntS  aU 

Lot  No  


that  you  desire  to  make  may  be  written  on  the  opposite 
side  of  this  blank  and  same  returned  to  the  Manager. 

Date    Time  M 

Car  No  Line  

Place   

Remarks   .-.  


hour,  12  hours  constituting  a  day's  work,  with  i  hour  for 
lunch.  In  explanation  of  this  it  may  be  said  that  all  wages 
and  costs  of  living  are  low  in  New  Orleans.  On  July  i, 
1901,  in  response  to  a  request  from  the  men,  the  company 
raised  wages  to  i8  cents  an  hour,  lo  hours  to  constitute  a 
day's  work.  It  was  felt  that  the  request  for  higher  wages 
was  no  more  than  just.  The  company  always  deals  very 
liberally  with  its  men,  and  on  some  of  the  hardest  and 
poorest-paying  runs  paid  men  for  more  time  than  they 
actually  put  in.  After  the  carnival  last  winter,  when  the 
men  all  worked  under  unusual  strain  and  the  earning-s  were 
unusually  large,  one  day's  extra  pay  was  given  each  man 
who  worked  two  days  of  the  carnival.  At  Christmas  $5 
was  given  to  each  man  of  one  year  of  service,  and  a  pro- 
portionate amount  for  shorter  service. 

MILEAGE  RECORDS  OF  PARTS 

Mileage  records  are  kept  at  the  car  shop  office  of  all  the 
principal  wearing  parts.  The  renewal  of  armature  bear- 
ings is  governed  entirely  by  the  mileage  the  bearings  have 
made.  When  a  car  equipped  with  G.  E.  1000  motors  has 
run  20,000  miles,  or  a  G.  E.  800  has  ruii.  15,000  miles,  with 
a  set  of  armature  bearings  it  is  run  in  to  have  the  bearings 
renewed,  or  at  least  to  have  them  looked  at  and  given  a 
further  allowance  if  such  is  permissible.  It  is  found  that 
the  mileage  records  can  be  depended  upon  to  tell  when  a 
set  of  armature  bearings  should  be  renewed,  and  full  re- 
liance is  placed  upon  them.  Genuine  babbitt  metal  is  used 
in  these  bearings.  The  babbitt  from  the  armature  bearings 
is  remelted  twice  and  used  again  in  the  armature  bearings. 
Tl  is  then  used  on  motor  axle  bearings.  In  remelting  tin 
is  added  as  seems  necessary.  Care  are  run  in  for  over- 
hauling entirely  according  to  the  mileage  the  armature 
bearings  have  made,  and  for  nothing  else,  except  for  break- 
downs or  apparent  troubles. 

The  system  of  keeping  the  mileage  record  is  very  simple. 
Li  the  storekeeper's  office  is  a  book  with  one  page  for  the 
mileage  record  of  the  different  parts  of  each  car.  Each 
car  mileage  begins  on  Jan.  i  at  o.  Every  day  the  daily 
mileage  is  added,  so  that  a  glance  at  the  book  always  shows 
the  mileage  of  the  car  from  Jan.  i  to  the  present  time. 
When  armature  bearings,  motor  axle  bearings,  trolley 
V'heels,  pinions,  gears  or  car-wheels  are  renewed,  the  fact 
i^■  marked  opposite  the  date  on  which  it  was  done,  and  the 
date  of  removal  is  also  noted.  The  difference  between  the 
total  car  mileage  at  time  of  putting  on  and  taking  off  is 
the  mileage  of  wear  of  the  part.  To  facilitate  matters  in  ■ 
regard  to  the  armature  bearing  mileage,  the  total  car  mile- 
age at  the  time  a  bearing  is  to  be  taken  off  (when  the  car 
is  run  in  for  overhauling)  is  put  down  where  it  can  be 
easily  seen  at  the  time  the  daily  mileage  is  posted,  and  the 
total  mileage  of  a  car  is  compared  with  this  figure  fre- 

Article  


NEW  ORLEANS  &  CARROLLTON  RAILROAD  CO. 


MiNiiruM  Stock_ 


Very  truly  yours, 
New  Orleans  &  Carrollton  R.  R.  Co. 
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quently  enough  to  prevent  running  over  the  mileage  hmit 
for  a  bearing.  For  example,  if  the  mileage  of  a  car  should 
be  1620  miles  Jan.  15,  and  the  armature  bearings  were  new 
on  that  date,  1620  miles  plus  20,000  miles  would  give  21,- 
620  miles  as  the  mileage  on  the  day  it  should  come  in. 
When  the  mileage  of  that  car  approaches  the  21,620  mark 
the  clerk  begins  to  watch  it,  and  noti- 
fies the  foreman  of  the  time  it  should 
be  run  in.     Kalamazoo  trolley  wheels 

are  found  to  last  13,000  miles;  Griffin 

car-wheels,  50,000  miles;  steel  pinions, 

150,000  miles;  gears,   250,000  miles; 


lery  6  ft.  wide,  giving  access  to  the  upper  shelves. 
All  the  shelves  are  formed  into  lines  by  facial  boards  so 
arranged  as  to  form  a  continuous  ladder,  making  every  bin 
accessible.  In  the  center  of  the  room  is  a  cabinet  contain- 
ing 378  drawers,  ranging  in  size  from  3  ins^  x  6  ins.  x  12 
ins.  to  10  ins.  x  60  ins.  x  24  ins.    There  is  also  a  rack  for 


motor  axle  bearings,  20,000  miles 
(same  as  armature  bearings);  cast-iron 
brake-shoes,  15,000  miles. 

.  STOREROOM  RECORDS 

A  card  index  is  kept  of  all  stock  in 
the  storeroom.  One  card  is  used  for 
each  variety  of  article  in  stock,  and  the 
number  of  such  article  can  be  always 
seen  on  the  face  of  the  card  without 
going  out  in  the  storeroom.  The 
cards  are  kept  posted  from  the  requisi- 
tions. One  of  the  cards  is  reproduced 
herewith  (Figs.  6  and  7).  Both  sides 
of  the  card  are  utilized.  The  storeroom  is  a  one- 
story  brick  structure,  21  ft.  6  ins.  x  77  ft.  4  ins.  This 
building  contains  both  the  office  and  storeroom;  run- 
ning around   the   inside  of  the   storeroom   is   a  gal- 
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FIGS.  8,  9  AND  10.— MAIN  CAR  HOUSE  ON  POPLAR  STREET 


storing  pipe,  bar  iron,  etc.  A  small  vestibule  is  partitioned 
ofif  in  the  side,  where  the  workmen  draw  their  supplies,  no 
one  being  permitted  to  enter  the  storeroom  except  the  store- 
keeper. Each  and  every  article  has  a  lot  number,  which  is 
stamped  on  the  bin  and  on  the  corresponil- 

  ing  card  kept  by  the  storekeeper.  This 

card  is  posted  daily,  and  shows  the  daily, 
monthly  or  yearly  consvunption.  A  sys- 
tem of  Lot  A  and  Lot  B  is  kept,  and  no 
part  of  Lot  B  is  used  until  Lot  A  has  been 
entirely  consumed,  thereby  giving  a  con- 
stant check  between  the  stock  and  the 
cards. 

About  sixty  men  are  employed  on  the 
repair,  maintenance  and  cleaning  of  the 
one  hundred  cars  operated. 


FIO.  7.- OPPOSITE  SIDE  OF  STOREROOM  RECORD  CARD 


CAR  HOUSE  ANIl  SHOPS 

The  main  car  house  and  repair  shops 
are  at  Poplar  Street,  on  the  belt  lino, 
an  exterior  view 


of  which  is  shown  in 
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Fig.  8.  The  main  storage  shed  is  a  steel  and  galvanized 
iion  structure,  the  interior  and  roof  construction  of  which 
is  shown  in  Fig.  9.  It  is  265  ft.  x  127  ft.,  and  has  a  mon- 
itor roof  covered  with  slate.    It  contains  ten  tracks,  each 


FIG.  n. 


-CARS  FOR  REMOVAL  OF  MOTORS  AND  AIR  HOIST 
CRANES  IN  REPAIR  SHOP 


a  receptacle  in  which  is  placed  a  Watson-Stillman  hy- 
draulic jack,  4  ft.  lift.  A  narrow-gage  track  runs  form 
this  jack  out  to  the  end  of  the  elevated  tracks  to  the 
steel  air-hoist  cranes.  The  method  of  operation  is  as  fol- 
lows: The  small  car  seen  in  Fig.  11,  having  an  axle  on  only 
one  end,  is  pushed  along  the  track  until  the  wheels  strike 
a  stop,  when  the  small  car  is  in  position  over  the  hydraulic 
jack ;  the  jack  is  then  raised,  carrying  the  board  which 
forms  the  top  of  the  truck  on  top  of  the  jack  head,  up  under 
the  motor  shell  to  be  removed.  The  bolts  are  then  slacked 
ofif  on  the  motor  and  the  jack  lowered  until  the  motor  is 
loaded  on  to  the  truck,  the  jack  dropping  low  enough  to 
clear  the  truck.  The  truck,  with  motor,  is  then  pushed  out 
beneath  the  cranes,  where  the  motors  are  disassembled, 
cleaned,  repaired,  assembled  and  tested.  The  motor  is  then 
replaced  beneath  the  car  by  the  reverse  operation.  There 
is  a  third  elevated  track,  3  ft.  6  ins.  from  floor  to  top  of  rail, 
used  for  brake  and  truck  work. 

INGENIOUS  WHEEL  RENEWAL  SCHEME 

The  use  of  elevated  tracks  instead  of  pits  led  the  master 
mechanic  to  adopt  an  ingenious  device  for  removing  wheels 
which  takes  the  place  of  the  sectional  track  commonly  used 
in  pits  for  this  purpose.  The  arrangement  is  to  have  a 
short  piece  of  track  at  the  end  of  one  of  the  elevated  repair 


individual  track  running  through  from 
the  street  at  one  end  to  the  street  at  the 
other  end.  The  capacity  of  this  shed  is 
eighty  of  the  company's  standard  cars. 
The  "pit  shop,"  as  it  is  called,  adjoining, 
is  a  galvanized  iron  building,  82  ft.  x  212 
ft.  It  contains  seven  tracks  for  the  stor- 
age of  extra  cars,  and  tln"ee  of  these  are 
elevated  for  a  distance  of  80  ft.  Fig.  10 
shows  the  interior  arrangement.  The  ele- 
vation of  two  of  the  tracks  is  3  ft.  9  ins. 
from  the  floor  to  the  top  of  the  rail.  These 
elevated  tracks  are  used  in  place  of  pits 
for  repair  work.  The  ground  is  so  wet  in 
New  Orleans,  much  of  the  city  being  be- 
low the  high-water  level  of  the  Mississippi 
River,  which  is  confined  by  levees,  that 
great  difficulty  has  been  experienced  by 


FIG.  12.— REMOVING  WHEELS 

the  street  railways  there  in  keeping  pits  free  from 
water.  In  the  center  of  each  of  these  elevated  tracks, 
TO  ft.  from  the  end,  there  is  placed  in  the  ground, 
set  in  concrete,  a  5-in.  pipe,  4  ft.  long,  capped  at  the 
bottom,  with  a  special  square  flange.    This  pipe  forms 


FIG.  13.— REMOVING  WHEELS 

tracks  so  fixed  that  it  can  be  swung  out- 
wardly on  hinges.  Figs.  12  and  13  show 
this  arrangement  and  the  method  of  oper- 
ating it.  The  two  stringers  of  this  track 
are  cut  at  the  second  post  and  fitted  with 
two  large  steel  hinges  each.  The  inside 
hinge,  having  a  removable  pin,  acts  as  a 
fish-plate  when  closed;  there  is  also  a  latch 
on  the  end  posts  to  hold  track  in  gage. 
The  ends  of  these  stringers  are  supported 
by  a  leg  with  a  wheel,  which  slightly  raises 
the  stringer  and  supports  the  end  of  it 
when  open;  when  closed  the  weight  is  en- 
tirely off  this  wheel,  the  stringer  resting 
hard  down  on  the  end  post.  Banded  to 
the  end  posts  are  two  cotton  screw  jacks, 
which  remove  the  weight  of  the  car  from 
the  hinged  stringers.  The  stringers  are 
then  swung  out,  the  car  remaining  sup- 
ported rigidly  on  the  cotton  jacks,  as 
shown  in  the  cut.  The  wheels  are  then  lowered  on  a 
hydraulic  jack  set  in  a  pipe  casing,  the  same  as  used  in 
the  other  elevated  tracks.  The  incline  shown  on  the  floor 
loads  the  wheels  on  the  jack  head,  in  exactly  the  right 
place,  so  that  they  fit  accurately  when  raised  into  position. 
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The  wheels  are  replaced  beneath  the  car  by  the  reverse 
operation. 

In  this  building  there  is  located  a  40-hp  Economic  boiler 
for  steam  heating  the  entire  shop.  There  are  a  wheel  press, 
emery  wheels  and  drill  press,  operated  by  independent  mo- 
tors. The  blacksmith  shop  is  also  located  in  this  building ; 
it  is  30  ft.  X  50  ft.,  and  contains  two  soft-coal  forges  with 
telescoping  hoods,  one  small  Bradley  coke  forge  for  babbit- 
ting, and  one  Bradley  coke  forge  41  ins.  long  for  long 
heats. 

COMPRESSED  AIR  PLANT 

The  shops  are  fitted  throughout  with  compressed  air. 
There  is  a  Pedrick  &  Ayer  compound  compressor  of  120 
cu.  ft.  free  air  per  minute  capacity  (see  Fig.  15),  driven 
by  a  G.  E.  800  motor  which  was  shunt  wound  in  the  shops 
of  the  company.  There  is  an  automatic  controller,  which 
starts  and  stops  the  motor  upon  a  variation  of  5-lbs.  pres- 


contains  two  tracks,  as  shown  in  Fig.  17,  with  a  transfer 
table  at  the  further  end,  leading  to  the  paint  shop,  which  is 
situated  in  the  other  half  of  this  building  No.  i  track  is 
used  for  repairs.  When  the  car  is  repaired  it  lands  at  a 
transfer  table  and  is  transferred  to  the  paint  shop.  Having 
been  painted,  it  is  returned  by  the  transfer  table  to  track  2 
and  trimmed  out  on  this  track,  thereby  avoiding  excessive 
switching.  In  the  further  end  of  the  building  there  is  a 
gallery  25  ft.  x  25  ft.,  where  gluing,  cabinet  work,  etc., 
is  done.  Further  up,  near  the  roof,  there  is  a  rack  for 
storing  panel  stock,  molding,  etc.  The  capacity  in  this 
shop  is  ten  of  the  company's  standard  cars. 

PAINT  SHOP 

This  shop  (Fig.  16)  is  36  ft.  x  202  ft.,  and  contains  two 


FIGS.  14-17.— MACHINE  SHOP,  AIR  COMPRESSOR,  PAINT  SHOP  AND  CARPENTER  SHOP 


sure.  The  receiver  is  4  ft.  x  24  ft.,  and  has  a  capacity  of 
301  cu.  ft.  Compressed  air  is  used  for  operating  the  hoists 
and  for  general  cleaning  purposes.  It  is  very  effective  in 
cleaning  registers,  motors,  controllers,  etc.,  and  removing 
dirt  and  scale  from  trucks  which  are  to  be  painted.  It  is 
also  used  for  car  cleaning,  to  remove  dirt  from  sash  pock- 
ets, clean  the  inside  finish,  curtains,  seats,  etc.,  and  to  sweep 
the  floor.  For  sweeping  the  floor  a  flat  nozzle  about  i-J  ins. 
wide  is  used ;  it  will  sweep  a  car  in  a  few  minutes,  remov- 
ing the  dirt  from  the  corners  and  from  around  the  cross- 
seat  legs  much  better  than  is  possible  with  brush  and  broom. 

CARPENTER  SHOP 

The  carpenter  shop  is  a  brick  structure  with  steel  roof 
framing  and  composition  roof ;  the  room  is  36  ft.  x  202  ft. 
X  21  ft.  from  track  to  under  side  of  roof  truss  cord.  It 


tracks  with  a  capacity  of  ten  of  the  company's  standard 
cars  at  one  time.  The  floor  is  of  Schillinger  pavement,  well 
drained  to  catch  basins.  Through  the  center  of  the  room 
there  is  a  line  of  4-in.  pipe  set  in  concrete,  fitted  with  cast- 
iron  movable  brackets  for  scafl:'olding.  These  brackets  are 
worthy  of  special  attention,  as  they  are  adjustable  so  easily 
to  any  desired  height.  There  are  two  sets  of  curtains  ex- 
tending across  the  room.  When  a  car  is  being  varnished 
or  ammonia  used,  these  curtains  are  dropped  to  the  floor, 
preventing  the  circulation  of  air,  flying  of  dust,  etc.  One 
of  the  particular  features. of  this  room  is  the  amount  of  high 
light,  making  it  possible  to  ornament  or  varnish  a  car  on 
the  darkest  day.  These  high  windows  entirely  do  away 
with  shadows,  a  feature  much  appreciated  bv  pencilmcn 
and  varnishers. 

The  walls  of  this  and  other  rooms  of  the  shops  are  cov- 
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ered  with  white  water  paint,  which  greatly  improves  the 
hght  and  general  appearance. 

MACHINE  SHOP 

This  shop  is  40  ft.  x  48  ft. ;  it  is  equipped  with  two  lathes, 
a  planer,  bolt  cutter,  universal  grinder,  wet  emery  tool 
grinder,  milling  machine,  radial  drill,  sensitive  drill,  and  a 
5-in.  Niles  double-headed  boring  mill,  fitted  with  a  special 
table,  self-centering  cam,  car-wheel  chuck,  extra  "T"  slots 
with  face-plate  jaws,  the  right-hand  head  being  fitted  with 
regulation  car-wheel  boring  bar.  All  wheels  are  bored  to 
one  of  three  standard  sizes.  All  wheel  seats  on  axles  are 
accurately  turned  to  one  of  the  standards  with  snap  gage,  a 
square-nosed  tool  and  finishing  cut.  Special  home-made 
self-centering  chucks  are  used  for  handling  bearings,  the 


of  the  picture  is  an  adjustable  rack,  into  which  the  sash, 
doors,  etc.,  are  slipped,  perfectly  level,  until  dry.  Back  of 
this  rack  is  a  color  room,  in  which  all  paints  are  mixed  and 
all  brushes,  tools,  etc.,  kept. 


THE  ARMATURE  ROOM 


is  40  ft.  X  40  ft.,  fitted  with  racks  for  storing  armatures,  a 
steel  jib  crane  with  an  air  hoist  for  handling  armatures 
(Fig.  19)  to  any  part  of  the  room,  a  field  winding  machine, 
a  taping  machine,  coil  formers  and  a  Herrick  testing  set. 


POWER  HOUSE  PERFORMANCE 


The  performance  of  power  house  No.  2  of  this  company 
stands  among  the  best  in  the  United  States,  the  price  of 


FIGS.  18-20.— VARNISH  ROOM,  ARMATURE  ROOM  AND  MILL  ROOM 


one  used  for  boring  motor-axle  bearings  having  a  capacity 
of  100  in  ten  hours.  A  general  view  of  the  machine  shop 
is  given  in  Fig.  14. 

THE  MILL  ROOM 

is  38  ft.  X  60  ft.  The  floor  is  raised  4  ft.  above  the  ground, 
with  the  shafting  and  bolts  below  the  floor.  This  gives  a 
perfectly  clear  space  (see  Fig.  20)  for  the  handling  of  long 
timbers.  This  room  is  equipped  with  a  surfacer,  a  mor- 
tising and  boring  machine,  a  handsaw,  a  combined  universal 
woodworker  and  4-in.  x  lo-in.  four-sided  molder,  a  variety 
saw,  a  reversible  single-spindle  shaper,  an  automatic  rail- 
way cut-off  saw  and  a  wood  lathe.  This  department  is  elec- 
trically driven  independent  of  the  remainder  of  the  shop, 
but  in  case  of  accident  could  be  driven  from  the  main  shop 
line  shaft. 

THE  VARNISH  ROOM 

To  this  room,  which  is  30  ft.  x  60  ft.,  all  the  furniture,  inside 
linings,  etc.,  are  taken  to  be  varnished.   In  the  background 


coal  being  considered.  Indeed  it  is  a  question  whether  any 
other  street  railway  power  house  is  doing  as  well  as  this 
under  similar  conditions.  The  average  cost  per  kilowatt- 
hour  for  the  year  1900  was  $.0084,  not  including  interest  or 
taxes.  The  average  monthly  output  for  that  period  was 
291,723  kw-hours.  The  cost  of  coal  was  $2.85  per  2000- 
Ib.  ton  from  Jan.  i  to  Aug.  31,  and  $3.20  from  Sept.  i  to 
Dec.  31,  1900.  The  cost  per  kilowatt-hour  by  months  was 
as  follows : 


January  . . 
February  . 
March  .  . .  . 

April   

May   

June   

July   

August  .  . . 
September 
October  .  . 
November 
December 


0082 
0091 
0092 
0081 
0079 
0081 
0079 
0077 
0089 
0088 
0092 
0088 
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For  January,  which  was  a  fairly  representative  month, 
the  costs  were  as  follows  : 

Labor,  engine  attendance   $330.00 

Labor,  boiler  attendance   140  00 

Labor,  ash  and  coal  handling   55-00 

Coal    1,346.4s 


Engine  oil   

Cylinder  oil  .... 

Waste   

Packing  

Compound   

General  supplies 


18.63 
29.40 


active  in  the  financial  and  general  management  of  the  com- 
pany's affairs.  The  entire  work  of  construction  of  the 
property  as  at  present  was  done  under  the  supervision  of 
Ford,  Bacon  &  Davis,  consulting  engineers  of  New  York 
and  New  Orleans.  A.  H.  Ford  is  manager  in  charge  of 
the  operating  department,  H.  A.  Davis  is  superintendent 
of  equipment,  and,  as  his  title  indicates,  has  charge  of  roll- 


8.13 
12.50 
•50 
31.90 


$1,972.51 

Engine  repairs,  labor   $1.00 

Boiler  repairs,  labor   8.95 

Supplies  for  boiler  repairs   6.00 

Electrical  repairs,  labor  60 

Electrical  repairs,  supplies   3.48 

Repairs,  coal  and  ash  apparatus   2.00 


■  '      ■  $22.03 

Coal  used    944,900  lbs. 

Output   248,760,300  watt-hours 

Watt-hours  per  pound  of  coal   260 

Pounds  of  coal  per  kw-hour   3.8 

The  power  house  force  consists  of  three  oilers, 
working  eight  hours  each  (one  of  whom  has 
charge  of  the  plant  during  the  owl  load) ;  three 
firemen,  working  eight  hours  each;  two  helpers 
in  the  engine   room,  working  ten   hours  each; 


ing  stock,  shops,  power  houses, 
tracks  and  overhead  lines.  E. 
W.  Hiller  is  master  mechanic, 
W.  B.  Brockway  is  auditor,  and 
W.  V.  Crouch,  secretary. 
 ♦^^»  


FIGS.  2r  AND  22.- BOILER  ROOM  AND  EXTERIOR  OF  STATION 


two  coal  passers,  working  ten  hours  each ;  one  boy 
cleaning  and  polishing;  two  engineers,  working  nine  hours 
each.  The  power  house,  shown  in  Figs.  20  and  21,  is 
equipped  with  one  850-kw  G.  E.  generator,  with  cross- 
compound  condensing  Reynolds  Corliss  engine ;  two  300- 
kw  G.  E.  generators,  with  tandem-compound  condensing 
Reynolds  Corliss  engines ;  two  350-hp  and  two  250-hp 
Edgewater  water-tube  boilers,  with  Hawley  down-draft 
furnaces.  The  firing  and  coal  handling  are  by  hand.  The 
piping  from  boilers  to  engines  is  very  short  and  direct. 

The  president  of  the  company  is  J.  K.  Newman,  and  the 
vice-president,  J.  H.  De  Grange,  both  of  whom  are  very 


The  Boston  &  Worcester 
Street  Railway  Company,  of 
Worcester,  Mass,  has  begun 
work  west  of  South  Farming- 
ton  for  its  proposed  road  to 
connect  Boston  and  Worcester, 
Mass.  The  company  is  said  to 
have  successfully  completed  ar- 
rangements for  entering  Bos- 
ton, and  for  passage  through 
the  Newtons.  One  of  the  most 
interesting  points  about  the  new  road  is  that  it  will  at  once 
enter  in  direct  competition  with  the  Boston  &  Albany 
Railroad,  a  powerful  steam  road.  The  distance  between 
Worcester  and  Boston,  by  the  Boston  &  Worcester,  will 
be  38  miles,  while  by  the  Boston  &  Albany  the  distance  is 
44  miles.  The  present  fare  charged  between  the  two  cities 
by  the  Boston  &  Albany  Railroad  Company  is  $1.  The 
Boston  &  Worcester  Street  Railway  Company,  it  is  said, 
contemplates  charging  less  than  half  this  fare.  While  the 
speed  on  the  electric  road  will  undoubtely  be  less  than  on 
the  steam  road,  the  lower  fare  will  probably  attract  con- 
siderable traffic. 
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Storage  Batteries  and  60-CycIe  Railway  Rotaries 


BY  EDWARD  L.  REYNOLDS 


275  ft.,  and  falls  to  the  wheels  through  an  iron  flume  of  8 
ft.  diameter  at  the  top  and  6  ft.  at  the  bottom.  Electric 


The  use  of  storage  batteries  upon  electric  rail- 
ways and  lighting  stations  has  within  the  last  few 
years  reached  great  prominence,  and  it  has  become 
an  accepted  fact  with  most  engineers  that  batteries 
should  necessarily  form  part  of  modern  designs  for 
power  systems  of  this  character. 

The  most  customary  applications  of  batteries  to 
electric  railway  systems  in  the  past  have  been  in 
the  stations  where  direct  current  is  generated,  and 
at  points  far  out  upon  the  lines,  say  from  5  to  10 
miles  from  the  power  house.  In  both  cases  the 
batteries  have  in  general  been  installed  to  regulate 
the  excessive  fluctuations  in  load  peculiar  to  rail- 
way work.  By  thus  relieving  the  machinery  and 
copper  of  these  rapid  changes  in  load,  and  obtain- 
ing a  constant  load  factor  approximately  100  per 
per  cent,  the  cost  of  operation,  the  maintenance  of 
machinery  and  the  first  cost  of  machinery  and 
copper  have  been  in  a  great  many  cases  reduced 


FIG. 


-THE  THREE  300  K\V  ROTARIES 


FIG.  I.— SWITCHBOARD  AND  BATTERY  BOOSTER 

Batteries  have  also  been 


power  is  generated 
at  2400  volts,  two 
phase,  and  stepped 
up  to  22,000  volts, 
three  phase,  and 
thus  delivered  34 
miles  to  Hamilton. 

The  sub-station 
at  A'ictoria  Ave~- 
nue,  Hamilton, 
contains  all  the 
machinery  re- 
quired to  trans- 
form and  distrib- 
ute the  current  for 
the  various  uses 
required.  Thus 
power  is  distrib- 
uted to  the  Hamil- 
ton Street  Railway 
Company,  the 
Hamflton  &  Dun- 
das  Railway  and 
the  Hamilton  Ra- 
dial Railway,  and 
is    also   used  for 


to  an  astonishing  degree 
used  very  extensively  in  connection  with  roads 
operating  from  high-tension  alternating-current 
transmission  with  rotary  conversion  to  500  volts 
direct  current,  the  batteries  in  such  a  case 'being 
installed  both  in  the  power  house  and  in  the  rotary 
sub-stations. 

The  advantage  of  installations  of  the  above  gen- 
eral character  are  too  well  known  for  additional 
comment  here,  but  it  is  the  desire  to  call  attention 
to  one  particular  use  of  batteries  in  conjunction 
with  6o-cycle  rotary  converters  that  prompts  the 
following  brief  description  of  the  Hamilton  Elec- 
tric Light  &  Cataract  Power  Company,  of  Hamil- 
ton, Ont.  This  application  of  the  battery  idea  is 
of  quite  recent  origin,  and  deserves  most  earnest 
consideration. 

This  company  generates  from  water  power.  The 
water  is  taken  from  Lake  Erie  near  the  last  lock 
of  the  Welland  Canal,  and  led  about  12  miles  to 
the  edge  of  the  mountain.    Here  it  has  a  head  of 


FIG.  3.— THE  TRANSFORMERS 
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light  and  power  in  the  town.  This  light  and  power  consists 
of  iio-volt  incandescents  and  arcs  and  alternating-current 
motors.  The  apparatus  in  the  sub-station  consists  of  three 
300-kw,  66-cycle  rotary  converters,  with  550-volt  second- 
aries, ten  175-kw  static  transformers,  22,000-volt  three- 
phase  to  24,000- 
volt  two-phase,  six 
1 50-kw  static  trans- 
formers, 22,000- 
volt  three-phase  to 
3  5  o  -  V  o  1 1  two- 
phase,  and  a  stor- 
age battery  of 
chloride  accumu- 
lators of  capacity 
equal  to  400  amps 
at  550  volts. 

The  switchboard 
and  battery  booster 
are  .shown  in  Fig. 
I,  the  rotarLes  in 
Fig.  2.  The  trans- 
formers are  shown 
in  Fig.  3.  These 
machines  supply 
current  to  the  rail- 
ways, and  are  op- 
erated in  parallel 
with  the  storage 
battery.  The  lat- 
ter absorbs  the 
fluctuations  of  the 
current  and  en- 
ables the  rotaries 
to  run  steadily  with 
a    fixed,  constant 

load,  which  represents  the  average  demand  of  the  railway 
circuit.    It  is  this  fact  that  renders  if  possible  to  operate 


The  regulating  effect  of  this  battery  is  shown  by  the  two 
cuts.  Figs.  4  and  5.  Fig.  4  is  a  reproduction  of  a  voltage 
curve  taken  from  a  recording  voltmeter,  while  the  battery 
was  in  service.  This  voltage  is  taken  upon  the  iio-volt 
lighting  circuit,  and  shows  a  variation  of  such  small  n'ag- 
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FIGS.  4  AND  5.— VOLTAGE  CURVES,  WITH  AND  WITHOUT  BATTERY  IN  CIRCUIT 


incandescents  and  arcs,  electric  street  cars  and  synchron- 
ous motors  from  the  same  busses  fed  from  current  over  the 
same  high-tension  transmission  line. 


FIG.  6.— VIEW  IN  BATTERY  ROOM 


nitude  that  it  is  not  detected  from  observation  of  the  lights. 
Fig.  5  is  a  reproduction  of  a  similar  curve  during  a  cor- 
responding period  of  another 
day  when  the  battery  was  off 
this  circuit.  Here,  under  the 
same  local  conditions,  a  fluc- 
tuation in  voltage  of  large 
magnitude  is  seen,  rendering 
operation  impracticable. 

This  battery  has  uses  other 
than  the  regulation  of  fluc- 
tuations. Frequently  upon  a 
system  of  this  character  some 
trivial  accident  to  line  or  ma- 
chinery will  cause  temporary 
shutdowns.  In  the  plant 
under  consideration  such  ac- 
cidents have  occurred  several 
times,  but  the  roads  have 
never  been  closed  down,  since 
the  battery  has  discharged 
upon  such  occasions  to  tide 
over  the  troubles.  The  Ham- 
ilton Company  has  found  that 
one  of  the  strongest  points 
with  regard  to  the  operation 
of  this  battery  lies  in  the  fact 
that  it  would  hardly  be  possi- 
ble to  operate  the  rotaries 
without  the  battery,  on  ac- 
count of  hunting.  An  additional  advantage  of  this  battery 
is  that  of  supplying  current  to  the  roads  during  the  early 
morning  hours,  when  the  load  is  light,  thus  giving  an  all- 
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night  service  witliout  the  necessity  of  operating  the  rotaries 
continuously. 

The  flexibihty  of  this  system  is  marked,  and  the  advan- 
tage of  operating  Hghts,  synchronous'  motors  and  direct- 
current  motors  from  the  same  transmission  Hne  is  of  mani- 
fest importance.  It  is  sufficient  to  say  that  the  storage 
battery  has  thus  opened  a  field  in  which  lighting  and  rau- 
way  interests  become  one,  and  it  is  safe  to  predict  that  all 
high-tension  transmission  lines  designed  to  supply  direct 
current  through  rotaries  for  railways  will  be  laid  out  upon 
the  above  general  plan,  and  light  furnished  from  the  same 
lines  wherever  it  is  applied. 



The  Service  Capacity  of  Railway  Motors 

BY  N.  W.  STURER 

From  the  manner  in  which  A.  H.  Armstrong,  in  his  arti- 
cle on  the  service  capacities  of  railway  motors,  published 
in  the  April  number  of  the  Street  Railway  Journal,  has 
misinterpreted  the  writer's  article  on  a  similar  subject  in 
the  January  number,  it  seems  necessary  that  some  further 
explanations  may  be  given  which  will  serve  to  enlighten 
any  who  may  have  been  similarly  misled.  In  the  writer's 
article  a  new  method  for  defining  the  capacity  of  railway 
motors  was  proposed.  The  method  showed  how  to  analyze 
and  determine  the  value  of  the  average  losses  sustained  by 
a  motor  in  any  given  service,  and  how  these  losses  could  be 
leproduced  in  their  proper  distribution  in  a  continuous 
shop  test.  This  test  was  proposed  as  a  means  of  deciding 
whether  this  motor  would  have  the  requisite  capacity  for 
the  given  service. 

To  illustrate  the  method  by  an  example,  the  acceleration 
and  power  curves  for  a  given  set  of  conditions  were  plot- 
ted, and  from  them  the  average  losses  were  calculated. 
The  class  of  service  assumed  was  one  with  four  stops  per 
mile,  a  service  approximating  city  and  suburban.  It  was 
clearly  shown  that  the  average  losses  could  be  reproduced 
in  a  shop  test  by  running  the  motor  continuously  at  a  cur- 
rent of  33  amps.,  that  being  the  square  root  of  mean  square 
current  in  the  motor  during  the  total  time,  including  stops, 
and  at  300  volts,  this  being  the  voltage  which  with  a  current 
of  33  amps,  would  produce  the  average  iron  loss.  Follow - 
mg  this  example,  it  was  stated :  "The  foregoing  analysis 
may  seem  to  indicate  that  a  large  amount  of  calculation  is 
necessary  in  order  to  select  a  motor  for  properly  meeting 
given  conditions,  but  this  is  not  the  case.  The  various 
cycles  of  work  the  motor  has  to  do  should  by  all  means  be 
laid  out,  and  the  equivalent  heating  current  and  the  average 
voltage  on  the  motor  determined,  but  it  is  unnecessary  to 
go  into  the  refinements  of  iron  loss  to  the  extent  that  is 
done  in  this  analysis.  Tlie  average  voltage  on  the  motor 
is  usually  belozv  250  z'olts,  and  for  all  such  work  an  equiva- 
lent voltage  of  300  may  be  taken  for  the  continuous  testing. 
For  interurban  service,  where  a  high  average  voltage  on 
the  motor  is  maintained  by  reason  of  the  small  number  of 
stops,  an  equivalent  voltage  of  400  will  suffice.  Therefore, 
if  the  continuous  capacity  of  railway  motors  is  stated  in 
terms  of  current  at  both  300  and  400  volts,  this  information 
will  cover  all  classes  of  service  with  necessary  precision. 
From  the  fact  that  the  allowable  heating  current  of  the 
motor  in  the  foregoing  example  is  35  amps,  at  300  volts, 
and  33  amps,  at  400  volts,  it  will  be  seen  that  the  exact 
equivalent  voltage  is  not  necessary  for  the  test.  The  tem- 
perature of  the  armature  does  not  rise  in  proportion  to 
the  total  loss  in  it,  as  the  higher  voltage  gives  higher  speed 
and  consequently  better  ventilation." 

Mr.  Armstrong  takes  exception  to  these  statements,  and 
thinks  that  tlTC  method  gives  "incomplete  and,  in  many 


cases,  misleading  results."  His  objections  may  be  summed 
up  as  follows  :   He  states, 

(1)  That  "it  ignores  the  interchange  of  armature  and 
field  heat." 

(2)  That  "it  assumes  the  same  conditions  of  ventilation 
on  the  testing  stand  as  exist  in  operation." 

(3)  That  "the  voltages  which  were  selected  for  the 
standard  shop  test  are  improperly  chosen." 

In  answer  to  the  first  objection  it  need  only  be  said  that 
a  test  in  which  the  motor  is  run  with  the  average  losses 
properly  distributed  between  the  copper  and  iron  cannot 
"ignore  the  interchange  of  field  and  armature  heat."  The 
conditions  of  internal  ventilation  are  practically  the  same, 
whether  the  motor  is  on  the  testing  stand  or  in  service,  and 
the  interchange  of  heat  will  therefore  be  the  same. 

The  second  objection,  that  the  method  assumes  the  same 
conditions  of  ventilation  in  a  shop  test  as  exist  in  service, 
is  without  foundation.  Owing  to  the  length  of  the  writer's 
article,  the  question  of  temperature  was  not  taken  up,  and 
this,  perhaps,  may  have  been  the  cause  of  the  mismider- 
standing  that  Mr.  Armstrong  has  shown.  It  is  possible 
that  one  might  interpret  the  article  in  this  way,  but  no  such 
statement  was  made,  and  such  an  inference  was  certainly 
not  intended.  It  is  well  understood  that  the  conditions  of 
external  ventilation  which  exist  under  a  moving  car  will 
give  a  very  much  less  temperature  rise  than  the  same 
losses  in  the  motor  will  produce  in  a  shop  test. 

The  circulars  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  which  were  referred  to  in  the 
writer's  article,  contain  this  statement :  "Owing  to  the  im- 
proved ventilation  which  is  secured  when  the  motors  are 
under  a  moving  car,  the  actual  rise  of  temperature  in  serv- 
ice with  this  current  would  probably  not  exceed  55  degs. 
C.  by  the  thermometer,"  instead  of  75  degs.  C,  as  obtained 
in  a  shop. 

It  will  be  seen  by  this  that  the  method  does  not  asf.ume 
the  same  conditions  of  ventilation  in  shop  test  as  in  service. 
It  does  assume,  however,  that  the  entire  motor  will  run 
cooler  in  operation  than  in  a  corresponding  shop  test,  and 
this  assumption  is  supported  by  reliable  tests.  It  is  evident 
that  with  an  enclosed  motor  the  total  heat  mu.st  be  dissi- 
pated through  the  outside  shell,  and  it  follows  at  once  Hiat 
as  long  as  the  amount  and  distribution  of  the  losses  are  the 
same  in  each  case  the  relation  between  the  armature  and 
field  temperatures  will  remain  practically  the  same,  whetiier 
the  motor  be  run  in  shop  or  in  service. 

Tests  made  under  the  supervision  of  the  writer  have  re- 
peatedly shown  that  this  is  the  case,  whether  the  tempera- 
tures are  .measured  by  thermometer  or  l^y  resistance  meth- 
ods. As  would  naturally  be  expected,  however,  the  re- 
sults obtained  by  the  latter  method  are  much  more  con- 
sistent and  reliable.  It  is  possible  that  Mr.  Armstrong  was 
misled  by  inaccurate  thermometer  readings  in  the  tests 
which  he  described.  In  the  light  of  all  reason  the  state- 
ment that  "the  field  constant,"  or,  in  other  words,  the  rise 
of  temperature  in  the  field  coils,  during  a  shop  test  is  prac- 
tically the  same  as  in  service,  while  that  in  the  armature 
may  be  as  much  as  41  per  cent  higher,  is  decidedly  er- 
roneous. There  is  no  excuse  or  reason  whatever  for  such 
a  condition  of  affairs,  and  if  Mr.  Armstrong  will  make 
further  and  more  careful  tests,  measuring  temperatures  by 
resistance  method,  there  is  no  doubt  that  he  will  be  con- 
vinced of  the  truth  of  the  above  statements.  Service  tests 
made  under  conditions  approximating  those  in  the  writer's 
example  gave  a  temperature  rise  between  25  and  30  per 
cent  below  that  produced  by  the  same  average  losses  in 
shop  test.  This  ratio,  however,  will  not  be  the  same  for 
all  classes  of  service.  Its  value  depends  on  a  number  of 
conditions,  such  as  the  schedule  speed,  which  determines 
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the  average  velocity  of  the  air  about  tlie  motors ;  the  length 
of  stops,  during  which  the  heat  will  be  dissipated  at  prac- 
tically no  greater  rate  than  in  a  shop  test ;  the  state  of  the 
weather,  including  the  temperature,  velocity  of  the  wind, 
etc.,  and,  to  some  extent,  the  gear  ratios  used.  Further 
data  are  needed  to  cover  all  classes  of  service,  but  it  is  safe 
to  assume  that  the  temperature  rise  in  all  motors  in  ordi- 
nary street  railway  service  will  be  25  per  cent  less  than  in 
a  shop  test  giving  the  same  average  losses  properly  dis- 
tributed. For  suburban  work  a  reduction  of  30  per  cent 
may  be  counted  on,  while  for  high-speed  interurban  serv- 
ice a  value  for  this  constant  of  35  or  even  40  per  ceiit  is 
not  improbable. 

The  third  objection,  in  regard  to  the  voltages  selected  for 
the  standard  shop  tests,  is  also  untenable.  In  the  light  of 
facts,  it  is  difficult  to  see  any  basis  for  this  objection.  The 
voltage  of  300  was  selected  for  the  standard  shop  test  be- 
cause that  voltage,  with  the  continuous  ecjuivalent  of  the 
service  currents,  will  give  an  iron  loss  equal  to  or  some- 
what greater  than  the  average  iron  loss  in  the  ordinary  city 
'ivork.  As  stated  in  the  quotation  above,  the  average  volt- 
age on  the  motor  is  usually  below  250  volts.  This,  of 
course,  means  the  average  over  the  entire  time  the  motor 
is  in  operation-,  including  coasting  and  stops.  In  the  ex- 
ample cited,  which  approximates  city  and  suburban  service, 
it  Vv'as  clearly  shown  that  the  average  iron  loss  would  be 
reproduced  by  running  the  motor  in  the  shop  test  at  300 
volts,  or  about  one-third  higher  than  the  average  voltage. 
The  iron  loss  in  a  railway  motor  is  a  very  complex  func- 
tion of  current  and  voltage,  increasing  with  both ;  but 
tests  and  calculations  both  show  that  the  voltage  of  300 
for  the  continuous  shop  test  will  fully  cover  the  average 
conditions.  It  is  not  claimed  that  this  will  give  the  exact 
average  iron  loss  in  every  class  of  city  service,  but  the 
results  will  be  close,  and  it  will  be  found  that  where  the 
service  iron  losses  average  less  than  that  given  by  300 
volts  the  schedule  speed  is  also  low,  so  that  the  ventilation 
is  not  as  good  as  in  the  average  case,  and  the  temperatures 
of  the  motor  in  service  and  shop  test  will  therefore  still 
bear  the  same  relation.  Thus,  although  the  voltages  of  300 
and  400  may  have  been  chosen  arbitrarily,  there  were  good 
reasons  for  the  choice. 

The  idea  in  proposing  such  tests  is  to  secure  a  standard 
test  for  railway  motors  that  will  not  only  serve  as  a  basis 
for  comparison  between  different  motors,  but  will  also  be 
a  measure  of  their  capacity  for  service  conditions.  For 
comparing  motors  of  different  construction  a  standard 
test  is  absolutely  necessary,  and  it  can  be  made  only  in  the 
shop,  where  all  conditions  are  entirely  under  the  control 
of  the  engineer.  A  test  which  consists  merely  in  keeping 
a  constant  load  on  a  motor  running  in  a  place  where  it  is 
protected  from  drafts  is  certainly  capable  of  much  greater 
accuracy  than  any  attempt  to  make  in  service  an  all-day 
test  under  uniform  conditions.  It  is  true  that  in  order  to 
get  the  full  advantage  of  the  results  of  the  shop  test  it  is 
necessary  to  apply  a  constant  which  is  determined  by  serv- 
ice test.  But  these  service  tests  need  not  be  made  with 
each  and  every  motor  under  all  the  dift'erent  conditions. 
The  constants  should  be  practically  independent  of  the 
motor,  ane  once  obtained  on  one  motor  should  be  approxi- 
mately correct  for  all. 

The  curves  which  Mr.  Armstrong  gives,  showing  the 
schedule  speed  at  which  a  certain  motor  will  pull  certain 
loads,  making  different  number  of  stops,  are  very  useful. 
A  large  number  of  similar  curves  may  be  made  up,  and 
the  method  pursued  in  laying  them  out  is  immaterial,  so 
long  as  the  results  obtained  are  reliable.  But  these  curves 
do  not  obviate  the  necessity  for  a  standard  by  which  street 
railway  motors  may  be  compared.   In  fact,  there  is  nothing 


in  Mr.  Armstrong's  article  which  even  suggests  such  a 
standard.  The  curves  showing  the  temperature  constants 
for  dift'erent  ratios  of  field  and  armature  losses  are  interest- 
ing, but  impracticable  for  the  ordinary  engineer  to  work 
with,  and  are  of  no  more  use  to  him  than  a  chemical 
analysis  of  the  steel  castings  of  the  motor  would  be. 

Even  the  acceleration  and  power  curves  from  which  were 
deduced  the  curves  and  separate  losses  and  the  ratio  of 
armature  to  field  losses  indicate  the  inefficiency  of  such  a 
niethod.  The  results  given  therein — which  are  strictly  cor- 
rect only  under  identical  conditions  of  service — when  ana- 
lyzed are  as  follows : 

Distance  between  stops  1,000  ft.  4,000  ft. 

Average  voltage  on  motor   143  volts  344  volts 

Equivalent  voltage  for  shop  test, 

approximate    200  volts  450  volts 

Square  root  of  mean  square  cur- 
rent   36  amps.  31  amps. 

Ratio  of  armature  loss  to  field 

loss    1.2s  2.5 

Schedule  speed    12.6  M.  P.  H.        19.8  M.  P.  H. 

Maximum  rise  in  temperature...     66  deg.  C.  62  deg.  C. 

These  are  extreme  conditions  to  be  met  by  a  motor 
using  the  same  gear  ratio  for  all  conditions.  If  the  service 
consisted  of  a  series  of  runs  of  1000  ft.  each,  a  gear  ratio 
giving  a  greater  reduction  in  speed  should  be  used.  If 
the  service  consisted  of  a  series  or  runs  of  4000  ft.  each, 
the  gear  reduction  would  preferably  be  less.  With  the 
proper  gear  ratio,  the  square  root  of  mean  square  current 
for  the  shorter  run  would  be  lower,  and  the  equivalent 
voltage  higher.  For  the  longer  run  the  current  would  be 
higher,  and  the  voltage  lower  than  in  the  tests  given. 
Both  of  these  changes  v^'ould  work  the  motor  at  nearer  the 
equivalent  voltages  of  300  and  400,  which  were  selected 
by  the  writer  as  representing  average  service  conditions. 
If  the  service  consisted  both  of  short  and  long  runs,  the 
gear  ratio  used  in  the  tests  would  probably  be  satisfactory, 
and  the  all-day  results  in  current,  voltage  and  temperature 
would  be  between  the  extremes  shown. 

But,  in  spite  of  the  extreme  conditions  obtaining  in 
these  tests,  which,  with  the  gears  used,  corresponds  to 
service  quite  outside  of  the  average,  and  in  spite  of  the 
consequent  wide  variation  in  the  ratio  between  the  arma- 
ture and  field  losses,  the  maximum  temperature  rise  in  the 
motor  varied  only  from  66  degs.  C.  in  the  one  case  to  62 
degs.  C.  in  the  other.  Since  the  rise  of  66  degs.  C.  re- 
sulted from  a  service  equivalent  to  a  test  of  36  amps,  at 
200  volts,  while  the  rise  of  62  degs  C.  resulted  from  a  serv- 
ice corresponding  to  a  load  of  31  amps,  at  450  volts,  it  is 
evident  that  the  heating  effect  of  the  iron  losses  is  of  com- 
paratively slight  importance,  and  that  the  labor  of  calcu- 
lating ratios  between  the  losses  in  armature  and  field  is 
unnecessary.  Thus,  Mr.  Armstrong's  own  tests,  if  prop- 
erly interpreted,  furnish  excellent  evidence  in  support  of 
the  writer's  method  of  considering  the  square  root  of  mean 
square  current  as  the  controlling  factor  in  the  determina- 
tion of  the  service  capacity  of  railway  motors. 


The  Toledo  &  Monroe  Railway,  which  will  be  part  of 
the  line  from  Toledo  to  Detroit,  is  proving  one  of  the  best 
paying  interurban  properties  in  the  country.  It  has  been 
in  operation  only  about  three  months  and  only  three  cars 
are  operated,  yet  each  car  earns  in  the  neighborhood  of 
$80  per  day.  The  run  of  22  miles  from  Toledo  to  Monroe 
is  made  in  fifty  minutes,  and  the  fare  is  only  25  cents,  con- 
siderably less  than  half  the  figure  charged  by  the  compet- 
ing steam  road.  It  is  said  that  the  steam  road  has  lost  90 
per  cent  of  its  local  business  in  consequence  of  this  com- 
I)etition. 


674 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL   No.  i8. 


The  Automatic  Train  Recorder  of  the  Brooklyn  Rapid 
Transit  Company 


There  is  located  in  the  office  of  the  general  manager  of 
the  Brooklyn  Rapid  Transit  Company  an  automatic  train- 
movement  recorder,  which  produces  a  permanent  record  of 
the  train  service  on  the  elevated  lines.  A  circular  record 
sheet  ruled  in  concentric  circles,  which  arc  divided  by  ra- 
dial lines  into  twelve  hourly  spaces,  and  subdivided  into 
five-minute  spaces,  is  mounted  on  a  clock  movement  and 
revolved  in  front  of  a  row  of  needles,  which  punch  out  the 


A  PORTION  OF  THE  RECORD 


DIAGRAM  OF  CIRCUITS 


record  of  train  movements.  The  paper  is  so  mounted  with 
respect  to  the  row  of  recording  needles  that  the  space  be- 
tween any  two  of  the  circular  rulings  runs  continually 
before  a  needle  actuated  by  trains  on  one  individual  line 
ot  the  elevated  system,  so  that  the  record  punched  out  by 
any  needle  in  the  twelve  hours  required  for  one  revolution 
of  the  sheet  will  accurately  represent  the  number  and 
spacing  of  trains  passing  a  given  point  on  the  line  in  ques- 
tion during  a  period  of  twelve  hours.  It  will  be  seen  ihat 
a  circular  record  sheet  is  peculiarly  adapted  to  this  pur- 
pose, as  the  outermost  circles  of  the  sheet  on  which  the 
scale  of  minutes  is  comparatively  large  may  be  used  for 
record  of  service  on  busy  lines  having  short  intervals  be- 
tween trains,  whde  the  circles  nearer  the  center  of  :ach 
record  sheet  may  be  used  for  less  busy  lines,  on  which  the 
intervals  between  trains  are  comparatively  long. 

The  apparatus  in  question  produces  a  record  of  the  tra-ns 
passing  a  given  point ;  to  accomplish  this  result  an  insu- 
lated section  of  rail  30  ft.  in  length  is  installed  on  each  line 
at  the  point  at  which  it  is  desired  to  record  the  movement 
of  trains.  Referring  to  the  accompanying  diagram,  a 
circuit  containing  a  relay  ( i )  and  battery  (4)  is  closed  by 
the  first  pair  of  wheels  of  a  train  entering  the  insulated  sec- 
tion (6),  and  remains  closed  until  the  last  pair  of  wheels 
leaves  the  section.  The  operation  of  relay  (i)  closes  the 
circuit  operating  the  recorder  needle  (7),  and  the  circuit 
operating  relay  (2)  in  multiple  with  it.  The  operation  of 
lelay  (2)  closes  the  circuit  energizing  relay  (3),  which 
open-circuits  the  recorder  needle  (7)  and  holds  it  open 
until  the  main-line  relay  ( i )  is  opened  by  the  passing  of 
train  from  the  insulated  section.  This  series  of  movements, 
insuring  the  immediate  release  of  the  recorder  needle  after 
it  has  punched  its  record,  is,  of  course,  to  prevent  the  re- 
tarding of  the  record  sheet,  which  would  happen  if  the 
needle  were  allowed  to  stay  down  and  hold  it  during  the 
time  required  by  a  train  in  passing  the  insulated  section. 


When  a  train  has  left  the  section  the  various  relays  drop 
back  to  their  original  positions,  as  shown  by  the  diagram, 
and  are  ready  to  receive,  transmit  and  record  the  next  suc- 
ceeding train  report.  Should  a  train  for  any  reason  have 
to  stand  on  the  insulated  section  no  derangement  of  the 
recording  devices  can  occur.  Independent  batteries  are 
now  used,  but  as  soon  as  the  required  relay  magnet  coils 
are  wound  the  apparatus  will  be  operated  by  current  taken 
from  the  third  rail,  at  500  volts. 

The  advantages  of  having  such  a  record  are  manifold. 
The  general  manager  has  before  him  a  record  of  train  oper- 
ation of  unquestionable  accuracy, 
  which  shows  him  the  interval  main- 
tained on  all  lines  at  all  hours  of 
the  day  and  night;  he  has  instan- 
taneous notice  of  the  character  of 
service  at  any  time  he  cares  to  in- 
spect the  sheet,  and  if  for  any  rea- 
son he  suspects  that  an  adequate 
service  is  not  being  given  he  has 
a  ready  means  at  hand  of  reliably 
informing  himself  on  the  point.  By 
an  examination  of  the  records  any 
irregularity  of  the  service  on  the 
line  or  division,  or  if  trains  are  not 
regularly  spaced,  is  apparent  from 
the  irregular  spacing  of  the  dots  on 
the  record  sheet,  and  so  plainly  in- 
dicated that  no  study  nor  consider- 
ation is  needed  to  develop  the  fact. 
The  ease  with  which  the  character 
of  service  maintained  on  any  line 
may  be  instantly  judged  is  in  strong 
contrast  to  the  trouble  required  to 
get  the  same  information  from  train  sheets,  and,  when  ob- 
tained from  train  sheets,  the  information  is  usually  many 
hours  old,  and  the  several  items  not  necessarily  accurate. 

In  case  of  complaints  two  or  three  days  old  from  patrons 
of  the  road  concerning  long  intervals  between  trains,  the 
record  sheet  for  the  day  and  hour  in  question  may  be  con- 
sulted arid  immediate  information  be  obtained  as  to  the 
train  movements  at  that  time.  Many  other  ways  of  uirliz- 
ing  this  kind  of  record  will  suggest  themselves  to  the  rail- 
road man,  and  possibly  different  uses  made  of  it  than  those 
enumerated,  under  different  local  conditions.  This  method 
of  automatically  recording  train  movements  on  different 
lines  by  means  of  an  insulated  rail  section,  and  the  other 
apparatus  described,  is  due  to  General  Manager  Bracken- 
ridge,  and  the  system  has  been  in  satisfactory  service  for 

the  past  five  months. 



A  national  convention  for  the  discussion  of  commercial 
reciprocity  will  be  held  in  Washington,  D.  C,  beginning 
Tuesday,  Nov.  19,  and  continuing  for  three  days.  This 
convention  will  be  composed  exclusively  of  manufacturers 
properly  accredited  as  delegates  by  trade  and  commercial 
organizations,  and  its  deliberations  will  be  confined  to 
commercial  reciprocity  in  its  bearing  upon  the  industries 
of  this  country  and  its  influence  upon  our  export  trade. 
The  object  of  this  convention  is  to  ascertain  accurately  the 
views  of  representative  manufacturers  on  this  subject,  and 
to  formulate,  if  possible,  some  practical  suggestion  for 
such  legislation  or  diplomatic  negotiation  as  may  be  neces- 
sary to  establish  more  intimate  commercial  relations  be- 
tween the  United  States  and  other  natrons.  The  co-oper- 
ation of  all  organizations  that  embrace  manufacturers 
within  their  membership  is  earnestly  solicited  in  order  to 
insure  the  complete  success  of  this  effort  to  give  definite 
form  and  expression  to  the  views  of  the  manufacturers  of 
the  United  States  on  the  subject  of  commercial  reciprocity. 
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Modern  Electric  Railway  Switchboard  Practice 


BY  G.  U.  G.  HOLMAN 


To  present  readily  the  more  recent  practice  in  switch- 
boards for  electric  railway  installations,  the  subject  has 
been  divided  into  two  divisions.  One  is  the  control  of  direct 
currents  from  the  generator ;  the  other,  the  control  of  alter- 
nating currents  from  the  generator,  following,  as  we  will, 
this  control  through  the  conversion  of  the  alternating  cur- 
rent to  direct  current  for  use  on  railway  lines. 

The  direct  current  class  of  switchboard  is  dependent  in 
its  style  upon  the  cajjacity  it  is  designed  to  handle,  this 
capacity  varying  from  that  required  for  a  few  cars  to  that 
necessary  to  operate  a  system  of  many  cars.  The  alter- 
nating-current class  for  obvious  reasons  has  more  often 
been  applied  to  the  larger  systems,  inasmuch  as  greater 
capital  has  hitherto  been  represented  in  the  station  equip- 
ment, than  a  small  railway  could  possibly  afiford.  The 
smaller  direct-current  railway  plant  is  more  numerous, 
although  the  aggregate  kilowatt  capacity  of  such  railway 
power  stations  in  the  United  States  does  not  equal  that  of 
the  larger  plants. 

Attention  to-day  is  drawn  to  the  alternating-current 
high-tension  system,  as  a  method  of  lifting  a  combination 
of  small  street  railways  in  proximity  to  each  other  from 
poor-paying  to  good-paying  properties.  This  is  particu- 
larly noticeable  where  water  power  is  available  within  an 
economical  distance  for  such  transmission,  whereas,  with 
the  direct  generation  of  500  volts  or  600  volts,  the  copper 
cost  of  transmission  the  same  distance  would  make  the 
proposition  untenable.  The  supply  even  of  one  small  rail- 
way, with  power  from  a  distant  alternating-current  source, 
primarily  installed  for  other  power  purposes,  has  made  it 
possible  for  the  road  to  be  a  paying  proposition  from  the 
cheapness  of  its  power.  Where  power  from  the  old  plants 
cost  from  i-|  cents  to  cents  per  kilowatt-hour,  the  cost 
with  polyphase  equipment  is  brought  to  f-cent  and  even 
^-cent  per  kilowatt-hour. 

Before  going  into  the  detail  of  the  methods  of  controlling 
the  generator  output  to  the  line,  it  will  be  well  to  take  up 
some  of  the  questions  familiar  to  the  manufacturers'  en- 
gineers, but,  perhaps  not  so  well  known  to  station  men, 
such  as  relate  to  the  kinds  and  properties  of  the  material 
used  for  switchboard  panels,  the  allowable  capacities  of  dif- 
ferent forms  of  current  carrying  metal  connections,  and  the 
practical  clearance  experience  dictates  should  exist  between 
certain  potentials. 

Slate  and  marble  have  superseded  the  skeleton  formed 
wooden  switchboard  of  the  earlier  days,  for  the  mounting 
of  switches  and  instruments,  although  it  may  come  about 
in  the  future  that  the  skeleton  type  will  again  be  used  for 
supporting  hand  operating  mechanism,  but  built  of  steel, 
owing  to  the  increased  practice  of  isolating  the  greater  cur- 
rent and  potential  devices  inside  of  fireproof  compartments 
placed  some  distance  away  from  the  instrument  and  operat- 
mg  panels. 

Slate  or  marble  for  switchboard  purposes  must  neces- 
sarily be  free  from  metallic  striae.  Each  substance  is  se- 
lected, first,  for  its  insulating  qualities,  and  second  for  its 
capability  of  finish  and  its  mechanical  strength.  Electrical 
tests  are  made  on  the  rough  slab  before  drilling  and  polish- 
ing, apd  after  the  mounting  of  instruments  and  mechanism, 
since  the  drilling  of  the  holes  may  develop  a  conducting 
strata,  or  one  of  poor  insulation.  For  railway  600-volt 
direct-current  work,  tests  are  made  at  3000  volts  alternat- 
ing. Railway  development  now  being  aided  by  long  dis- 
tance transmission  of  high-potential  polyphase  currents, 
we  are  compelled  to  consider  working  voltages  above  600 


volts,  so  that  in  the  use  of  electrical  transmission  for  rail- 
way work,  double  the  working  voltage  is  used  for  the  tests. 
Slate  should  not  be  used  for  a  working  voltage  of  over  1000 
volts.  Tests  are  made  from  stud  to  stud,  and  from  studs 
to  ground,  or  the  iron  frame  of  the  panels. 

Suitable  slate  is  rarely  found  in  iron-producing  localities, 
since  slate  from  such  sections  is  likely  to  have  iron  present. 
Plain  slate  finish  is  objectionable,  owing  to  the  green  and 
yellow  spots  and  blemishes  brought  out  by  the  polish.  It  is 
consequently  generally  black  enameled,  first  being  thor- 
oughly baked  to  dry  out  any  moisture  present.  In  this  way 
the  enameling  process  improves  the  insulation  qualities  of 
the  slate.  It  is  to  be  more  highly  recommended  than  marble 
for  railway  switchboards,  from  its  more  favorable  action 
under  arcing  and  under  accidental  contact  with  oil. 

Marble  for  tensions  of  over  3000  volts  should  be  polished 
on  both  sides.  When  used  with  oil  switches  mounted  on 
the  back,  a  coat  of  suitable  varnish  should  be  given  the 
back  surace  of  the  marble  in  order  to  prevent  it  from  ab- 
sorbing the  oil.  Marble  and  molded  insulation  projection 
I  in.  from  the  panel  surface  about  a  live  conductor  per- 
mits the  safe  use  of  5000  volts.  Adding  ins.  more  to 
the  height  of  the  molded  material  permits  the  use  of  10,000 
volts.  Making  the  total  height  of  the  insulator  3^  ins.  per- 
mits the  use  of  15,000  volts  with  safety. 

In  railway  switchboard  work,  copper  is  almost  wholly 
used  for  the  current-carrying  conductors.  It  is  not  advisa- 
ble to  use  bars  of  over  |-  in.  in  thickness,  where  the  heating 
is  to  be  kept  below  20  degs.  C.  rise  above  the  temperature 
of  the  surrounding  air.  About  1000  amps,  is  the  current 
per  square  inch  practice  indicates  for  such  bars.  Copper 
will  give  a  temperature  rise  of,  say,  15  degs.  C.  at  1000 
amps,  per  square  inch  of  cross  section.  With  aluminum, 
we  can  use  600  amps. ;  cast  copper,  500  amps. ;  composition 
metal,  100  amps,  to  300  amps.,  and  with  iron,  150  amps,  per 
square  inch.  Of  both  bars  and  circular  studs  the  smaller 
sizes  allow  greater  amperage  per  square  inch,  owing  to 
the  increasing  ratio  of  surface  to  area  the  smaller  the  ex- 
ternal dimension.  For  a  20  degs.  C.  rise  in  circular  studs  of 
the  following  diameters  is  given  the  approximate  number 
of  amperes  per  square  inch  allowed  in  practice : 
^-in.  stud,  1,200  amps. 
%  "       "  1,200 

1  "       "     1,100  " 
"       '■     1,000  " 

"    "    950  " 
13/4  "     "     850  " 

2  "  "  800  " 
2j4  "        "         700  " 

3  _"      "       650  " 

The  temperature  rise  at  the  point  of  contact  of  surface 
upon  surface  varies,  of  course,  with  the  applied  pressure, 
and  with  the  area  of  actual  contact ;  or,  expressing  it  in  an- 
other way,  the  allowable  amperes  per  square  inch  of  ap- 
parent contact  varies  with  the  perfection  of  contact.  Thus 
the  allowable  amperes  per  square  inch  for  contact  clips, 
such,  for  example,  as  are  on  a  knife-blade  switch,  varies 
from  50  amps,  to  100  amps.  Bolted  clips  allow  from  100 
amps,  to  200  amps,  per  square  inch ;  and  laminated  brush 
contact,  from  300  amps,  to  500  amps,  per  square  inch.  The 
smaller  the  superficial  area  of  contact,  the  greater  is  the 
allowable  amperes  for  the  same  temperature  rise.  Thus  a 
contact  clip  of  one-half  square  inch  area  will  allow  a  much 
greater  density  of  current  per  square  inch,  than  a  clip  of 
I  sq.  in',  area.  In  this  respect  the  underwriter's  require- 
ments of  50  amps,  per  square  inch  of  superficial  area  of 
contact  fails,  for  it  is  obviously  unfair  to  the  producers 
of  small  switches  which  can  easily  be  built  of  75  amps, 
and  even  100  amps,  per  square  inch,  with  a  very  low  tem- 
perature rise.  But  in  very  large  switches,  even  50  amps, 
per  square  inch  is  too  large  a  figure.   Temperature  rise,  or 
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a  sliding  scale  of  amperes  per  square  inch  of  contact,  would 
be  more  fair. 

The  size  and  number  of  the  main  and  equalizer  cables 
for  each  generator,  as  dictated  by  experience,  is  an  im- 
portant detail,  and  is  given  in  the  table  below : 
Generator  kw      Amps.  Main 

circ.  mil 
I — 300,000 
I — 400,000 
I — 750,000 

1 —  1,500,000 

2 —  1,500,000 

3 —  1,000,000 

4 —  1,500,000 
6 — 2,000,000 

Cast  copper  has  a  conductivity  from  30  per  cent  to  60  per 
cent  of  that  of  rolled  or  drawn  copper,  altliough  there  are 


volts  =  575 
100 
200 
300 
500 
800 
1,000 
2,000 
3,200 


Amps. 

174 
261 
522 
870 
1,39-2 
1,740 
3.480 
5.570 


Equalizer 
circ.  mil 
I — 300,000 
I — 400,000 
I — 750,000 

1 —  1,500,000 

2 —  1,500,000 

3 —  1,000,000 

3 —  1,500,000 

4 —  2,000,000 


FIG.  I.— STANDARD  G.  E.  RAILWAY  BOARD 

mixtures,  very  high  in  copper,  which  can  readily  be  cast, 
possessing  a  conductivity  of  80  per  cent  of  drawn  copper 
and  presenting  a  good  appearance.  Ordinary  cast  copper 
is  apt  to  be  spongy  and  have  blow  holes.  Round  shapes 
of  copper  can  be  readily  drawn  or  rolled,  but  thin  flat  bars 
are  not  easily  drawn  to  gage,  coming  out  of  the  die  with 
surface  blemishes,  and  untrue  to  gage.  Experience  dictates 
that  perfect  copper  bars  may  only  be  obtained  by  rolling, 
but  the  drawn  stock  can  be  obtained  slightly  cheaper  in 
price. 

Striking  distances  of  500-volt  current-carrying  metals 
vary  with  the  current  strength.  By  striking  distance  is 
meant  the  distance  between  metals  maintaining  a  difference 
of  potential  at  which  an  arc  might  form.  Tests  have  shown 
that  with  25  amps,  at  625  volts,  the  safe  striking  distance 
is  2^  ins. 

with    50  amps.,  2V1  ins. 
"     100     "  4S/s 
"    200     "  sK 
"    300  " 

"  400    "  sVs 

"    500      "      5  11-16 
"    700.   "  5?4 
"  1,000     "  sVa 


it  will  be  noticed  that  the  necessary  distance  increases 
rapidly  with  the  smaller  currents,  but  develops  a  less  ratio 
of  increase  with  the  higher  currents.  A  curve  plotted  would 
approach  the  form  of  an  iron  magnetic  saturation  char- 
acteristic and  is  useful  in  the  designing  of  current-con- 
trolling apparatus.  Of  course,  the  rating  of  current-carry- 
ing parts  of  a  switchboard  has  come  to  mean  the  rating 
able  to  stand  a  continuous  25  per  cent  overload,  and  a 
temporary  overload  of  50  per  cent.  Sometimes  a  100  per 
cent  overload  is  specified,  which  is  duly  considered  in  the 
design  of  the  apparatus.  A  good  margin  is  provided  for 
safe  striking  distances,  or  spaces. 

We  now  take  up  the  railway-generating  station  of,  say, 
two  or  more  direct-current  generators  of  400  kw,  or  less, 
each.  As  many  generator  panels  are  required  as  there  are 
generators,  and  as  many  feeder  panels  as  there  are  total 
feeder  lines,  divided  by  the  number  of  feeder  circuits  per 
panel.  Such  is  one  of  the  simpler  forms  of  a  railway 
switchboard  and  is  shown  in  Fig.  i. 

In  Fig.  I  is  a  switchboard  composed  of  two  generator 
and  three  feeder  panels  built  by  the  General  Electric  Com- 
pany. Fig.  2  pictures  another  switchboard  of  about  the 
same  capacity  as  Fig.  i,  made  by  the  Westinghouse  Electric 
&  Manufacturing  Company. 

Fig.  2  presents  a  diagrammatic  view  of  a  railway 
switchboard  with  the  same  number  of  generator  and  feeder 
panels  as  shown  in  Fig.  i,  with  the  addition  of  a  central 
Load  Panel.  This  panel  has  an  ammeter  of  sufficient  capac- 
ity for  the  total  output,  and  a  voltmeter  mounted  on  a 
swinging  pedestal  bracket.  On  this  same  panel  is  mounted 
a  Total  Output  Recording  Wattmeter,  making  the  Load 
Panel  complete.  By  comparing  these  two  switchboards  it 
will  be  noticed  that  the  circuit  breakers  at  the  tops  of  the 
panels  of  each  are  of  a  radically  different  type  on  each 
board,  about  which  more  may  be  written  later. 

This  same  style  of  construction  for  a  small  generating 
station  is  retained  in  that  of  larger  direct-current  stations, 
each  generator  panel  being  built,  of  course,  to  carry  the 
greater  current,  but  5000  amps,  seems  to  be  a  safe  limit. 
The  feeder  panels  are  generally  built  with  each  feeder-cir- 
cuit switch  of  from  300  amps,  to  2500  amps,  capacity,  which 
capacities  are  carried  out  in  one,  two  and  four-circuit 
panels.  In  the  four-circuit  panel  it  is  not  desirable  to  have 
more  than  500  amps,  for  each  switch,  nor  more  than  1500 
amps,  per  switch  in  the  two-circuit  panels,  the  2500-amp. 
switch  being  mounted  on  a  single  panel.  In  smaller  capaci- 
ties, fuses  instead  of  automatic  circuit  breakers  have  been 
used,  but  this  is  not  good  practice.  Automatic  circuit 
breakers  are  the  only  protective  device  to  be  recom- 
mended. 

A  Booster  panel  has  upon  it  the  necessary  switches  for 
controlling  the  Booster  output,  very  much  like  an  ordinary 
generator  panel. 

The  Battery  panel  may  consist  of  merely  one  panel  with 
the  different  switches  for  conti  oiling  the  battery  charge 
and  discharge,  and  for  controlling  the  combinations  of  cells 
required,  together  with  the  voltmeter,  ammeter  and  pro- 
tective devices,  or  there  may  be  also  an  additional  panel 
devoted  solely  to  a  sliding  switch  for  readily  cutting  in  and 
out  the  end  cells. 

It  will  be  unnecessary  to  detail  the  panel  construction 
now  so  universally  adopted,  or  to  point  out  that  one  manu- 
facturing company  uses  an  angle  iron,  and  another  one 
a  channel  iron,  for  the  frame  supports  of  the  slate  or  mar- 
ble slabs ;  that  all  build  each  panel  of  two  or  more  separate 
slabs,  butt  jointing  them  to  form  panels,  and  butt  jointing 
the  panels  to  form  switchboards.  The  material  used,  how- 
ever, varies  from  slate  to  several  varieties  of  marble,  such 
as  blue,  white,  pink,  etc.,  and  is  from  i|  ins.  to  2^  ins.  in 
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thickness.  Two  inches  thick  is  very  suitable.  The  edges 
are  generally  beveled  §  in.  to  |  in.,  in  order  to  minimize 
the  possibility  of  being  chipped. 

The  reader  is  familiar  with  the  general  layout  of  the  gen- 
erator and  feeder  panel  of  the  capacity  above  referred  to,  so 
that  this  will  not  be  elaborately  described,  more  than  to 
again  refer  to  Figs,  i  and  2,  and  enumerate  the  devices. 

Each  picture  shows  the  construction  followed  by  two 
leading  manufacturers,  the  wiring  diagrams  being  iden- 
tical.  Each  generator  panel  has  mounted  upon  it 
I  Circuit  Breaker. 
I  Ammeter, 

1  Field  Rheostat, 

2  Single-Pole  Main  Switches, 

I  Lightning  Arrester — (in  back), 
r  Potential  Receptacle. 


bracket.    The  bracket  mounted  permits  the  attendant  to 

swing  the  face  of  the  instruments  at  right  angles  to  the 
switchboard  so  that  they  may  be  readily  read.  The  am- 
meter of  the  load  panel,  indicating  the  sum  of  but  two  gen- 
erator ammeters,  is  not  essential  for  a  simple  station,  but 
the  recording  wattmeter  is  essential. 

Each  generator-panel  potential  plug  receptacle  is  con- 
nected in  multiple  with  one  voltmeter,  the  other  being  per- 
manently connected  to  the  bus-bars.  Thus  the  potential 
of  the  generator  ready  to  be  thrown  in  parallel  with  the 
other  may  be  known.  One  voltmeter  alone  may  be  used  if 
wound  differentially,  one  coil  being  permanently  connected 
to  the  bus-bars.  When  a  generator  is  to  be  connected  in 
multiple  with  the  busses,  a  plug  is  inserted  in  the  generator- 
panel  receptacle,  the  potential  of  the  generator  being  thus 
opposed  in  the  voltmeter  to  that  of  the  bus-bars.  The 
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FIG.  2.— STANDARD  WESTINGHOUSE  RAILWAY  BOARD 


In  Fig.  I,  there  is  in  addition  to  this  list,  on  the  gen- 
erator panel, 

I  Field  Switch, 
I  Lighting  Switch, 
I  Pilot  Lamp. 

Each  feeder  panel,  shown  at  the  right  of  each  picture, 
has 

I  Automatic  Circuit  Breaker, 
I  Ammeter, 
I  Pilot  Lamp, 

I,  or  more,  Quick-Break  Knife  Switches. 
The  switches  are  of  the  same  type  as  those  on  the  gen- 
erator panel.    On  the  back  of  each  feeder  panel,  a  kicking 
coil  and  lightning  arrester  should  be  provided  for  each 
feeder  circuit. 

The  central  panel,  or  Load  Panel,  of  Fig.  2,  might,  in 
a  small  plant,  be  dispensed  with,  since  two  voltmeters  could 
be  mounted  at  the  end  of  the  switchboard  on  a  swinging 


generator  potential  is  adjusted  until  the  difference  is  zero. 
The  generator  is  then  connected  to  the  bus-bars,  the  plug 
withdrawn,  and  the  voltmeter  indicates  the  bus-bar  poten- 
tial. 

As  to  whether  the  instruments  shall  be  of  the  horizontal, 
or  vertical  edgewise  type,  round  pattern,  illuminated  dial, 
or  any  other  design,  is  a  matter  of  fitness  and  taste.  The 
illuminated  dial  type  is,  however,  of  practical  convenience, 
well  warranting  the  additional  expense. 

Everything  mounted  on  the  panels  of  the  switchboard 
of  our  sample  type  is  back  connected,  the  rheostats  and  dis- 
charge resistance  as  well.  It  might  be  pointed  out  that  it  is 
good  practice  to  connect  lightning  arresters  on  all  direct- 
current  feeder  panels,  and  to  put  kicking  coils  in  all  direct- 
current  feeders.  But  such  coils  are  not  necessary  in  the 
generator  leads.  It  is  better  to  have  the  generator  ammeter 
excited  from  the  machine  circuit  and  not  from  the  bus- 
Ijars.   But  feeder  ammeters  should  be  excited  from  the  bus- 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVin.   No.  i8. 


bars  with  bus  fuses  in  the  exciting  circuits  of  all  feeder 
ammeters.  Voltmeters  of  the  permanent  magnet  type  are 
strongly  recommended. 

For  a  greater  number  of  generator  and  feeder  units, 
the  principles  hold  good  as  those  described  for  the  simple 
switchboards  of  Figs,  i  and  2.  It  then  becomes  a  mere 
matter  of  adding  more  units,  and  also  of  great  advantage 
to  add  the  useful  load  panel  and  a  station  panel.  If  boosters 
and  storage  batteries  are  in  use  at  the  station,  panels  for 
their  control  become  necessary. 

For  larger  railway  station  switchboards,  single  polarity 
panels  are  to  be  recommended,  since  in  the  larger  generator 


FIG.  3.— DIAGRAM  OF  POSITIVE,  NEGATIVF.  AND  EQUALIZER  CONNECTIONS 


units,  the  generator  panels  become  crowded  at  the  back 
lU"  the  double-pole  panels,  with  the  conseciuent  risk  of  short 
circuit  when  working  at  the  board.  This  risk  is  obviously 
lessened  by  adopting  the  one  polarity. 

To  accomplish  this  desirable  object  and  to  equalize  on 
the  positive  side  of  the  generators,  the  positive  main  switch 
is  located  beside  the  equalizer  switch  on  the  equalizer  pedes- 
tal near  the  generator.  The  positive  and  equalizer  switch 
being  very  nearly  of  the  same  potential,  there  is  no  danger 
in  their  proximity.  The  positive  bus-bar  is  located  under 
the  station  floor  and  is  extended  to  the  feeder  bus  on  the 
station  panel  of  the  switchboard,  as  indicated  in  the  accom- 
panying diagram  of  Fig.  3.  The  series  fields  are  closely 
paralleled  in  this  way,  both  ends  of  each  series  winding  be- 
ing tied  by  short  runs  to  bus-bars  close  to  the  generators. 
The  positive  bus-bar  is  made  short,  and  all  positive  gen- 
erator leads  to  this  bus  are  made  the  same  length  in  order 
to  insure  close  equalization.  Only  one  main  lead,  the  nega- 
tive, runs  from  each  generator  to  the  switchboard,  the 
positive  current  of  all  generators  being  carried  to  the  feeder 
section  of  the  switchboard  through  a  single  bus  connection. 

Fig.  4  shows  the  connection  of  a  single  polarity  generator 
panel,  made  by  a  prominent  manufacturer.  It  will  be 
noticed  that  all  switches,  instiuments,  and  heavy  uninsu- 
lated parts  are  of  one  polarity ;  that  is,  negative,  or  ground 


polarity.  This  panel,  in  large  capacities,  is  made  up  with  a 
new  type  of  brush  switch,  easily  hand  operated  by  virtue 
of  a  toggle  joint.  The  field  rheostat  and  contact  switch  are 
removed  from  immediately  back  of  this  panel  to  a  position 
above  or  below  the  floor,  the  rheostat  being  then  actuated 
liy  means  of  a  sprocket  chain,  or  by  gearing. 

The  removal  of  the  positive  main  switch  to  the  pedestal 
alters  somewhat  the  customary  sequence  of  operations  in 
starting  a  generator,  the  procedure  for  which  becomes  as 
follows :  All  switches  on  the  panel  being  opened,  first 
close  the  equalizer  switch  on  the  pedestal,  which  is,  with  the 
new  arrangement,  the  left-hand  switch,  as  viewed  from  the 
front;  next,  close  the  positive  main  switch, 
which  is  the  right-hand  switch  on  the  pedes- 
tal; then  close  the  field  switch  on  the  panel, 
insert  the  potential  plug,  adjust  the  potential 
by  the  field  rheostat;  close  the  circuit 
breaker;  and,  finally,  close  the  negative  main 
switch.  When  shutting  down  the  generator, 
reduce  the  load  by  moving  the  field  rheostat, 
thus  lowering  the  potential;  the  circuit 
breaker  should  then  be  opened;  next  open 
the  negative  main  switch  on  the  panel;  and, 
finally,  open  the  positive  and  equalizer 
switches  on  the  pedestal  near  the  generator. 
The  field  switch  need  not  be  opened  until  the 
generator  has  stopped  revolving,  or  may  be 
left  in  the  closed  position  at 
all  times,  except  when  it  is 
desirable  to  work  on  the 
generator  while  its  armature 
is  in  motion,  being  left  open 
at  such  a  time  in  order  to 
prevent  the  machine  from 
building  up  its  own  voltage. 

Generators  connected  in 
this  new  wa\'  may  be  run  in 
])arallel  with  previously  in- 
stalled generators  working 
on  the  other  method  of  con- 
nection without  any  change 
of  the  latter. 

It  is  good  practice  to  con- 
nect a  lightning  arrester  to 
each  tap  from  the  ])ositive  main  bus  under  the  floor  to  the 
positive  main  switch  on  the  pedestal  of  the  generators. 

Of  recent  years  the  question  of  equalizing  on  the  nega- 
tive as  against  the  custom  of  equalizing  on  the  positive  side, 
has  been  carefully  considered,  and  reasons  for  the  adoption 
of  one  or  the  other  method  are  here  presented,  the  balance 
of  the  argument  favoring  equalizing  on  the  positive  side. 

Referring  to  Fig.  5,  the  upper  diagram  presents  the 
connections  of  three  generators  in  parallel,  equalizing  on  the 
negative.  The  lower  diagram  shows  three  generators 
equalizing  on  the  positive  side.  The  important  point  in  a 
selection  of  either  system  is  the  possibility  of  an  internal 
ground,  within  the  generator  windings,  or  from  the  brush 
h.olders  of  the  generators  to  the  frame.  A  ground,  when 
the  generator  is  equalizing  on  the  negative,  as  shown  in 
the  upper  sketch  of  Fig.  5,  at  a  point  on  the  positive  brush 
connection  of  generator  No.  i,  thereby  causes  this  generator 
to  become  a  short-circuited  series  machine.  If  running 
alone,  the  short-circuit  current  flows  through  its  own  series 
field,  excitation  being  kept  up,  and  the  generator  kept  alive, 
without  hindrance  from  any  operation  at  the  switchboard 
by  the  attendant,  such  as  opening  the  field  discharge  switch, 
or  opening  the  circuit  breaker. 

If  this  generator  is  operating  in  parallel  with  others,  the 
current  divides  between  the  series  field  of  all  machines,  but 
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still  it  may  itself  have  sufficient  field  to  retain  its  excitation. 
Provision  has  not  been  made  for  a  circuit  breaker  in  the 
path  of  this  machine  short-circuit.  Generators  Nos.  2  and  3 
will  tend  to  send  current  through  the  positive  bus  and  the 
circuit  breaker  of  No.  i  to  the  accidental  ground.  The 
circuit  breaker  of  No.  i  generator  will  trip,  thus  cutting  off 
generators  Nos.  2  and  3,  but  still  allowing  No.  i  to  con- 
tinue the  short-circuited  current  into  the  accidental  ground 
with  resultin':^  damage,  unless  the  equalizer  and  negative 
main  switches  of  this  machine  be  opened  on  the  pedestal, 
or  the  engine  be  shut  down.  Considerable  damage  may  be 
done  before  either  of  these  two  possible  remedies  may  be 
applied,  since  the  quickest  method,  that  of  pulling  the 
pedestal  switches  near  the  generator,  is  more  than  likely 
to  be  delayed  owing  to  the  switches  being  surrounded  by 
smoke  and  fire. 

If  the  ground  be  internal  in  the  armature  winding  it 
sets  up  a  pulsating  short-circuit,  with  the  voltage  varying 
from  zero  to  the  maximum  armature  voltage,  which  might, 
or  might  not,  be  sufficient 


to  keejp  up  the  excitation 
by  means  of  the  series 
field,  according  to  circum- 
stances. Obviously  the 
breaking  of  the  shunt  field 
at  the  field  -  discharge 
switch  will  not  stop  the 
trouble,  the  generators  act- 
ing as  series  generators  re- 
gardless of  their  shunt 
fields. 

The  only  means  of  pro- 
tecting against  this  danger 
when  equalizing  on  the 
negative  is  the  connection 
of  the  circuit  breaker  be- 
tween the  negative  brushes 
and  the  series  field.  In 
order  to  save  cable  and 
losses,  this  circuit  breaker 
woula,  in  most  cases,  be 
located  on  a  pedestal  either 
near  the  generator,  or  on 
the  machine  frame  itself. 
In  order  to  avoid  this  cir- 
cuit breaker  tripping  on  a  mere  overload,  another  cir- 
cuit breaker,  set  for  a  lower  current,  would  be  necessary 
on  the  switchboard,  and  connected  to  the  positive  lead,  thus 
compelling  the  use  of  two  circuit  breakers  for  each  gen- 
erator. 

In  either  case  of  equalizing,  whether  on  the  positive  or 
on  the  negative  side,  it  would  be  best  with  large  generators 
to  carry  the  leads  of  but  one  polarity,  from  the  machine 
to  the  panel  at  the  switchboard.  In  order  to  directly  con- 
nect the  armature  to  the  series  field,  and  to  put  the  circuit 
breaker  in  series  with  the  armature,  this  polarity  must  be 
opposite  to  that  carrying  the  series  field.  Thus,  when 
equalizing  on  the  negative,  the  circuit  breaker  would  be 
placed  in  the  positive  lead,  as  shown  in  the  upper  diagram 
of  Fig.  5,  and  when  equalizing  on  the  positive,  the  circuit 
breaker  would  be  placed  in  the  negative  lead,  as  shown  in 
the  lower  diagram  of  Fig.  5. 

The  action  resulting  from  a  ground  on  generators  equal- 
izing on  the  positive  side  may  be  traced  in  this  same  sketch. 
Should  a  ground  occur  on  the  brush  bolder  ring  of  No.  i 
generator,  current  would  be  supplied  from  two  sources, 
one  from  its  own  armature,  and  another  from  the  armatures 
of  the  generators  in  parallel  with  it.  The  current  from  the 
armature  of  the  generator  itself   would  trip  the  circuit 


breaker  of  machine  No.  i,  and  cut  off  the  supply  from  this 
source.  The  current  from  the  other  generators  would  be 
abnormal  and  broken,  in  consequence,  by  the  circuit  break- 
ers. The  whole  station  output  would  be  cut  off,  but  the 
burn-out  would  be  prevented  from  spreading,  which  would 
be  the  least  of  the  two  evils.  Practically  current  thus  gen- 
erated would  not  go  through  the  series  fields,  the  armature 
reaction  of  the  different  generators  would  lower  their 
voltage,  and  the  violence  of  the  momentary  burn-out  would 
thereby  be  diminished.  Moreover,  the  amount  of  current 
actually  received  on  generator  No.  i,  due  to  its  burn-out, 
from  generators  Nos.  2  and  3 — assuming  the  station  to  be 
of  three  generators  of  equal  size  and  the  station  load,  equal 
at  least,  to  the  rated  capacity  of  two  of  the  generators— be- 
fore tripping  the  circuit  breakers  on  Nos.  2  and  3,  would  be 
the  total  capacity  of  these  two  circuit  breakers  minus  the 
station  load  at  the  time.  This  would  not  be  a  very  large 
amount. 

Consequently  one  circuit  breaker  gives  ample  protection 


SWITCHBOARD  PANEL  DIAGRAM 


m  case  of  any  ground,  when  equalizing  on  the  positive, 
whereas  equalizing  on  the  negative  necessitates  two  circuit 
breakers  per  generator.  This  fact,  and  that  it  is  almost 
universal  practice  to  equalize  on  the  positive  side,  is  one 
of  great  weight  in  determining  the  advisability  of  equaliz- 
ing of  generators  on  the  positive  side. 

Rotary  converters,  to  be  referred  to  later  as  a 
part  of  an  alternating-current  transmission  system, 
may  be  equalized  on  the  negative  side,  as,  in  case 
of  a  ground,  they  are  protected  by  the  alternating- 
current  cut-outs,  the  armature  not  being  driven 
from  an  outside  source.  Equalizing  on  the  negative  side 
of  converters,  simplifies  somewhat  the  switchboard  wir- 
ing. It  is,  therefore,  good  practice  to  equalize  compound 
converters  on  the  negative,  except  where  called  upon  to 
w  ork  in  parallel  with  direct-current  generators  in  the  same 
sub-station. 

As  to  good  practice  with  large  direct-current  generators, 
with  regard  to  the  use  of  lightning  arresters  and  kicking 
coils,  the  arresters  should  always  be  in  the  generator  mains 
between  the  generator  and  the  switchboard,  at  any  con- 
venient place,  and  should  always  be  on  all  direct-current 
feeder  panels  to  give  protection  against  discharges  from 
outside  lines.   Kicking  coils  should  be  omitted  between  the 
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generators  and  bus-bars,  but  they  should  always  be  placed 
in  each  feeder  circuit  on  the  feeder  panel. 

Generators  being  usually  built  to  stand  an  overload  from 
the  rated  capacity,  of  25  per  cent  for  a  period  of  two  hours, 
and  a  momentary  excess  of  load  of  50  per  cent,  and  even  of 
ICQ  per  cent,  the  switches  and  instruments  should  likewise 
be  able  to  stand  the  excess  current.  Furthermore,  although 
a  100  per  cent  overload  specification  is  unusual,  yet,  in  rail- 
way work,  it  is  a  service  to  which  the  apparatus  is  likely 
to  be  subjected,  and  provision  in  the  ammeter  scale  should 
be  made,  so  that  such  an  overload  may  be  noted. 

Besides  the  methods  of  rheostat  operation  previously  de- 
scribed, in  the  large  capacity  generators,  the  rheostat  is 
operated  by  a  hand  wheel,  mounted  on  a  pedestal  placed  on 
the  floor  in  front  of  the  switchboard. 

Switchboard  illumination,  particularly  of  the  instruments 

Eiinaliziii;;'  mi  Xfjjiitivc  Side. 


+  Hus- 

Cirouit 
Breakei's. 


Gi'ound. 

Ei|U;iliziii^'  i>ii  Pnsii'ni'  Side 


Street  liy-lnurnal 

Grounil. 


FIG.  5  —ALTERNATIVE  CONNECTIONS  FOR  EQUALIZING 
RAILWAY  GENERATORS 

mounted  thereon,  is  of  practical  importance.  Some  have 
advocated  that  it  be  done  by  the  general  station  illumination 
and  that  the  instrument  dials  are  better  lighted  in  that  way. 
But  the  protecting  glass  in  front  of  the  dial  reflects  light, 
so  that  the  attendant  is  compelled  to  seek  certain  positions 
to  read  the  instruments.  Hence,  this  reflection  appears  to 
bother  less  when  the  instrument  is  illuminated  by  its  own 
switchboard  lamp.  Of  course  the  instrument  dial,  lighted 
up  by  the  lamp  behind  it,  is  undoubtedly  most  easily  read 
and  the  "Illuminated  Dial"  is  deservedly  popular. 

The  generation  of  alternating  currents  is  of  increasing 
interest  to  electric  railway  men  for  the  reasons  indicated 
earlier  in  this  article.  Consequently,  it  is  important  to  dis- 
cuss the  subject  of  the  control  of  such  currents  in  con- 
nection with  their  service  in  railway  work. 

The  three-phase  system  is  to  be  recommended  because  of 
its  greater  simplicity  and  economy.  As  in  each  wire  of  the 
three-phase  system,  two  alternating  currents  differing  in 
phase  are  combined,  the  loss  is  less  than  when  the  same 
power  is  transmitted  by  single  or  two-phase  currents. 
Also  a  three-phase  circuit  needs  but  three  wires,  while  a 
two-phase  circuit  needs  four  wires.  The  wires  being  the 
same  size  in  both  systems,  the  two-phase  system  requires, 


then,  33  per  cent  more  copper,  and  the  complications  intro- 
duced by  the  fourth  wire  of  the  two-phase  system. 

With  three-phase  currents  at  6600  volts,  power  can  be 
transmitted  with  less  than  i  per  cent  of  the  copper  which 
would  be  required  for  the  same  power  over  the  same  dis- 
tance with  the  same  loss,  by  means  of  direct  currents  at  550 
volts.  Stating  this  fact  in  terms  of  the  size  of  wire,  a  No.  6 
wire  will  take  the  place  of  a  1,000,000  circ.  mil  cable. 

We  have  to  deal  with  two  broad  classes,  one,  the  direct 
generation  of  high  voltage  of,  say,  over  5000  volts,  alter- 
nating current,  which  is  directly  connected  to  the  transmis- 
sion lines ;  and  the  other,  generating  alternating  current  at 
a  comparatively  low  potential  of,  say,  2000  volts,  thence 
conveyed  to  step-up  transformers,  the  high-tension  side  of 
which  is  connected  to  line.  The  occasional  practice  on  the 
Continent  of  conveying  the  low  tension  to  a  motor-gen- 
erator rather  than  to  a  transformer  is  not  so  efficient.  Of 
course,  the  generation  of  the  high-tension  line  voltage 
direct  is  a  saving  of  the  energy  of  transformation  and  of 
copper,  and  as  regards  the  station  control  of  the  electrical 
energy,  it  is  more  simple.  The  attendant  in  working  about 
the  switches  and  apparatus  must  from  necessity  be  more 
careful  than  when  working  about  apparatus  of  2000  volts, 
but  the  controlling  panels  are,  of  course,  perfectly  safe, 
since  the  high  tension  is  not  on  the  panels. 

Descriptions  of  stations  of  great  capacity  and  of  refine- 
ment in  instrument  details  have  recently  been  presented  to 
the  readers  of  the  Street  Railway  Journal  in  such  com- 
pleteness that  it  will  be  only  necessary  to  give  here  a  dia- 
gram of  the  wiring  connections  for  a  moderate-sized  sta- 
tion. 

The  diagram,  Fig.  6,  follows  the  various  transformations 
of  a  high-tension  system  from  the  alternating-current 
high-tension  generator  and  its  exciter  terminals  to  the  600- 
volt  direct-current  railway  feeders. 

This  diagram  does  not  show  the  exciter  connections  on 
account  of  the  assumption  that  the  readers  of  the  Street 
Railway  Journal  are  familiar  with  low-tension  switching 
and  panel-switchboard  connections.  But,  on  the  generator- 
panel  section  of  the  diagram.  Fig.  6,  may  be  observed  the 
tap  from  the  exciter  feeder  panel  for  one  generator  panel. 
The  generator  rheostat  is  in  series  as  usual  with  the  gen- 
erator field,  and  from  this  generator  proceeds  the  three 
high-tension  wires  represented  at  the  extreme  right  of  the 
diagram.  The  high-tension  circuit-breaking  switch,  shown 
in  this  part  of  the  figure,  controls  the  output  of  this  gen- 
erator, the  switch  being  actually  located  at  a  distance  from 
the  panel,  but  controlled  by  electric  or  pneumatic  means 
from  a  controlling  switch.  This  is  preferably  located  on  a 
controlling  or  benchboard,  generally  in  front  of  the  instru- 
ment panels.  The  function  of  the  generator  panel  is  rele- 
gated, therefore,  merely  to  interpreting  the  amount  and 
action  of  the  generator  current.  Even  the  rheostat  control 
may  not  be  aflfected  by  a  handle  upon  the  generator  panel, 
as  it  may  be  controlled  by  a  handle  upon  a  benchboard,  or 
by  means  of  an  electric  motor  which  is  in  turn  governed  by 
a  controller,  the  handle  of  which  is  on  the  benchboard. 

Taps  from  the  generator  leads  are  taken  to  potential 
transformers,  from  the  low-tension  side  of  which  current 
is  led  off  for  diflferent  uses,  as  for  synchronizing  lamps, 
the  wattmeter  and  the  voltmeter.  The  control  of  this  use 
in  the  two  last  is  vested  in  a  four-plug  receptacle,  shown 
in  the  diagram,  the  connections  of  the  four-point  plugs  and 
the  position  of  these  plugs  for  their  various  uses  being  rep- 
resented at  the  lower  right-hand  portion  of  the  diagram. 
The  power-factor  meter  is  continuously  in  circuit  like  the 
ammeter  and  the  voltmeter.  Its  function  is  to  indicate  to 
the  switchboard  attendant  at  all  times  the  power  factor  of 
the  current  from  the  generator,  since  in  two  generators 
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working  in  synchronism,  the  power  factor  of  each  must  be 
alike  for  an  equal  division  of  the  load.  Two  dissimilar 
indicated  power  factors  tell  which  machine  to  speed  up. 
The  current  transformer  shown  in  circuit  with  the  middle 
leg  of  the  generator  leads  gives  the  current  supply  for  the 
ammeter,  wattmeter  and  power-factor  meter,  and  at  a 
safe  working  voltage.  Of  course,  this  current  is  in  a  con- 
stant ratio  to  the  main  current,  the  instruments  being  cali- 
brated in  that  ratio. 

The  generator  main  switch  controls  the  output  of  that 
generator  to  the  busses,  from  which  taps  are  taken  to  a 
similar  switch,  as  represented  in  the  diagram,  controlling 
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sub-Station,  where  the  process  of  transforming  the  energy 
to  500  volts  or  600  volts  direct  current  is  undertaken  in  the 
same  manner  as  is  often  done  in  the  generating  station  it- 
self. Such  a  sub-station  at  the  generating  station  is  shown 
in  the  diagram,  Fig.  6. 

Taps  from  the  generator  busses  proceed  to  sets  of  static 
transformers.  A  circuit-breaking  switch  is  in  this  circuit, 
the  switch  being  controlled  in  the  same  manner  as  the  cir- 
cuit-breaking switches  before  described.  Overload  relays, 
the  ammeters  and  the  power-factor  indicator,  are  fed  by  the 
current  transformers  in  the  two  legs,  as  shown  in  the  dia- 
gram.  The  synchronizing  lamps,  voltmeter  and  the  poten- 
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FIG.  6.— TYPICAL  DIAGRAM  OF  CONNECTIONS  FOR  ALTERNATING  CURRENT  BOARD 


the  output  to  line.  But,  as  more  than  one  generator  may 
be  supplying  energy  to  the  busses,  the  outgoing  line  panel 
has  mounted  upon  it  three  ammeters  for  measuring  the 
current  in  each  leg.  The  two  transformers  shown  provide 
current  to  them  and  the  overload  relays,  and  note  that  but 
two,  and  not  three,  transformers  are  in  circuit.  It  has  been 
found  that  only  two  transformers  are  necessary  if  the  con- 
nections shown  arc  adopted,  the  middle-leg  transformer 
not  being  needed.  The  relays  operate  by  virtue  of  an  ab- 
normal current  strength  in  the  solenoid,  causing  a  movable 
core  to  close  a  circuit  tapped  from  the  exciter  busses.  This 
closed  circuit  trips  the  mechanism  controlling  the  main 
switch.  The  switch  in  the  outgoing-line  circuit,  being 
liable  on  short  circuits  to  be  called  upon  to  open  the  cir- 
cuit of  several  times  the  normal  capacity  of  the  station, 
should  be  preferably  of  an  oil  type,  opened  or  closed  by 
pneumatic  or  electric  means,  which  movement  is  in  turn 
controlled  by  a  tripping  mechanism. 

It  is  to  be  noted  that  lightning  arresters  are  placed  in  the 
outgoing-line  circuit,  which  line  continues  to  the  distant. 


tial  coil  of  the  power-factor  meter  are  each  supplied  by  the 
potential  transformer,  which  is  energized  by  a  circuit  from 
the  low-tension  side  of  the  main  transformers. 

The  blower-motor  circuit,  when  blowers  are  installed  for 
transformers  cooled  by  air  blast,  is  arranged  to  be  switched 
on  either  of  two  banks  of  transformers,  as  shown  in  the 
diagram. 

The  function  of  the  alternating-current  rotary  panel  is 
then  to  control  the  input  to  the  static  transformers,  of  which 
the  low-tension  side  feed  the  alternating-current  side  of 
the  rotary  converters.  The  rotary  converters  can  not  be 
connected  direct  to  the  high-tension  line,  instead  of  first 
reducing  to  a  lower  pressure,  on  account  of  the  fact  of  the 
difficulties  common  to  converter  design,  making  it  pro- 
hibitive. 

We  will  not  take  up  in  this  article  the  relative  advantages 
and  disadvantages  of  using  two,  three,  or  six-phase  rotary 
converter  work  for  lack  of  space.  Compound  rotary  con- 
verters are  connected  and  paralleled  on  the  direct-current 
side  in  precisely  the  same  way  as  similar  direct-current 
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generators ,  equalizing  switches  and  bus-bars  being  used. 

So  likewise  the  same  precautions  have  to  be  used  when 
working  with  storage  batteries  in  parallel  with  their  low- 
pressure  feeders.  Rotary  converters  have  always  been  ar- 
ranged to  start  from  the  direct-current  side,  either  from 
the  direct-current  busses,  or  from  the  direct-current  side 
of  a  special  motor-generator  set.  The  next  best  method  is 
that  of  an  induction  motor  directly  connected  to  shaft  of 
the  rotai-y  converter.  But  the  simplest  method  is  to  switch 
the  alternating-current  side  of  the  transformer  secondaries 
directly  on  to  the  alternating-current  side  of  the  converter. 
For  this  purpose  taps  are  made  on  the  secondaries  of  the 
transformer  in  order  to  get  a  reduced  starting  voltage,  say 
one-half,  and  by  means  of  the  D.  P.  D.  T.  switch  shown  in 
the  diagram  this  half  voltage  can  be  thrown  on  the  con- 
verter without  a  compensator,  and  after  sufficient  speed 
has  been  attained  by  the  converter,  the  full  alternating- 
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FIG.  7.— SYNCHRONIZING  CONNECTIONS 

current  voltage  can  be  thrown  upon  it.  The  direct-current 
main  and  field  switches  are  kept  open,  the  voltmeter  being 
left  across  the  direct-current  side,  and  full  alternating-cur- 
rent voltage  is  gradually  cut  in.  The  direct-current  side 
indicates  nothing  at  the  moment  of  starting,  except -slight 
oscillations  of  the  voltmeter,  on  account  of  its  energizing 
current  being  alternating.  As  the  rotary  increases  speed, 
the  voltmeter  needle  moves  backward  and  forward,  cor- 
responding to  the  diminishing  frequency  of  the  pressure 
at  the  direct-current  terminals.  When  synchronizing  speed 
has  been  reached,  the  needle  will  again  be  steady,  for  the 
current  in  the  voltmeter  is  direct  current,  the  exact  time 
for  cutting  in  the  rotary  field  being  just  before  synchronism 
is  attained,  and  is  indicated  by  the  voltmeter  needle  beating 
slowest.  It  is  important,  however,  to  always  close  the 
field  circuit  when  the  voltmeter  needle  is  on  a  certain  side 
of  the  mean  position,  for  one  side  is  right  and  the  other 
wrong,  depending  upon  the  individual  case.  If  the  field  is 
cut  in  circuit  when  the  needle  is  on  the  wrong  side  of  the 
scale,  the  polarity  of  the  direct-current  side  of  the  con- 
verter is  reversed,  and  in  most  rotaries  this  means  that  it 
must  be  cut  out  and  again  synchronized  in  order  to  get  the 
synchronism  at  the  right  pole.  A  polarity  indicator  on  each 
direct-current  rotary  panel  would  prevent  the  operator 
from  making  a  mistake,  since  its  use  would  allow  synchron- 
ism always  at  the  right  pole,  for  after  excitation  has  been 
put  on,  the  polarity  of  the  direct-current  side  can  be  checked 


before  the  rotary  is  connected  to  the  direct-current  busses. 

Lamps  can  be  substituted  for  the  voltmeter  mentioned 
above,  across  the  direct-current  terminals,  as  shown  in  the 
diagram.  They  would  be  bright  at  the  first  moment  of 
starting,  and  also  when  synchronism  is  reached,  while  be- 
tween these  limits,  the  light  will  pulsate,  and  the  excitation 
should  be  put  on  when  the  light  is  beating  slowest.  The 
lamps  will  be  either  bright  or  dark,  according  to  circum- 
stances. 

The  alternating-current  input  of  the  converters  is  pre- 
vented from  being  excessive  by  the  use  of  the  overload  re- 
lays, represented  in  the  diagram,  controlling  the  circuit- 
breaking  switch.  The  direct-current  output  of  the  rotary 
is  guarded  from  overload  by  the  automatic  circuit  breaker, 
shown  in  the  diagram,  as  on  the  positive  leg  of  the  circuit. 
This  leg  is  placed,  and  controlled,  on  the  direct-current 
rotary  panel,  similar  to  the  ordinary  direct-current  railway 
panel,  the  style  of  ammeter  used  being 
one  operated  by  a  shunt. 

The  diagram  shows  a  starting 
switch  for  aid  in  starting  the  rotary, 
each  clip  of  the  switch  being  attached 
to  a  graduated  resistance.  Thus  the 
starting  voltage  may  be  controlled  by 
steps.  The  direct-current  rotary 
panel  supplies  current  to  the  positive 
bus,  from  which  the  feeder  frame  re- 
ceives and  controls  the  current  output 
to  the  railway  feeders.  A  kicking 
coil  is  shown  in  the  feeder  circuit. 
The  lighting  circuit  and  the  lightning 
arrester  connections  are  clearly  shown 
by  the  diagram,  as  well  as  are  the 
connections  to  the  negative,  or  rail, 
bus,  and  to  the  equalizer  bus. 

The  mechanical  methods  used  for 
the  control  and  the  breaking  of  high- 
tension  currents  of  great  amounts  of 
energy  will  not  be  described  in  this 
paper.  In  general,  it  may  be  stated 
that  potentials  of  2000  volts  in  such 
amounts  of  energy  as  is  required  even 
in  small  railways  cannot  be  safely  handled  with 
switches  of  the  open-brake  type  of  such  dimensions 
suitable  for  easy  hand  operation  and  for  small  space. 
The  switch  contacts  are  invariably  broken  in  confined 
space,  so  that  the  action  of  the  expending  air  and  gas 
by  virtue  of  its  explosive  effect  blows  out  the  arc,  or  the 
contact  is  broken  in  oil,  the  arc  being  dissipated  without 
damage  to  the  apparatus.  Of  these  various  forms  of  cir- 
cuit-rupturing devices  more  may  be  presented  at  another 
time. 

The  details  of  small  capacity,  current  and  potential  trans- 
formers used  in  connection  with  the  instruments  and  relays 
of  high-tension  alternating-current  systems  will  not  be 
given  here.  Their  functions  have  been  presented  in  the  de- 
scription of  the  station  wiring  diagram  of  Fig.  6,  but  it  is 
advisable  to  ground  the  frames  and  the  secondaries  of 
jjotential  transformers,  and  the  secondaries  of  current 
transformers.  The  switchboard  frames  also  ground  in 
order  to  prevent  the  attendant  from  receiving  a  possible 
shock.  In  grounding  the  secondaries  of  potential  tra'is- 
formers  it  is  impossible  to  synchronize  bright  between  ma- 
chines. They  can  be  synchronized  bright  with  the  bus-bars, 
or  can  be  synchronized  dark  with  each  other,  but  can  not 
be  synchronized  bright  with  each  other  unless  the  grounds 
are  removed  from  their  synchronizing  transformers.  But 
with  the  use  of  the  midscale  voltmeter  for  synchronizing, 
the  grounding  of  the  secondaries  works  all  right,  the 
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ground  connection  even  serving  as  one  synchronizing  bus- 
bar. The  circuit  breakers  are  isolated  and  away  from  the 
instrument  and  operating  panels,  being  operated  by  hand 
mechanism  at  the  panels,  or  their  electrical  or  pneumatic 
operation  controlled  from  the  panels.  When  hand  operated, 
the  position  of  the  handle  indicates  to  the  attendant  if  the 
breaker  be  in  the  closed  or  the  open  position,  but  the  handle 
position  does  not  indicate  whether  the  breaker  was  opened 
by  intention,  or  automatically  by  the  overload  tripping  de- 
vice. So  that  with  hand-operated  automatic  circuit  break- 
ers, some  visible  or  audible  signal  system  is  imperative  in 
order  to  indicate  if  the  tripping  was  automatic.  An  incan- 
descent-lamp signal  is  recommended,  the  lamp  to  burn 
when  the  breaker  has  tripped  on  overload,  the  color  pref- 
erably being  red.  Thus  the  red  signal  will  indicate  to 
the  attendant  the  necessity  of  resetting  the 
breaker. 

Where  the  circuit  breaker  is  isolated  at 
a  distance  from,  and  merely  controlled  at, 
the  switchboard,  a  double-signal  system  is 
imperative.  This  consists  preferably  of  a 
green  or  white  incandescent  lamp  to  indi- 
cate by  burning  that  the  circuit  is  closed, 
and  also  of  an  additional  red  lamp  which 
by  burning  indicates  that  the-  circuit 
breaker  has  opened.  The  operation  of  the 
controlling  device  indicates  by  its  position 
whether  the  circuit  is  open  by  intention. 

In  installations  as  these  the  switchboard 
proper  becomes  merely  panels  upon  which 
are  instruments  and  operating  handles, 
the  difificult  and  skilful  portion  of  the  cur- 
rent-controlling apparatus  existing  away 
from  sight,  below,  back,  above,  or  all 
three.  In  some  cases  it  is  advisable  to 
have  the  operating  panels  arranged  as  an 
inclined  table  or  bench,  the  vertical  panels 
being  solely  used  for  the  mounting  of  in- 
struments and  relays. 

For  the  proper  opening  of  the  circuit 
breakers  in  connection  with  the  switch- 
board under  discussion,  it  is  highly  im- 
portant that  there  should  be  some  means 
of  operating  the  breakers  on  an  over- 
load. An  Automatic  Relay  is  recom- 
men-ded  for  all  high-tension  service  of  5000  volts,  or  over. 
Tt  is  readily  adjustable  to  either  hand,  air,  or  electrically- 
operated  circuit  breakers,  so  that  the  breakers  will  respond 
automatically  to  those  conditions  under  which  they  should 
be  opened.  The  relays  have  a  marked  advantage  over 
fusible  cut-outs  in  the  way  that  they  can  be  readily  built  to 
operate  under  other  conditions  than  plain  overload,  such 
as  overload  with  time  limit  and  reversed  current. 

A  description  of  the  method  of  operation  of  these  three 
types  of  relays  may  follow  at  another  time,  but  their  use 
has  been  found  to  greatly  improve  the  operation  of  systems 
where  continuity  of  service  is  imperative.  In  some  cases 
it  is  desirable  to  combine  a  time-limit  relay  set  for  over- 
loads, and  an  instantaneous  relay  set  for  short-circuits  on 
the  same  circuit-breaking  switch,  the  time  relay  being 
adjustable  so  as  to  act  at  the  expiration  of  from  one  to  ten 
seconds. 

While  on  the  subject  of  high-tension  circuit  breakers 
(circuit-breaking  switches),  it  will  be  well  to  point  out  that 
the  capacity  of  the  switch  at  a  certain  voltage  depends,  in 
alternating-current  work,  on  whether  the  load  is  or  is  not 
■'in  inductive  one.  The  kilowatt  capacity  behind  the  auto- 
matic circuit  breaker  in  the  event  of  a  dead  short-circuit  is 
of  va.stly  more  importance  in  determining  the  use  of  certain 


circuit  breakers  than  the  fact  that  they  will  permit  a  certain 
current  with  minimum  heating,  and  safely  stand  on  open 
circuit  a  certain  voltage.  For  possibly  at  the  instant  of  the 
interruption  of  the  circuit  by  the  switch,  an  energy  of  five 
times  the  normal  capacity  of  5000  kw  in  generators  may  be 
exerted  with  a  possible  failure  of  the  circuit-breaking 
switch.  Hence  the  station  kilowatt  capacity  is  important 
information  when  advice  is  requested  as  to  the  suitability 
of  a  circuit  breaker  at  the  given  station  voltage  and  the 
specified  normal  current. 

In  transmission  systems  where  the  line  runs  to  one  sub- 
station and  from  there  branches  to  a  second  sub-station,  it 
is  good  practice  to  take  the  line  going  to  the  more  distant 
sub-station  from  the  line  side  of  the  near  sub-station  switch 
instead  of  from  the  sub-station  side.   The  more  distant  sta- 
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tion  can  then  be  run  when  the  bus-bars  of  the  near  sub-sta- 
tion are  cut  ofif.  In  case  of  duplicate  incoming  lines  and 
duplicate  lines  to  the  more  distant  sub-station,  the  same  ar- 
rangement should  be  followed  of  tapping  the  outgoing  lines 
from  sub-station  No.  i  to  sub-station  No.  2,  from  the  in- 
coming lines  back  of  the  sub-station  switches  of  No.  i,  in- 
stead of  from  the  No.  i  sub-station  bus-bars.  In  case 
cross-connecting  switches  be  used  so  that  one-half  of  line 
No.  2  can  be  run  on  the  half  of  line  No.  i,  air-break 
switches  may  be  used. 

The  usual  method  of  synchronizing  alternators  is  to  con- 
nect a  lamp  or  lamps  in  the  circuit  of  two  potential  trans- 
formers, the  secondaries  of  which  are  connected  in  series, 
and  the  primaries  are  connected  to  the  different  circuits  to 
be  synchronized.  As  long  as  the  frequencies  of  the  two 
circuits  are  unequal,  the  lamps  will  be  alternately  light  and 
(lark.  When  the  fluctuations  of  the  lamps  become  very 
>low  the  machines  are  nearly  in  synchronism.  With  the 
connections  as  shown  in  the  diagram  of  Fig.  7,  the  ma- 
cliines  will  be  in  phase  when  the  lamps  are  bright,  and  in 
ii])position  when  they  are  dark.  The  switch  should  be 
closed  when  the  pulsations  are  very  slow  (about  one  in 
two  or  three  seconds)  and  while  the  lamps  are  at  maximum 
lirilliancy. 
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The  synchronizing'  on  one  side  of,  say,  a  three-phase 

circuit  does  not  prove  that  the  other  phases  are  ready  for 
parallel  operation,  unless  it  is  known  that  the  connections 
correspond  all  through  in  both  generators.  When  machines 
are  first  thrown  in  parallel,  two  sets  of  phase  lamps  will 
prove  whether  the  connections  are  right,  since  they  will 
give  simultaneous  indication  that  both  phases  are  in  step. 
The  middle  wire  takes  no  part  in  the  synchronizing  connec- 
tions. 

When  two  separate  transformers  are  used  for  synchron- 
izing, as  shown  in  Fig.  7,  note  whether  their  connections 
are  the  same,  otherwise  their  indications  may  be  misunder- 
.stood.  For  this  reason  it  is  better  practice  to  use  regular 
synchronizing  transformers  properly  arranged  and 
mounted  together.  The  connections  of  a  pair  of  trans- 
formers can  be  proved  by  testing  with  primaries  and  sec- 
ondaries in  series. 

Another  and  preferable  way  to  synchronize  is,  instead  of 
using  lamps,  to  use  voltmeters  with  such  connections  that 
the  point  of  synchronism  is  reached  when  the  voltmeters 
are  beating  togethr r  and  at  midway  on  the  scale.  The  great 
advantage  of  this  method,  which  is  to  be  credited  to  Mr.  J. 
E.  Woodbridgc,of  the  General  Electric  Company,  is  that  the 
exact  instant  is  indicated  at  which  the  generator  switch  is 
to  be  thrown  in,  whereas,  with  the  use  of  voltmeters  con- 
nected in  as  lamps,  the  indicated  time  to  throw  in  is  at  the 
ends  of  the  scale.  Since  the  beating  needle  hesitates  at 
each  end  of  its  throw,  the  exact  instant  to  throw  in  can  not 
be  as  accurately  indicated  as  when  the  needle  is  traveling 
at  its  maximum  speed. 

In  Fig.  8  is  given  a  diagram  of  connection  of  two  high- 
potential  machines  synchronizing  with  each  other,  using  the 
machine  voltmeters.  By  using  the  proper  one  of  the  three 
varieties  of  plugs,  connected  as  shown  in  Fig.  8,  the  voltage 
of  either  machine  may  be  read  or  the  machines  may  be  made 
ready  to  show  synchronism.  If  the  potentials  of  the  gen- 
erators were  low  enough,  the  potential  transformers  could 
be  omitted,  and  the  two  outer  connections  to  the  plug  re- 
ceptacles marked  A  and  B  directly  attached  to  the  re- 
spective machine  leads  and  the  middle  lead  discarded. 

Variations  in  the  methods  of  leads  and  plug  connections 
-  would  permit  synchronizing  of  the  generators  with  each 
other,  using  a  special  voltmeter ;  of  machine  synchronizinj:;- 
with  bus-bars,  using  special  voltmeter  or  machine  syn- 
chronizing with  bus-bars,  using  machine  voltmeter ;  or 
synchronizing  with  each  other,  using  three  voltmeters  each. 

It  is  true  of  railway  switchboards  as  in  other  switch- 
boards first,  last,  and  all  the  time,  that  ample  provision 
should  be  made  for  space  in  the  station  to  properly  locate 
and  place  the  current-carrying  conductors  and  the  current- 
controlling  devices.  Enough  space  to  make  a  thorough 
workmanlike  job  is  nearly  always  denied,  this  part  of  the 
station  design  not  always  receiving  sufficient  attention.  In 
the  beginning  of  a  layout,  it  is  too  often  the  thought  of 
the  designer  that  any  place  will  do  for  the  switchboard, 
under  which  term  is,  in  reality,  concealed  a  mass  of  intricate 
connections  and  mechanical  devices  which  is  by  far  the 
most  difficult  j^roblem  of  the  station  design. 

The  writer  wishes  to  acknowledge  the  courtesy  of,  and  to 
express  his  thanks  to,  the  General  Electric  Company  and  the 
Westinghouse  Electric  &  Manufacturing  Company  for  the 
supply  of  some  of  the  cuts  used. 



A  new  tramway  concession,  covering  a  distance  of  23 
km,  has  been  secured  in  A^igo,  Spain,  by  "El  Banco  de 
Vigo."  No  company  had  been  established  up  to  the  date 
nf  the  report  (Oct.  14),  but  plans  have  been  announced  for 
Ihe  building  of  the  line  at  a  cost  of  2,700,000  pesetas  ($405,- 
000),  to  be  operated  by  electricity. 


CORRESPONDENCE 


Operation  in  Parallel  of  Alternators  Run  by  Tandem- 
Compound  Engfines 

COMPAGNIE  d'EleCTRICITE  ThOMSON-HoUSTON 
DE  LA  MeDITERRANEE,  PaRIS,  Oct.  9,  I9OI. 

liDiTORS  Street  Railway  Journal  : 

The  excellent  description  of  the  high-speed  electric 
traction  between  Milan  and  the  Italian  lakes  in  your 
August  issue  contains  the  following  observations  under 
the  heading  of  "Steam-Generating  Plant": 

The  running  of  alternators  in  parallel  when  direct  coupled  to 
tandem,  instead  of  cross-compound  engines,  will  probably  give  some 
trouble  to  the  engineers,  and  the  operation  of  the  plant  will  there- 
fore be  watched  with  considerable  interest. 

There  has  not  been  the  slightest  difficulty  experienced 
in  the  running  in  multiple  or  coupling  of  these  generator 
groups  at  zero  load,  or  when  supplying  current  to  the 
rotary-converter  sub-stations  in  regular  service,  these  sub- 
stations being  also  operated  in  multiple  on  both  the  alter- 
nating-current and  direct-current  sides.  The  cross  cur- 
rents between  generators,  when  running  in  multiple,  and 
with  cranks  coupled  at  haphazard,  are  practically  negligi- 
ble, and  a  very  small  percentage  of  the  full-load  output 
uf  the  750-kw  dynamos.  The  total  weight  of  the  fly-wheel 
is  36  tons,  of  which  25  tons  is  in  the  rim.  The  revolving 
parts  of  the  dynaino  weigh  17  tons. 

I  am  informed  by  G.  Boner,  manager  of  the  Franco 
Tosi  Works  at  Legnano,  Italy,  builders  of  the  engines  at 
the  Tornavento  power  station,  that  the  same  type  of  tan- 
dem-compound engine,  direct  coupled  to  alternators,  has 
already  been  supplied  by  his  firm  to  the  Trieste  and 
Bologna  lighting  stations,  and  that  the  parallel  operation 
has  been  perfectly  satisfactory.  It  is  a  fact  that  certain 
European  engine  builders  succeed  remarkably  well  in  the 
design  and  construction  of  tandem-compound  engines, 
giving  a  very  uniform  turning  moment  and  a  low-steam 
consumption.  Their  success  in  this  direction  may  be  at- 
tributed to  their  thorough  appreciation  of  all  conditions 
of  the  problem  and  to  the  care  exercised  in  the  design.  The 
balancing  of  parts;  the  governor,  and  the  steam-distribu- 
tion mechanism  in  particular  are  the  objects  of  careful 
study,  with  the  view  of  obtaining  a  uniform  turning  mo- 
ment without  recourse  to  the  heavy  fly-wheels  usually 
employed  by  American  builders. 

It  may  be  of  interest  to  point  out  that  balanced  poppet 
valves  are  employed  throughout,  and  that  this  type  of 
valve  has  also  been  found  to  be  very  well  suited  for  use 
with  superheated  steam. 

A.  S.  Garfield,  Consulting  Engineer. 

 -^♦^^  

Storag;e  Battery  Boosters 


Boston,  Mass.,  Oct.  2,  1901. 
Editors  Street  Railway  Journal: 

I  was  much  interested  by  the  very  clear  and  concise  ex- 
position of  the  use  of  the  series  booster  in  railway  work  in 
the  paper  read  by  W.  J.  Davis  before  the  New  York  State 
Street  Railway  Association.  There  is  a  development  of 
this  idea  in  connection  with  storage  battery  work  which 
has  seen  a  number  of  applications,  and  which  may  be  of 
interest  to  your  readers. 

Many  roads  now  operating  have  lines  reaching  out  7 
miles  to  12  miles  from  the  power  station,  that  is  on  the 
limit  of  what  is  practicable  for  a  direct-current  transmis- 
sion, with  reasonably  heavy  loads.  A  storage  battery  near 
the  end  of  such  lines  is  often  used  to  hold  up  the  line  volt- 
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age;  it  charges  at  moments  of  light  load,  and  discharges 
at  moments  of  heavy  load,  thus,  as  it  were,  working  the 
copper,  when  it  would  otherwise  be  idle,  and  increasing  its 
transmission  value  very  greatly.  In  this  way  the  voltage 
at  the  end  of  the  line  is  held  up  sufficiently  to  secure  good 
results  on  ordinary  days.  Roads  of  this  type,  however, 
have  days  during  the  year,  Sundays  and  holidays  in  sum- 
mer, for  instance,  when  the  load  doubles.  Under  these 
conditions  it  becomes  impossible  to  keep  the  battery  up  to 
its  work  as  a  regulator  without  cutting  out  a  number  of 
cells,  and  the  booster  finds  a  place  at  once;  but  owing  to 
the  presence  of  the  battery  at  the  end  of  the  line,  the  prob- 
lem is  materially  altered.  The  battery  maintains  a  practi- 
cally steady  voltage  at  the  point  where  the  boosted  feeder 
taps  into  the  trolley,  and  the  booster  need  no  longer  have 
a  straight  line  characteristic.  In  fact,  it  is  much  better  for 
it  to  have  a  falling  characteristic,  as  any  tendency  to  in- 
crease or  decrease  the  load  on  the  booster  and  its  feeder 
is  thus  automatically  counteracted,  permitting  the  booster 
and  feeder  to  run  steadily  loaded  at  the  average  load,  and 
throw  the  fluctuations  on  the  battery. 

The  result  is  to  eliminate  entirely  from  the  station  load 
the  disastrously  heavy  fluctuations  which  a  series  booster 
would  introduce,  unless  its  capacity  is  quite  small,  com- 
pared with  that  of  the  station.  It  also  brings  down  the 
size  of  the  machine  required  for  the  work,  and  reduces  the 
energy  wasted.  That  this  is  the  case  is  readily  seen  from 
the  following  hypothetical  considerations.  Suppose  a  cur- 
rent of  100  amps.,  transmitted  continuously  throughout 
the  day,  would  supply  the  needs,  the  boost  being  100  volts 
— then  a  lo-kw  machine  will  do  the  work,  and  the  lost 
energy  is  10  kw,  divided  by  the  efficiency  of  the  booster 
set,  which  may  be  65  per  cent,  thus  making  the  loss,  say, 
15  kw,  multiplied  by  the  hours  of  operation. 

On  the  other  hand,  with  a  series-wound  booster  and  no 
battery,  the  load  must  be  cared  for  as  it  occurs.  It  would 
be  nothing  unusual  to  find  the  booster  doing  from  10  amps, 
up  to  300  amps.,  at  voltages  varying  from  10  to  300;  that 
is,  supplying  from  i-io  kw  up  to  90  kw,  requiring  cer- 
tainly not  less  than  40-kw  or  50-kw  booster  outfit,  and  at 
times  wasting  as  high  as  90-65  =  138  kw.  Supposing 
these  heavy  pulls  to  occur  one-quarter  of  the  time — then 
the  loss  would  be  138  4  =  34  kw  X  the  hours  of  opera- 
tion -j-  the  loss  that  is  going  on  the  other  three-quarters  of 
the  time.  Added  to  this  is  the  disadvantage  of  putting  on 
the  station  a  load  varying  from  i-io  kw  up  to  138  kw, 
when  you  might  have  a  steady  load  of  15  kw. 

On  the  other  hand,  of  course,  there  is  the  loss  in  the  bat- 
tery, which  may  be  20  per  cent  of  the  work  done  by  it, 
which  is  not  by  any  means  20  per  cent  of  the  load  that  is 
boosted,  a  large  proportion  of  which  goes  to  the  battery. 
With  100  amps,  steady  output  by  the  booster,  and  a  de- 
mand which,  as  assumed  above,  varies  from  10  amps,  to 
300  amps.,  the  battery  will  go  from  90  amps,  charge  to  200 
amps,  discharge,  doing,  say,  200  amps,  discharge  one- 
quarter  of  the  time,  and  66  amps,  charge  three-quarters 
of  the  time,  or,  say,  averaging  a  passage  through 
it  of  100  amps,  at  an  av(  rage  voltage  change  of  not  over  25 
volts.  This  would  be  a  loss  of  2i  kw,  and  against  this  we 
may  of¥set  that  portion  of  the  loss  by  the  series  booster  left 
imcomputed  above. 

In  the  way  of  flexibility,  there  is  still  another  advantage 
ofYered.  There  is  no  objection  to  using  as  a  booster  a 
small,  spare  unit  of  the  regular  equipment,  if  the  station 
has  one,  as  is  not  infrequently  the  case,  thus  increasing 
the  value  of  this  machine  to  the  station  by  simply  arrang- 
ing a  few  double-throw  switches,  so  that  the  machine  may 
be  readily  thrown  into  service  in  either  capacity.  In 
this  case  it  may  be  advisable  to  arrange  a  switch  to  cut 


'  out  the  series  field,  and  also  to  excite  the  shunt  field  from 
the  station  bus-bars  when  the  machine  is  used  as  a  booster. 
Again,  we  are  freed  from  all  possibility  of  partial  failure, 
due  to  sluggish  magnetic  circuit.  It  sometimes  happens 
that  a  series-wound  booster,  under  rapidly  fluctuating 
work,  has  a  somewhat  sluggish  magnetic  circuit,  and  is 
unable  to  build  up  its  voltage  in  time  to  meet  the  demand, 
so  that  it  never  reaches  the  full  voltage  that  should  ac- 
company the  maximum  load.  Philip  W.  Davis. 



Street  Railway  Train  Units 


Chicago,  111.,  Oct.  15,  1901. 
Editors  Street  Railway  Journal: 

For  a  number  of  years  past,  as  you  probably  know,  it 
lias  been  the  custom  in  Chicago  to  operate  cable  cars  in 
train?  of  from  two  to  four  cars,  and  during  the  rush  hours 
i'our-car  trains  are  very  common.  Last  spring  there  was 
some  well-meant  but  misdirected  agitation  here,  however, 
in  favor  of  a  reduction  of  the  length  of  these  cable  trains, 
li  was  argued  that  because  single  cars  are  operated  upon 
Bioadway,  New  York,  that  this  was  necessarily  an  Im- 
jjrovement  over  the  Chicago  cable  line  practice  for  Chicago 
conditions.  As  I  find  even  among  street  railway  men,  who 
are  supposed  to  understand  traffic  matters  some  misappre- 
hension as  to  this  matter,  I  will  trespass  on  your  space  to 
mention  some  of  the  benefits  derived  from  the  Chicago 
plan. 

The  advantage  of  operating  cars  in  trains  of  three  or 
four  as  against  single  cars  where  the  headway  is  very 
frequent,  is  manifestly  that  there  is  a  chance  to  operate 
more  cars  on  a  given  length  of  track  without  having  them 
interfere  with  each  other.  For  example:  If  a  four-car 
train  were  cut  up  into  four  individual  units,  and  those  four 
units  were  obliged  to  travel  within  the  one-minute  head- 
way, which  frequently  prevails  between  the  four-car  trains, 
it  would  mean  that  the  individual  cars  must  be  operated 
on  a  fifteen-second  headway.  While  this  is  possible,  as 
demonstrated  on  Broadway,  New  York,  it  materially  re- 
du  ces  the  schedule  speed  that  can  be  maintained.  There  is, 
under  Chicago  conditions,  much  less  interference  of  one  car 
with  another  and  less  interference  with  other  traffic  on  the 
street  with  trains  than  there  would  be  with  single  car  units. 
A  train  of  four  cars,  of  course,  occupies  a  considerable 
length  in  the  street,  but  when  once  it  is  passed  the  street  is 
free  of  car  traffic  until  the  next  train  comes  along,  which, 
with  the  wide  streets  of  Chicago,  means  that  there  is  less 
congestion  than  there  would  be  with  four  individual  cars. 

It  is  sometimes  argued  by  street  railway  managers  that 
trains  of  such  length  do  not  load  and  unload  as  quickly 
as  shorter  ones,  but  practice  does  not  seem  to  bear  this  ' 
out  entirely,  although  there  is  undoubtedly  a  little  differ- 
ence. 

This  discussion  is,  perhaps,  without  interest  to  a  large 
number  of  street  railway  men  in  this  country,  because  the 
cable  road  is  now  almost  extinct,  and  there  are  not  many 
cities  where  it  is  desirable  to  operate  more  than  single 
cars,  even  if  it  were  possible  with  the  present  electrical 
equipment.  There  is  a  suggestion,  however,  in  the  train 
idea  which  may  be  of  some  value  in  street  railway  practice 
of  the  future  in  large  cities;  that  is,  it  is  possible  that,  under 
certain  conditions,  it  will  be  found  advantageous  to  couple 
together  a  number  of  electric  motor  cars  to  form  a  short 
multiple-unit  train  to  help  relieve  the  congestion  on 
crowded  city  terminal  streets.  The  addition  of  trailers  to 
the  present  motor-car  equipments  is  not  to  be  considered 
l)ecau^e  of  the  slower  rate  of  acceleration. 

James  R.  Caldwell. 
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A  Western  contemporary  in  the  electrical  field  asks, 
"What  is  the  matter  with  the  steel  used  in  the  track  and 
contact  rails  on  the  elevated  road  of  Boston?"  Some 
inonths  ago  we  took  occasion  to  comment  on  the  peculiar 
conditions  that  have  arisen  since  the  starting  of  the  ele- 
vated lines  in  Boston.  That  there  is  an  immense  amount 
of  iron  and  steel  dust  in  the  vicinity  of  the  elevated  tracks 
is  a  matter  of  common  knowledge.  This  might  lead  any- 
one who  reads  the  reports  at  a  distance  to  inquire  as  to  the 
composition  of  the  steel  in  the  track,  and  to  pronounce  it 
faulty,  as  our  Western  contemporary  has  done.  Unfortu- 
nately for  our  contemporary's  assumption,  this  is  not  borne 
out  by  the  facts  known  to  those  on  the  ground.  The  un- 
usual amount  of  noise  caused  by  the  trains  on  the  Boston 
Elevated,  as  well  as  the  unusual  amount  of  iron  dust,  is  a 
matter  well  known  to  the  residents  of  that  city.  The  cause 
for  this  noise  is  found  to  be  the  peculiar  way  in  which  the 
wheels  wear.  A  train  of  cars,  equipped  with  new  wheels,  is 
said  to  run  as  noiselessly  as  on  any  elevated  road.  After 


the  cars  have  been  in  service  for  some  time,  however,  a 
number  of  flat  spots,  about  one-fourth  the  size  of  a  man's 
hand,  appear  on  the  chilled  tread  of  the  wheel.  It  is  to  the 
presence  of  these  flat  spots  that  the  great  amount  of  noise 
is  due.  What  causes  these  is  a  matter  which  is  puzzling  the 
elevated  railway  officials.  It  has  been  determined  that  the 
flats  are  not  due  to  any  sliding  of  the  wheels,  as  men  have 
been  detailed  to  watch  this  carefully  for  weeks  at  a  time. 
The  equipment  of  the  Boston  Elevated,  as  to  tracks  and 
wheels,  is  the  same  as  that  of  other  elevated  roads  in  this 
country,  with  the  exception  that  the  difference  between 
the  wheels  and  track  gage  is  only  |  of  an  inch,  which  is 
somewhat  less  than  on  other  roads.  It  is  possible  that  this 
causes  a  pinching  on  the  curves  (and  the  curves  are  very 
numerous  on  this  road)  which  causes  the  pecuhar  wheel 
wear.  The  wear  on  the  track  would  also  seem  to  indicate 
this.  There  is  one  other  respect  in  which  the  Boston  equip- 
ment differs  from  any  other,  and  that  is  in  the  use  of  right 
and  left-hand  motors,  so  as  to  bring  the  gears  on  a  track 
on  the  same  side,  instead  of  on  opposite  sides,  as  is  usual. 
One  theory  is  that  this  arrangement  slightly  unbalances  the 
truck,  so  as  to  cause  the  unusual  wheel  wear,  but  this  has 
not  been  demonstrated  as  yet.  Taken  altogether,  the  situa- 
tion is  a  peculiar  one,  but  it  is  not  one  upon  which  it  is  safe 
to  theorize  at  a  distance. 


At  the  last  convention  of  the  American  Street  Railway 
Association  one  of  the  topics  discussed  was  the  very  small 
recompense  paid  by  the  government  for  the  transportation 
of  mails.  The  rate  paid  per  car-mile  for  the  transportation 
of  the  mails  is  not  sufficient  to  pay  expenses,  and  it  is  an  en- 
couraging fact  that  some  of  the  street  railway  companies 
have  decided  that  there  is  no  advantage  to  them  in  carry- 
ing on  the  business  at  a  loss,  and  consequently  they  have 
preferred  to  throw  up  their  mail  contracts  rather  than  to 
continue  doing  what  amounts  practically  to  paying  for  the 
privilege.  Street  railway  companies  are  overtaxed  now, 
and  it  is  unreasonable  to  ask  them  to  further  defray  the  ex- 
penses of  the  government  by  performing  a  service  for 
which  the  authorities  are  unwilling  to  pay  a  fair  price. 
While  it  is  not  our  purpose  to  enter  into  the  realm  of  poli- 
tics, to  compare  different  methods  of  government  or  to  ad- 
vocate State  subsidies,  it  is  interesting  to  note  the  assist- 
ance which  is  constantly  extended  to  investigators  of  elec- 
tric railway  problems  in  countries  outside  our  own.  A 
notable  instance  of  this  is  afforded  at  the  present  time  in 
Germany,  where  the  spectacle,  remarkable  in  this  country, 
is  given  of  the  leading  electrical  firms  working  hand  in 
hand  with  the  government  in  a  technical  investigation  of 
the  problem  of  high-speed  electric  railway  service.  The 
experiments  now  being  carried  on  in  this  direction  on  the 
Berlin-Zossen  line  are  familiar  to  our  readers  through 
various  articles  in  this  paper,  but  the  fact  may  not  be  so 
well  known  that  these  experiments  have  been  largely  due 
to  the  initiative  taken  and  assistance  given  by  the  German 
Emperor  in  the  interests  of  high-speed  service.  The  prac- 
tice in  this  country  of  selecting  our  legislators  and  execu- 
tive officers  from  the  legal  profession  has  become  so  settled 
by  custom  that  it  would  be  a  very  novel  experience  to  see  at 
the  head  of  the  State  a  leader  in  scientific  research;  yet  it 
is  hard  to  conceive  of  any  branch  of  industrial  activity  in 
which  there  is  a  greater  opportunity  for  securing  results, 
which  would  be  of  value,  not  only  to  the  American  manu- 


November  2,  1901.] 


STREET  RAILWAY  JOURNAL. 


687 


facturer,  but  also  to  the  well-being  of  the  general  public,  to 
whom  rapid  and  cheap  transportation  is  of  incalculable 
benefit.  A  genius  for  solving  the  problems  of  State  is  not 
the  exclusive  property  of  members  of  the  bar,  and  from  the 
suggestion  afforded  in  Germany  a  cue  is  given  to  Ameri- 
cans to  elect,  as  magistrates,  at  least  as  an  experiment, 
some  of  the  engineers  or  others  who  have  contributed  in 
such  great  measure  to  the  advance  made  in  railway  work. 
Certainly  among  those  who  have  had  charge  of  the  up- 
building of  some  of  our  large  manufacturing  or  street  rail- 
way companies  are  many  who  are  eminently  fitted  for  oc- 
cupying- any  office  within  the  gift  of  the  American  people. 


We  have  often  felt  that,  in  spite  of  the  appreciation  which 
the  multiple-unit  system  has  received,  it  still  had  operative 
advantages  which  have  hardly  yet  come  to  be  valued  ac- 
cording to  their  merits.  Up  to  date  it  has  been  employed 
mostly  on  elevated  and  interurban  roads,  and  mainly  by 
reason  of  its  undeniable  advantages  in  the  matter  of  quick 
and  smooth  acceleration. 

On  broad  general  principles  there  would  seem  to  be 
intrinsic  disadvantages  in  employing  a  dozen  motors  to  do 
the  work  of  two  or  foin-.  In  the  mere  matter  of  running  at 
full  normal  output  the  locomotive  or  single-motor  car  at 
the  head  of  a  train  has  undoubted  merits,  but  when  stops 
are  frequent,  not  only  does  the  use  of  the  multiple-unit  sys- 
tem result  in  easy  acceleration,  but  in  virtue  of  this  very 
property,  leads  to  highly  efficient  operation. 

Its  sphere  of  advantage  doubtless  has  limitations,  but 
these  are  of  no  consequence  for  our  present  purpose.  Put- 
ting all  matters  of  efficiency  aside,  the  gain  in  the  smooth- 
ness and  quickness  of  acceleration  is  immensely  important. 
As  the  speed  of  electric  cars  has  steadily  increased  from 
year  to  year  there  has  been  a  constant  tendency  to  quicken 
the  acceleration,  and  the  ordinary  motor  equipment  can- 
not, or  at  least  does  noc,  lend  itself  readily  to  this  change. 
Too  often  the  result  has  been  a  sharp,  jerky  start,  hard  on 
the  equipment  and  very  unpleasant  for  the  passengers. 
But  easy  starting  is  emphatically  the  long  suit  of  the  mul- 
tiple-unit control,  and  the  result  is  tha't  a  modern  elevated 
or  interurban  train  can  work  at  fully  double  the  rate  of  ac- 
celeration which  is  disagreeable  in  a  street  car,  without  the 
slightest  inconvenience  to  the  live  load.  The  Boston  ele- 
vated road  furnishes  a  conspicuously  successful  example  of 
such  smooth  acceleration,  the  trains  reaching  their  full 
speed  before  the  passengers  have  fairly  realized  that  the 
train  is  gaining  headway.  As  a  correspondent  suggests  else- 
where, it  certainly  seems  that  such  an  advantage  could  be 
extended  from  elevated  and  interurban  service  to  urban 
traffic,  at  least  under  favorable  conditions.  There  are  many 
instances  in  which  two-car  or  three-car  trains  could  be 
worked  on  surface  lines  without  material  difficulty.  At 
ordinary  surface  speeds  such  a  unit  is  certainly  under  bet- 
ter control  than  a  single  long  car,  and  its  carrying  capacity 
during  the  rush  hours  would  be  a  very  valuable  addition 
to  the  ordinary  facilities  for  rapid  transit. 

Moreover,  from  an  operative  standpoint  such  an  ar- 
rangement has  certain  marked  advantages.  At  present 
the  extra  rush  of  cars  at  particular  times  and  to  meet  the 
requirements  of  particular  occasions  demands  the  services 
of  a  considerable  number  of  "trippers,"  for  whom  there  is 
no  work  during  the  major  portion  of  each  day.  Their 
position  is  an  unenviable  one,  and  has  led  to  much  friction 


between  employers  and  employees.  They  either  have  to  be 
paid  for  work  which  they  do  not  perform,  which  is  mani- 
festly unjust,  or  have  to  pick  up  scanty  earnings  at  incon- 
venient hours,  which  is  certainly  a  hardship. 

With  short  multiple-unit  trains,  perhaps  of  only  two 
cars,  the  carrying  capacity  of  a  line  during  the  rush  hours 
could  be  practically  doubled  without  requiring  the  serv- 
ices of  motorman  trippers,  thus  cutting  the  present  dif- 
ficulty in  half,  if  nothing  more.  It  would  really  be  the 
restoration  of  the  useful  and  valuable  features  of  the  old 
trailer  system  without  its  inconveniences  and  dangers. 
Such  a  train  occupies  less  space  than  a  pair  of  long  cars 
in  close  succession,  has  the  same  capacity,  is  under  better 
control,  requires  less  labor,  and  by  and  being  under  better 
control,  could  make  considerably  better  time  under  similar 
conditions. 

So  far  as  public  utility  is  concerned  we  think  the  train 
would  have  an  advantage,  in  that  the  cars  on  a  given  line 
would  be  enabled  to  hold  a  more  uniform  schedule  than 
when  extras  are  run.  If  cars  are  run,  for  instance,  on  a 
ten-minute  headway  during  particular  hours,  the  public 
gets  used  to  planning  for  that  headway,  and  would  catch 
tlic  trains  as  easily,  on  the  whole,  as  it  now  catches  the 
l  egular  cars,  plus  extras,  and  so  far  as  comfort,  always  an 
important  matter,  is  concerned,  we  think  the  trains  would 
be  preferable  for  the  reasons  already  stated.  Obviously 
such  a  service  would  not  be  effective  or  desirable  on  all 
lines,  but  there  are  many  instances  in  which  it  could  be 
most  usefully  employed,  and  we  should  like  to  see  it  given 
a  trial  in  careful  and  conservative  hands. 

On  interurban  roads,  with  extensive  terminal  connec- 
tions, the  tendency  toward  preserving  a  uniform  schedule 
would  be  valuable  in  promoting  through  traffic.  The 
trolley  lines  around  almost  every  large  city  have  grown 
into  a  suburban  network,  with  very  wide  ramifications, 
[n  summer  particularly  there  is  a  great  amount  of  rather 
long-distance  traffic  which  could  be  greatly  stimulated  if 
quick  and  certain  connections  between  road  and  road 
could  be  depended  upon.  With  cars  under  ten  or  fifteen 
minutes'  headway  the  preservation  of  an  accurate  schedule 
is  of  particular  importance,  and  leads  to  considerably  in- 
creased traffic. 

More  than  this,  a  wider  use  of  multiple-unit  trains  would 
lend  itself  readily  to  an  extension  of  interurban  service, 
which  is,  sooner  or  later,  bound  to  come,  that  is,  the  intro- 
duction of  through  cars  taking  passengers  over  compara- 
tively long  distances  without  change — a  step  in  the  evolu- 
tion toward  regular  railway  practice.  As  things  now  are  a 
through  car  running  over  a  track  where  there  is  consider- 
able local  traffic  is  apt  to  be  a  disturbing  factor  in  the  local 
schedule.  If,  however,  it  could  simply  become  part  of  the 
next  local  train  to  break  loose  again,  and  go  on  toward  its 
proper  terminus,  the  through  car  habit  would  soon  become 
fixed,  and  with  it  would  come  an  increased  use  of  the  elec- 
tric road.  A  function  of  this  sort  is  far  from  universal  in 
its  application,  but  every  street  railway  man  knows  of  cases 
where  it  would  prove  of  some  importance.  A  change  of  cars 
is  always  an  inconvenience  to  be  avoided,  if  possible,  and  the 
ease  with  which  multiple-unit  trains  can  be  built  up  and 
decomposed  furnishes  a  ready  way  out  of  the  difificultv. 
Take,  for  example,  the  common  problem  of  dealing  with 
suburban  cars  converging  toward  the  city.  If  the  cars  in 
the  outlying  region  are  fitted  for  multiple-unit  work  thev 
ran  come  in  as  single  cars,  and  then  be  made  up  into  trains 


688 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL  No.  i8. 


for  the  run  into  the  city,  dropping  their  motormen  to  take 
charge  of  the  next  outgoing  cars.  Conversely  outgoing 
trains  would  split  up,  and  diverge  instead  of  merely  mak- 
ing connections.  Even  on  surface  lines  the  indications  are 
tliat  two-car  or  three-car  trains,  with  the  admirable  control 
usual  with  the  multiple-unit  system,  could  handle  more 
traffic  per  hour  than  the  same  cars  operated  as  single  units. 
When  underground  or  elevated  tracks  are  available  mul- 
tiple-unit trains  form  the  ordinary  equipment,  and  there  are 
many  cases  in  which  such  trains  could  advantageously  be 
split  up  at  the  termini,  allowing  the  separate  cars  to  go  to 
their  destinations  on  their  respective  surface  tracks,  or 
over  other  underground  or  elevated  lines. 

Some  of  the  early  advocates  of  multiple-unit  trains  laid 
great  stress  on  this  feature  of  the  system,  even  going  so 
far  as  to  show  how  time  could  be  saved  by  dropping  off 
cars  to  make  flying  switches  on  to  their  respective 
branches.  We  are  hardly  of  the  opinion  that  flying  switches 
are  to  be  recommended  as  a  regular  practice  in  passenger 
traffic,  but  certainly  a  multiple-unit  car  can  be  dropped  off 
or  taken  on  much  more  quickly  than  the  passengers  can 
change  cars,  to  say  nothing  of  the  annoyance  and  discom- 
fort of  changing.  If  the  separate  cars  are  to  operate  on 
the  surface  only,  uniting  as  trains  for  the  suburban  or  ele- 
vated portion  of  the  trackage,  their  speed  would,  of  course, 
be  subject  to  certain  limitations,  but  save  on  very 
long  runs  under  the  latter  conditions,  the  gain  in  avoiding 
changes  would  more  than  counterbalance  the  lowered 
speed.  Most  passengers  would  justly  regard  five  or  ten 
minutes  in  running  time  as  dearly  saved  at  the  expense  of 
a  hurried  rush  to  change  cars  midway  in  their  journey. 

Never  was  there  a  greater  opportunity  for  the  inaugura- 
tion of  real  rapid  transit  on  a  magnificent  scale.  Surely 
there  are  no  insuperable  difficulties  to  be  overcome  on  the 
engineering  side  of  the  question,  and  the  matter  of  traffic 
arrangement  is  not  more  difficult  of  adjustment  than  it 
often  is  in  ordinary  railroad  operations;  We  hope  to  see 
tlie  day  when  every  district  of  all  large  cities  will  be  thor- 
oughly welded  together  by  a  homogeneous  system  of  elec- 
tric traction  under,  on  or  above  the  surface.  Nothing 
less  will  answer  the  physical  requirements  of  the  situation. 
No  matter  of  how  many  corporate  parts  the  whole  great 
system  is  composed,  now  or  at  any  other  time,  that  system 
should  be  a  unit,  so  far  as  traffic  is  concerned,  and  suf- 
ficiently homogeneous  in  its  equipment  to  insure  that  unity. 
Unless  this  condition  is  fulfilled  there  will  be  work  to  be 
undone  at  no  distant  day. 


One  feature  of  the  management  of  the  Metropolitan 
Street  Railway  Company,  of  New  York,  which  is  char- 
acteristic of  the  way  things  are  done  in  that  company,  as 
well  as  the  personality  of  the  president  and  general  man- 
ager, is  the  noon  luncheon  to  heads  of  departments  at  the 
offices  of  the  company  on  the  eighth  floor  of  the  Cable 
Building,  621  Broadway.  Here  every  noon  as  many  offi- 
cers and  heads  of  departments  as  are  not  required  by 
urgent  duties  to  be  elsewhere  meet  and  take  lunch  to- 
gether. A  regular  caterer  is  employed,  and  lunch  is  served 
in  the  dining-room  adjoining  the  president's  office.  In 
this  way  the  officers  and  department  heads  are  kept  much 
more  closely  in  touch  with  each  other  than  would  be  pos- 
sible in  any  other  way  without  consuming  an  unnecessary 
amount  of  the  time  of  each. 


The  Service  Capacity  of  Railway  Motors 

The  ordinary  stationary,  direct-current  motor,  as  used  in 
driving  machinery,  ordinarily  has  to  carry  a  steady  load  or 
a  fairly  steady  average  load,  at  an  approximately  steady 
speed.  Under  such  conditions,  assuming  that  there  is  no 
undue  sparking  at  the  commutator  within  the  range  of  cur- 
rent supplied  to  the  machine,  its  output  and  rating  are  de- 
termined by  its  heating,  and  the  maximum  steady  load  that 
it  will  steadily  maintain  without  rising  more  than  50  degs. 
C.  in  temperature,  when  the  temperature  of  the  air  in  the 
room  is  25  degs.  C.  is  defined  to  be  the  full-load  rating  of 
the  motor.    For  all  such  motors  this  rating  is  satisfactory. 

When,  however,  a  motor  drives  a  crane  or  operates  a 
street  car,  both  the  speed  of  operation  and  the  tractive  ef- 
fort are  very  variable.  For  such  intermittent  service  the 
motor,  if  it  runs  sparklessly,  can  carry,  for  short  intervals 
of  time,  much  greater  currents  without  final  overheating 
than  the  steady  loading  would  permit.  A  motor  which  at 
steady  full-speed  running  would  reach  the  limiting  tem- 
perature elevation  at,  say,  30-kw  intake  and  30-hp  delivery, 
might  safely  deliver,  at  intervals,  100  hp  for  a  few  seconds, 
and  70  hp  for  a  few  minutes.  Under  the  intermittent  con- 
ditions of  service,  it  might  do  all  the  work  that  was  re- 
quired, up  to,  and  including,  100  hp ;  so  that  it  would  only 
be  necessary  to  employ  a  motor  rated  at  30  hp,  according 
to  the  standard  rating  for  steady  service,  in  order  to  operate 
a  loo-hp  crane,  an  apparent  inconsistency. 

Moreover,  it  is  evident,  that  unless  the  precise  conditions 
of  work  and  intermittent  working  are  defined,  it  will  be  im- 
possible to  say  beforehand  whether  the  loo-hp  crane,  i.  e., 
a  crane  which  will  work  occasionally  up  to  a  maximum  rate 
of  100  hp,  will  need  a  motor  of  20  hp,  30  hp  or  40  hp,  as 
defined  by  the  steady  full-load  and  speed  condition.  It  will 
depend  upon  how  often  and  for  how  long  the  lOO-hp  efforts 
will  be  needed,  as  well  as  how  often  and  how  long  the  inter- 
mediate powers  will  be  required. 

Consequently,  no  test  taken  under  steady  load  and  speed 
conditions  can  satisfactorily  define  the  rating  of  a  motor  re- 
quired for  variable  and  intermittent  working,  when  the 
exact  conditions  of  irregular  operation  cannot  be  foreseen. 
A  30-hp  street  car  motor,  as  rated  from  the  temperature  ele- 
vation at  steady  load  and  speed,  may  keep  within  the  pre- 
scribed temperature  limitations  when  working  on  one  road, 
where  its  maximum  output  is  70  hp,  while  on  another  road 
the  same  motor,  with  the  same  maximum  output,  will  get 
too  hot,  because  in  one  case  the  maximum  input  will  be 
maintained  longer,  or  there  may  be  more  duty  at,  say,  50 
hp,  and  less  at  10  hp,  than  in  the  other.  The  American  In- 
stitute of  Electrical  Engineers,  in  its  standardizing  rules, 
has  pointed  out  that  no  precise  running  period  under  steady 
conditions  can  be  accepted  satisfactorily,  selected  for  the 
rating  of  street  car  motors,  and  such  motors  are  not  usually 
rated  by  their  manufacturers  according  to  the  rules  for  sta- 
tionary motors. 

Nevertheless,  efforts  have  been  made  to  arrive  at  a  rea- 
sonable basis  for  rating  railway  motors  in  horse-power. 
John  Lundie  offered  a  suggestion  in  the  Electrical  World,  of 
Oct. 21, 1899, andwhich was  later  republished  in  the  Street 
R.MLWAY  Journal.  He  gave  a  rule  which  virtually 
means  that  a  railway  motor  should  be  rated  by  the  steady 
current  it  will  carry  at  full  pressure  for  an  indefinite  period 
without  exceeding  the  limiting  temperature  elevation.  He 
virtually  stated  that  the  total  quantity  of  electricity,  as 
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measured,  say  in  amp. -hours,  which  the  motor  would  be 
required  to  absorb  in  an  hour,  under  actual  service  condi- 
tions, should  be  equal  to,  or  not  greater  than,  the  quantity 
of  electricity  in  amp. -hours  which  the  motor  would  stand 
under  test  with  the  steady  current  producing  the  limiting 
temperature.  He  maintained  that  within  the  range  of  a 
motor's  operation  it  did  not  matter  how  great  or  how  small 
the  working  current  was,  so  long  as  the  total  amp.-hours 
passing  through  the  motor  \yas  the  same.  In  other  words, 
twice  the  normal  current  working  for  half  the  time  would 
have  the  same  effect  upon  the  final  temperature  as  the 
normal  current  working  all  the  time. 

Objections  were  offered  to  this  suggestion  on  the  score 
of  inaccuracy.  It  was  pointed  out  that  while  the  rule  might 
be  approximately  true,  and  might  be  a  useful  rule  under 
certain  practical  conditions,  it  could  not  be  depended  upon 
for  accurate  comparisons  of  motors,  because  it  assumes  a 
constant  electrical  efficiency  in  the  motors  at  all  loads,  a 
proposition  which  is  only  roughly  true  of  street  car  motors 
as  a  class. 

In  our  issue  of  January,  Mr.  Storer  proposed  a  new 
and  more  nearly  accurate  standard  of  rating  service  ca- 
pacity in  street  car  motors.  He  pointed  out  that  the  only 
way  to  predetermine  by  calculation  the  size  of  motor  re- 
quired for  a  given  electric  road  and  schedule  speed  was  to 
map  out  the  speeds  and  currents  throughout  the  route,  tu 
find  the  total  quantity  of  energy  lost  in  the  copper  and  in 
the  iron  of  the  motor  under  those  conditions,  and  then 
select  a  motor  in  which  the  same  amount  of  copper  loss  and 
of  iron  loss  liberated  under  shop  test  by  a  steady  current  at 
a  steady  speed  caused  the  limiting  temperature  to  be 
reached.  He  furnished  the  required  copper  loss  by  sup- 
plying the  motor  with  a  definite  steady  current,  and 
he  ingeniously  furnished  the  additional  required  iron 
loss  by  supplying  a  definite,  steady  pressure  at  motor 
terminals.  This  rating  is,  therefore,  based  upon  the  ef- 
fective current,  or  square  root  of  mean  square  current, 
which  shall  liberate  in  the  motor  the  same  loss  as  gives  the 
calculated  total  of  variable  running  conditions,  together 
with  an  approximate  adjustment  for  iron  losses.  Mr. 
Storer  advocates  measuring  not  only  the  steady  current 
which  will  ultimately  raise  the  temperature  of  the  motor  in 
the  shop  by  75  degs.  C.  above  the  surrounding  air  at  300 
volts,  and  at  400  volts,  terminal  pressure,  in  addition  to  the 
usual  information  concerning  the  time  during  which 
greater  current  strengths  can  be  safely  carried.  He  does 
not  advocate  rating  the  motor  in  kilowatts  according  to  the 
efifective  current  strength,  which  will  ultimately  bring  the 
motor  to  the  limiting  temperature,  because  this  current  is 
so  small  that  the  motor  would  appear  to  bo  of  unduly  small 
power.  A  motor  working  occasionally  up  to  100  hp  might 
only  be  a  motor  of  25-kw  input,  according  to  this  rating. 
He  intimates,  however,  that  from  this  information  of  serv- 
ice capacity,  a  competent  engineer  can  determine,  by  care- 
ful computation,  whether  the  motor  will  meet  the  condi- 
tions of  service  expected. 

As  our  readers  will  remember,  A.  H.  Armstrong  dis- 
cussed this  subject  in  our  issue  of  April,  of  this  year, 
and  took  issue  with  some  of  the  points  raised  by  Mr. 
Storer.  Mr.  Armstrong  also  indicated  that  a  railway  motor 
can  only  be  scientifically  chosen  for  its  work  by  carefully 
computing,  from  the  full  particulars  of  expected  service, 


the  various  losses  in  the  motor,  and  the  mean  temperature 
elevation  which  those  losses  will  produce.  He  took  the 
position,  however,  that  it  is  necessary  to  separate  the  arma- 
ture loss  from  the  field  loss,  and  that  the  final  temperature 
elevations  depend  upon  their  ratio,  as  well  as  upon  their 
sum.  He  throws  doubt  upon  the  practical  value  of  tem- 
perature elevations  observed  in  shop  tests.  He  finally  ad- 
vocated giving  for  each  motor  a  curve  sheet,  showing  the 
schedule  speed  which  it  is  capable  of  maintaining  for  a 
given  weight  moved,  and  a  given  number  of  stops  per  mile. 
The  results  embody  certain  arbitrary,  but  average,  ac- 
celerations and  frictions.  This  curve  sheet  gives  the  infor- 
mation usually  required  by  the  purchasing  engineer,  in  a 
very  compact  and  convenient  form,  but  Mr.  Armstrong 
also  appears  to  intimate  that  it  is  not  possible  to  supply 
any  electrical  heating  data  of  the  motor,  as  furnished  from 
shop  tests  by  which  the  purchasing  engineer  can  prede- 
termine the  capability  of  the  motor  for  a  given  set  of  serv- 
ice conditions. 

In  this  week's  issue  Mr.  Storer  replies  to  Mr.  Armstrong, 
and  defends  his  January  article. 

We  think  that  the  motor  service  capacity  curves  advo- 
cated by  Mr.  Armstrong  connecting  weight  and  schedule 
speed  with  the  number  of  stops  per  mile  are  very  conven- 
ient and  useful,  but  we  also  consider  that  Mr.  Storer's  ef- 
fective heat  limiting-current  strength  at  reduced  voltage  is 
also  valuable  to  the  purchasing  engineer,  since  it  enables  the 
engineer  when  supplied  with  the  remaining  data  connect- 
ing tractive  effort,  power  and  speed  with  current  and  tem- 
perature to  predetermine  the  working  temperature  of  the 
motor  with  a  reasonable  and  satisfactory  degree  of  accu- 
racy. If  the  limiting  temperature  elevation  of  a  shop  test 
is  75  degs.  C,  the  corresponding  elevation  under  service 
conditions  will  probably  be  about  55  degs.  C.  Consider- 
ing that  street  car  motors  are  almost  always  run  completely 
enclosed,  all  the  heat  liberated  in  their  armatures  must  find 
egress  through  the  steel  shell.  While  it  is  no  doubt  true 
that  the  temperature  elevation  of  the  armature  depends  not 
only  upon  the  loss  in  the  armature,  but  also  upon  the  loss 
simultaneously  occurring  in  the  field,  yet  the  subject,  in  its 
refinement,  is  so  complex,  that  for  ordinary  purposes  it  is 
sufficient  to  ignore  this  limitation,  and  to  consider  the 
motor,  from  the  point  of  view  of  heating,  as  a  resistance 
coil,  plus  a  rotating  iron  core,  the  hysteretic  loss  in  which 
depends  mainly  upon  the  terminal  e.  m.  f. 

Neither  Mr.  Storer  nor  Mr.  Armstrong  advocates 
placing  motors  on  the  market  under  a  numerical  horse- 
power rating  determined  from  heat  tests,  for  excellent  rea- 
sons above  referred  to.  Both  agree  upon  the  necessity  of 
making  thorough  tests  upon  the  motors  in  the  shops,  in- 
terpreting the  results  in  the  light  of  experience  under  serv- 
ice conditions.  When  complicated  service  conditions  have 
to  be  faced  intelligently,  it  is  but  reasonable  to  ask  for  cor- 
respondingly full  information  concerning  the  behavior 
under  test  of  the  motors  required.  Consequently,  it  would 
seem  desirable  that  not  only  should  Mr.  Storer's  ultimate 
effective  heat-limiting  current  be  given  with  all  the  other 
data  for  the  motor,  but  we  think  that  Mr.  Armstrong's  re- 
duced results  of  speed  and  weight  in  terms  of  stops  per 
mile  should  also  be  looked  for  at  the  hands  of  the  manufac- 
turer. The  two  sets  of  data  are  mutually  co-operative,  and 
afford  a  mutual  check. 


\ 
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The  Electric  Tramway  in  Colombo,  Ceylon 


BY  H.  S.  MORRISON 


The  Colombo  Electric  Tramway  has  been  in  running 
order  but  little  more  than  three  years,  but  in  that  time  it 
has  proved  so  satisfactory  and  has  been  so  generously 
patronized  by  the  native  population,  that  several  exten- 
sions of  the  line  are  planned,  and  will  soon  be  constructed. 
The  city  of  Colombo  has  a  well-earned  reputation  for  en- 
terprise among  the  cities  of  the  East,  and  the  electric  rail- 
way was  an  assured  success  almost  from  the  verv  be- 


franchise  was  obtained  the  company  engaged  the  well- 
known  English  firm  of  Kincaid,  Waller  &  Manville  to  con- 
struct the  line  and  plan  the  various  buildings  to  be  used 
as  a  plant,  and  no  reasonable  expense  was  spared  to  make 
the  equipment  all  that  could  be  desired  for  the  maintenance 
of  an  efficient  service. 

One  difficulty  was  encountered  in  the  very  beginning, 
and  that  was  to  find  suitable  ground  for  the  erection  of  the 
power  station  and  engine  room.  Some  lots  were  finally 
purchased  near  the  geographical  center  of  the  city  limits, 
and  several  thousand  35-ft.  piles  were  driven  until  the 
foundation  was  considered  secure.  An  engine  room  118  ft. 


f 


STRHET  SCENE  IN  COLOMBO,  SHOWING  TRAMWAY 


ginning.  None  could  tell  in  advance  how  the  native  Sin- 
ghalese would  welcome  the  new  departure,  but  they  have 
proved  appreciative  patrons,  and  almost  every  car  which 
the  writer  noticed  on  a  recent  visit  was  well  filled  with 
dark-skinned  men  and  women.  Like  other  people  of  the 
Far  East,  the  natives  of  Ceylon  vastly  prefer  riding  to 
walking,  and  as  the  fares  on  the  railway  are  very  low,  they 
are  able  to  gratify  their  natural  inclination. 

The  line  at  present  in  operation  consists  of  two  divisions, 
each  3^  miles  long,  and  extending  through  various  streets 
of  the  business  section,  and  out  into  the  residence  neigh- 
borhoods. As  the  streets  are  generally  wide  and  well 
paved,  the  company  had  no  difficulty  in  choosing  thor- 
oughfares through  which  the  road  could  be  constructed  at 
a  minimum  of  cost.  "The  Ceylon  Planters'  Company," 
as  the  corporation  is  styled,  obtained  a  concession  from 
the  British  Colonial  office  for  twenty-six  years,  with  the 
privilege  of  renewal  under  certain  conditions.    When  the 


X  44  ft.  was  erected,  and  adjoining  it  a  boiler  room  of  the 
same  length  and  39  ft.  wide.  Galvanized  iron  was  used 
for  both  walls  and  roofing,  and  the  ends  of  the  boiler  room 
were  left  open,  as  there  is  but  little  change  of  season  in 
Colombo,  and  no  danger  of  injury  to  the  apparatus  from 
rough  weather.  At  one  end  of  the  boiler  room,  and  sev- 
eral feet  distant,  was  erected  a  stack  141  ft.  high  and  4  ft. 
4  ins.  in  diameter.  The  engine  room  is  large  and  roomy, 
and  there  is  ample  space  for  the  installation  of  new  ma- 
chinery when  extensions  of  the  line  are  made. 

At  present  five  engines  of  the  horizontal  tandem  type 
are  in  use,  three  of  them  Mcintosh  &  Seymour  and  two 
Ball  &  Wood.  The  generators  were  purchased  from  the 
General  Electric  Company.  There  are  three  Blake- 
Knowles  pumps.  The  switchboard  and  its  appliances  were 
supplied  by  the  British  Thomson-Houston  Company,  and 
is  furnished  with  Kelvin  voltmeters  and  ammeters. 

The  boiler  room  is  supplied  with  four  Babcock  boilers. 


November  2,  1901.] 


STREET  RAILWAY  JOURNAL. 


691 


Green  economizers  are  used,  and  there  is  a  separator  for 
each  battery  of  boilers.  The  piping' is  duplicated  through- 
out. There  is  no  coal  handling  machinery  used,  for  coolie 
labor  in  Ceylon  is  too  cheap  to  make  it  necessary.  There 
are  four  firemen  and  seven  coolies  con- 
stantly at  work,  and  the  wages  of  the  latter 
amount  to  scarcely  what  it  would  cost  to 
hire  one  coal  shoveler  in  America. 

There  are  no  times  when  the  Colombo 
Tramway  finds  it  necessary  to  add  extra 
cars  to  its  service,  for  the  working  hours 
in  shops  and  factories  vary  greatly,  and 
there  is  no  morning  and  evening  peak,  as 
in  American  cities.  There  are  ordinarily 
twenty-two  cars  in  operation,  and  about 
4300  kw-hours  a  day  are  used.  About  16 
tons  of  coal  are  burned  each  day.  It 
comes  from  India,  and  the  average  price- 
is  $5  a  ton,  delivered.  About  20,000  gal- 
lons of  feed-water  are  used  in  a  day.  The 
average  car-mileage  is  2600,  and  the  sta- 
tion expenses  are  about  3^  cents  per  mile. 

The  trolley  wire  is  No.  00  S.  W.  G., 
with  rail  return  installed  vinder  Board  of 
Trade  regulations.  So  far  the  company 
has  had  no  trouble  with  electrolysis  in 
Colombo,  but  the  engineer  said  that  he 
had  not  as  yet  found  any  type  of  overhead 
materials  which  give  satisfactory  insulat- 
ing results  in  the  Ceylon  climate.  In  view 
of  the  fact  that  many  electric  railways  are 
now  being  constructed  in  the  tropics,  he 
thought  it  would  pay  the  supply  companies  to  give  this 
matter  some  attention. 

Most  of  the  streets  through  which  the  railway  passes 
are  wide,  and  there  is  a  double  track  throusfhout  its  entire 


is  called,  and  from  there  they  extend  through  the  native 
quarters  and  out  into  the  shady  roads,  where  the  bunga- 
low residences  of  Europeans  are  found.  For  2  cents  or  4 
cents  one  can  ride  almost  anywhere,  and  the  vast  majority 


INTERIOR  OF  POWER  STATION  AT  COLOMBO 

length.  The  maximum  grade  is  8.3  per  cent,  and  400  yards 
long,  and  the  minimum  curve  radius  is  of  50  ft.,  so  it  will 
be  seen  that  the  route  of¥ered  few  obstacles  to  the  con- 
structing engineers.  Both  sections  of  the  line  terminate 
at  the  landing  jetty  in  the  business  section,  or  "Fort,"  as  it 


CAR  HOUSE  OF  THE  COLOMBO  ELECTRIC  TRAMWAY 

are  2-cent  fares.  The  rails  weigh  90  lbs.  per  yard,  and  are 
laid  upon  iron  ties.  There  are  two  Chicago  copper  bonds 
to  each  of  the  joints,  which  are  laid  opposite.  The  sub- 
construction  consists  of  6  ins.  of  concrete,  and  the  company 
expects  that  it  will  last  for  a  long  time  to 
come. 

The  car  house  is  built  within  the  same 
enclosure  with  the  power  station,  and  is 
also  of  galvanized  iron.  It  is  162  ft.  long- 
by  70  ft.  wide,  and  can  shelter  about  thirty- 
eight  cars.  There  is  one  motor  transfer 
tal)le.  The  motor  cars  are  nearly  all  from 
the  J.  G.  Brill  Company,  of  Philadelphia. 
Their  average  length  is  26  ft.  4  ins.,  and 
the  wheel  base  is  6  ft.  They  have  first- 
class  and  second-class  seats,  and  weigh 
about  8  tons.  The  trucks  were  supplied 
partly  by  the  ]'>rill  Company  and  partly 
l)y  the  Peckham  Manufacturing  Company, 
and  the  motors  were  furnished  by  the 
British  Thomson-Houston  Company.  The 
average  life  of  the  pinions  used  is  from 
twenty-five  days  to  thirty  days,  that  of  the 
gears  four  months,  that  of  the  trolley 
wheels  from  three  to  five  weeks. 

The  car  wheels  are  30  ins.  in  diameter, 
and  weigh  350  lbs.  They  usually  last  from 
four  to  six  months.  Both  hand  and  elec- 
tric brakes  are  used.  The  cars  are  fur- 
nished with  "Providence"  fenders,  which 
are  very  necessary  in  Colombo,  as  the 
natives  swarm  in  certain  streets,  and  re- 
fuse to  heed  the  warning  gong. 

There  arc  no  registers,  each  collector  being  furnished 
with  a  punch,  which  he  wears  about  his  neck.  The  pas- 
sengers are  given  receipts  for  fares  paid,  which  are  the 
same  kind  as  used  on  many  of  the  European  railways,  and 
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are  shown  to  the  company's  inspector  upon  demand.  The 
speed  of  the  cars  is  not  regulated  by  law,  but  they  ordi- 
narily run  slowly,  and  make  frequent  stops. 

The  repair  shops  are  very  completely  fitted  out  with 
American  and  English  lathes  and  other  machinery  neces- 
sary for  keeping  the  cars  in  good  condition.  The  company 
is  entirely  dependent  upon  its  own  resources  for  making 
repairs,  as  there  is  no  shop  in  Colombo  with  facilities  for 
doing  the  sort  of  work  required. 

The  Colombo  Tramway  is  exceedingly  fortunate  in  the 
matter  of  cheap  labor.  The  Singhalese  partake  to  some 
extent  of  the  prejudice  of  the  Malays  against  doing  ordi- 
nary manual  labor,  but  they  also  share  their  delight  in  any- 
thing which  has  to  do  with  the  manipulation  of  machinery, 
and  the  company  found  it  an  easy  matter  to  train  the 
natives  to  become  expert  motormen  and  conductors.  The 
wages  paid  vary  from  $3  to  $14  a  month,  and  as  there  are 
but  no  motormen  and  conductors  altogether,  the  monthly 
wage  list  in  this  department  is  not  very  high.  In  the 
power  station  and  repair  shop  the  wages  are  also  very  low, 
and  the  Singhalese  make  no  complaint  about  working 
twelve  and  fourteen  hours  a  day.  The  company  treats  them 
with  consideration,  however,  and  they  are  said  to  be  well 
contented  with  their  positions. 

Since  the  electric  tramway  has  proved  successful  in  the 
city  of  Colombo,  it  is  expected  that  the  system  will  be  in- 
troduced into  other  cities  of  Ceylon  and  the  neighboring 
region  of  Southern  India.  It  is  evident  that  there  is  a 
great  opening  for  such  roads  in  far  Eastern  cities,  for  it 
has  been  demonstrated  that  they  are  always  well  patronized 
by  the  natives,  when  the  fares  are  reasonably  cheap.  It 
seems  to  me  that  one  is  very  much  needed  in  Singapore, 
and  when  I  again  make  a  circle  of  the  globe  I  hope  to  be 
able  to  go  about  in  all  these  interesting  cities  in  a  com- 
fortable way.  instead  of  being  jolted  and  shaken  up  in  a 
iinrikisha.  The  English  and  German  electrical  concerns 
are  already  awakening  to  their  opportunities  in  this  part  of 
the  world,  and  certainly  the  Americans  should  not  be  the 
last  to  realize  that  Oriental  cities  must  soon  be  supplied 
witli  a  service  of  electric  street  railways. 



A  New  Electric  Freight  Road 


A  new  electric  freight  and  coal  road,  formed  from  thc 
Day  Electric  Railway,  operating  between  East  St.  Louis, 
111.,  and  Belleville,  and  competing  directly  with  the  South- 
ern Railroad  and  indirectly  with  the  Illinois  Central  Rail- 
road and  the  Louisville  &  Nashville  Railroad,  is  now  in 
regular  operation.  The  road  is  14  miles  long,  and  is  now 
known  as  the  St.  Louis  &  Illinois  Suburban  Railway. 
Over  a  year  ago  the  idea  of  operating  the  road  as  a 
freight  line  was  conceived,  and  the  conversion  was  finally 
efTected  after  overcoming  the  objection  of  the  residents 
along  the  line,  which  objection  was  one  of  the  principal 
obstacles  faced  by  the  owners.  The  gage  of  the  road  had 
to  be  made  standard  so  as  to  permit  the  operation  of  the 
regular  freight  cars,  and  railroad  yards  have  been  built  at 
Winstanley  Park.  The  company  plans  to  tap  the  mines 
between  East  St.  Louis  and  Belleville,  and  there  is  every 
indication  that  a  large  amount  of  business  can  be  secured 
in  this  territory.  The  electric  locomotive  used  by  the 
company  is  particularly  powerful,  and  was  built  according 
to  suggestions  advanced  by  General  Manager  Bramlette, 
of  the  St.  Louis  &  Belleville  Traction  Company.  The 
locomotive  has,  in  tests,  pulled  a  train  of  twenty  cars  loaded 
with  coal.  The  cars  were  of  the  regular  6o,ooo-lb.  capacity 
type. 


Notes  and  Oamments  on  the  Street  Railway  Accountanti* 
Convention 

BY  A.  O.  KITTREDGE,  C.  P.  A. 

An  experienced  railroad  man,  answering  a  question 
which  had  been  addressed  to  him  by  one  who  had  not 
looked  in  upon  the  sessions  of  the  accountants'  associa- 
tion, said:  "The  convention  of  the  Street  Railway  Ac- 
countants' Association  showed  considerable  enthusiasm 
in  advocating  frank  and  intelligible  reports  and  expressing 
a  disposition  to  standardize  methods.  When  it  came  to 
discussion,  however,  it  was  manifest  that  there  was  a  wide 
difference  between  abstract  theory  and  practice.  It  was 
also  evident  that  the  practice  recommended  and  approved 
by  different  men  varied  greatly."  This  statement  is  of 
interest  in  that  it  reflects  what  an  outsider  has  to  say  con- 
cerning the  accountants.  Carefully  considered,  it  is  en- 
tirely complimentary.  It  also  carries  with  it  the  sug- 
gestion of  what  may  be  done  to  round  out  the  work  of  the 

organization  and  make  it  complete. 

*  *  * 

From  my  own  point  of  view,  based  upon  not  only  what 
was  done  in  the  convention,  but  also  upon  the  impression 
left  in  the  minds  of  those  who  were  present  and  took  part 
in  the  proceedings,  as  has  been  revealed  by  conversation 
with  them  since  the  convention  adjourned,  I  regard  the 
recent  gathering  as  having  about  it  more  of  real  useful- 
ness and  utility  than  any  other  meeting  that  has  been  held. 
It  also  served  in  a  marked  degree  to  show  the  real  progress 
that  has  been  made  since  the  organization  was  formed. 
At  the  Niagara  meeting,  as  many  will  recall,  when  the 
question  of  store  accounts,  or  accounts  with  supplies,  was 
brought  up,  it  transpired  that  only  one  of  the  accountants 
present  had  anything  at  all  in  the  way  of  such  records. 
One  or  two  with  some  emphasis  declared  they  had  enough 
to  do  in  regular  work  without  giving  attention  to  refine- 
ments of  such  a  character.  Now  the  whole  association 
gives  careful  attention  to  the  report  of  a  comrhittee  charged 
with  recommendations  in  this  line.  Again,  in  one  of  the 
early  conventions,  when  the  question  of  reserves  was 
brought  up,  it  called  forth  vehement  gestures  of  expostu- 
lation, if  not  positive  statements,  that  the  members  would 
have  none  of  the  doctrine  requiring  such  provisions  and 
their  attendant  calculations.  At  the  recent  convention 
one  of  the  speakers  greatly  interested  his  audience  by  ex- 
plaining the  practical  working  of  reserve  accounts  in  the 
company  over  whose  records  he  presides.  For  a  fact, 
progress  is  being  made,  and  each  annual  convention  is  a 
milestone  on  the  road  toward  highest  efificiency. 

*  *  * 

The  paper  presented  by  Col.  T.  S.  Williams,  of  the 
Brooklyn  Rapid  Transit  Company,  entitled  "Capital  Ac- 
counts from  the  Viewpoint  of  the  Investor  and  the  Pub- 
lic," was  aggressive  and  correspondingly  interesting.  The 
paper  in  full  has  been  published,  and  therefore  it  need  not 
be  epitomized  in  this  connection.  The  speaker's  bold 
attack  upon  the  methods  of  the  Third  Avenue  Railroad 
Company,  the  Baltimore  &  Ohio  Railroad  Company  and 
the  Long  Island  Railroad  would  do  credit  to  any  one  of 
the  numerous  reformers  for  which  Brooklyn  is  especially 
noted.  Colonel  Williams  was  enthusiastically  applauded, 
but  only  one  member  gave  any  particular  information  in 
regard  to  the  methods  of  the  company  which  he  repre- 
sented. This  was  H.  C.  McKay,  controller  of  the  Mil- 
waukee Railway  &  Electric  Light  Company,  who  said 
that  his  road  believed  in  maintaining  proper  reserves  for 
depreciation.  By  that  plan,  he  declared,  provision  was 
made  for  any  matter  that  might  come  up  in  the  future. 
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He  explained  that  there  was  charged  to  operating  ex- 
penses an  aniunnt  which  the  management  thought  would 
be  sufficient  to  cover  all  expenses  of  this  character  for  the 
year,  with  the  result  that  they  always  had  a  fund  on  luind. 
The  same  plan,  he  said,  is  applied  to  insurance.  The  com- 
pany maintains  an  ample  insurance  reserve.  It  also  main- 
tains a  reserve  to  cover  depreciation  of  roadway  and  build- 
ings. The  provision  for  depreciation  is  a  percentage  of 
gross  earnings.  Having  thus  created  the  reserve,  there 
is  charged  against  it  any  unusual  expenses  as  they  arise 
which  belong  to  it,  for  example,  the  renewal  of  a  mile  of 
track.  The  reserve  account  for  maintenance  of  buildings 
is  similarly  debited  for  any  necessary  renewal  of  buildings. 
Again,  a  reserve  is  maintained  for  injuries  and  damages. 
To  this  is  credited  a  certain  percentage  on  gross  earnings, 
the  charge  going  into  operating  expenses.  Whenever 
there  is  an  amount  for  injuries  or  damages  to  be  paid,  the 
fund  is  on  hand  for  the  purpose,  and  the  amount  is  paid 
therefrom  without  disarranging  the  accounts  for  the 
period  in  which  the  disbursement  is  made. 

*  *  * 

These  remarks  of  Mr.  McKay  were  interesting  in  the 
extreme  to  those  who  have  watched  the  course  of  the  street 
railway  accountants,  expecting  to  see,  sooner  or  later,  a 
devotion  to  the  principles  of  good  accounting  which,  in 
some  respects,  was  lacking  at  the  time  of  the  organization 
of  the  association.  Reserve  accounts  have  been  discussed 
at  dif¥erent  times  during  the  history  of  the  association,  but 
have  always  been  looked  upon,  apparently,  at  least,  by  the 
convention  as  something  extreme  in  character,  and  a 
method  or  remedy  for  certain  evils  for  which  the  associa- 
tion was  not  yet  ready.  That  at  least  one  of  the  best  man- 
aged roads  in  the  country  has  within  its  system  a  complete 
equipment  of  reserve  accounts,  and  is  willing  to  make 
known  this  fact  to  the  public,  is  certainly  encouraging. 
Not  long  since  I  had  the  opportunity  of  examining  in 
considerable  detail  the  accounting  system  maintained 
under  Mr.  McKay's  management,  and  from  personal  in- 
spection can  bear  testimony  to  the  adequate  provision  that 
is  being  made  all  along  the  lines  indicated.  Another  illus- 
tration which  Mr.  McKay  did-  not  mention,  but  which 
would'  have  been  quite  apropos  in  this  connection,  is  that 
of  fire  insurance.  The  company  is  reserving,  as  against 
the  costs  of  fire  insurance,  somewhat  more  than  is  con- 
sumed in  premiums.  The  reserve  amount  is  gradually  ac- 
cumulating, and  the  result  will  be,  sooner  or  later,  in  case 
insurance  arrangements  cannot  be  made  satisfactory  to  the 
management,  that  the  company  will  be  in  position  to  main- 
tain its  own  insurance,  having  accumulated  out  of  gross 
earnings  quite  enough  to  replace  what  would  be  the  prob- 
able loss' in  case  of  a  serious  fire.  The  safe  condition  of 
the  company  that  maintains  reserve  accounts  is  thus 
readily  illustrated.  No  doubt  Mr.  McKay's  remarks  will 
afford  food  for  reflection  upon  the  part  of  many  managers 
and  accountants  whose  attention  has  been  called  to  the 
same. 

*  *  * 

I  was  talking  a  short  time  since  with  the  president  of  an 
important  street  railway  organization  whose  lines  are  with- 
in the  State  of  New  Jersey.  The  question  of  taxation 
came  up.  The  kind  of  reports  that  should  Ix'  made  in 
justice  to  stockholders  was  being  discussed.  Said  this 
gentleman  to  me: 

'T  am  distressed  in  view  of  the  treatment  that  we  re- 
ceive from  the  State  of  New  Jersey.  It  is  called  the  mother 
of  corporations,  and  undoubtedly  enjoys  large  revenues 
from  corporations  in  general,  including  particularlv  those 
which  find  refuge  under  the  laws  of  the  State,  even  though 


their  operations  are  conducted  in  other  parts  of  the  coun- 
try. It  seems  to  me,"  he  continued,  "that  New  Jersey 
does  not,  in  this  respect,  take  good  care  of  her  children 
who  stay  at  home."  Then  he  went  on  to  tell  about  a  book 
which  he  declared  had  been  prepared  and  issued  under 
State  authority  and  distributed  for  the  use  of  local  as- 
sessors, tax  boards,  etc.  This  book,  a  copy  of  which  1 
have  not  had  the  pleasure  of  examining,  contains,  accord- 
ing to  this  street  railway  president's  description,  estimates 
of  cost,  bills  of  equipment,  statements  of  necessary  ex- 
penditures to  accomplish  certain  results,  etc.,  covering  the 
entire  scope  of  street  railway  work.  For  example,  there 
is  presented  the  average  cost  of  track,  with  dif¥erent 
weights  of  rails  and  upon  diflerent  plans  of  construction. 
The  price  of  poles  and  the  cost  of  trolley  wire  are  given, 
and  catalogues  and  price  lists  of  equipment  of  power 
houses  are  likewise  presented.  The  whole  scheme,  ac- 
cording to  my  informant's  understanding  of  the  case,  is 
to  put  into  the  hands  of  local  assessors  such  information 
as  will  enable  them  to  carry  the  tax  charged  against  the 
roads  up  to  tlic  highest  possible  limit. 

*  *  * 

My  informant  may  or  may  not  have  been  right  as  to 
facts.  However  that  may  be,  it  seems  to  me,  at  this  age  of 
general  information,  with  experts  on  hand  at  either  side 
to  make  estimates,  with  facts  being  disclosed  every  day 
concerning  the  cost  of  roads — not  only  by  reason  of  the 
public  accounts  of  new  investments,  but  also  by  facts  dis- 
closed through  the  record  of  receiverships  and  the  like — ■ 
it  is  scarcely  necessary  for  any  commonwealth  to  prepare  a 
manual  for  the  purpose  credited  to  this  book  by  the  presi- 
dent of  the  street  railway  company  whom  I  have  quoted. 
All  such  matters  are  bound  to  adjust  themselves  in  time. 
The  street  railway  company  has  rights  as  against  the  pub- 
lic just  as  clearly  defined  as  those  of  the  public  against  the 
street  railway  company.  The  fair  line  w'eighing  one 
against  the  other  is,  sooner  or  later,  to  be  determined  in 
every  instance.  Whenever  the  community,  through  its 
tax  board,  demands  more  from  the  railway  than  is  right 
there  will  be  a  proper  adjustment  sooner  or  later.  On 
the  other  hand,  if  the  railway  obtained  advantages  against 
the  community,  either  by  fraud,  concealment,  through 
political  preference,  or  from  any  other  cause  whatsoever, 
the  public  in  the  course  of  time  will  require  and  obtain 
adjustment.  There  is  nothing  safe  in  such  matters  ex- 
cept absolute  frankness  and  unswerving  integrity.  That 
which  is  concealed  will  be  in  time  proclaimed  from  the 
house-tops,  and  that  which  is  withheld  will,  in  the  course 
of  time,  be  demanded  with  penalties  attached. 

*  *  * 

An  example  of  what  can  be  secured  by  intelligent  co- 
operation with  the  community  is  strikingly  illustrated  by 
what  was  accom])lished  Ijy  a  prominent  Western  street 
railway  company  a  few  years  since.  It  secured  a  re- 
newal of  a  very  valuable  franchise  without  a  reduc- 
tion in  fares.  The  municipalitv  in  which  this  elec- 
tric road  was  situated  demanded  a  reduction  in  fares. 
It  was  popularly  supposed  that  the  company  was  mak- 
ing a  very  large  profit,  and  that,  therefore,  it  could  very 
easily  be  made  to  drop  to  a  4-cent,  or  even  a  3-cent, 
fare.  The  action  of  the  management  at  this  juncture  was 
that  of  taking  the  communitv  frankl\-  iiUo  its  confidence. 
Its  affairs  were  shown  up  in  detail,  and  experts  were  put 
upon  the  stand,  who  explained  the  accounts  in  a  manner 
to  convince  all.  In  this  way  it  was  shown  what  the  earn- 
ings of  the  road  really  amounted  to;  it  was  shown,  also, 
what  the  expenses  were,  not  in  lump  but  in  considerable 
detail,  and  finally  there  was  shown  what  was  left  for  divi- 
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dends  after  the  necessary  fixed  charges  had  been  pro- 
vided for.  The  result  was  a  triumph  for  the  road.  The 
franchise  was  renewed  at  the  5-cent  rate,  and  to-day  the 
street  railway  referred  to  enjoys  a  singular  popularity  with 
the  community  in  which  it  is  operating.  All  this  the  man- 
agement very  justly  attributes  to  the  fact  that  it  has  been 
absolutely  frank  with  the  community.  I  am  alluding  to 
matters  that  have  been  fully  exploited  not  only  in  this 
journal,  but  in  others,  and  which,  in  more  or  less  detail, 
are  known  to  every  street  railway  president  and  manager 
throughout  the  United  States. 

*  *  * 

The  report  of  the  connniltee  on  a  standard  accounting 
system  for  material  and  supplies,  including  the  necessary 
blanks,  was  a  model  in  method,  arrangement  and  manner 
of  presentation.  It  was  brought  to  the  attention  of  the 
association  by  F.  E.  Smith,  chairman  of  the  committee 
and  auditor  of  the  Chicago  LTnion  Traction  Company. 
The  report  showed  in  every  respect  that  a  very  large 
amount  of  work  had  been  expended  upon  it.  It  was  log- 
ical in  arrangement  and  commanded  careful  attention.  As 
it  was  printed  in  advance  and  has  been  included  in  accounts 
of  the  proceedings  of  the  convention  and  published  in 
this  paper,  it  is  before  the  reader  for  such  particular  at- 
tention as  he  may  desire  to  give  it.  Suffice  it  to  say  in 
this  place  that  the  subject  of  lot  numbers  seemed  to  be  the 
one  point  upon  which  discussion  turned.  In  the  handling 
of  materials  and  supplies,  there  are  several  distinct  steps 
to  be  considered.  There  is  the  purchase  of  the  goods, 
the  receipt  of  the  goods,  and  the  disbursement  of  the  goods. 
Fnally,  there  is  accounting.  In  the  purchase  there  is  the 
requisition  coming  from  the  division  or  department  where- 
in the  supplies  are  required;  second,  the  order  from  the 
purchasing  department  on  firms  or  individuals,  and  finally 
the  record  of  bills  approved  by  the  purchasing  department. 
In  the  case  of  stock  on  hand  carried  in  store,  there  is  auxil- 
iary to,  or  parallel  with,  the  order  from  the  purchasing 
department  on  firms  and  individuals,  the  order  from  the 
purchasing  department  on  the  company's  stores. 

*  :i:  -.!: 

The  second  step  is  the  rece])it  of  tlie  goods  and  stores, 
and  here  came  in  tlie  question  nf  lot  numbers.  The  report 
asserted  that  for  the  proper  identification  of  all  material 
and  supplies  put  into  stock  a  lot  number  should  be  as- 
signed. It  went  on  to  say  that,  having  assigned  a  lot 
number  to  some  specific  material,  a  notation  should  be 
made  on  the  duplicate  order  for  it  to  the  ef¥ect  that  these 
goods  have  been  assigned  such  a  number.  Then,  as  the 
goods  are  distributed  according  to  the  requisitions  coming 
in,  the  lot  number  would  identify  the  goods  as  they  go 
out.  The  scheme  of  lot  numbers,  it  was  pointed  out, 
avoids  a  ledger  account  or  the  maintenance  on  the  double- 
entry  plan  of  stock  cards,  and  yet  ledger  accounts  or  cards 
were  provided  for  those  who  desire  to  maintain  them.  The 
lot  number  not  only  identifies  the  goods,  but  also  gives  a 
key  as  to  their  purchase  price  or  cost.  It  enables  the 
accounting  department  to  charge  out  the  goods  at  the 
price  at  which  they  were  taken  in.  After  thus  giving  par- 
ticulars of  lot  numbers,  the  report  continued  with  respect 
to  the  handling  of  I)ills,  the  recording  of  goods,  and  con- 
cluded this  division  by  reference  to  a  stock  ledger  (which 
may  or  may  not  be  kept  as  auxiliary  to  the  lot-number 
scheme)  and  the  method  of  handling  second-hand  material 
and  scrap.  In  the  debate  all  sorts  of  views  were  presented 
by  the  speakers,  and  the  impression  was  created  in  the 
minds  of  those  who  heard  the  discussion  that  there  is  very 
little  uniformity  and  method  in  the  accounting  for  mate- 
rials and  stores  among  street  railway  companies,  big  and 
little,  throughout  the  country  at  the  present  time. 


In  the  course  of  the  report  an  important  quotation  was 
presented  from  a  paper  entitled  "Material  Account,"  by  A. 
D.  Parker,  general  auditor  of  the  Colorado  &  Southern 
Railway,  read  before  the  meeting  of  the  Association  of 
American  Railway  Accounting  Officers,  held  in  Denver 
in  May  last.  Mr.  Parker  likens  the  employee,  in  charge 
of  the  materials  and  supplies  belonging  to  a  railway  com- 
pany, to  a  storekeeper  who  is  alive  to  the  interests  and 
demands  of  his  customers.  He  asserts  that  he  is  in  touch 
with  his  material  every  day,  and  careful  distribution  of  the 
articles  themselves,  either  on  the  shelves  or  along  the  floor 
and  platform,  answers  the  question  of  requirements.  Mr. 
Parker  goes  on  to  say  that  instead  of  making  a  diversified 
classification  of  material  it  may  be  divided  into  a  number 
of  practical  headings  which  give  the  requirements  neces- 
sary. The  point  that  does  not  seem  to  be  covered  in  this 
quotation,  and  which  is  yet,  perhaps,  essential  to  it,  being 
suggested  by  the  comparison  of  the  keeper  of  railway  sup- 
plies to  a  storekeeper,  is  that  of  the  terms  and  conditions 
under  which  the  supplies  of  stores  are  issued.  The  princi- 
ple referred  to  is  one  that  was  not  made  entirely  clear, 
neither  in  the  report  of  the  committee  nor  yet  in  the  dis- 
cussion, and  that  is,  stated  in  the  simplest  form,  that  ma- 
terials and  supplies  must  be  charged  out  at  the  same  price 
at  which  they  are  taken  in.  If  an  article  goes  into  store 
costing  a  dollar,  when  it  goes  out  it  must  go  out  at  a  dollar. 
The  quotation  in  the  market  may  have  changed  materially. 
Its  place,  perhaps,  could  be  supplied  at  75  cents,  still  it 
must  go  out  at  a  dollar.  Or  the  reverse  may  be  the  case. 
The  price  may  have  gone  up  materially  since  the  article 
was  bought,  and  it  can  only  be  replaced  to-day  for  $1.50. 
Still  it  must  go  out  at  the  dollar.  The  comparison  of  the 
keeper  of  railway  supplies  to  the  storekeeper  is  in  some 
respects  unfortunate,  for  abuse  of  the  merchandise  account 
is  the  conventional  way  in  which  storekeeper's  accounts 
are  conducted.  Sight  is  lost  of  the  principle  of  equality 
in  debiting  and  crediting.  For  example,  a  local  merchant 
conducts  a  merchandise  account  which,  on  the  debit  side, 
is  charged  with  the  goods  as  they  come  in,  taken  at  cost, 
while  on  the  credit  side  it  gets  figures  representing  their 
sales  value.  In  other  words,  there  are  two  sets  of  values 
in  the  same  account.  Up-to-date  bookkeeping  changes 
all  this  and  insists  that  the  merchandise  account  shall  in 
no  respect  be  a  sales  account,  but  shall  be  what  the  street 
railway  people  require,  namely,  a  store's  account,  and  that 
it  shall  be  conducted  with  one  set  of  values  only,  namely, 
cost  price.  Goods  are  taken  in  at  cost  and  go  out  at  the 
same  identical  cost.  The  balance  in  the  account,  there- 
fore, represents  the  cost  of  the  goods  or  supplies  on  hand. 

*  *  * 

The  lot-number  scheme,  which  is  a  variation^ on  plans 
very  commonly  pursued  by  manufacturing  companies,  has 
about  it  many  things  to  recommend  it.  As  pointed  out  in 
the  report,  it  may  be  used  with  or  without  ledger  accounts 
or  a  card  equipment.  That  is  to  say,  that  even  though 
cards  or  ledger  accounts  are  maintained,  still  every  lot  of 
goods  should  be  identified  by  number.  It  is  not  this  latter 
use  of  the  lot-number  scheme  that  appeals  to  me  particu- 
larly, for  some  plan  of  identification  of  the  goods  is  neces- 
sary to  anv  ledger  or  card  scheme.  The  identification  of 
lots  by  numbers  makes  it  possible  to  charge  materials  out 
at  the  same  price  they  came  in  without  maintaining  a  com- 
plete scheme  of  ledger  accounts  or  card  records.  Therein 
is  a  great  advantage  of  the  lot-number  scheme,  as  ex- 
plained above. 

*  *  * 

The  subject  of  discount  for  sharp  cash  on  purchases  re- 
ceived considerable  attention.  The  discussion  showed 
that  there  was  no  uniformity  of  sentiment  or  practice  with 
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regard  to  the  treatment  of  such  items.  Some  delegates 
declared  that  it  was  their  invariable  practice  to  enter  all 
discounted  purchases  at  the  net  amount.  In  other  words, 
the  position  was  taken  that  materials  or  supplies  or 
equipment,  or  whatever  was  purchased,  should  go  at  the 
net  price  paid  for  it,  and  that  the  discount  was  in  no  wise 
a  special  earning  of  capital.  In  support  of  this  position 
one  of  the  accountants  pointed  out  that  it  was  part  of  the 
function  of  a  railway  company,  equipped  as  it  should  be 
with  the  necessary  capital  for  conducting  its  business,  to 
get  all  its  supplies,  whether  rails  or  trolley  wire  or  power 
house  equipment,  at  the  lowest  possible  prices,  and  then 
to  make  all  possible  money  out  of  the  use  of  the  same. 
On  the  other  hand,  if  the  discount  were  considered  a 
special  earning  of  capital,  the  credit  of  "Discounts  on  Pur- 
chases," or  whatever  they  were  to  name  the  revenue  ac- 
count, would  sometimes  amount  to  such  a  considerable 
amount  as  to  disarrange  the  general  showing.  One  gentle- 
man went  so  far  as  to  say  that  the  profit  shown  by  this 
plan  might,  perhaps,  exceed  that  which  would  flow  from 
the  regular  account.  It  is  to  be  frankly  conceded  that  this 
gentleman  had  the  best  of  the  argument.  Nothing  that 
is  entitled  to  special  consideration  can  be  said  in  support 
of  the  proposition  to  credit  discounts  to  a  special  account 
.  as  opposed  to  taking  in  the  goods  at  the  net  price  paid  for 
them.  While  this  is  true  so  far  as  street  railway  proper- 
ties are  concerned,  yet  there  are  other  ideas  worthy  of 
consideration  when  it  comes  to  other  lines  of  business. 

In  this  connection  it  may  be  interesting  to  some  to  have 
their  attention  called  to  a  rule  which  prevails  in  at  least 
one  important  street  railway  company.  There  is  consider- 
able routine  work  to  be  done  in  the  office  from  the  time 
that  the  goods  are  received  to  the  formal  act  of  paying  the 
bill.  If,  for  example,  the  discount  on  a  bill  can  only  be 
obtained  on  payment  in  ten  days  from  date,  then  there 
must  be  very  prompt  work  done  upon  the  part  of  the  re- 
ceiving clerk,  invoice  clerk,  auditor,  etc.,  in  order  to  get 
the  bill  into  the  treasurer's  hands  in  time  to  send  a  check 
against  this  specific  date.  In  the  office  of  the  company 
referred  to  a  rule  prevails  that  if  by  any  neglect  or  delay 
upon  the  part  of  any  of  the  employees  such  a  bill  fails  to 
get  to  the  treasurer  in  time  to  secure  the  discount,  then 
the  person  responsible  for  the  delay  must  pay  to  the  com- 
pany, as  a  penalty  for  his  neglect,  the  amount  that  the 
company  has  lost  by  way  of  discount.  In  other  words, 
this  company  makes  the  same  rule  apply  to  its  office  force 
in  the  handling  of  invoices  payable  that  it  applies  to  its 
conductors  in  the  matter  of  fares.  If  the  conductor's 
register  shows  that  he  should  have  collected  fifty  fares  and 
he  only  turns  in  forty-five,  he  is  promptly  required  to  make 
up  the  difiference.  There  is  an  element  of  sentimental 
justice  in  this  plan  which  will  be  recognized  at  once  by 
the  reader,  but  I  doubt  that  all  the  companies  throughout 
the  country  would  be  willing  to  follow  the  lead  of  the  com- 
pany referred  to  in  this  regard. 

*  *  * 

The  object  for  which  the  Street  Railway  Accountants' 
Association  of  America  exists  ever  obtrudes  itself.  The 
question  of  "why"  is  one  which  perennially  is  discussed 
among  the  members,  as  well  as  by  those  who  are  consider- 
ing the  question  whether  or  not  it  would  be  a  good  thing 
to  join.  I  chanced  to  be  a  party  to  a  conversation  a  few 
days  after  the  recent  convention  adjourned,  relating  to 
this  subject,  that  in  some  respects  cleared  the  fog  which 
perhaps  has  unduly  obstructed  my  vision  in  the  past.  One 
of  those  who  were  debating  the  subject  referred  to  the 
terms  that  are  used  in  the  name  of  the  organization  and 


in  the  description  of  its  work.  "Accounting,"  it  will  be 
noticed,  is  emphasized.  It  is  an  association  of  street  rail- 
way "accountants."  In  the  reports  of  committees  that 
have  been  at  work  even  since  the  inception  of  the  move- 
ment, there  has  been  a  standard  system  of  street  railway 
"accounts"  more  or  less  discussed,  if  not  actually  exploit'ed. 
The  humblest  meriiber  of  the  association  is  an  "account- 
ant," while  most  of  the  members  hide  their  beaming  faces 
behind  the  term  "auditor."  A  few  are  "controllers."  To 
interview  any  of  these  gentlemen  at  home  one,  as  a  rule,  is 
obliged  to  ask  for  the  auditor's  office  or  the  controller's 
office.  P'rom  this  environment  of  advanced  terms  and 
this  backing  in  the  way  of  exalted  names  and  positions,  the 
public  has  very  commonly  supposed  that  accounting  in 
the  broadest  sense  was  the  object  of  the  association,  and 
that  sooner  or  later  practical  street  railway  accounting 
would  be  exploited.  But  the  conversation  referred  to 
negatived  all  this. 

*  *  * 

Without  going  through  the  details  of  the  talk,  for  the 
conversation  was  a  somewhat  lengthy  one,  the  result  may 
be  summed  up  by  quoting  the  assertion  of  one  of  the  per- 
sons as  follows:  "We  have  been  discussing  expense  ac- 
counts and  the  classification  of  expenses.  It  is  extremely 
desirable  that  all  this  routine  should  be  made  uniform. 
There  is  left  yet  to  discuss  various  other  divisions  of  ac- 
covnits,  for  example,  at  the  convention  just  closed  we  gave 
more  or  less  attention  to  storei-oom  accounts."  Right 
here  said  the  other:  "But  why  do  you  commence  with 
mere  bookkeeping  details  ?  Why  did  you  not  start  at  the 
other  end?"  When  "the  other  end"  was  explained  to 
mean  the  balance  sheet  and  the  profit-and-loss  statement, 
he  asserted:  "Why,  everybody  vmderstands  how  to  do 
that."  When  this  assumption  was  objected  to  upon  the 
ground  that  there  might  be  a  specially  desirable  form  for 
this  that  might  be  standardized,  the  reply  was:  "I,  for  one, 
w^ould  never  give  away  to  anybody  my  way  of  getting  at 
the  balance  sheet  or  my  way  of  making  up  the  profit-and- 
loss  statement,  nor  would  I  expect  my  associates  among 
the  accountants  to  give  me  their  methods.  All  that  we 
want  to  do  in  the  association,  and  all  that  we  propose  to 
do,  is  to  discuss  details,  leaving  the  main  issue  to  the  judg- 
ment of  the  individual."  It  is  only  fair  to  this  gentleman 
to  say  in  this  connection  that  he  declared  that  he  spoke 
only  as  an  individual,  and  not  in  a  way  to  commit  his  fel- 
low members  to  anything  of  the  kind,  much  less  to  appear 
to  be  voicing  the  official  sentiment  of  the  association. 

*  *  * 

The  question  has  been  asked  me  why  I  am  so  insistent 
upon  a  division  between  accounting  and  bookkeeping,  and 
why  I  have  felt  free  to  criticise  what  the  association  has 
so  far  done  as  to  bookkeeping  details,  and  to  seem  to  have 
insisted  all  along  that  the  organization  was  neglecting  its 
opportunities  in  that  it  did  not  bring  accounting  to  tlie 
fore.  Specific  questions  of  this  character  have  been  ad- 
dressed me  very  recently,  and  it  gives  me  much  pleasure 
to  answer  them  so  far  as  the  opportunity  will  permit.  To 
make  my  point  clear  it  is  necessary  to  refer  somewhat  to 
the  ordinary  conception  of  accounting  features  and  in 
some  measure  to  definitions  which  are  in  current  use. 
Having  thus  established  that  which  is  usual,  I  can  con- 
trast therewith  that  which,  to  my  mind,  seems  best  for  the 
purpose,  even  though  it  departs  from  the  beaten  track. 

*  *  * 

If  we  look  up  the  definition  of  a  balance  sheet — and,  by 
the  way,  this  featrn-e  of  business  statements  is  lacking  in 
much  of  the  literature  that  relates  to  accounting — Ave  shall 
find  that  it  is  described  as  something  derived  from  the 
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books  of  account.  It  is  something  made  up  from  tlic  ac- 
counts as  contained  in  a  ledger.  It  is  the  thing  tliat  fol- 
lows— the  derivative,  the  boiled-down  conclusions.  Now 
this  definition  will  no  doubt  be  accepted  without  any  ob- 
jection by  the  majority  of  accountants,  and  yet  it  seems 
to«me  that  the  definition  in  itself  is  faulty,  and  that  it  indi- 
cates a  state  of  affairs  equivalent  to  placing  the  cart  before 
the  horse,  at  least  so  far  as  concerns  what  the  managing 
man  really  wants  to  know. 

All  this  is  easily  made  plain  by  reference  to  what  we  do 
in  opening  a  set  of  books  or  in  closing  a  set  of  books,  and 
also  by  the  statements  that  we  are  obliged  to  make  from 
time  to  time  for  the  information  of  the  management  dur- 
ing the  progress  of  the  business  under  review.  All  that 
I  am  saying  is  true,  whether  the  books  under  considera- 
tion are  those  of  a  street  railway  or  of  a  manufacturing  or 
mercantile  enterprise,  or  of  any  other  business  whatsoever. 
The  one  thing  essential  in  opening  a  set  of  books  is  a  bal- 
ance sheet,  or,  in  other  words,  a  statement  of  assets  and 
lia])ilities,  or,  to  present  the  idea  in  bookkeeping  terms, 
the  debits  and  credits  as  they  exist  at  the  outset.  At  the 
end  of  the  period  when  we  come  to  close  the  books  the 
result  is  a  balance  sheet.  Again,  that  which  we  are  called 
u])on  to  present  to  the  management  during  the  progress 
of  the  business,  in  order  to  indicate  the  financial  standing 
of  the  business,  is  a  balance  sheet. 

Now  it  seems  to  me  clear,  from  these  facts,  that  the  bal- 
ance sheet  is  the  essential  element  or  vital  principle.  It 
seems  to  me,  without  further  argument,  that  it  must  be 
evident  to  the  reader  that  what  we  are  after  is  a  balance 
sheet,  and  that,  accordingly,  all  that  we  do  in  a  ledger, 
whether  it  be  conducted  as  a  single  unit  or  in  several  parts 
and  divisions,  is  to  complete  the  balance  sheet.  That  is, 
the  ledger  is  really  a  working  out  of  all  the  details  of  the 
balance  sheet. 

There  is  a  radical  difference  between  considering  the 
balance  sheet  as  something  derived  from  the  ledger,  and 
the  balance  sheet  as  the  vital  principle  of  which  the  ledger 
contains  the  details.  To  my  mind  it  is  practically  impossi- 
ble to  work  out  the  details,  such  as  expense  accounts,  rev- 
enue accounts  and  classification  in  general,  until  there  has 
first  been  presented  the  skeleton  of  the  balance  sheet. 
With  the  balance  sheet  before  me — that  is,  with  the  plan 
drawn  that  indicates  how  the  accounts  are  to  be  conducted 
and  what  function  each  particular  part  is  to  perform — I 
am  in  position  to  decide  the  manner  in  which  I  want  to 
handle  the  details  and  the  bookkeeping  dress  or  ecjuipment 
that  I  want  to  provide  for  them. 

=1:  *  >1: 

The  distinction  between  accounting  and  bookkeeping  is 
also  covered  in  the  questions  that  have  been  proposed. 
Accounting,  to  my  mind,  is  the  scientific  principle — the 
"why"  of  the  system,  the  vertebrae;  while,  on  the  other 
hand,  bookkeeping  is  the  dress,  or  perhaps  it  is  better  to 
say  the  muscles,  flesh,  blood  and  skin,  by  which  the  skele- 
ton is  enclosed.  It  is  the  "how."  Accounting  principles 
are  inflexible.  They  cannot  Ije  changed.  They  cannot 
be  bent.  Whereas,  on  the  other  hand,  bookkeeping  details 
are  plastic  to  the  last  degree,  and  can  Ije  adapted  to  meet 
any  set  of  conditions  that  exist.  The  skeleton  of  an  ac- 
counting system,  the  plan  upon  which  the  accounting 
scheme  is  to  be  worked  out,  is  something  that  concerns 
the  management.  Items  may  be  presented  in  one  or  an- 
other of  several  orders.  Revenues  may  be  in  a  single  item, 
or  they  may  be  divided  upon  one  or  the  other  of  several 


different  plans.  The  reason  for  these  subdivisions  and  the 
order  and  classification  are  something  that  the  manage- 
ment, it  seems  to  me,  always  has  considerable  to  say  aljout. 
On  the  other  hand,  the  method  of  obtaining  these  details 
and  bringing  them  into  direct  relationship  is  something 
that  concerns  only  the  accounting  division  and  becomes 
mere  bookkeeping  details. 

Many  who  read  these  sentences  will  no  doubt  say  that 
there  is  nothing  new  in  them,  and  that  what  is  indicated 
is  that  which  everyone  is  doing,  although,  perhaps,  the 
standpoint  from  which  the  plan  is  considered,  so  far  as  the 
description  of  the  same  is  concerned,  is  different  from  that 
of  the  writer.  And  yet,  after  all,  basing  my  assertion  on 
what  I  have  seen  in  actual  practice,  there  does  seem  to  me 
to  be  a  more  radical  difference  than  this. 

*  * 

The  first  effort  that  the -average  man  makes  in  giving 
form  to  the  accounts  in  any  business  whatsoever  is  to  get 
into  the  ledger  the  personal  accounts,  and  then  afterward 
the  expense  accounts,  revenues  and  other  divisions,  and 
then,  as  before  stated,  to  produce  from  the  ledger  a  balance 
sheet  from  time  to  time  as  the  same  is  wanted.  This  gives 
the  ledger  the  supreme  position  and  makes  it,  as  graph- 
ically described  by  a  celebrated  English  author,  "The  king 
of  books."  Properly  considered,  the  balance  sheet  should 
be  the  main  or  general  ledger,  and  then  aiixiliary  to  it 
should  be  subordinate  ledgers  containing  practically  all 
that  now  finds  space  in  the  ledger.  To  proceed  further, 
the  criticism  reduced  to  its  lowest  terms,  is  that  account- 
ants proceed  upon  a  mere  bookkeeping  plan.  They  forget 
the  "why"  in  their  zeal  to  pursue  the  "how."  In  the  multi- 
tude of  bookkeeping  details  they  apparently  lose  sight  of 
the  vital  or  underlying  principle.  For  the  accountants'  as- 
sociation to  jump  at  once  into  the  consideration  and  classi- 
fication of  expense  accounts  has  led  many  to  feel  that  they 
thereby  neglected  the  vital  element  of  accounting. 
^  *  * 

With  this  said  there  is  no  disposition  upon  my  part  to 
belittle  the  importance  of  the  classification  of  expense  ac- 
counts or  the  advantage  of  uniformity  in  all  these  details. 
Mere  bookkeeping  though  such  matter  may  be,  still  they 
very  properly  come  within  the  province  of  managing  ac- 
countants, auditors,  controllers,  or  whatever  the  account- 
ants may  be  called. 



How  to  Make  Non-Paying-  Roads  Pay.    XL  (and 
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BY  H.  S.  COOPER 


Policy  and  a  Fctv  Other  Last  Things 

The  policy  pursued  by  the  owners  of  any  railway  has  a 
very  large  bearing  on  its  success ;  in  fact,  as  regards  the 
autonomy  of  the  managing  head,  the  question  of  policy 
is  a  vital  one,  as,  if  the  stockholders  or  their  representa- 
tives (the  board  of  directors)  insist  upon  a  policy  that'  is 
unwise,  uneconomical  or  unpopular,  the  hands  of  the  man- 
ager are  tied  fast,  and,  if  he  cannot  persuade  the  board 
to  unloose  them,  the  best  thin^  for  all  concerned  will  be 
for  him  to  resign.  As  a  matter  of  fact,  any  manager  who 
is  worthy  of  his  position  should  have  a  hand  in  the  shaping 
of  the  policy  of  the  company;  if  he  is  not  sufficiently  fit 
to  do  this  he  is  not  the  man  for  the  place.  In  any  event 
he  should  be  thoroughly  informed  as  to  what  that  policy 
really  is;  if  he  is  not  to  be  trusted  in  that  particular  he  is 
not  fit  to  be  trusted  in  the  duties  and  responsibilities  aris- 
ing out  of  it.     The  most  cruel  position  for  a  competent 
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manager  is  to  be  placed  where  he  is  working  blindfold, 
and  it  is  a  position  where  both  he  and  his  company  will 
suffer;  it  will  develop  into  a  case  of  "cross-purposes"  which 
will  not  be  remunerative  for  either  party.  This  "hugger- 
mugger"  policy  is  less  frequent  than  it  used  to  be,  although 
— on  the  smaller  roads  and  where  the  real  manager  is 
called  "superintendent"  and  paid  as  such — there  is  still 
a  great  deal  of  it;  if  the  directors  really  have  a  line  of 
policy  laid  out,  they  lock  it  firmly  within  their  breasts  and 
the  managing  head  stumbles  along  in  darkness  and  ignor- 
-  ance,  and,  if  his  official  acts  happen  to  run  counter  to  the 
ideas  of  the  directors,  he  is  well  blamed  for  not  knowing 
the  uid<nowable. 

Very  often  there  is  no  policy  at  all,  the  property  runs 
along  without  any  special  course  being  steered,  and,  in 
consequence,  it  is  continually  running  into  snags  unneces- 
sarily. Often,  also,  the  policy  is  a  "wobbly"  one,  the 
course  is  changed  with  every  change  of  wind,  the  board 
of  directors  being  a  regular  weathercock  "veered  around 
with  every  wind  of  doctrine,"  and  the  manager  is  "kept 
guessing"  to  occupy  his  mind  when  it  should  be  otherwise 
engaged.  This  is  especially  the  case  with  non  or  poorly- 
paying  properties ;  as  long  as  a  fair  dividend  is  declared 
the  "old  way"  suffices,  usage  is  accepted  as  policy,  and 
matters  drone  along  in  the  same  old  rut,  but  when  the 
dividend  shrinks  and  shrinks  to  invisibility  and  the  deficit 
commences  to  be  more  than  an  "angel's  visit,"  then  there 
is  generally  a  superabundance  of  opinions  combined  with 
a  supineness  of  concerted  action  that  prevents  any  policy 
being  carried  into  effect  at  the  very  time  that  it  is  most 
needed.  Many  roads  examined  by  the  writer  have  simply 
drifted  and  "jibed"  along  until  they  have  arrived  between 
the  devil  of  the  sheriff  and  the  deep  sea  of  the  receiver, 
when  a  vigorous  and  determined  policy  in  any  one  of 
several  directions  would  have  brought  the  properties  into 
'a  safe  harbor. 

As  stated  once  before,  anything  in  street  railways  that 
is  not  progress  at  this  time  is  virtual  retrogression.  Com- 
munities are  everywhere  advancing,  and  the  transporta- 
tion company  that  does  not  "keep  up  with  the  band- 
wagon" will  soon  be  left  to  "walk  behind  the  calliope," 
and  the  only  way  to  avoid  such  an  ignominious  position  is 
for  the  owners,  or  their  official  representatives,  to  decide 
on  a  policy,  pursue  it  firmly,  but  not  obstinately,  until  it 
shows  whether  it  is  the  right  one,  and  then  fix  it  or  amend 
it  as  the  results  may  determine.  Such  a  policy  may  not 
at  first  be  the  very  best  one  possible — omniscience  is  not 
generally  an  attribute  of  directors,  although  they  some- 
times fail  to  recognize  that  fact — but  such  an  imperfect 
policy,  if  it  has  been  honestly  and  candidly  thought  out 
and  discussed,  is  infinitely  preferable  to  the  wobbly  and 
jelly-fishy  course  of  no  policy  at  all. 

The  formation  of  a  perfect  line  of  policy,  one  that  will 
give  the  best  financial  results  both  now  and  in  the  future, 
and  at  the  same  time  gives  the  best  satisfaction  and  carries 
the  best  opinion  of  the  public  and  "the  powers  that  be,"  is 
not  the  work  of  a  minute,  nor  it  is  to  be  done  on  individual 
likes,  dislikes  or  idiosyncrasies.  Tt  must  be  liberal  within 
certain  lines,  and  in  others  it  nuist  jiare  a  paring;  it  nnist 
be  elastic  enough  to  admit  of  its  fitting  to  changing  out- 
side conditions  and  yet  be  firm  enough  to  withstand  the 
blows  and  pressure  of  individual  or  selfish  interests.  Tn 
its  making  all  interests  must  freely  confer,  and  into  this 
conference  the  managing  head  must  not  only  come,  but 
must  1)e  allowed — or  compelled — to  give  his  views  and 
reasons  for  or  against  it.  Tf  the  policy  finally  determined 
on  is  lotalK'  agaiiisl  his  judgment  or  his  e\])i.Tiencc,  his 
l)est  course,  both  for  himself  and  his  employers,  has  been 
suggested  above,,  for  no  man  can  completely,  heartily  and 


honestly  carry  out  any  policy  or  line  of  action  with  which 
he  is  totally,  or  even  greatly,  at  variance.  If  he  is  in  ac- 
cord with  it,  or  even  if  he  is  simply  in  doubt  as  to  it  and 
is  desirous  of  being  convinced,  he  can  enter  into  it  heart 
and  soul,  and  to  keep  up  that  enthusiasm  the  owners  or 
directors  should  give  him  every  incentive  and  should  in- 
dorse it  until  it  has  been  proved  to  them  to  be  wrong. 
Many  a  good  policy  has  been  hatched  full-fledged  in  the 
directors'  room  only  to  have  its  feathers  plucked  out,  one 
after  another,  by  its  parents  and,  in  this  nude  state,  cold 
water  thrown  on  it  until  it  perished!  Beyond  the  point  of 
spending  comparatively  small  sums  for  the  improvement 
of  the  existing  part  of  the  property,  often  comes  the  ques- 
tion of  investing  large  ones  in  additions  to  or  extensions 
of  the  line  or  lines.  The  advisability,  from  an  investing 
point  of  view,  is  always  a  question  to  be  settled  by  obser- 
vation, comparison  and  analysis  of  local  conditions,  but 
there  are  one  or  two  fixed  facts — they  may  almost  be  called 
"rules" — which  are  almost  universally  applicable,  and  the 
bearings  of  which  must  always  be  considered  in  the  mak- 
ing" of  any  additions  or  extensions,  or  in  laying  out  any 
new  line. 

The  first  of  these  is,  that  in  an  urban  or  suburban  line 
it  is  not  a  paying  policy  to  run  the  line  out  to  the  furthest 
customer;  in  other  words,  the  cars  should  never  run  into 
or  beyond  the  edge  of  population — that  straggling  fringe 
of  residences  or  small  factories  from  which  the  first 
and  last  customers  are  recruited.  The  cars,  and  line, 
should  always  be  stopped  "an  easy  walk"  (from  two  to  five 
or  more  blocks)  short  of  that  point;  any  passengers  from 
beyond  this  terminus  will  always  walk  to  and  from  the 
cars  as  readily  as  if  the  latter  ran  in  front  of  their  doors, 
and  in  so  doing  will  save  the  railway  company  the  cost 
of  many  "car-miles"  and  an  unnecessary  and  unproductive 
track  and  line  investment,  varying  from  $500  to  $5,000, 
Even  if  the  operation  of  this  additional  short  run  will  give 
an  even  schedule  run  to  the  end  of  it,  it  is  better  to  stop 
short  and  let  the  car  have  a  lay-over  of  a  few  minutes,  and, 
where  such  an  extension  is  the  cause  of  a  lay-over  at  a 
terminus,  it  is  additional  proof  of  the  insanity  of  so  oper- 
ating. Of  course,  any  lay-over  is  undesirable — "it  is  the 
moving  car  that  catches  the  fares" — but  a  lay-over  is,  from 
an  economic  standpoint,  infinitely  preferable  to  a  "barren 
run,"  and  any  run  to  get  customers  that  would  surely  come 
of  themselves  is  a  barren  one  and  a  needless  cause  of  fixed 
charges,  maintenance  and  operating  expense.  Many 
roads  have  run  their  lines  not  only  to,  but  beyond,  the  edge 
of  population,  on  the  expressed  idea  that  they  would  build 
up  the  traffic — out  of  the  aching  void  they  had  invaded — 
and  the  fallacy  of  this  line  of  argument  is  generally  shown 
by  the  new  management,  or  the  receiver,  stopping  the 
running  of  the  "dead-end,"  and  making  money  by  do- 
ing" so. 

Of  course,  if  the  road  is  unhappy  enough  ti  >  be  harnessed 
up  with  a  land  scheme,  the  running  to,  and  stopping  in,  a 
cornfield  or  a  swamp  may  work  out  its  salvation  by  the 
sale  of  corner  lots,  but  such  enterprises  usually  terminate 
in  a  cemetery,  with  the  railway  as  the  first  occupant!  Even 
when  successful  it  does  not  alter  the  fact  that,  taken  ]nirely 
as  a  transportation  question,  it  nearly  always  pays  to  stop 
the  cars  five  minutes  (or  more)  \\alk  short  of  the  edge  of 
population.  It  is  understood  that  if  such  "edge"  consists 
of  a  manufacturing  plant,  or  plants,  a  large  public  or  edu- 
cational institution,  or  any  fixed  and  regular  nucleus  of 
patrons,  Ihe  above  princi])le  may  not  apply,  although  tlu' 
writer  has  seen  many  such  termini  given  the  regular  car 
service  of  the  liiu'  on  w  hich  t]ie\'  were  located,  wdiet"!  a  few 
sjiecial  runs  per  day  would  have  served  their  actual  needs 
and  have  paid  the  railway  company  much  better.  Unless 
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it  is  to  hold  a  franchise,  to  conserve  some  valuable  priv- 
ilege, or  to  be  remunerative  in  some  way  outside  of  oper- 
ating, it  does  not  alwaj-s  pay  to  run  over  a  piece  of  track 
simply  because  it  happens  to  be  there. 

The  above  remarks  apply  to  urban  and  suburban  traffic. 
The  rule  with  interurbans — many  of  which  are  simply 
extended  suburbans — should  be  "Stop  at  a  natural  ter- 
minus." A  steam  road,  with  its  heavy  freight  traffic,  its 
mail  and  express  business  and,  above  all,  its  irregular 
schedule  and  infrequent  trains,  can  afford  to  stop  in  a 
cornfield  or  "the  forest  primeval"  and  make  a  terminus, 
but  the  electric  railway  has  not,  at  the  present  time,  ar- 
rived at  the  stage  where  it  can  do  this;  the  absolutely  dif- 
ferent spirit  and  conditions  of  electric  railway  service  com- 
pel it  to  have  an  established  and  remunerative  terminus,  a 
center  or  nucleus  of  population  or  traffic  already  made 
and  at  hand.  Therefore,  any  electric  line  which  simply 
sets  out  on  a  journey  into  the  surrounding  country,  no 
matter  how  well-settled  that  country  may  be,  without  an 
objective  point  from  or  to  which  there  is  remunerative 
traffic,  is  either  foredoomed  to  faihu-e,  or  at  any  rate  will 
not  get  the  best  results  for  its  expenditure,  and  extensions 
or  additions  for  such  a  purpose  are  nearly  always  an  un- 
wisdom. With  an  objective  terminal  point — a  village,  a 
small  town,  a  cluster  of  factories  or  mines,  a  steamboat  or 
steam  railroad  terminus  or  junction,  a  large  public  or  edu- 
cational institution — there  is,  with  decently  economical 
conditions  of  operating,  a  fair  chance  for  remunerative 
service  even  if  the  route  is  a  dumbbell — "everything  on  the 
ends  and  nothing  in  the  middle"' — but  with  everything  on 
one  end  it  is  simply  a  "maul,"  which  will  nearly  always 
beat  all  the  profit  out  of  the  enterprise! 

In  "belt  lines"  in  small  or  medium-sized  towns  it  is  ab- 
solutely necessary  that  they  should  run  well  within  the 
edge  of  population  if  the  best  results  are  desired  from  their 
operation.  There  is  a  curious  instinct  or  feeling  in  human 
nature  that  makes  it  dislike  to  go  away  from  its  intended 
destination,  even  to  take  a  conveyance  that  will  more 
quickly  convey  it  there.  Other  conditions  being  equal, 
people  will  walk  further  and  more  willingly  in  a  direction 
toward  their  destination  to  reach  a  street  car  that  will  take 
them  there,  than  they  will  go  in  an  opposite  direction  to 
take  it.  This  is  not  so  noticeable  in  a  large  city,  where 
there  are  ample  modes  of  reaching  central  points,  but  in 
towns  and  cities,  where  taking  a  car  is  a  "Hobson's 
choice,"  a  belt  line,  well  inside  the  edge  of  population,  will 
carry  as  many  people  at  less  cost  of  both  fixed  charges 
and  operating  expenses  than  the  longer  one  which  runs 
in,  or  beyond,  that  edge. 

Many  roads  in  the  smaller  towns  and  cities  have  laid 
out  their  routes  with  more  regard  to  the  comfort,  preju- 
dices or  profit  of  the  few  than  to  the  convenience  of  the 
many,  and,  in  consequence,  the  many  take  their  revenge 
by  walking  or  riding  bicycles.  In  other  places,  ignorance 
of  traffic  conditions,  the  mulish  obstinacy  of  certain  prop- 
erty owners  and  business  men  or  the  interested  scheming 
of  local  politicians  have  been  the  cause  of  the  lines  being 
run  in  directions  and  through  locations  and  localities 
where  they  serve  no  one.  In  such  unfortunate  cases  there 
remains  only  the  drastic  remedy  of  an  abandonment  of 
the  old  routfe  or  routes  and  a  relaying  of  them  in  places 
or  directions  where  they  will  be  remunerative.  For  some 
this  is,  through  badly-arranged  franchises  or  onerous  gen- 
eral laws,  a  quick  form  of  suicide,  as  such  action  will  work 
an  impairment  of  their  charter  or  franchises,  or  will  entail 
the  loss  of  other  and  vitally  valuable  privileges,  and  they* 
are  between  Scylla  and  Charybdis!  The  writer  has,  how- 
ever, found  few  places  so  situated  where  the  desperate  con- 
dition could  not  be  obviated  by  equally  desperate  meas- 


ures, with  much  better  chances  of  final  profit  to  all  parties 
than  there  were  by  continuing  the  existing  conditions. 
The  obvious  remedy — a  receiver  or  a  commission  or  a 
foreclosure  sale — were  regarded  as  drastic,  but  in  nearly 
all  cases  they  were  successful  in  the  end;  and  a  heroic  rem- 
edy, or  a  "major  operation,"  may  entail  grave  risks  and 
a  long  convalescence,  but  they  are  infinitely  preferable  to 
a  slow  and  certain  lingering  to  death.  It  is  a  reckless 
policy — worse  than  many  so-called  wildcat  ideas — to  con- 
tinue the  throwing  of  good  money  after  bad  in  the  hope- 
less earning  condition  of  many  railway  properties,  with  a  « 
vam,  Micawber-like  idea  that  something  will  turn  up  to 
lift  it  out  of  the  hole  into  which  every  day's  operation 
plunges  it  a  little  deeper.  It  is  the  poorest  of  business 
enterprise  to  continue  the  same  old  course  of  losing  oper- 
ations when  there  is  absolutely  no  certain  hopes  of  better- 
ment on  such  lines.  Yet  there  are  many  small  and 
medium-sized  roads  in  just  that  condition  in  this  year  of 
grace,  and  when  a  businesslike  but  radical  remedy  is  sug- 
gested to  the  owners  they  have  a  "blue  fit"  and  reject  the 
idea  with  horror,  and  often  with  contumely !  Quick  losses 
and  small  profits  is  a  new  business  maxim,  but  there  are 
plenty  of  cases  in  the  railway  world  where  it  could  be 
made  applicable. 

In  many  cases — not  all — there  is  saving  grace  in  an 
interurban  run  in  connection,  and  as  a  component  part  of, 
the  local  road;  in  fact,  in  quite  a  number  of  roads  in  the 
.Vtlantic  coast  States  and  in  the  Middle  West,  the  inter- 
urban child  of  the  local  urban  road  is  "carrying"  its  parent. 
The  fact  that,  in  such  cases,  the  interurban  is  virtually 
without  office  expenses,  or  those  of  management  or  super- 
intendence, that  its  inception,  construction  and  operation 
are  free  from  the  mistakes  and  expenses  carried  by  the 
urban  road,  are  often  enough  to  make  the  difference  be- 
tween loss  on  the  one  and  profit  on  the  other.  The  in- 
herent less  cost  of  operation  per  car-mile  due  to  higher 
speed  and  less  stops,  the  ability  to  obtain  revenue  from 
other  sources  besides  passengers,  the  freedom  from  high 
taxes  and  paving  expenses,  and  the  greater  freedom  from 
accident  liability,  are  also  factors  that  go  to  make  an  in- 
terurban extension  of  the  local  road  a  matter  to  be  gener- 
ally well  worth  consideration  except  in  the  case  of 
]ieculiarly  isolated  towns  or  cities. 

Such  consideration  is  entirely  a  question  of  local  con- 
ditions and  localities,  with  the  advantage  in  favor  of  the 
interurban  being  a  success  under  conditions  that  would  be 
prohibitory  to  the  railway  within  the  town.  Given  a  ter- 
minus, as  before  stated,  a  fairly  decent  country  in  between 
and  a  not  excessive  cost  of  construction  and  operation,  and 
with  ordinarily  good  management,  such  an  interurban  will 
pay  fixed  charges  and  operating  expenses,  and  will  "build 
up  a  traffic,"  not  only  of  people  but  of  freight,  express  and 
mail.  Parallelism  of  existing  steam  railroads  is  seldom 
now  a  question,  except  as  to  opposition  to  construction, 
for,  as  a  rule,  it  is  on  or  near  the  line  of  the  steam  rail- 
roads that  the  best  population  lies,  and  with  at  all  decent 
service  on  the  electric  road  the  steam  road  is  "not  in  it" 
for  the  ordinary  and  paying  local  traffic. 

Because  such  a  road  runs  through  fields  and  woods,  in- 
stead of  streets,  it  must  not  be  thought  that  it  is  free  from 
any  and  all  the  rules  that  govern  city  railways.  The  writer 
has  recently  visited  some  interurban  railways,  the  owners 
or  management  of  which  seemed  to  think  that  the  freedom 
of  the  country  run  absolved  them  from  many  of  the  cus- 
toms of  the  city — at  least  the  behavior  of  all  the  employees 
in  all  departments  seemed  to  hint  that  way — and  he  is  wait- 
ing to  see  which  will  "tumble"  first,  the  profits  or  the  man- 
agement. Not  only  is  it  absolutely  necessary  that  the 
same  rules  which  govern  the  successful  operation  of  city 
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lines  be  observed,  but,  to  obtain  the  fullest  success  on  an 
interurban,  the  successful  solution  of  many  new  problems 
of  construction,  operation,  maintenance,  managing  and 
discipline  will  have  to  be  solved.  For  much  of  this  solu- 
tion we  can  look  to  our  elder  step-brothers,  the  steam  rail- 
roads, for  many  of  our  new  problems  are  old  ones  to  them, 
but  there  are  many  remaining  that  will  have  to  be 
"threshed  out  on  our  own  barn  floor"  before  we  are  sure 
that  we  are  obtaining  all  the  grain  there  is  in  the  pile. 

As  a  last  resort,  it  is  often  desirable  to  sell  out  to,  or 
become  an  integral  part  of,  a  syndicate,  one  of  those  be- 
nevolent combinations  of  capital  and  corporate  skill  that 
are  creating  little  spreading  oases  of  connecting  or  con- 
nected paying  roads  in  the  desert  of  hitherto  non,  or  poorly, 
paying  ones.  The  only  objection  on  the  part  of  many 
owners  seems  to  be  that  these  "octopi"  often  desire  to  ob- 
tain their  property  at  what  it  is  now  worth,  instead  of  at 
what  it  will  be.  These  owners  put  up  a  plaintiff  wail,  that 
"we  have  carried  this  property  along  at  a  loss  for  all  these 
years,  and  now  these  people  want  to  get  it  for  nothing!" 
Just  as  if  there  ought  to  be  a  premium  on  business  im- 
becility! It  is  a  curious  fact — not  entirely  confined  to  non 
or  poorly  paying  properties,  however — that  shares  of  stock 
appreciate  more  rapidly  when  someone  wants  to  buy  than 
when  everyone  wants  to  sell,  but  this  fact  has  lately  mili- 
tated very  strongly  against  the  buying  of  certain  proper- 
ties, and  has  necessitated  other— and  to  the  owners  not  so 
pleasant  or  profitable — methods  of  obtaining,  or  obtaining 
control,  of  such  properties.  It  is  human  nature  to  obtain 
all  it  possibly  can,  but  it  is  sometimes  not  "good  business" 
to  try  it  on  too  far! 

And  so,  when  all  is  said,  it  seems  that  there  is  no  royal 
road  to  making  non-paying  roads  pay  or  poorly  paying  ones 
pay  better,  neither  is  it  entirely  a  matter  of  particular  or 
technical  knowledge.  It  is  simply  the  application  of  good, 
sound,  every-day  horse  sense,  and  business  principles  sup- 
plemented by  practical  technical  knowledge  and  practical 
experience  in  the  business.  By  technical  knowledge  is 
meant  not  only  that  of  the  sciences  of  electrics  and  me- 
chanics, but  also  that  of  transportation,  at  all  times  a 
science,  but  now  a  recognized  and  appreciated  one,  one 
whose  study  lies  not  to  any  great  extent  in  books,  but  in 
human  nature  in  all  its  phases. 

Successful  passenger  transportation  consists  in  quickly, 
safely  and  comfortably  carrying  as  many  persons  as  is 
practicable,  as  short  a  distance  as  possible,  with  a  maximum 
of  income  and  a  minimum  of  expense,  and,  while  this,  as  a 
whole,  is  an  end  seldom  attained,  it  is  the  end  for  which 
every  road  and  every  manager  must  strive  if  they  wish  to 
attain  any  modicum  of  success. 

A  thorough  study  and  understanding  of  all  local  condi- 
tions, a  liberal  policy — fixed,  yet  elastic — a  wise  expendi- 
ture coupled  with  a  wiser  economy,  a  full  understanding  of 
and  attention  to  the  personal  element  of  both  the  public 
and  the  employees — especially  the  latter — honesty,  truth 
and  directness  in  all  dealings,  and  unwearying  watchful- 
ness of  all  matters,  both  small  and  great ;  these,  with  the 
technical  experience  spoken  of  above  will  "win  out"  any 
non  or  poorly  paying  property  if  there  is  a  single  living 
chance  to  do  it. 

CONCLUSION 

The  writer  has  endeavored  in  these  articles  to  show  a  few 
of  the  things  that  have  come  across  his  experience  in  the 
class  of  roads  to  which  he  limited  himself,  viz. :  those  which 
were  non  or  poorly  paying  by  reason  of  the  personal  ele- 
ment of  their  owners,  directors  or  managers.  He  has  not 
intended — and  is  not  able — to  fully  cover  the  subject ;  his 
aim  was  to  simply  take  the  points  which  he  has  found  most 
prominent,  clear  them  of  irrelevant  and  extraneous  matters 


and  practically  erroneous  ideas ;  find  the  principles  applying 
to  the  best  results  and,  where  possible,  to  give  some  con- 
crete and  practical  examples.  From  much  correspondence 
that  has  reached  him  in  regard  to  these  points  he  finds  that 
many  of  them  have  been  affecting  much  larger  and  better- 
paying  roads  than  he  aimed  at,  which  only  goes  to  show 
that  in  some  hands  a  blunderbuss  is  sometimes  a  more 
effective  weapon  than  a  rifle.  To  those  who  have  so 
kindly  sent  him  hints,  suggestions  and  facts  with  which  to 
load  he  returns  many  thanks,  and  is  free  to  say  that  bat  for 
their  help  he  would  have,  in  many  cases,  lacked  both  powder 
and  shot  when  the  game  came  in  sight. 



Speed  Regulation  of  Prime  Movers  and  Parallel  Operation 
of  Alternators  * 

BY  CHARLES  P.  STEINMETZ 


Regarding  the  effect  of  speed  regulation  of  prime  movers  on  the 
parallel  operation  of  alternators  therefrom,  three  features  have  to 
be  considered. 

1.  The  permanent  variation  of  speed,  due  to  a  change  of  load^ 

2.  The  temporary  change  of  speed,  due  to  a  sudden  change  of 
load. 

3.  The  periodic  change  of  speed  during  each  revolution. 

1.  With  a  change  of  load  on  the  alternator,  the  power  supplied  to 
the  prime  mover  must  be  changed  correspondingly.  This  is  done 
by  a  regulating  mechanism  which  is  based  either  on  the  speed 
(speed  governor)  or  the  acceleration  (inertia  governor).  The 
speed  of  the  prime  mover  is  a  function  of  the  load,  usually  de- 
creasing more  or  less  with  the  increase  of  the  load.  Since,  how- 
ever, alternators  in  parallel  operation,  and  thus  the  prime  movers 
driving  them,  must  run  in  synchronism  with  each  other,  it  follows 
that  the  division  of  load  between  alternators  driven  by  independent 
prime  movers  depends  on  the  division  of  power  between  the  prime 
movers  at  (electrical)  inequality  of  speed,  but  not  upon  the  char- 
acteristics of  the  alternator,  thus  it  cannot  be  changed  by  a  change 
of  excitation  of  the  alternator,  etc.,  but  only  by  reacting  upon  the 
governor  (or  by  a  change  of  belt  tension  with  alternators  belted 
to  the  same  shaft).  Therefore,  for  parallel  operation  of  alternators 
a  certain  drop  in  speed  with  increase  of  load  is  necessary,  and  with 
a  governing  mechanism  maintaining  absolutely  constant  speed  at 
all  loads,  the  division  of  load  becomes  indefinite  and  parallel  opera- 
tion ceases  to  be  feasible.  If  the  drop  of  speed  with  increase  of 
load  is  not  uniform,  but  the  speed  almost  constant  for  moderate 
load,  alternators  may  operate  satisfactorily  in  parallel  at  load,  but 
see-saw  at  light  load. 

2.  With  a  sudden  change  of  load,  since  time  is  required  for  the 
governor  to  act  and  for  the  flow  of  power  to  the  prime  mover  to 
change  to  the  condition  corresponding  to  the  changed  load,  a  tem- 
porary change  of  speed  occurs,  larger  than  corresponds  to  the 
change  of  load,  and  to  reduce  this  variation  of  speed,  storage  of 
energy  by  the  momentum  of  the  fly-wheel  is  necessary.  With  the 
steam  engine  the  momentum  of  the  steam  as  expansive  fluid  is. 
usually  negligible  in  its  effect,  and  the  temporary  effect  of  speed 
depends  mainly  upon  the  rapidity  of  the  action  of  the  governor. 
With  water  power,  frequently  the  momentum  of  the  moving  mass 
of  water  predominates  as  a  cause  of  the  speed  fluctuation  with  sud- 
den change  of  load,  and  the  speed  fluctuation  thus  depends  upon 
the  momentum  of  the  total  moving  mass  of  water.  Standpipes, 
relief  valves  and  deflecting  nozzles  represent  means  to  reduce  or 
eliminate  the  effect  of  the  momentum  of  the  moving  water  column 
upon  the  regulation  of  speed  at  sudden  change  of  load. 

3.  Most  rotary  prime  movers,  as  water-wheel,  steam  turlnne, 
etc.,  give  a  uniform  supply  of  power,  and  thus  uniform  speed  dur- 
ing the  revolution.  Others,  however,  as  reciprocating  prime  mov- 
ers, steam  and  gas  engines,  supply  the  energy  by  a  number  of  im- 
pulses, and  the  torque,  and  therefore  speed,  of  the  prime  mover 
thus  periodically  varies  during  the  revolution.  The  resultant  torque 
of  these  prime  movers  consists  of  the  pulsating  torque  of  the  energy 
supply  (indicator  diagram),  the  alternating  torque  of  acceleration 
and  retardation  of  the  reciprocating  masses,  the  alternating  torque 
due  to  the  finite  length  of  the  connecting  rod,  with  vertical  engines, 
the  alternating  torque  of  gravity  in  the  ascent  and-  descent  of  the 
reciprocating  masses,  and  in  gas  engines  also  the  pulsating  negative 
torque  of  the  compressor.  The  speed  variation  resulting  herefrom 
can  be  reduced  by  such  a  design  of  the  prime  mover  that  the  difTer- 
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ent  components  of  torque  superimpose  upon  each  other  to  a  more 
nearly  unifrom  torque,  or  by  the  use  of  a  heavy  fly-wheel.  The 
most  objectionable  result  of  this  periodic  variation  of  speed  is, 
however,  the  hunting  of  alternators  and  synchronous  apparatus  (as 
motors  and  converters),  and  this  tendency  to  hunting  ceems  to  be 
aggravated  by  the  use  of  heavy  fly-wheels  on  the  prime  mover. 

Electrical  motors  as  a  rule  are  not  considered  as  prime  movers, 
although  no  reason  appears  for  making  a  distinction  between  the 
supply  of  power  through  a  hydraulic  pipe  line  or  through  an  electric 
transmission  line.  With  electric  motors  the  rate  of  rotation  is 
uniform  and  the  periodic  variation  of  speed  thus  absent,  and  due 
to  the  practical  absence  of  a  time  lag  the  temporary  variation  of 
speed  at  a  sudden  change  of  load  absent  also,  constancy  of  the  sup- 
ply voltage  assumed.  With  continuous-current  shunt  motors  a 
cumulative  series  field  may  be  necessary  for  parallel  operation  of 
alternators  to  secure  the  necessary  drop  of  speed  with  increase  of 
load.  With  induction  motors,  while  the  drop  of  speed  under  load 
may  be  considerably  less  than  required  for  good  parallel  operation 
of  engine-driven  alternators,  the  speed  variation  with  the  load 
is  so  uniform  that  no  difficulties  are  met. 

In  parallel  operation  of  alternators  driven  by  synchronous  mo- 
tors, due  to  the  absolute  constancy  of  speed  under  load,  an  entirely 
different  set  of  phenomena  occurs,  similar  in  some  respects  to  the 
parallel  operation  of  rigidly  connected  alternators,  but  differing 
therefrom,  due  to  the  flexibility  of  the  synchronous  motors  in  their 
relative  phases,  but  rigidity  in  frequency. 

Difficulties  with  parallel  operation  i:if  alternators  driven  from 
separate  prime  movers  may  he  due  to  : 

1.  Lack  of  synchrom::ing  poiccr,  due  to  excessive  armature  reac- 
tion. This  is  practically  unknown  with  modern  alternators,  in 
which  the  synchronizing  power  is  always  far  in  excess  of  the  re- 
quirements of  keeping  them  in  step. 

2.  Surging  or  Ininting  between  the  alternators.  Regarding  liere- 
to,  forced  surging  and  cumulative  or  resonating  surging  may  be 
distinguished.  With  prime  movers  giving  a  periodic  variation  of 
speed  during  the  revolution,  periodically  varying  cross  currents 
flow  between  the  alternators  and  between  alternators  and  syn- 
chronous motors,  in  extreme  cases  even  between  alternator  and  in- 
duction motor,  of  an  amplitude  depending  upon  the  amplitude  of 
the  speed  variation.  Under  certain  conditions  this  surging  be- 
comes cumulative,  gradually  increasing  in  amplitude  so  that  the 
machines  may  break  out  uf  synchronism.  The  cause  of  this  cumu- 
lative effect  may  be  found  in  the  electrical  circuit  in  certain  rela- 
tions between  the  momentum  of  the  moving  mass  and  the  ele:tric 
constants  of  the  circuit,  or  it  can  lie  found  in  the  mechanical  con- 
struction of  the  prime  mo\ers,  foremost  their  governors.  Wlien 
due  to  the  f(.irmer  cause,  it  can  occur  also  with  turbine-di-i ven 
prime  movers  and  synchronous  motors,  while  the  mechanical  hunt- 
ing of  the  governing  device,  which  is  the  more  frequent  and 
serious  phenomenon,  is  most  frequently  found  in  direct-connected 
engine-driven  plants. 

The  cumulative  hunting  is  overcome  by  eliminating  its  cause, 
that  is,  breaking  the  resonance  condition  of  the  electric  circuit  by 
interference,  or  by  changing  its  constants  and  damping  the  governor 
so  as  to  stop  its  ability  to  hunt,  or  by  reducing  the  amplitude  of 
the  hunting  by  a  damping  device  in  the  electric  circuit,  usually  in 
the  field  of  alternators  or  other  synchronous  apparatus. 
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Ihere  has  been  and  is  much  diversity  of  opinion  and  practice 
among  engineers  in  relation  to  the  operating  of  alternators  in 
parallel  from  steam  engines.  This  paper  explains  a  method  of 
overcoming  the  difficulties  of  such  operation  which  has  been  in 
successful  use  for  three  years  in  many  important  installations. 

The  problem  to  which  it  relates  is  one  of  the  greatest  impor- 
tance, and  the  solution  described  is,  or  is  believed  to  be,  complete 
and  universal.  It  is  for  every  reason  desirable  to  the  whole  fra- 
ternity of  electrical  engineers  that  differences  of  opinion  and  of 
method  in  such  a  matter  be  removed  or  reconciled.  I  hope,  there- 
fore, that  this  paper,  with  the  discussions  which  may  follow  it,  will 
serve  either  to  establish  generally  the  use  of  the  methods  proposed, 
or  to  bring  about  the  general  acceptance  of  other  or  improved 
means  for  accomplishing  the  same  result. 

The  problem  of  operating  engine-driven  alternators  in  parallel 
arose  m  Europe  before  it  attracted  attention  in  this  country.  Our 
early  alternating  experience  was,  for  well  understood  reasons,  con- 
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fined  to  small  generators  operated  on  separate  circuits.  The  use  of 
direct-coupled  engine-driven  alternators  did  not  begin  in  this  coun- 
try until  about  1893,  ^i'ld  the  cases  of  parallel  operation  were  quite 
infrequent  until  three  or  four  years  later.  During  the  years  of  '95, 
'96  and  '97  I  was  concerned  in  the  installation  of  a  number  of  ma- 
chines of  this  type  which  were  operated  in  parallel,  but,  for  various 
reasons,  none  of  the  troubles  characteristic  to  the  parallel  operation 
of  alternators  occurred  in  tliese  cases,  so  that  up  to  the  year  1898  I 
had  not  encountered  the  problem  here  discussed,  and  had  done  noth- 
ing toward  its  solution.  In  Europe  the  problem  had  arisen  much 
earlier,  and  serious  troubles  had  been  encountered,  which  were 
described  in  the  different  electrical  journals.  These  accounts  of 
trouble,  combined  with  our  knowledge  of  phenomena  of  hunting 
in  synchronous  apparatus,  led  me  to  be  apprehensive  about  the 
parallel  operation  of  alternators  under  certain  conditions,  before 
the  difficulty  was  actually  encountered. 

The  first  case  of  trouble  which  I  encountered  was  in  the  fall  of 
1898,  when  two  8oo-kw,  6o-cycle  alternators,  operated  at  100  r.  p. 
m.  from  Mcintosh  &  Seymour  engines,  were  put  into  operation  in 
Cleveland.  These  machines,  when  thrown  into  parallel,  nnme- 
diately  began  to  surge  so  violently  as  to  render  service  impossible. 
About  the  same  time  we  started  two  looo-kw,  60-cycle  machines 
of  the  same  type  in  Philadelphia  and  four  1500-kw,  60-cycle  ma- 
chines at  120  r.  p.  m.  in  Boston.  In  both  cases  the  same  trouble 
appeared  that  had  occurred  in  Cleveland,  except  that  it  was  worse 
in  both  of  the  latter  cases,  particularly  in  the  case  of  Boston,  where 
parallel  operation  was  at  first  impossible  under  any  condition  of 
load. 

I  happened  to  be  responsible  f(jr  the  engineering  of  these  three 
plants,  and  found  myself  confronted  with  a  very  serious  problem. 
I  carefully  considered  the  available  European  information  which 
bore  upon  the  subject,  and  found  that  two  remedies  for  this  trouble 
had  been  there  applied.  One  of  these  remedies  was  described  in 
an  article  by  Gisbert  Kapp  which  came  to  my  attention.  This  ar- 
ticle explained  that  the  period  of  oscillation  in  relative  motion  of 
parallel  alternators  was  governed  by  two  quantities,  namely,  the 
electrical  synchi-onizing  force  and  the  weights  of  the  moving  sys- 
tems. Mr.  Kapp  explained  that  these  quantities  could  be  estimated 
and  compared,  and  an  arrangement  could  be  adopted  by  which  the 
natural  period  of  oscillation  between  machines  would  not  conform 
to  the  strokes  of  the  engine,  or  would  be  of  such  frequency  that 
trouble  was  unlikely  to  result.  The  other  method  of  cure  I  found 
described  by  M.  LeBlanc,  who  advocated  the  use  of  deadeners  in 
the  form  of  windings  or  attachments  to  the  field  structure  in  which 
currents  would  be  generated  by  the  shiftings  of  flux,  and  which 
would  so  serve  to  consume  energy  and  interpose  an  electrical  fric- 
tion, which  must  tend  to  kill  the  oscillations. 

A  careful  consideration  of  both  these  remedies  indicated  to  my 
mind  that  neither  of  them  afforded  an  adequate  solution  of  the 
difficulty  with  which  we  were  confronted.  Special  design  of  dy- 
namos to  obtain  certain  synchronizing  effects  with  certain  loads 
was  almost  out  of  the  question,  since  commercial  dynamos  should 
be  adapted  to  operation  under  all  conditions,  so  that  the  investment 
in  them  may  not  be  lost  when  change  of  condition  is  brought 
about  through  growth  or  other  circumstaiices.  M.  LeBlanc's 
method  was  also  objectionable,  since  it  introduced  devices  which 
must  occupy  valuable  space  and  complicate  the  design  of  machines, 
and  which  must,  under  operating  conditions,  introduce  more  or 
less  serious  losses.  It  was  furthermore  reasoned  that  a  simple 
deadener  could  not  be  complete  in  its  effectiveness,  since  the  dead- 
ening effect  must  increase  in  proportion  to  the  oscillation,  and 
must  be  very  small  where  the  angle  of  oscillation  is  slight.  It 
therefore  seemed  that  this  disappearing  quantity  would  probably 
limit  the  extent  of  oscillations,  but  could  hardly  be.  expected  to 
entirely  prevent  them  under  all  conditions.  Our  subsequent  ex- 
perience showed  that  both  of  these  methods  were  sound  in  theory 
and  practicable  within  certain  limits,  but  also  developed  the  fact 
that  they  could  not  be  depended  upon  as  a  basis  of  commercial 
work  under  various  conditions. 

At  the  same  time  that  these  theories  were  being  considered  I 
started  a  set  of  investigations  with  a  view  to  ascertaining  the 
exact  conditions  which  existed  in  engine  and  dynamo  while  these 
troubles  were  occurring.  In  conducting  these  investigations,  I 
reasoned  that  there  must  be  a  powerful  actuating  force  employed 
in  keeping  these  oscillations  alive,  since  the  waste  of  energy  inci- 
dent to  their  maintenance  must  necessarily  be  large,  even  where 
no  pole-piece  attachments  or  other  form  of  deadeners  are  used. 
Theory  clearly  indicated  that  the  oscillation  was  a  pendulum  action, 
whose  period  was  governed  by  the  weight  and  by  the  synchronizing 
power.  I  reasoned  that  this  pendulum  continued  to  swing  in  spite 
of  a  heavy  friction,  and  I  conducted  my  investigation  with  a  view 
to  ascertaining  the  actuating  force.  I  presumed  that  this  actuating 
force  must  come  from  the  steam  in  the  engine  cylinders,  and  I  had 
careful  sets  of  indicator  cards  made  showing  the  impulses  under 
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successive  strokes  and  in  the  different  cylinders.  The  comparison  of 
these  indicator  cards  immediately  showed  that  there  was  a  large 
irregularity  in  the  delivery  of  steam  to  engines,  and  that  the  dif- 
ferences of  area  in  different  cards  or  in  cards  which  should  be  the 
same  under  fixed  load  were  very  great.  It  was  further  observed 
that  these  variations  arose  from  periodic  motions  of  the  governor, 
and  that  they  conformed  in  period  with  the  swing  of  the  machines, 
and  with  the  fluctuations  of  electromotive  force  and  current. 

These  facts,  which  were  communicated  to  me  by  letter  from 
Cleveland,  led  me  to  believe  that  the  cure  for  the  trouble  must  be 
sought  in  a  prevention  of  a  rapid  periodic  motion  in  the  engine 
governors.  I  explained  this  in  letters  to  the  engine  builders,  sug- 
gesting to  them  that  retarding  dash-pots  be  used  on  their  gov- 
ernors, which  would  prevent  these  sudden  motions.  The  builders 
of  the  Cleveland  engines  in  return  replied  that  their  governors 
were  fitted  with  dash-pots,  and  that  they  were  of  the  best  anti- 
hunting  type  then  known  to  the  art.  By  such  correspondence  I 
soon  discovered  that  the  matter  was  entirely  beyond  the  prac- 
tical experience  of  the  engine  builders,  and  that  we  could  hardly 
expect  them  to  afford  us  a  solution  of  the  problem.  I  then  went 
myself  to  Philadelphia,  where  the  conditions  for  experiment  were 
favorable,  first  communicating  my  theory  in  writing  to  the  pur- 
chaser and  to  the  engine  builder  as  a  matter  of  record.*  The  gov- 
ernors of  engines  in  Philadelphia  were  so  arranged  that  dash-pots 
could  be  very  readily  attached  to  them,  which  would  limit  the  speed 
of  their  motion  to  any  desired  degree.  Our  first  experiment  was 
to  block  the  governors  positively  and  run  with  fixed  load.  Under 
this  condition  no  sign  of  oscillation  appeared.  We  then  operated 
the  engines  under  various  conditions  of  load  and  excitation,  with 
and  without  dash-pots  having  various  degrees  of  stiffness.  These 
investigations  showed  that  the  tendency  to  oscillation  gradually 
disappeared  as  the  freedom  of  the  governor  was  limited  by  the 
dash-pot.  Under  certain  conditions  a  small  dash-pot  effect  would 
kill  the  oscillation  altogether,  while  under  other  conditions  a  stiffer 
dash-pot  would  be  found  necessary.  In  every  case,  however,  the 
dash-pot  effected  improvement,  and  the  cure  seemed  to  be  simply 
a  matter  of  degree.  In  this  particular  case  it  was  found  that  sat- 
isfactory parallel  operations  under  all  conditions  of  service  could 
be  obtained  with  dash-pots  which  were  not  so  stiff  as  to  materially 
interfere  with  the  quick  action  of  the  engines,  and  such  a  cure  was 
adopted,  so  that  the  investigations  were  not  carried  further  in  this 
plant. 

From  my  experience  in  Philadelphia,  however,  I  reasoned  that 
other  cases  would  arise  where  such  a  cure  could  not  be  applied, 
since  the  dash-pots  necessary  to  afford  stability  of  parallel  opera- 
tion would  be  too  stiff  to  admit  of  the  proper  quick  governing  of 
the  engines.  These  anticipations  were  very  soon  realized  in  the 
operation  of  the  machines  above  mentioned  at  Boston.  In  these 
machines  the  oscillating  tendency  was  so  strong  that  they  could 
not  keep  in  step  at  half  load  with  dash-pots  so  stiff  as  to  admit 
dangerous  variations  of  speed  with  sudden  load  fluctuations.  From 
this  experience  it  was  seen  that  we  must  find  some  means  of  dead- 
ening the  motions  of  the  governor  occasioned  by  the  oscillations, 
and  at  the  same  time  we  must  leave  the  governor  free  to  move 
where  actual  changes  of  load  came  upon  the  machine.  A  means  of 
accomplishing  this  result  was  devised  in  Cleveland  by  the  com- 
bined efforts  of  H.  W.  Buck,  my  assistant,  and  Harte  Cook,  of  the 
Mcintosh  &  Seymour  Company.  The  device  is  shown  in  Fig.  i, 
which  shows  only  one  of  many  forms  devised  for  accomplishing 
practically  the  same  result.  The  main  piston  rod  shown  in  this 
sketch  is  connected  to  the  governor  weights  in  such  a  manner  as 
to  be  moved  directly  by  them.  The  space  on  both  sides  of  the 
piston  and  all  the  port  spaces  are  filled  with  heavy  grease.  By- 
passes, F,  are  provided  through  which  this  grease  can  flow  from 
one  side  of  the  piston  to  the  other.  Each  of  these  by-passes  is 
actuated  by  a  small  piston-valve  C,  backed  by  a  spring  G,  and  pro- 
vided with  a  small  by-pass  B.  The  practical  effect  of  this  device 
is  that  the  springs  tend  always  to  keep  the  gates  of  the  main  by- 
passes closed,  and  that  the  piston  is  thus  virtually  locked  until  the 
pressure  at  one  end  of  it  has  forced  the  by-pass  valve  back.  The 
first  motion  of  the  main  piston  is  thus  limited  by  the  size  of  the 
small  by-pass  B ;  whereas  its  later  motion,  after  the  valve  has  been 
forced  back,  is  limited  only  by  the  size  of  the  main  by-pass  F.  It 
will  be  readily  seen  that  this  dash-pot  can  be  so  adjusted  that  it 
will  act  as  a  temporary  lock  on  the  governor  mechanism,  and  that 
it  will  release  entirely  after  the  tendency  to  govern  has  continued 
for  a  certain  length  of  time. 

Such  dash-pots  were  first  apidied  to  the  engines  al)ove  men- 
tioned operated  in  the  plant  of  the  Boston  Electric  Light  Company, 
and  it  was  found  that  they  afforded  a  positive  and  complete  cure 
of  the  oscillating  troubles  which  had  been  experienced  there.  By 
their  use,  with  proper  adjustment,  the  engines  can  be  operated 
under  all  conditions  of  load,  .-ind  with  any  number  in  parallel,  \vith- 
out  the  slightest  indication  of  llu;  oscillating  trouble  which  was  at 


first  so  difficult  to  prevent.  In  this  case  the  tendency  to  oscillation 
was  much  more  positive  than  in  any  other  which  has  come  to  my 
notice,  and  the  perfect  success  of  the  remedy  has  led  me  to  believe 
that  the  method  is  universally  applicable,  and  that  all  similar  trou- 
bles can  be  cured  by  its  intelligent  application. 

In  order  that  this  form  of  dash-pot  may  properly  accomplish  its 
functions  in  the  most  difficult  cases,  it  must  be  made  strong  enough 
mechanically  and  hydrostatically  to  bear  for  a  time  the  entire 
force  imposed  by  the  governor  weights  in  their  effort  to  assume  a 
new  position,  and  the  period  of  such  opposition  must  be  such  that 
the  da,sh-pot  will  not  unlock  within  the  time  of  a  single  period  of 
oscillation  when  the  machines  are  operating  in  parallel.  It  is  also 
necessary  that  the  dash-pot  be  kept  full  of  grease,  so  that  there 
will  be  no  lost  motion  through  air  spaces.  If  the  dash-pot  falls 
short  in  any  of  these  particulars,  the  remedy  which  it  affords  will 
only  be  partial,  and  in  difficult  cases  it  may  prove  inadequate.  It 
is  only  in  certain  difficult  cases  that  we  need  use  such  complete 
preventives  as  were  found  necessary  in  Boston. 

While  discussing  this  subject,  it  may  be  profitable  to  briefly  touch 
upon  a  few  other  facts  which  have  developed  in  the  course  of  my 
experience  in  the  parallel  operation  of  alternators.    It  is  popularly 
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supposed  that  it  is  necessary  to  use  very  heavy  fly-wheels  in  order 
that  alternators  may  be  successfully  operated  in  parallel ;  it  being 
the  custom  of  some  engineers  to  consider  a  guarantee  of  small 
angular  variation  as  the  equivalent  to  a  guarantee  for  parallel 
operation.  My  experience  has  rather  indicated  that  generators 
with  light  fly-wheels  are  most  easy  to  operate  in  parallel.  The 
frequency  of  natural  oscillations  in  such  machines  is  high,  and  the 
conditions  of  engine  operation  are  generally  unfavorable  to  their 
development.  Large  fly-wheels  are  desirable  on  direct-coupled  al- 
ternators, because  a  steady  frequency  is  a  valuable  feature  in  any 
system.  The  requirements  of  parallel  operation,  however,  are 
rather  unfavorable  than  otherwise  to  the  use  of  heavy  fly-wheels. 

The  peculiar  periodic  action  of  an  engine's  governor  which  I 
have  before  described  is  not  confined  entirely  to  the  parallel  opera- 
tion of  alternators,  but  also  may  occur  and  cause  trouble  where  a 
single  alternator  is  operating  a  load  of  synchronous  apparatus. 
We  may  even  ha\'e  alternators  which  will  operate  together  in 
parallel,  but  which  will,  through  periodic  action  of  the  governors, 
give  trouble  with  certain  loads  of  synchronous  apparatus.  It  is 
thus  desirable  in  all  cases  to  prevent  this  periodic  action  'of  the 
governors,  and  by  this  prevention  many  troublesome  difficulties 
may  be  lessened  or  overcome. 

The  behavior  of  all  parts  of  the  system  while  this  oscillating  1  rou- 
ble occurred  in  parallel  operation  was  very  beautifully  illustrated 
(luring  our  experiments  at  Philadelphia.  The  shafts  of  engines 
were  in  line,  and  the  relative  positions  of  poles  could,  at  all  times, 
be  seen,  the  poles  of  one  machine  appearing  to  stand  still  when  the 
m.achines  were  in  perfect  synchronism.  The  movements  of  the 
governor  mechanism  could  also  be  seen  by  oscillations  of  a  lever 
arm  which  was  in  the  line  of  \-ision.  .Ammeters  and  voltmeters 
were  also  placed  in  the  same  line.  It  was  possible  at  a  glance  to 
see  the  degree  of  angular  displacement  of  the  poles,  the  degree  of 
motion  of  the  governor,  and  tlie  lliictuations  of  the  current  and 
\(iltagc.  An  observation  of  these  conditions  showed  very  clearly 
(lu-  exact  character  of  lliis  ])lienomcnon.  It  was  found  that  imder 
some  conditions  the  oscillation  was  an  extremely  sensitive  mattep 
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and  had  very  little  power  of  sustaining  itself.  A  slight  change  in 
the  field  strength  of  one  of  the  machines  would  sometimes  break 
it  up  so  that  it  entirely  disappeared,  after  which  the  machines  might 
remain  steady  for  some  time  and  then  gradually  begin  to  swing 
again.  Under  other  conditions  it  was  more  persistent.  Every- 
thing indicated,  however,  that  it  could  not  exist  for  any  appreciable 
period  without  the  actuating  force  afforded  by  the  irregularity  of 
steam  impulses. 



The  Design  of  Engines  for  Operating  Alternators  in 

Parallel 


BY  R.  JI.  RICE 


In  designing  engines  to  operate  alternating-current  generators 
in  parallel,  two  features  of  the  design  must  be  carefully  worked 
out.    These  are  (i)  the  fly-wheel,  (2)  the  governor. 

(1)  In  determining  the  proper  fly-wheel  effect  for  any  gi\en 
case  it  is  necessary  to  know  the  variation  in  polar  distance  allow- 
able from  mean  or  uniform  rotative  position  in  either  direction. 
This  information  must  be  furnished  by  the  designer  of  the  gen- 
erator. It  is  also  necessary  to  know  the  form  of  indicator  card 
expected  to  be  realized  and  the  weights  of  the  reciprocating  parts 
of  the  engine ;  also,  for  exact  determination,  the  moment  of  inertia 
and  center  of  gravity  of  connecting  rod.  Mr.  Keilholtz  has  shown 
the  method  of  obtaining  curves  showing  velocity  of  any  point  on 
the  fly-wheel  at  any  position  of  the  stroke,  also  any  point  in  ref- 
erence to  mean  position,  or  that  due  to  uniform  rotation.  The 
writer  believes,  however,  that  graphic  methods  can  be  vised  to  much 
greater  extent  in  the  determination  of  these  curves,  and  had  hoped 
to  be  able  to  submit  diagrams  showing  the  methods  employed. 
The  time  allowed,  however,  has  been  insufficient  to  do  this.  The 
graphic  methods  give  much  greater  clearness  of  perception  in  esti- 
mating the  value  of  the  various  modifications  of  design ;  for  in- 
stance, the  determination  of  which  crank  will  lead,  the  high  or  low 
pressure ;  and  in  difficult  cases  it  is  readily  determinable  whether 
some  other  crank  angle  than  go  degs.  will  prove  sufficiently  bene- 
ficial in  reducing  disturbances  to  make  it  advisable  to  adopt  this 
arrangement. 

It  is  usually  the  custom  to  deduce  curves  showing  velocity  varia- 
tion and  space  variation  for  half  and  full  load  and  50  per  cent 
overload,  using,  in  determination  of  fly-wheel  weight,  that  one  of 
the  three  space  variation  curves  which  gives  the  maximum  result. 
In  determining  this  curve  of  space  variation  the  mass  of  rotating 
parts  can  be  conveniently  taken  as  unity  at  the  crankpin,  and  by 
simple  proportion  the  maximum  variations  found  can  be  reduced 
to  the  required  amounts  by  the  addition  of  mass  at  this  point.  It 
is  then  easy  to  reduce  the  mass  at  crankpin  to  an  equivalent  mass 
at  the  fly-wheel  rim,  and  thus  the  fly-wheel  weight  is  adjusted  to 
the  requirements  of  the  generator.  In  practice,  variations  in  steam 
distribution  and  other  accidental  causes  introduce  irregularities 
not  allowed  for  in  preceding  calculations,  to  meet  which  an  addi- 
tion factor  of  30  per  cent  to  50  per  cent  is  used  in  determining  the 
weight  of  fly-wheel. 

(2)  The  type  of  governor  used  is  important,  because  (a)  it  must 
be  readily  adjustable  in  characteristics  to  meet  the  varying  require- 
ments of  different  voltages  and  frequencies,  and  to  provide  for  the 
closest  regulation  consistent  with  proper  division  of  loading  be- 
tween two  or  more  machines;  (b)  two  or  more  governors  must  be 
readily  brought  into  synchronism  as  regards  rate  of  decrease  of 
speed  with  increase  of  load ;  (c)  the  governor  must  be  readily 
adjustable  as  regards  dampening  or  dash-pot  effect;  (d)  it  must 
have  sufficient  power  to  retain  control  of  the  speed  even  under  con- 
siderable dash-pot  resistance;  and  (e)  it  must  be  adjustable  for 
speed  from  the  switchboard,  to  provide,  first,  for  equalizing  the 
speed  of  an  unloaded  unit  with  those  carrying  the  load,  in  order 
to  get  the  units  into  step;  second,  to  make  the  unloaded  unit  as- 
sume its  share  of  the  load  after  putting  into  step;  third,  to  permit 
of  relieving  a  unit  from  load  so  that  it  may  be  put  out  of  service. 

As  concerns  the  slow  or  medium-speed  engine  with  automatic 
trip  cut-off,  the  inertia  governor,  belted  or  geared  to  the  engine 
shaft,  seems  to  possess  all  the  above  characteristics  in  a  marked 
degree,  its  great  power  and  rapidity  of  action,  even  under  consid- 
erable dash-pot  resistance,  permitting  of  reducing  the  fly-wheel  to 
dimensions  sufficient  to  meet  the  requirements  of  the  generator  as 
previously  explained,  no  addition  of  weight  to  the  fly-wheel  being 
necessary  to  give  time  for  the  governor  to  act. 

The  lighter  the  fly-wheel,  the  less  intensity  of  the  pendulum 
effect  described  by  Mr.  Emmett,  and  the  less  the  resistance  neces- 
sary  to  apply  to  the  governor  in  the  shape  of  dash-pot  resistance. 

♦Communication  read  at  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers,  Oct.  25,  1901. 


Dash-pots  which  release  the  governor  in  case  of  tendency  to  mo- 
tion of  the  governor  weights,  continuing  for  an  appreciable  time, 
as  described  by  him,  are  undoubtedly  the  most  generally  effective. 

The  apparatus  most  satisfactory  for  varying  the  speed  charac- 
teristics of  the  governor  consist  of  a  simple  reversing  motor  of 
the  direct-current  type,  which  screws  up  or  down  a  spring  attached 
to  the  governor  weights,  the  motor  being  started,  stopped  or  re- 
versed from  the  switchboard  by  a  simple  switch.  By  this  means 
the  switchboard  attendant  is  placed  in  entire  control  of  the  situa- 
tion. 

Of  two  crank  engines,  the  twin  engine,  non-compound,  operates 
in  parallel  most  easily.  The  cross-compound  engine,  by  reason  of 
the  impossibility  of  accurately  dividing  the  loads  between  the  two 
cylinders  for  wide  ranges  of  load,  is  much  more  difficult  to  operate. 
This  is,  however,  now  the  favorite  type,  and  can  be  used  without 
fear  of  necessity  for  excessive  fly-wheels.  The  double-tandem  en- 
gine does  not  give  the  good  results  which  it  would  seem  to  pos- 
sess, on  account  of  the  fluctuations  in  steain  distribution.  Vertical 
engines  require  larger  fly-wheels  than  horizontals,  as  the  weight 
of  the  reciprocating  parts,  acting  vertically  downward,  introduces 
an  irregularity  in  the  rotative  forces. 

Three  cranks  theoretically  give  a  great  increase  of  steadiness, 
v.'hich  is  diminished  in  practice  by  difficulties  of  steam  distribution. 
All  in  all,  the  horizontal  cross-compound  seems  the  best  all  round 
type,  with  the  vertical  form  second.  The  difficulty  of  operating 
with  reciprocating  engines  rapidly  increases  with  increase  of  fre- 
quency, and  it  is  probable  that  with  frequencies  not  far  above  100 
such  operation  may  be  impossible. 

 ^*  

Speed  Regulation  of  Prime  Movers 


At  the  regular  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  City  on  Oct.  25,  the  subject  of  speed 
regulation  of  prime  movers,  with  special  reference  to  the  successful 
operation  of  alternators  in  parallel,  was  discussed  at  some  length. 
Papers  were  read  by  C.  P.  Stein metz,  P.  O.  Keilholtz,  W.  L.  R. 
Emmett,  E.  J.  Berg  and  W.  I.  Slichter,  and  discussed  by  R.  D. 
Mershon,  C.  F.  Scott,  J.  A.  Seymour,  of  Mcintosh,  Seymour  & 
Company ;  Allan  V.  Garratt,  of  the  Lombard  Water- Wheel  Gov- 
ernor Company,  and  many  others  in  attendance,  and  communica- 
tions were  read  from  R.  H.  Rice,  of  the  Providence  Engineering 
Works,  and  B.  A.  Behrend,  of  the  Bullock  Electric  Manufactur- 
ing Company.  Several  of  these  papers  are  printed  elsewhere,  but 
many  of  the  interesting  points  brought  out  in  the  discussion  are 
necessarily  omitted.  The  meeting  was  one  of  the  largest  which 
has  taken  place  at  the  institute's  rooms  in  some  time,  and  the 
prominent  engineers  present  show  the  great  amount  of  interest 
which  is  taken  in  this  subject  by  electrical  men.  The  practice  of 
operating  street  railways  from  rotary  converters,  which  is  be- 
coming so  universal  on  both  small  and  large  systems,  makes  the 
operation  of  alternators  in  parallel  a  problem  of  peculiar  interest  to 
street  railway  engineers. 

Mr.  Slichter's  paper  was  entitled  "Angular  Velocity  in  Steam 
Engines  in  Relation  to  the  Paralleling  of  Alternators,"  and  con- 
tained a  thorough  analytical  discussion  of  this  service  in  relation  to 
some  practical  tests  which  had  been  made  on  an  engine  at  the  Gen- 
eral Electric  Company's  Schenectady  works.  The  paper  dealt  more 
particularly  with  the  functions  of  the  governor  on  direct-con- 
nected engines  in  alternating-current  operation.  The  paper  by  Mr. 
Keilholtz  was  on  "Angular  Variation  in  Steam  Engines."  The 
author  goes  deeply  into  the  theory  of  the  subject,  and  the  results 
are  given  in  analytical,  tabular  and  graphical  form  of  his  investi- 
gations in  determining  the  angular  variation  of  a  cross-compound 
Mcintosh  &  Seymour  engine  direct  connected  to  a  500-volt  railway 
generator.  In  the  tests  a  water  rheostat  was  used  as  an  artificial 
load,  simultaneous  readings  of  current  and  efforts  being  made  and 
indicator  diagrams  taken.  An  ingenious  method  of  using  a  tuning 
fork  for  registering  the  angular  variation  in  speed  was  described, 
and  the  results  obtained  by  this  means  were  exhibited  at  the  meet- 
ing, as  well  as  being  reproduced  in  the  paper.  In  calculating  the 
turning  effort,  the  fly-wheel  rim  and  spokes,  the  crank  disc  and 
armature  were  reduced  to  the  crankpin,  and  the  indicated  effort  at 
the  pin  was  corrected  for  accelerating  and  retarding  forces  due  to 
these  and  the  connecting  rod,  the  radii  of  gyration  in  each  case 
having  been  determined  for  this  purpose.  Mr.  Berg  gave  an  an- 
alytical discussion  of  "Parallel  Running  of  Alternators,"  in  which 
he  pointed  out  that  two  machines  of  the  same  e.  m.  f.  and  arma- 
ture reaction  running  in  phase  will  share  the  load  evenly.  It  is 
possible  to  change  the  load  by  change  of  field  excitation  by  sacri- 
fice of  current,  since  this  method  involves  wattless  current  between 
the  generators.  He  advocated  proper  dash-pot  arrangements  at 
the  governor  of  the  engine  to  prevent  a  periodic  fluctuation  in  the 
flow  of  steam  which  tends  to  sustain  an  accumulated  hunting. 
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Strange 


Behavior   of   Flexible   Copper   Bonds  on 
Baltimore  &  Ohio  Belt  Line 


the 


The  Baltimore  &  Ohio  uses  on  its  belt  line  electric  locomotives 
weighing  97  tons  each  to  move  all  trains  going  east  through  its 
tumiels,  up  the  heavy  grades  and  around  sharp  curves. 

Since  many  of  these  trains  require  as  much  as  1200  amps,  to 
1500  amps,  to  start  and  move  them,  the  return  current  carried  by 
each  rail  is  very  heavy.  To  this  service  should  be  added  the  cur- 
rent supplied  to  the  local  street  railway  company,  and  which  is  still 
larger  than  that  required  by  the  electric  locomotives. 

The  railway  company  has  about  completed  the  laying  of  new 
loo-lb.  rail  A.  S.  C.  E.  section  over  the  tracks  used  by  the  electric 
locomotives.  Standard  A.  S.  C.  E.  angle-bars  were  used  and 
Harvey  grip-thread  bolts.  It  was  desired  to  bond  these  rails  to 
their  full  carrying  capacity  with  a  type  of  bond  that  could  not  be 
stolen.  The  stealing  of  exposed  bonds  on  distant  parts  of  the  sys- 
tem has  heretofore  been  so  serious  as  to  cripple  the  service  and 
involve  great  expense  for  renewal  of  bonds.  The  bonds  selected 
were  flexible  copper  conductors,  with  %-in.  terminals,  14  ins.  be- 
tween centers,  and  of  about  400,000  circ.  mils  section. 

To  lay  rails  of  this  weight  through  tunnels,  across  bridges  and 
on  heavy  curves,  and  with  frequent  train  service,  was  naturally 
a  most  difficult  job.  The  number  of  crossings,  cross-overs  paid 
switches  is  very  large.  The  third-rail  installation  somewhat  re- 
stricted the  space  for  setting  up  the  rail,  since  from  the  inside 
guardboard  to  the  outer  edge  of  the  rail  was  about  18  ins. 

Great  care  was  taken  to  obtain  a  perfect  job  in  applying  the 
bonds,  and  about  a  third  of  them  was  applied  after  the  rail  was 
already  laid  and  in  service.  A  test  of  some  of  the  bonds  that  were 
applied  under  the  most  favorable  conditions  possible  showed  the 
resistance  across  the  joint  to  be  ten  times  that  of  an  equal  length 
of  continuous  rail.  These  measurements  were  taken  within  a  few 
weeks  after  the  bonds  were  applied  and  where  the  track  was  in  Ai 
condition. 

The  behavior  of  the  bonds  on  certain  sections  of  the  line  is  most 
peculiar,  and  a  puzzle  to  all  who  have  seen  the  accompanying  cuts. 
Although  there  is  ample  room  between  the  rail  and  angle-bars 
to  accommodate  the  conducting  portions  of  the  bond  without 
crowding  it,  on  a  very  large  proportion  of  the  joints  the  metal  of 
the  bond  squeezed  out  over  the  top  of  the  angle-bar  and  below  the 
head  of  the  rail.  The  metal  is  forced  out  in  irregular  sheets  about 
.005  in.  and  over  in  thickness.  In  some  cases  these  ribbons  are  8 
ins.  or  10  ins.  long.  In  other  cases,  as  in  Figs.  2  and  3,  four  or 
five  strips  out.   Fig.  4  shows  a  bond  after  only  ten  days'  use. 

The  metal  ribbons  are  formed  on  both  sides  of  the  rail,  and 
occur  mostly  on  tracks  of  heaviest  train  service,  although  the  same 
action  is  taking  place  on  the  other  tracks.    It  has  been  siiggested 


holes  already  there.  This  produces  a  serious  weakening  of  the  rail 
at  its  most  dangerous  point — the  joint. 

2.  Additional  labor  is  required  to  place  the  new  rails  in  line 
before  the  bonds  can  be  applied.  Before  the  rails  are  bolted  to- 
gether they  do  not  lie  in  sufficiently  true  surface  and  alignment 
to  apply  the  bonds  properly  without  a  great  deal  of  leveling,  or 
temporary  shimming.  Unless  this  is  done  the  body  of  the  bond 
will  be  subjected  to  great  mechanical  strain  and  often  twisted  out 
of  shape. 

3.  On  bridges,  platforms,  at  most  special  work,  and  also  around 
third-rail  installation,  there  are  many  places  where  it  is  impossible 


FIG.  3 

to  use  a  bond  compressor  or  a  bonding  hammer.  In  these  cases 
the  bonding  cannot  be  done  until  the  old  rail  is  shoved  aside,  the 
new  rail  placed  in  position,  and  the  angles  removed.  The  bonds 
are  then  applied  and  the  angles  replaced.  As  usual  in  work  of 
this  character,  the  track  is  blocked,  a  very  large  force  of  men  is  em- 
ployed, and  the  work  is  done  with  a  rush.  Where  the  bonding  men 
cannot  do  their  work  properly  and  keep  up,  the  rail  must  be  left 
unbonded  until  some  future  time.  The  bolts  and  angles  must  then 
be  removed,  flagmen  and  trackmen  must  be  employed  in  addition  to 
the  bonding  men,  and  the  work  can  only  be  done  between  train 
service.  This  entails  serious  results  to  track  bolts  when  the  Har- 
vey grip-thread  bolt  is  used,  and  the  periods  when  bonding  can  be 
done  are  few  and  far  between. 

4.  The  bonds  can  be  used  only  once.  After  one  application 
their  removal  so  destroys  the  terminals  as  to  make  them  valueless 
as  bonds.  Therefore,  all  temporary  connections  between  new  and 
old  rails  or  the  removal  of  a  defective  rail  means  a  destruction  of 
the  bonds. 

5.  To  replace  a  defective  bond  on  a  road  of  this  kind  requires 
a  force  of  not  less  than  four  men.  It  will  require  one  to  look  out 
for  trains  and  the  others  to  remove  the  bolts,  angle-bars  and 
bonds.  At  certain  busy  sections  of  the  road  this  may  call  for  a 
blocking  of  the  track.  Any  serious  trouble  in  removing  the  bonds 
may  involve  a  delay  to  train  service,  a  thing  always  to  be  avoided. 


*.il._-t^-,-- 


FIG.  I 


FIG.  2 


FIG.  4 


that  the  movement  of  the  rails  during  train  service  has  caused 
the  trouble.  However,  the  road  is  rock-ballasted,  and  the  ties 
were  all  well  tamped  before  new  rail  was  laid.  All  old  ties  were 
removed  and  replaced  with  new  ones,  and  the  rails  were  most 
carefully  respiked  when  new  tie-plates  were  put  on  after  the  rail 
was  laid  and  bolts  tightened.  The  accompanying  engravings  are 
from  photographs  kindly  supplied  by  Charles  M.  Hobbs,  inspector 
in  the  electrical  department  of  the  Baltimore  &  Ohio  Railroad, 
who  makes  the  following  recommendations  for  applying  bonds 
of  the  protected  type  on  steam-road  tracks  and  under  steam-road 
conditions  of  operating  heavy  train  service: 

I.  In  double  bonding  for  this  service,  it  is  necessary  to  secure 
the  full  carrying  capacity  of  the  rail,  and  four  holes  must  be 
drilled  or  punched  in  the  web  of  the  rail  in  addition  to  the  bolt 


6.  This  replacing  of  defective  bonds  also  involves  meeting  the 
difficulties  incident  to  the  expansion  and  contraction  of  the  rails. 
The  creeping  of  rails  on  the  tracks  on  grades  and  curves  will  also 
produce  similar  results.  These  causes  at  times  produce  serious 
effects  when  bolts  and  angle-bars  have  been  removed.  In  'hot 
weather  the  ends  of  the  rails,  especially  on  curves,  will  be  forced 
out  of  alignment  after  the  angle-bars  are  removed,  and  it  is  a  most 
difficult  thing  to  realign  and  replace  the  angles.  In  fact,  it  some- 
times occurs  that  a  section  of  the  rail  must  be  cut  off  before  the 
rails  can  be  brought  back  into  proper  position.  In  very  cold 
weather,  on  the  other  hand,  where  the  bars  are  removed,  the  rails 
separate,  and  it  is  difficult,  if  not  impossible,  to  replace  the  bolts, 
and  equally  difficult,  if  not  out  of  the  question,  to  use  the  same 
length  of  bonds. 
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7.  The  contact  surfaces  of  the  terminals  of  the  bonds  are  Hm- 
ited  to  that  afforded  by  the  cyhndrical  surface  of  the  hole  in  the 
rail,  and  depends  entirely  on  the  manner  in  which  the  expanded 
copper  meets  this  surface.  In  practice  it  is  found  that  the  type 
having  solid  terminals,  on  whose  ends  the  compression 
is  applied,  will  flare  out,  forming  an  enlarged  section 
outside  the  web  of  the  rail,  while  the  pressure  is  not 
effective  in  properly  swelling  the  terminal  at  the  oppo- 
site end,  nor  does  it  properly  fill  the  hole  nor  make 
contact.  Tliis  allows  corrosion  to  take  ]dace  between 
the  terminal  of  the  bond  and  the  rail. 

8.  On  a  bond  using  a  conical  pin  driven  into  the 
terminal  the  expansion  of  the  terminal  is  limited  by 
the  difference  in  diameters  of  the  hole  and  pin.  This 
does  not  insure  the  requisite  amount  of  expansion 
of  the  terminal  in  the  hole  itself,  since  it  drives  the 
copper  before  it  and  produces  a  flare  on  the  opposite 
side  of  the  rail.  This  permits  corrosion  of  the  contact 
commencing  at  the  driving  side  of  the  bond.  An 
inspection  of  a  very  large  number  of  terminals  of 
this  form  that  had  been  applied  over  five  years  ago 
outside  of  the  angles  showed  a  continuous  corroded 
surface  around  the  terminal.  In  fact,  the  cases  were 
very  numerous  where  the  corrosion  had  been  so  great 
that  the  terminals  were  lying  loose  in  the  rail. 

9.  The  action  of  gases  in  tunnels  from  steam  loco- 
motives on  all  things  metal  is  very  marked,  and  the 
corrosion  effects  are  far-reaching.  Bolts  and  spikes 
have  been  so  greatly  reduced  on  this  account  alone 
as  to  require  their  replacement.  Bonds  of  this  char- 
acter and  type  are  no  exception.  The  necessity  of  perfect  contact 
between  the  bonds  and  rails  is  absolutely  imperative. 

 ^♦^^  


of  the  steam  was  not  obtained.  De  Laval's  first  improvement  was 
the  use  of  the  diverging  nozzle  which  he  patented.  By  this,  it  is 
claimed,  complete  adiabatic  expansion  of  the  steam  is  obtained, 
and  the  conversion  nf  its  entire  static  energy  into  kinetic.  The 


The  De  Laval  Steam  Turbine 


The  improvements  made  in  the  steam  turliine  by  De  Laval  are 
known  in  a  general  way  to  steam  user',  in  this  country,  but  up  to 
the  present  time  the  machines  Inn  e  not  been  placed  on  the  market 
for  commercial  work.  The  announcement  has  been  made,  how- 
ever, that  the  American  I>e  Laval  Steam  Turbine  Company  has  re- 
cently been  organized  to  build  these  turbines  in  America.  The 
company  owns  shops  at  Trenton,  N.  J.,  and  will  construct  turbine 
motors  of  from  I'j  hp  to  300  hp,  condensing  and  non-condensing. 
This  makes  the  machine  a  commercial  one  for  railway  service,  and 
it  is  thought  that  an  explanation  of  some  of  De  Laval's  improve- 
ments in  the  design  of  these  machines,  together  with  a  description 
of  the  actual  construction  and  practice,  will  prove  of  interest. 

The  steam  turbine  is  one  of  the  oldest,  perhaps  the  oldest,  heat 
motor  recorded  in  the  history  of  steam  engineering,  and  has  always 


FIG.  I.— SECTIONAL  PLAN  OF  DE  LAVAL  TURBINE 


possessed  many  advantages  over  the  ordinary  reciprocating  engine. 
Its  very  serious  defects,  however,  in  other  respects,  especially  in 
the  fact  that  it  has  been  very  wasteful  of  steam,  has  never  made  it 
a  serious  rival  of  the  reciprocating  engine.  The  general  principles 
of  the  turbine  are  so  well  known  that  they  will  not  be  discussed 
here,  but  mention  will  be  made  of  the  two  very  radical  improvements 
introduced  by  De  Laval.  One  of  the  principal  reasons  for  the  low 
economy  of  the  machine  had  always  been  that  complete  expansion 


FIG.  2.— DIRECT  CURRENT  TURBINE  GENERATOR 

second  improvement  was  the  introduction  of  a  flexible  shaft,  to 
overcome  the  impossibility  of  producing  a  wheel  accurately  enough 
balanced  to  revolve  about  its  center  of  gravity  at  a  velocity  some- 
times as  high  as  1350  ft.  per  second  without  causing  a  side  pressure 
destructive  to  ordinary  bearings.  A  valuable  feature  of  the  tur- 
bine is  also  that  none  of  its  parts  is  subject  to  the  full  pressure  of 
the  steam,  as  the  latter  is  fully  expanded  in  the  nozzles  before  it 
reaches  the  turbine  wheel.  Moreover,  considerable  increase  in 
economy  can  be  obtained  by  using  superheated  steam,  as  the  tur- 
bine has  no  rubbing  parts  requiring  lubrication  or  packing  giands 
in  contact  with  the  superheated  steam. 

Some  of  the  special  points  claimed  for  the  turbine  as  a  result 
of  the  tests  and  use  of  the  machine  abroad  are  the  econorriy  and 
high  efficiency  with  variable  loads.  Regarding  the  latter,  it  is 
claimed  that  the  efficiency  of  the  turbine  is  practically  the  same 
between  one-quarter  load  and  20  per  cent  overload.  Below  one- 
quarter  load  the  steam  consumption  per  boiler  horse-power  rises 
gradually,  but  not,  of  course,  anywhere  near  so  sharply  as  with  the 
reciprocating  engine.  The  steam  consiunption  as  shown  by 
numerous  tests  made  by  prominent  steam  experts  abroad,  are  as 
follows:  50  hp,  23.98  lbs.  of  steam  per  brake  horse-power  hour; 

63.7  hp,  19.73  lbs.  of 
steam;  150  hp,  17. 35 
lbs.  at  full  load, 
18.4-3  lbs.  at  half 
load,  and  22  lbs.  at 
20  per  cent  of  load ; 
300  hp,  13.96  lbs.  at 
full  load,  17.02  lbs. 
at  quarter  load.  The 
De  Laval  Separator 
Company  has  in- 
stalled during  the 
twenty  years  250,- 
000  centrifugal  cream 
separators,  operating 
creameries  with  ex- 
cellent results. 

The  general  con- 
struction of  the  De 
Laval  steam  turbine 
will  be  clearly  under- 
stood from  the  sec- 
tional plan.  Fig.  I,  in 
which  A  is  the  tur- 
bine-wheel mounted 

upon  the  slender  flexible  shaft  B,  and  in  such  position  relative  to 
the  wheel  case  as  to  revolve  entirely  free,  liberal  space  being  al- 
lowed on  each  side,  as  shown.  The  wheel  case  and  the  wheel  case 
cover  are  so  shaped  as  to  form  "safety  bearings"  around  the  hub 
of  the  wheel  for  the  purpose  of  catching  and  checking  its  speed 
in  case  of  an  accident  to  the  shaft. 

The  steam,  after  passing  through  the  governor  valve,  enters 
the  steam  chamber  D.  where  it  is  distributed  to  the  various  noz- 
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/k's.  TIk'sc.  according  to  the  size  of  the  machine,  range  in  nuni- 
her  Ironi  one  to  twelve.  They  are  generally  fitted  with  sjiut- 
ling-off  valves,  hy  which  one  or  more  nozzles  can  be  cut  out  v,  hen 
the  turbine  is  not  loaded  to  its  full  capacity.  This  allows  steam  of 
boiler  pressure  to  be  almost  always  irseil,  and  adds  to  the  economy 
on  light  loads. 

After  passing  through  the  nozzles,  the  steam,  as  elsewhere  ex- 
plained, is  now  completely  expanded,  and  in  blowing  through  the 
buckets  F  its  kinetic  energy  is  transferred  to  the  turbine  wheel. 

After  performing  its  work,  the  steam  passes  into  the  chamber  G, 
and  out  through  the  exhaust  opening. 

The  velocity  of  the  turbine  wheel  and  shaft,  in  most  cases  too 
great  for  practical  utilization,  is  considerably  reduced  by  means 
of  the  spiral  gear,  usually  made  10  to  i.    The  gear  is  mounted  and 


taken  out  and  new  ones  inserted,  should  i.iccasion  rc(|uire,  without 
damage  to  the  wheel. 

The  governor  shown  in  detail  (Fig.  3)  is  compact  and  simple  in 
construction.  The  two  weights  B  are  pivoted  on  knife  edges  .1, 
with  hardened  pins  C  bearing  on  the  spring  seat  JJ.  The  go\ernor 
body  is  fitted  in  the  end  of  the  gear-wheel  shaft  K,  and  has  seats 
milled  for  the  knife  edges  A.  It  is  afterward  reduced  in  diameter 
to  pass  inside  of  the  weights,  and  is  in  its  outer  end  threaded  for 
the  adjusting  butt  /,  by  means  of  which  the  spring  and  eventually 
the  speed  of  the  turbine  is  adjusted.  When  the  speeid  exceeds 
the  normal,  the  weights,  affected  by  the  centrifugal  force,  spread 
apart  and,  pressing  on  the  spring  seat  D,  push  the  governor  pin  G 
forward,  cutting  off  part  of  the  flow  of  steam. 

 ♦♦♦  


An  Efficient  Steam  Separator 


FIG.  3.— SECTION  OF  GOVERNOR  VALVE 

enclosed  in  the  gear  case  /.  /  is  the  pinion,  made  solid  with  the 
fle.xible  shaft  and  engaging  the  gear  wheel  K.  This  latter  is  forced 
upon  the  shaft  L,  which,  with  couplings  M,  connects  to  the  dynamo 
or  is  extended  for  pulley.  O  is  the  governor,  held  with  a  taper- 
shank  in  the  end  of  shaft  L,  and  by  means  of  a  bell-crank  operates 
the  governor  valve. 

The  flexible  shaft  is  supported  in  three  bearings.  0  and  R  are 
the  pinion  bearings  and  S  is  the  main  shaft  bearing,  and  carries 
the  greater  part  of  the  weight  of  the  wheel.  This  latter  bearing  is 
self-aligning,  and  is  held  to  its  seat  by  the  spring  and  cap  shown. 
7'  is  the  flexible  bearing.  This  bearing  is  entirely  free  to  oscillate 
with  the  shaft,  and  its  only  purpose  is  to  prevent  escape  of  steam 
when  running  non-condensing,  or  air  from  entering  the  wheel  case 
when  the  turbine  is  running  condensing.  All  the  bearings  of  the 
flexible  shaft,  as  well  as  the  gear-wheel,  are  lubricated  from  a  cen- 
tral oil  reservoir,  mounted  upon  the  gear  case  ;  all  other  bearings 
are  self-oiling. 

The  gear-wheels  are  made  of  solid  cast  steel,  or  of  cast  iron 
with  steel  rims  pressed  on.  The  teeth,  in  two  rows,  are  set  at  an 
angle  of  90  degs.  to  each  other.  This,  while  insuring  smooth  run- 
ning, at  the  same  time  checks  any  tendency  of  the  wheel  and  shaft 
to  move  lengthwise,  thereby  making  a  troublesome  trust  bearing 
unnecessary.  The  gears  are  cut  on  automatic  machines  designed 
specially  for  this  purpose,  and  a  degree  of  accuracy  has  been  at- 
tained not  heretofore  approached  in  gear  wheel  construction. 
Owing  to  the  high  speed  of  gearing  and  the  perfect  alignment,  the 
stress  on  the  teeth  is  said  to  be  extremely  small,  and  gears  which 
have  been  examined  after  a  continuous  operation  of  seven  or  eight 
years  show  no  appreciable  wear. 

The  turbine  wheel  is  made  of  forged  nickel-steel,  and  will  with- 
stand more  than  double  the  normal  speed  before  showing  any 
signs  of  distr*ess.  In  the  smaller  sizes  the  wheels  have  a  hole 
through  the  center,  and  are  forced  upon  a  taper  sleeve  shrunk  on 
to  the  shaft.  The  larger  wheels  are  made  solid,  with  the  shaft  in 
two  pieces,  screwed  to  the  flanges  of  the  wheel.  The  buckets  are 
drop  forged,  and  made  with  a  bulb  shank  fitted  in  slots  milled  in 
tlie  rim  of  the  wheel.    By  this  method  the  buckets  can  easily  be 


The  design  of  a  steam  and  oil  separator  which  will  meet  the 
requirements  of  all  up-to-date  central  station  practice  is  one  of 
the  problems  which  has  given  to  engineers  all  over  the  world  a 
source  of  much  study.  In  the  purification  of  exhaust  steam  irom 
condensing  engines,  successful  results  have  been  obtained  by  fil- 
tration of  the  condensed  steam,  but  these  results,  however,  are 
far  from  satisfactory,  as  the  filtering  material  soon  becomes  foul 
by  the  grease  retained,  requiring  constant  attention  and  cleaning, 
and  being  in  many  cases  so  difficult  to  maintain  as,  to  cause  the 
entire  abolition  of  any  means  of  re-using  the  water  in  the  boilers. 
The  Baum  oil  separator  has  been  designed  to  cover  this  particular 
work,  and  in  its  "vacuum"  style  is  an  appliance  which  is  guar- 
agreed  to  do  this  'work  perfectly,  so  that  when  properly 
placed  between  engine  and  condensers  the  water  from  the 
hot  well  will  be  entirely  suitable  for  boiler  feed  and  can  be 
be  used  continuously  without  leaving  any  deposit  of  oil  in 
the  boilers.  Another  type  of  the  separator  is  made  for  in- 
troduction between  the  boiler  and  engine,  and  is  claimed 
to  positively  separate  all  moisture  and  water,  the  result  of 
either  condensation  or  priming,  from  the  live  steam.  The 
only  positive  protection  that  can  be  afforded  an  engine 
against  the  influence  of  water  is  to  keep  it  out,  and  the  many 
serious  accidents  which  have  resulted  from  water  in  the 
boilers  causing  breakage  or  the  system's  entire  destruction 
of  the  engine  are  frequent  indications  of  the  necessity  for 
an  efficient  device  of  this  kind.  In  its  various  forms,  the 
Baum  separator  fills,  therefore,  a  position  of  great  impor- 
tance to  the  engineering  profession.  The  Baum  Separator 
Company,  of  Reading,  Pa.,  which  makes  the  device,  is  sure 
that  when  properly  placed  the  Baum  separator  will  separate  from 
live  steam  all  water  and  the  highest  percentage  of  moisture  separ- 
able by  mechanical  means,  and  will  also  purify  e.xhaust  steam, 
cylinder  oil,  grit,  greasy  water,  etc.  This  otherwise  waste  product 
will  be  valuable  for  heating  buildings,  dry-rooms,  dye  waters,  etc., 
or  for  any  purpose  where  heat  is  required,  and  the  condensed  and 
pure  hot  water  may  be  returned  to  the  boilers  as  the  best  possible 
boiler  feed,  being  free  from  scale-forming  matter,  and  can  be  used 
continuously. 


New  Transfer  in  Cleveland 


The  Cleveland  City  Railway  Company  will  shortly  issue  a  new 
style  of  transfer.  Universal  transfers  have  been  given,  and  trans- 
fers on  transfers  have  been  allowed.  The  time  limit  has  been  so 
long  that  the  transfers  amounted  practically  to  stop-over  checks 
to  those  who  desired  to  go  from  one  side  of  the  city  to  the  other. 
It  has  been  foimd  also  that  small  boys  have  made  a  practice  of 
dealing  in  transfers  and  have  procured  them  regularly  from  cer- 
tain passengers,  who  would  ask  for  transfers  but  would  not  usp 
them.  The  new  form  of  transfer  will  reduce  the  time  limit,  and 
only  one  transfer  will  be  given  on  a  cash  fare. 




Laying  Cornerstone  at  Niagara  Falls 

His  Royal  Highness  the  Duke  of  Cornwall  and  York,  during  his 
recent  visit  to  Niagara  Falls,  locked  the  box  which  will  be  depos- 
ited within  the  cornerstone  of  the  big  new  power  house  about  to 
be  built  by  the  Canadian  Niagara  Power  Company.  The  ceremony 
took  place  on  the  private  car  "Ondiara,"  specially  fitted  up  by  the 
Niagara  Falls  Park  &  River  Company,  while  it  was  standing  on  a 
liortion  of  the  track  which  is  upon  the  site  of  the  proposed  works. 
The  box  is  of  Flemish  oak,  bound  round  with  bands  of  solid  silver, 
and  was  locked  by  his  Royal  Highness  in  the  presence  of  A.  Monro 
Grier,  secretary  of  the  company.  The  box  contained  photographs 
of  the  Duke  and  Duchess  and  their  eldest  son. 
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Some  New  Cars  from  the  Brill  Works  Tlie  length  over  end  panels  is  16  ft.,  and  the  platforms  are  each  5  ft. 

  6  ins.  long.    The  cars  are  of  very  handsome  appearance,  both  in- 

On  this  and  the  succeeding  page  are  illustrated  some  handsome  s'de  and  out.  Having  but  four  posts  on  each  side,  e.xtra  large  win- 
cars  recently  furnished  by  the  J.  G.  Brill  Company,  of  Philadelphia,      dows  are  provided,  and  double  doors  at  each  end  give  ample  means 

for  ingress  and  egress.    The  inside  finish  is  of  cherry,  with  three- 


INSIDE  AND  OUTSIDE  SEATING  ARRANGEA^ENTS  OF  DEVONPORT  CAR 


to  railways  in  England  and  this  country.  The  types  shown  each 
present  many  novel  features,  and  their  extremely  different  styles 


DOUBLE-DECK  CAR  FOR  DEVONPORT,  ENGLAND 


illustrate  the  wide  variety  of  work  with  which  the  company  is 
familiar. 

It  has  recently  furnished  the  tramways  of  Devonport,  England, 


are  placed  in  the  windows.  The  seats  in  the  box  part  of  the  car 
on  the  lower  deck  are  covered  with  Wilton  carpet,  which  also  forms 

the  material  used  for  the  backs.  On 
the  upper  deck  are  two  rows  of  --cats, 
one  double  and  one  single,  arranged 
as  shown  in  the  illustration,  so  that 
half  of  the  long  seats  are  on  one  side 
and  half  on  the  other.  The  trolley 
pole  base  is  placed  in  the  center  of  the 
roof.  The  trucks  used  on  these  cars 
are  the  Brill  21-E  type,  having  a 
wheel  base  of  6  ft.  6  ins.  These  trucks 
have  a  solid  wrought-iron  forged 
frame,  and  are  equipped  with  two  mo- 
tors, wheel  brakes  and  Brill  track 
brake.  The  .platforms  are  closed  on 
one  side.  Two  Dedenda  gongs,  with 
i2-in.  bells,  and  two  electric  headlights 
are  placed  on  each  car.  In  shipping 
these  cars  to  England,  the  top  seats 
and  platforms  were  packed  inside  of 
the  body,  and  the  trucks  packed  separ- 
ately. 

The  United  Power  &  Transportation 
Company  has  recently  purchased  from 
this  company  a  number  of  cars  for  the 
Oley  Valley  Railway,  near  Reading, 
Pa.,  which  have  many  features  of  spe- 
cial interest,  and  which  are  also  important  as  showing  the  general 
direction  of  progress  in  street  railway  car  construction.  The  accom- 
panying engravings  show  the  exterior  of  a  combined  passenger  and 


LONG,  TWO-COMPARTMENT  CAR  FOR  OLEY  VALLEY  RAILWAY  COMPANY 


with  the  type  of  double-deck  car  shown  in  the  illustration.  This 
car  was  limited  in  width  by  the  local  conditions  to  6  ft.  The  total 
width  at  the  sills  is  5  ft.  5^  ins.,  and  at  the  belt  rail  5  ft.  Q%  ins. 


smoking  car,  and  give  an  interior  showing  the  arrangement  of 
seats,  curtains,  head  linings,  etc.  These  cars  are  40  ft.  long  over 
the  end  panels  and  49  ft.  over  all.   The  platforms,  each  4^  ft.  long, 
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are  completely  enclosed  by  vestibules.  The  roof  is  of  the  steam- 
car  form,  but  built  on  street-car  lines  of  construction.  The  side 
sheathing  is  vertical.  The  cars  are  8  ft.  6  ins.  wide,  and  are 
mounted  on  No.  27  trucks,  with  6-ft.  wheel  base,  the  wheels  being 
33  ins.  in  diameter  and  having  25<^-in.  tread  and  Ji-'ni.  flange.  The 


758,592,754.  The  stock,  bonds  and  unfunded  debt,  representing  ap- 
proximately cost  of  road  and  equipment,  was  $61,884  per  mile. 
The  average  gross  earnings  per  mile  were  $7,826,  and  net  earnings 
$2,519.  The  average  interest  paid  on  the  bonded  debt  was  4.24  per 
cent,  and  the  dividends  paid  on  the  combined  capitalization  aggre- 
gated 2.42  per  cent. 


Correct  Ventilation 


One  of  the  engineering  difficulties  encountered  in  the  construc- 
tion of  power  houses  is  their  efficient  ventilation.    The  Pancaast 


INTERIOR  UF  OLEY  VALLEY  CAR 

gage  is  the  Pennsylvania  standard  for  street  railways — 5  ft.  2^2  ins. 
I'here  are  two  truss  rods,  with  the  usual  needle  beams ;  in  addi- 
tion to  this,  the  side  sills  are  plated  with  steel  plates.  The  car  is 
divided  into  two  compartments,  the  one  for  smokers  being  about 
1 1  J/2  ft.  long.  The  partition  between  the  two  compartments  is  litted 
with  doors  which  swing  into  the  smoking  room.  The  sash  are  in 
two  parts,  the  top  being  stationary  and  the  lower  one  dropping 
into  the  side  of  the  car.  The  seats  are  of  spring  cane,  and  are  re- 
versible in  the  passenger  end,  but  longitudinal  in  the  smoker  end. 
There  are  parcel  racks  in 
both  the  passenger  and  smo- 
king compartments.  Two 
trolleyboards  are  placed  on 
each  car,  each  set  to  one  side 
of  the  center  line.  The  inside 
trimmings  are  of  bronze. 

This  road  has  been  sup- 
plied with  baggage  cars  simi- 
lar to  those  sent  to  the  Chi- 
cago &  Joliet  line,  and  illus- 
trated  herewith.     The  type 
of  baggage  car  on  the  Chi- 
cago &  Joliet  road  is  of  the 
same  length,  width  and  gen- 
eral  outside   design   as  the 
two-compartment    cars  just 
described,   but   has,  instead 
of    the    smoking  compart- 
ment, a  baggage  room,  which, 
however,   answers   the  pur- 
pose of  a  smoking  compart- 
ment, since  it  is  fitted  with  seats  hinged  against  the  walls,  and  can 
thus  be  used  for  both  purposes.    In  these  cars  the  baggage  com- 
partment is  12  ft.  long.    It  is  separated  from  the  passenger  end  by 
a  wooden  partition  having  a  single  swinging  door.    There  are  40- 
in.  side  doors  and  one  window  on  each  side  of  the  baggage  com- 
partment.  Both  types  of  cars  last  described  are  finished  with  tliree- 
ply  decorated  birch  veneer  in  the  passenger  compartment,  with 
advertising  moldings  and  cherry  finish  over  the  windows.  De- 
denda  gongs,  angle-iron  bumpers,  bronze  trimmings  and  wooden 
grab  handles  are  some  of  the  leading  features  of  the  equipment. 


AN  EFFICIENT  VENTILATOR 

International  Ventilator  Company,  of  Philadelphia,  is  having  great 
success  with  its  improved  development  in  ventilators  for  large 
buildings,  and  is  making  some  important  installations  in  some  of 
our  most  extensive  manufacturing  plants  and  central  stations.  The 
accompanying  engraving  well  illustrates  the  design  of  the  Pancoast 


''Poor's  Manual"  for  mi 


The  1901  volume  of  this  well-known  book,  judging  from  the  ad- 
vance sheets  which  have  been  recently  issued,  promises  to  be  as 
valuable  an  acquisition  to  a  railroad  man's  library  as  the  previous 
editions.  Among  the  interesting  steam  railroad  statistics  compiled 
are  the  following :  The  increase  in  the  railroad  mileage  of  the 
United  States  for  the  fiscal  year  of  1900  was  4160  miles.  The  total 
mileage  was  191,861  miles,  and  the  total  revenue  from  traffic  aggre- 
gated $1,501,695,378.  Operating  expenses  were  $1,018,447,852,  and 
net  earnings  were  $483,247,546.  The  total  available  revenue  was 
$551,020,469,  and  from  this  sum  there  was  deducted  for  interest, 
rentals,  dividends  and  similar  purposes  $458,460,571,  leaving  a  sur- 
plus over  all  charges  and  miscellaneous  payments  of  $92,559,889. 
The  total  assets  of  all  railroads  were  $12,768,910,837.  The  stock 
capitalization  was  $5,804,346,250,  and  the  l)onded  indebtedness  $5,- 


COMBINED  PASSENGER  AND  BAGGAGE  CAR,  CHICAGO  AND  JOLIET 

Company's  apparatus,  part  of  the  metal  being  shown  cut  awiy  so 
as  to  disclose  the  features  upon  which  the  ventilating  principles 
depend.  The  requirements  of  a  ventilator  have  long  been  under- 
stood, but  the  correct  means  of  obtaining  the  desired  result  was 
not  so  readily  ascertained.  In  the  popularity  of  the  ventilators 
made  by  the  Pancoast  Company,  however,  is  found  an  attestation 
of  the  serviceability  of  this  type  in  the  ventilation  of  large  build- 
ings. 

The  ventilators  are  easily  started  by  a  wind  velocity  of  3.2  miles 
per  hour,  but  as  the  wind  gains  in  velocity  the  ventilating  effect 
increases  in  far  greater  proportion.  As  will  be  seen  by  the  illus- 
tration, a  rain  drip  is  provided  at  the  side  of  the  cone-shaped  cylin- 
der, which  allows  the  water  to  escape  between  the  outside  shell  and 
ventilating  neck,  perfectly  protecting  the  interior  of  the  building 
from  moisture  during  the  heaviest  storms.  The  simple  construc- 
tion of  the  apparatus,  although  making  it  extremely  durable,  re- 
duces the  cost  to  such  an  extent  that  a  most  economical  device, 
both  in  first  cost  and  maintenance,  is  produced. 


On  No\ember  i  the  Chicago  Boiler  Cleaner  Company,  of  Pitts- 
burgh, Chicago  and  St.  Louis,  was  succeeded  by  the  "Liberty  Man- 
ufacturing Company,"  with  offices  at  the  same  places  as  heretofore. 
The  new  company  will  continue  to  manufacture  cleaners,  filters 
and  other  specialties  under  the  same  management,  and  with  prac- 
tically the  same  officers  as  formerly.  This  company's  business  has 
grown  until  it  extends  not  only  to  nearly  all  the  best  firms  in 
America,  but  to  leading  European  manufacturers,  and,  in  fact,  to 
all  parts  of  the  world. 
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A  New  Sprinkler  Car 


Tlie  use  of  a  tank  with  a  siirinkling  attachment  for  wetting  down 
the  streets  and  tracks  of  both  city  and  suburban  lines  is  coming 
into  general  practice  on  many  roads.  The  accompanying  engraving- 
shows  an  electric  railway  track  and  street  sprinkler  car  which  has 


IMPROVED  SPRINKLER  IN  OPERATION 

lieen  recently  perfected  by  the  Studebaker  Brothers  Manufacturing 
Company,  of  South  Bend,  Ind.  This  car,  as  will  be  seen  by  the 
illustration,  has  to  ail  outward  appearances  the  resemblance  to .  a 
large  vestibuled  .baggage  car,  and  it  is  equipped  complete  with  mo- 
tors, controllers,  wiring  and  the  necessary  switches  recpiired  in  use. 
At  the  sides  are  two  sprinkler  heads,  the  stream  from  which  can 
be  adjusted.  A  system  of  levers  at  each  end  of  the  car  gives  the 
operator  perfect  control  of  this  apparatus,  enabling  him  to  grade 
the  amount  of  water  in  the  spray  from  the  finest  mist  necessary 
for  sweeping  purposes  to  a  heavy  stream  for  flushing  the 
track  or  laying  the  dust.  There  are  two  rotary  pumps, 
each  piped  direct  to  the  sprinkler  heads  and  driven  by  a 
separate  motor,  which  take  the  water  from  tlic  main  tank 
and  discharge  it  under  pressure.  A  separate  adjustment, 
easy  of  access  to  the  operator,  is  used  for  Hushing  the 
track  itself  and  sprinkling  the  right  of  way.  Besides  the 
uses  enumerated,  the  sprinkler  will  be  found  con\enient 
when  it  is  desired  to  flush  asphalt  streets  or  similar  pave- 
ments. 

The  company  has  aimed  in  building  this  machine  to  have 
a  car  and  body  suitable  for  all  requirements,  and,  after 
many  years  of  experience,  has  developed  the  one  shown. 
The  sprinkler  heads  used  are  fully  covered  by  patents 
owned  by  the  company,  and  contain  many  novel  features. 
In  some  recent  tests  made  on  the  Indiana  Street  Railway 
tracks,  of  South  Bend,  the  street  experimented  on  was 
sprinkled  on  each  side  of  the  track,  the  distance  covered 
varying  at  the  will  of  the  operator  from  15  ft.  to  60  ft. 
The  apparatus  was  at  all  times,  even  under  the  severest 
conditions,  under  perfect  control  of  the  operator,  and  the 
manufacturers  were  satisfied  that  its  practicability  was  fully 
demonstrated.  One  of  these  sprinklers  was  also  recently  furnished 
for  use  at  Colorado  Springs. 


A  metal  iilale,  insulated  by  means  of  a  triple-petticoat  porcelain 
insulator,  was  electrically  connected  with  one  pole  of  a  source  of 
electricity.  The  other  pole  was  grounded.  In  the  neighborhood 
of  this  "ground"  stood  a  man  holding  a  metal  nozzle  which  was 
connected  to  a  hose,  which  in  turn  led  to  a  fire  engine,  and  a  stream 
of  water  was  directed  through  the  nozzle  against  the  plate.  In 
order  to  obtain  a  continuous  stream  of  water,  the  water  pressure 
was  increased  to  13  kg  per  square  centimeter  (185 
lbs.  per  square  inch).  The  man  holding  the  noz- 
zle wore  a  suit  the  lower  portion  of  which  was 
thoroughly  drenched.  The  pressures  used  were 
from  2  to  500  volts  direct  and  from  40.  to  3600 
volts  alternating  and  42  periods  per  second,  and 
the  pressures  giving  shocks  were  noted  for  each 
distance  of  the  nozzle  from  the  metal  plate.  In 
the  case  of  the  continuous  current,  in  order  to 
receive  a  shock  with  a  pressure  of  200  volts,  the 
nozzle  had  to  be  brought  up  to  within  12  mm 
in.)  of  the  metal  plate,  and  in  order  to  perceive 
the  current  at  all  the  stream  had  to  play  on  the 
metal  plate  uninterruptedly.  When  the  pressure 
was  increased  to  500  volts  the  nozzle  and  plate 
had  to  be  brought  within  6  to  7  cm  (24  to  28  ins.) 
of  each  other.  The  diameter  of  the  stream  of 
water  was  12  mm  (yi  in.).  When  the  diameter 
was  increased  the  distance  between  nozzle  and 
plate  was  also  increased.  For  a  diameter  of  50 
mm  (2  ins.)  and  a  pressure  of  500  volts  shocks 
were  perceptible  at  a  distance  of  about  I  m  (39 
ins.) . 

Using  an  alternating  pressure  of  40  volts,  shocks 
could  be  perceived  when  the  distance  between  the 
nozzle  and  the  plate  was  about  25  mm  (i  in.),  the 
stream  being  12  mm  (Vz  in.)  in  diameter.  For 
a  pressure  of  500  volts,  the  distance  at  which  a 
sensation  could  be  perceived  was  19  cm  (75^  ins.), 
and  tor  3600  volts  about  3  m  (10  ft.).  Using  the 
latter  pressure,  persons  with  average  sensibility 
could  hardly  endure  the  pressure  at  a  distance  of  i  m  (39  ins.). 

Tests  were  then  made  with  a  stream  50  mm  (2  ins.)  in  diameter. 
With  this  stream  500  volts  alternating  could  be  felt  at  a  distance 
of  2>4  m  (8  ft.  2  ins.),  and  3600  volts  at  8  m  (26- ft.).  The  latter 
pressure  could  hardly  be  endured  at  a  distance  of  4  m  (13  ft.).  It 
was  also  found  that  for  the  same  distance  the  effect  was  more 
pronounced  the  less  the  velocity  of  the  water.  This  is  explained 
ity  the  fact  that  then  the  stream  is  more  solid.  These  experiments 
shf)w  that  tlie  danger  with  continuous  currents  is  almost  nil,  while 


BABBITTING  MACHINE,  OPEN 

alternating  currents  are  only  dangerous  at  high  pressures  and  for 
small  distances. 


♦♦♦ 


Tests  on  Conductivity  of  Streams  of  Water 


A  Novel  Babbitting  Device 


Some  very  interesting  experiments  have  been  made  recently  at 
Milan,  Italy,  by  Guido  Semenza,  in  company  with  the  Edison  Il- 
luminating Company  of  that  city,  to  determine  to  what  extent  the 
employees  of  the  fire  department  working  in  the  proximity  of  trol- 
ley wires  are  exposed  to  danger.  It  is  assumed  that  the  current 
from  a  live  wire  touched  by  a  stream  of  water  would  follow  the 
water  down  to  the  nozzle  held  by  the  firemen.  The  experiments 
were  conducted  in  {he  following  manner: 


One  of  the  new  articles  exhibited  at  the  recent  street  railway 
convention  was  a  device  for  babbitting  the  iron  boxes,  or  shells, 
used  for  motor  axle  bearings.  This  device  turns  out  the  bearings 
complete,  ready  to  be  used,  without  the  necessity  of  finishing  them 
with  machine  work,  and  should  be  particularly  useful  on  small 
roads  having  no  lathes  or  boring  mills,  while  on  the  large  roads  it 
should  be  as  valuable,  because  of  the  increased  output  that  may  be 
obtained.  It  has  been  customary  to  cast  bearings  on  arbors  and  in 
molds  so  as  to  fit  any  size  axle,  but  owing  to  variations  in  flange 
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sizes  this  part  has  never  before  been  successfully  cast  completely 
finished. 

The  illustration  shows  the  apparatus  ready  to  receive  the  iron 
shell,  which  is  set  in  and  squared  up  to  the  gage  on  the  right-hand 
side,  and  lifted  until  the  flange  touches  the  bottom  of  the  gage. 
The  handle  of  the  device  is  then  brought  around  and  latched. 
This  holds  the  shell  firmly  in  place,  while  the  flexible  band  at  the 
bottom  clasps  tightly  the  outer  edge  of  the  flange.  A  gate  is  then  . 
set  on  the  top  of  the  iron  shell,  and  all  is  ready  for  the  reception  of 
the  molten  metal.  As  soon  as  the  metal  sets  the  handle  is  unlacched 
and  pulled  toward  the  operator.  This  automatically  throws  the 
babbitted  shell  off  the  arbor,  and  the  operation  is  completed.  There 
is  a  tendency  sometimes  noticed  for  bearings  cast  on  arbors  to 
cling  to  the  arbors  in  cooling,  and  it  is  sometimes  necessary  to  use 
hammers  and  cold  chisels  to  free  them.  This  trouble  is  claimed  to 
be  entirely  overcome  in  this  machine. 

The  device  particularly  appealed  to  the  practical  men  on  account 
of  the  quickness  and  ease  with  which  it  could  be  operated,  and 
the  fact  that  there  is  no  waste  of  metal.  It  is  known  as  the  Weld 
babbitting  device,  is  manufactured  under  letters  patent,  and  was 
exhibited  by  the  Frank  Ridlon  Company,  of  Boston,  Mass. 


Metropolitan  Power  House  at  Kansas  City 


Some  months  ago  it  was  noted  in  these  columns  that  the  Metro- 
politan Street  Railway,  of  Kansas  City,  was  to  build  a  large  alter- 
nating-current power  house.  While  the  location  for  this  power 
house  has  not  as  yet  been  selected,  the  apparatus  has  been  con- 
tracted for  under  the  supervision  of  Pierce,  Richardson  &  Neiler, 
consulting  engineers,  and  Charles  Grover,  electrician.  The  engines 
to  be  used  in  this  plant  are  the  largest  single  engines  yet  contracted 
for.  The  units  in  the  Manhattan  elevated  power  house  at  New 
York  will  be  considerably  larger,  but  those  units  consist  of  double 
engines.  The  engines  for  the  Metropolitan  Street  Railway,  of 
Kansas  City,  will  be  vertical  cross-compound,  condensing,  made  by 


ins.  diameter.  It  is  believed  by  the  engineers  in  charge  of  this  in- 
stallation that  this  higher  piston  area  in  the  low-presstn-e  cylinder 
in  proportion  to  that  in  the  high-pressure  cylinder  is  desirable.  1  lity 
point  to  the  fact  that  since  the  load  on  such  large  units  is  nearly 
constant  there  is  not  the  necessity  for  allowing  for  fluctuation  of 
loads  that  there  would  be  on  smaller  units,  and  that  the  use  of  a 
small  low-pressure  cylinder  for  such  large  railway  units  is  a  relic 
of  conservatism  borrowed  from  the  days  of  small  units  and  vio- 
lent fluctuation  of  loads.  Three  engines  of  the  previously  given 
dimensions  have  been  contracted  for,  and  the  power  house  will  be 
laid  out  to  contain  three  more.  The  generators  will  be  3500-kw, 
2S-cycle,  three-phase,  6600-volt,  furnished  by  the  General  Electric 
Company. 

It  is  expected  that  the  Metropolitan  Street  Railway  Company 
will  exchange  current  with  the  Kansas  City  Electric  Light  Com- 
pany, which  is  controlled  by  the  same  stockholders  and  is  now 
building  a  station  on  the  Kaw  River,  almost  opposite  the  Metro- 
politan Riverside  plant.  The  Metropolitan  Street  Railway  has 
also  contracted  for  eighteen  Babcock  &  Wilcox  water-tube  boilers 
of  500  hp  each  and  Green  Engineering  Company's  traveling  link 
grates  to  go  under  them. 

The  capacity  of  the  Metropolitan  Street  Railway  Company's 
present  direct-current  Riverside  plant,  about  which  mention  has 
frequently  been  made  in  these  columns,  is  being  taxed  to  handle 
the  present  load,  and  two  rotary  converters  will  be  put  iri  one  of 
the  company's  old  cable  plants  and  run  as  generators  the  coming 
winter  from  the  cable  engines.  When  the  new  alternating-current 
power  house  is  built  these  rotaries  will,  of  course,  be  put  in  service 
in  one  of  the  sub-stations. 




Some  Improvements  in  the  Newell  Magnetic  Brake 


The  Standard  Traction  Company,  of  New  York,  has  recently 
announced  that  a  few  slight  improvements  have  been  made  in  the 
Newell  magnetic  track  and  wheel  brake,  which  was  described  in 


MAGNETIC  BRAKE.    TRANSPARENT  VIEW,  SHOWING  METHOD  OF  ATTACHING  BRAKE  TO  CAR  FRAME  AND  TRUCKS 


the  AUis-Chalmers  Company,  and  similar  to  those  in  the  Metro- 
politan Street  Railway  Ninety-Sixth  Street  power  house  at  New 
York.  The  cylinder  dimensions  for  the  new  engines,  however,  will 
be  larger.  The  high-pressure  cylinders  are  to  be  46  ins.,  the  low- 
pressure  96  ins.,  and  the  stroke  60  ins.  At  75  r.  p.  m.  and  175  lbs. 
steam  pressure  these  engines  are  rated  at  5200  hp.  They  differ 
mainly  from  the  Metropolitan  power  house  in  New  York  by  the 
use  of  low-pressure  cylinder  94  ins.  in  diameter  instead  of  one  86 


these  pages  a  few  months  ago.  The  accompanying  illustrations 
show  on  a  large  scale  the  details  of  the  device  as  applied  to  single 
trucks  and  maximum  traction  trucks.  The  latest  forni  of  brake 
differs  but  slightly  from  that  pre\'iousIy  described,  the  making  of 
several  minor  changes  having  been  thought  advisable.  One  of  these 
is  the  introduction  of  a  ball  and  socket  joint  at  the  end  of  the  link- 
connecting  the  track-shoe  with  the  wheel-shoe  lever  giving  :i  de- 
sirable addition  to  the  flexibility  of  this  connection.    The  supiiort 
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for  the  springs  from  which  tiie  track-shoes  arc  suspended  has  hecn 
lowered  so  that  the  bolts  at  the  top  of  these  springs  are  entirely 
independent  and  slightly  remoxed  from  the  side  sill  of  the  car. 
The  track-shoe  has  been  improved  somewhat  in  design  and  greatly 
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are  placed  the  small  circuit  closers,  of  which  a  cross  section  is 
shown.  These  circuit  closers  consist  of  a  deep  cup  made  of  copper 
or  aluminum  containing  mercury,  in  which  rests  an  aluminum  or 
copper  pin  ha\  ing  an  iron  head.    When  the  magnet  is  above  one  of 


MAGNETIC  BRAKE  APPLIED  TO  MAXIMUM  TRACTION  TRUCK 


strengthened  thereby,  the  yoke  bemg  so  made  at  present  as  to  more 
evenly  distribute  the  strains  coming  upon  it.  In  the  brake,  as  ap- 
plied to  maximum  traction  trucks,  the  compactness  of  the  ap- 
paratus is  shown  in  the  engraving.  The  circuits  have  been 
left  as  formerly,  the  electrical  part  of  the  apparatus  being 
unchanged  by  the  slight  mechanical  improvements  men- 
tioned above.  The  exhibit  of  the  brake  in  operation,  with 
the  accompanying  heaters  in  the  car,  which  are  a  feature 
of  the  system,  in  conjunction  with  the  Westinghouse  Elec- 
tric &  Manufacturing  Company's  exhibit  at  the  recent 
convention  of  the  American  Street  Railway  Association, 
attracted  more  attention  from  the  delegates  than  has  been 
given  to  any  individual  exhibit  for  some  years.  The  nov- 
elty of  the  device  itself  and  the  combination  of  a  magnetic 
brake  and  heater  which  use  only  the  energy  of  momentum 
contained  in  the  car  for  operation  appealed  as  strongly  to 
the  engineers  of  power  stations  as  to  the  superintendents 
of  rolling  stock  and  eciuipment.  In  the  improvements 
described  and  illustrated  above  some  few  mechanical  ob- 
jections have  been  overcome,  and  the  Standard  Traction 
Brake  Company  feels  confident  tli.-it  in  its  system  as  it 
manufactured  both  mechanical  and  elcctrica 
closely  approached. 




now 

perfection  have  been 


the  sections  of  the  third  rail,  which  is  of  iron,  it  magnetizes  this 
rail  and  causes  it  to  attract  the  iron  heads  of  the  pins  in  the  circuit 
closers,  raising  them  up  and  connecting  the  bottom  of  the  rail  to  the 


! 
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CROSS  SECTION,  SHOWING  CIRCUIT  CLOSING  DEVICE 

mercury  in  the  cup.  The  cup  is  placed  in  a  porcelain  receptacle,  but 
is  directly  connected  to  the  feeder  system,  represented  in  the  en- 
gravings as  a  rectangular  bar  running  along  below  the  series  of 


A  New  Type  of  Surface  Contact  System 


The  accompanying  engravings  show  the  details  of  an  ingenious 
system  of  electric  traction,  which  is  the  invention  of  L.  M.  Max- 
ham.  The  inventor  has  endeavored  to  improve  on  the  numerous 
plans  of  the  many  engineers  who  have  attacked  this  problem,  and 
has  incorporated  in  this  system  several  interesting  features.  The 
main  principle  is  to  have  a  centrally,  or  otherwise,  located  third 
rail,  midway  between  the  traction  rails,  sectionalized  in  lengths  of 
about  ID  ft.  This  rail  is  normally  disconnected  from  the  feeder 
circuits,  but  whenever  a  car  is  over  it  the  section  immediately  below 
is  electrically  connected  with  the  feeder  system.  The  means  by 
which  this  is  accomplished  is  shown  in  the  cross  section  of  the  de- 
\  ice.  Attached  to  the  bottom  of  the  car  by  a  spring  suspension  are 
a  pair  of  strong  electromagnets,  which  are  energized  by  a  small 
amount  of  current.   Under  the  rail,  about  every  three  or  four  feet, 


LONGITUDINAL  SECTION  OF  THIRD  RAIL 

cups,  and  the  third  rail  is  therefore  made  alive.  In  order  that  no 
sticking  of  the  plunger  may  occur  either  from  residual  magnetism 
or  from  the  fusing  of  the  iron  head  to  the  bottom  of  the  rail,  a  piece 
of  carbon  is  introduced,  against  which  the  plunger  impinges,  and  in 
this  way,  although  good  electrical  contact  can  be  made,  there  is  no 
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danger  of  the  rail  remaining  alive  after  passing  over  it.  Tlie 
stringer  which  supports  the  rail,  and  which  forms  the  insulation  for 
the  feeder  running  under  the  cups,  is  made  of  some  insulating  ma- 
terial, such  as  reconstructed  granite,  which  not  only  forms  a  firm 
support,  but  thoroughly  isolates  the  electrical  system.  A  form  of 
shoe  which  can  be  used  for  collecting  the  current  is  shown  in  the 
illustrations,  but,  of  course,  this  may  be  modified  to  suit  the  re- 
quirements of  local  engineers. 

The  height  of  the  top  of  the  third  rail  above  the  bottom  of  the 
stringer  is  less  than  that  of  a  g-in.  girder-rail,  so  that  the  system 
can  be  installed  on  a  road  without  cutting  or  interfering  with  the 
roadbed.  As  only  the  section  under  the  car  is  alive,  there  is  no  ap- 
preciable loss  from  leakage,  no  matter  what  the  conditions  of  the 
pavement  may  be.  In  order  that  all  danger  from  leaving  a  section 
alive  may  be  obviated,  a  brush  is  provided  at  the  end  of  the  car, 
which  is  grounded  to  the  axle,  so  that  should  a  section  be  alive 
when  it  is  reached  by  this  brush,  a  short-circuit  is  produced  between 
the  third  rail  and  the  traction  rails,  and  the  circuit  breaker  on  that 
division  is  opened  immediately,  cutting  out  the  dangerous  portion. 
This,  of  course,  is  very  unlikely  to  occur,  however,  for  as  soon  as 
the  magnetic  influence  on  the  third  rail  has  ceased  the  plungers 
immediately  return  to  their  lower  position.  A  single  cell  of  storage 
battery  is  placed  on  the  car  in  order  to  energize  the  first  section 
of  rail,  but  after  the  car  is  once  started  a  small  amount  of  current 
is  taken  from  the  working  current  to  operate  the  plungers. 

One  of  the  engravings  shows  the  device  on  a  car  traveling  from 
one  section  to  another,  the  section  about  to  be  left  having  all  of  its 
plungers  in  contact  with  the  third  rail,  while  that  about  to  be  en- 
tered is  shown  with  the  plungers  in  their  normal  condition.  The 
new  system  is  being  put  upon  the  market  by  the  Bay  State  Trac- 
tion Company,  of  New  York,  of  which  L.  M.  Maxham  is  the  presi- 
dent and  F.  W.  Toppan  the  secretary  and  treasurer. 

The  Bay  State  Traction  Company,  besides  promoting  the  above- 
described  ingenious  device,  is  also  entering  the  electric  railway  con- 
struction field  in  all  its  branches.  In  the  personnel  of  the  firm 
there  are  found  both  engineering  and  commercial  ability,  so  that 
contracts  of  any  magnitude  can  be  accepted. 



New  Publications 


The  High-Speed  Car  of  the  Allgemeine  Elektricitats  Gesellschaft. 
40  pages.    Illustrated.    Published  by  the  Allgemeine  Elektrici- 
tats Gesellschaft. 
This  is  a  full  description  of  the  three-phase  car  built  for  the 
experimental  Berlin-Zossen  line,  and  is  the  paper  presented  by  O. 
Lasche,  of  the  Allgemeine  Company,  before  the  International  En- 
gineering Congress,  of  Glasgow.   Some  particulars  of  this  car  were 
published  in  our  issue  of  September. 

Electrical  Engineering  Formulae.    By  W.  Geipel,  M.  I.  E.  E.,  and 
M.  Hamilton  Kilgour,  A.  M.  I.  C.  E.,  M.  I.  E,  E.,  M,  I.  M.  E., 
etc.    844  pages.    Price,  $3.    Published  by  "The  Electrician" 
Printing  &  Publishing  Company,  Limited,  London.    (D.  Van 
Nostrand  Company,  New  York.) 
This  is  a  new  and  enlarged  edition  of  Geipel  and  Kilgour's  pocket 
book.    The  authors  have  been  highly  gratified  by  the  demand  for 
this  book,  but  their  successful  compilation  of  the  most  important 
facts  and  figures  relating  to  heavy  electrical  engineering  has  re- 
ceived no  more  success  than  it  deserved.    The  section  devoted  to 
electric  traction  has  been  considerably  increased  in  size  and  brought 
up  to  date,  giving  as  large  an  amount  of  valuable  information  as  a 
book  of  this  character  can  be  expected  to  contain.    Many  of  the 
numerous  tables  have  been  recalculated,  and  such  corrections  as 
have  been  suggested  by  users  of  the  first  edition  have  been  made, 
so  that  the  book  is  increased  both  in  reliability  and  usefulness. 
Report  of  an  Investigation  on  the  Electrolysis  of  Water-Pipe  Sys- 
tems.   By  Edwin  A.  Fisher,  City  Engineer  of  Rochester.  88 
pages,  with  numerous  diagrams. 
In  this  report,  which  has  recently  been  rendered  to  the  Commis- 
sioner of  Public  Works  of  Rochester,  Mr.  Fisher  includes  not  only 
the  results  of  his  own  investigation  of  the  subject,  but  two  reports 
by  Stone  &  Webster  on  the  conditions  as  they  exist  in  that  city,  as 
well  as  a  brief  compendium  of  the  experience  in  other  cities  on 
this  subject.    This  latter  is  made  up  of  reports  made  directly  to 
the  author,  as  well  as  extracts  from  and  abstracts  of  articles  which 
have  been  published  on  the  subject  in  various  technical  papers. 
Mr.  Fisher  believes  that  tlie  steps  now  being  taken  by  the  company 
in  his  city,  particularly  that  of  electrically  welding  its  rails,  will 
ameliorate  the  situation.    He  states  that  while  the  quantity  of  cur- 
rent discovered  in  the  mains  of  Rochester  is  not  of  such  magnitude 
as  has  been  found  in  some  other  cities,  it  is  large  enough  to  de- 
mand a  better  condition  of  the  railway  returns  than  existed  at  the 
time  the  measurements  were  made.    He  advocates  track  cnnstruc- 


liun,  where  possible,  on  concrete  foundations,  for  the  purpose  of 
securing  insulation  between  the  rail  and  the  subsurface  pipes,  and 
the  draining  of  the  subgrade  by  the  use  of  clean  gravel  or  broken- 
stone  ballast.  He  also  suggests  the  removal,  as  far  as  possible,  of 
all  hydrants,  stop  gates  and  other  fixtures  connected  with  the  water- 
pipe  system,  as  far  as  possible  from  the  rail,  and  where  it  is  im- 
possible to  remove  them  to  a  proper  distance,  to  encase  them  in 
vitrified  tile  or  other  conducting  material.  He  also  believes  it 
desiral)le  wherever  practicable,  especially  in  wirie  streets,  to  have 
a  separate  water  pipe  laid  on  each  side  of  the  street,  and  thus  avoid 
the  crossing  under  the  tracks  of  service  pipes. 



J.  L.  Greatstnger 

One  of  the  new  faces  at  the  convention  of  the  American  Street 
Railway  Association  this  year  was  that  of  President  J.  L.  Great- 
singer,  of  the  Brooklyn  Heights  Railroad  Company.  Although  a 
street  railway  man  for  scarcely  six  months,  Mr.  Greatsinger  has 
become  well  known  in  the  field  on  account  of  being  the  executive 
head  of  one  of  the  most  important  traction  organizations  in  the 
country,  and  it  was  with  a  great  amount  of  pleasure  that  the  dele- 
gates greeted  this  recent  addition  to  the  street  railway  forces. 
During  his  half-year  ot  presidency  Mr.  Greatsinger  has  ably  car- 
ried out  the  plans  of  reorganization  which  had  been  formulated 
for  the  development  of  the  mechanical  side  of  his  road,  and  has 


J.  L.  GREATSINGER 

so  familiarized  himself  with  the  various  conditions,  obstacles  and 
limitations  which  are  inherent  to  the  operation  of  his  system  that  he 
now  stands  among  the  prominent  railway  presidents  of  the  coun- 
try upon  an  equal  footing.  Having  for  many  years  been  noted 
for  his  ability  to  handle  men,  gaining  their  confidence  and  esteem, 
his  influence  has  already  become  felt  throughout  the  entire  system, 
and  both  rank  and  file  of  the  Brooklyn  Lleights  Railroad  Com- 
pany are  placing  that  confidence  in  their  president  which  is  so  im- 
portant in  the  elimination  of  factional  and  other  disagreements 
and  disturbances.  In  commenting  on  the  article  by  President 
Greatsinger  in  the  Street  R.-mlw.w  Journal  for  Oct.  5,  in  which 
he  brought  out  some  of  the  problems  that  he  is  solving,  the  Brook- 
lyn Eagle  speaks  editorially  as  follows :  "The  whole  paper  shows 
that  the  situation  is  in  the  grip  of  a  railroad  man  who  appreciates 
the  size  of  the  problem.  It  shows  that  long  foresight  has  been 
used  to  meet  conditions  before  they  arise,  so  that  when  the  demand 
comes  upon  a  particular  line  from  the  opening  of  a  new  bridge  or 
a  change  of  connections,  the  preparation  shall  have  been  made  to 
meet  it  so  far  as  possible.  *  *  *  Railroading  for  a  town  placed 
as  Brooklyn  is,  is  a  tremendous  job,  but  Mr.  Greatsinger's  article 
shows  that  he  appreciates  the  difficulties  long  before  the  public 
who  grumble  about  the  service  dream  of  their  existence."  The  cor- 
dial geniality  with  which  he  made  the  acquaintance  and  obtained 
the  friendship  of  a  large  number  of  the  recent  visitors  to  New 
York  will  be  remembered  by  them  all,  and  they  will  be  pleased  to 
learn,  therefore,  that  in  the  city  whicli  he  has  recently  adopted  as 
his  liome  his  efforts  in  perfecting"  a  r;iiUvay  system  which  presents 
almost  inniunerable  obstacles  are  being  appreciated. 
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The  Scranton  Strike 

The  employees  of  the  Scranton  Railwaj'  Company,  of  Scranton, 
Pa.,  went  on  strike  Oct.  i,  and  up  to  Oct.  27  no  settlement  had  been 
reached  and  much  damage  had  been  done.  The  difficulty  between 
the  company  and  its  employees  is  said  to  have  resulted  irom  the 
discharge  of  two  dishonest  conductors,  and  when  demands  for  the 
reinstatement  of  the  discharged  men  were  made  the  company 
agreed  to  arbitrate  the  matter,  in  the  hope  of  avoiding  a  strike. 
Reinstatement  was  the  demand  of  the  employees,  not  arbitration, 
however,  and  as  a  result  the  men  went  on  strike. 

First  Meeting  of  the  Ev(;rett=Moore  Managera'  Ass^iation 

The  recently  organized  Everett-Moore  Managers'  Association 
met  in  Toledo  a  few  days  ago  as  the  guests  of  General  Manager 
L.  E.  Beilstein,  of  the  Toledo  Railways  &  Light  Company.  Among 
those  present  were;  Charles  Wason,  president  of  the  Cleveland, 
Painesville  &  Eastern  Railway,  and  purchasing  agent  for  the  syn- 
dicate properties ;  A.  E.  Lang,  president  of  Toledo  Railways  & 
Light  Company ;  Charles  Currie,  general  manager  Northern  Ohio 
Traction  Company;  C.  A.  Carr,  general  manager  London  (On- 
tario) Street  Railway;  L  A.  McCormack,  general  manager  Cleve- 
land Electric  Railway;  E.  J.  Bechtel,  superintendent  'ioledo  Kail- 
ways  &  Light  Company ;  Joseph  Jorden,  general  sperintendent 
Cleveland,  Painesville  &  Eastern  Railway;  A.  H.  Stanley,  superin- 
tendent Detroit  Citizens'  Railway ;  F.  W.  Brooks,  manager  Rapid 
Railway  System.  Plans  for  the  adoption  of  certain  types  of  inter- 
urban  and  city  cars  as  standard  were  discussed,  and  such  cars  will 
be  designed  to  be  used  on  all  the  various  city  and  interurban  roads 
owned  by  the  syndicate,  thereby  making  it  possible  to  buy  in  quan- 
tities and  reducing  the  cost  of  maintenance.  It  is  probable  that 
yellow,  as  used  on  the  Cleveland  cars,  will  be  adopted  as  a  standard 
for  all  city  cars  owned  by  the  syndicate. 

The  New  York  &  Port  Chester  Railroad 

The  hearing  on  the  application  of  the  New  York  &  Port  Chester 
Railroad  Company  for  permission  to  construct  an  electric  railway 
through  the  upper  Bronx  and  Westchester  County,  connecting 
Port  Chester,  which  is  on  the  Connecticut  State  line  and  about  25 
miles  from  the  City  Hall,  New  York,  with  intermediate  points, 
and  joining  the  Rapid  Transit  Tunnel  at  177th  Street,  in  the 
Bronx,  will  be  resumed  by  the  Railroad  Commissioners  Nov.  11. 
The  plan  of  the  company  is  to  build  a  four-track  third-rail  system, 
and  as  the  territory  to  be  served  by  the  new  route  is  now  reached 
by  existing  steam  lines,  the  application  of  the  company  is  being  bit- 
terly opposed  by  these  interests.  The  New  York,  New  Haven  & 
Hartford  Railroad  Company  has  been  foremost  in  opposing  the 
application  of  the  company,  and  has  displayed  the  usual  alacrity  in 
its  efforts  to  choke  at  the  outset  a  proposition  that  gives  every  indi- 
cation of  successfully  competing  with  it.  The  original  application 
of  the  company  for  permission  to  construct  the  road  was  made  in 
July  last,  but  for  technical  reasons  the  hearing  by  the  Railroad 
Commissioners  was  delayed  until  Sept.  30.  The  hearing  continued 
for  one  week,  and  during  that  time  the  officers  of  the  company  were 
continuously  plied  with  questions  regarding  the  company's  plans. 
Among  those  who  testified  before  the  Railroad  Commissioners  were 
Chief  Engineer  William  Barclay  Parsons,  of  the  Rapid  Transit 
Commission,  and  John  B.  McDonald,  the  contractor  for  the  Rapid 
Transit  Tunnel.  The  identity  of  the  interests  behind  the  company 
is  what  the  opposition  is  desirous  of  having  disclosed,  but  its 
efforts  were  frustrated  at  the  meeting.  That  the  company  has  not 
the  requisite  financial  backing  is  questioned  only  by  the  opposition. 
The  plan  for  the  construction  of  this  new  line  is  certainly  a  gigantic 
one,  and  it  is  not  difficult  to  see  why  the  New  York,  New  Haven  & 
Hartford  is  particularly  solicitous  regarding  the  new  road.  Con- 
necting, as  it  will,  with  the  New  York  Rapid  Transit  Tunnel,  and 
extending  through  Mount  Vernon,  Pelham,  New  Rochelle,  L.irch- 
mont,  Mamaroneck,  Rye  Neck,  Rye  and  Port  Chester,  the  new  line 
will  enter  a  territory  heretofore  served  almost  exclusively  by  the 
New  York,  New  Haven  &  Hartford  Railroad. 


Illinois  Tax  Decision 

One  of  the  most  important  decisions  handed  down  for  some  time 
by  the  Supreme  Court  of  Illinois  was  that  filed  Oct.  24  at  Spring- 
field. The  decision  is,  in  brief,  that  the  capital  stock  and  bonds  of 
corporations  in  Illinois  must  be  assessed  at  their  market  value. 
Heretofore  it  has  been  customary  in  that  State  to  assess  corpora- 
tions on  the  value  of  the  real  tangible  property  owned  by  them. 
This,  of  course,  left  out  of  account  the-value  of  the  franchises  under 
which  public  corporations  operate.  The  recent  decision  makes  it 
necessary  to  assess  companies  on  the  basis  of  the  market  value  of 
their  stocks  and  bonds.  The  decision  is  one,  of  course,  which  will 
make  a  great  difference  in  the  assessment  of  most  of  the  larger 
public  service  companies  operating  under  franchises  in  the  city  of 
Chicago,  and  will  add  much  to  the  revenue  of  the  city  of  Chicago. 
The  decision  had  a  depressing  influence  on  the  stock  of  some  of 
the  large  Chicago  companies,  including  Chicago  Union  Traction. 
While  the  inherent  justice  of  such  a  decision  can  hardly  be  ques- 
tioned, it  is  to  be  regretted  that  matters  should  have  taken  such  a 
course.  It  would  have  been  better  had  assessments  been  made  on 
this  basis  always,  rather  than  to  have  the  assessments  suddenly 
raised  after  years  of  assessment  on  a  lower  basis.  The  disturbing 
effect  that  such  an  increase  in  taxation  has  on  the. earning  power 
and  consequent  stock  values  of  many  corporations  cannot  be  other- 
wise than  bad,  and  is  in  the  nature  of  a  hardship  to  many  investors 
whr)  purchased  the  securities  in  good  faith. 

Mayor  tlarrii^on  and  the  Chicago  Street  Railway 

Mayor  Harrison,  of  Chicago,  is  said  to  have  flatly  declared  that 
the  city  of  Chicago  must  have  the  right  of  assuming  ownership 
and  control  of  its  street  railway  before  the  franchise  question  will 
be  settled,  and  the  following  statement  of  the  Mayor,  if  he  has 
been  quoted  correctly,  is  typical  of  the  officeholder  or  officeseeker 
who  feels  that  his  strength  lies  in  severely  arraigning  all  corpora- 
tions, especially  the  street  railways :  "I  will  not  even  consider  the 
settlement  of  the  extension  question  until  the  traction  corpora- 
tions waive  all  claims  to  rights  under  the  ninety-nine-year  act. 
The  traction  question  will  not  be  settled  until  the  Legislature  gives 
the  city  the  right  to  own  the  street  railway  systems.  If  undue  in- 
fluence were  not  used  with  members  of  the  Legislature,  the  munici- 
pal ownership  bill  would  find  an  easy  passage  in  the  General  As- 
sembly. It  is  this  so-called  undue  influence  which  prevents  not 
only  legislators,  but  aldermen,  from  being  on  the  side  of  the  peo- 
ple. This  same  undue  influence  is  responsible  for  our  legislators 
not  voting  right.  The  people  want  municipal  ownership,  and  they 
have  a  right  to  secure  it.  It  is  impossible  to  settle  the  franchise 
question  until  the  powers  of  the  city  have  been  enlarged.  We 
would  get  the  authority  to  control  and  own  our  car  lines  if  the 
street  railway  companies  were  not  fighting  the  proposition.  Mu- 
nicipal ownership  is  the  ultimate  settlement  of  all  questions  of  pub- 
lic utilities.  It  is  the  greatest  step  toward  pure  city  government. 
It  removes  the  power  of  so-called  'graft.'  It  means  an  honest 
government." 



The  Reading  Sunday  Persecution 


Reference  has  already  been  made  in  these  columns  to  the  de- 
cision given  Oct.  19  by  Judge  Endlicli  in  what  has  popularly  been 
known  as  the  Reading  Sunday  case.  So  much  interest  has  been 
felt  in  this  decision  that  it  is  published  in  full  below.  It  will  be 
remembered  that  the  attempt  was  made  to  enforce  against  the 
United  Traction  Company,  of  Reading,  an  old  blue  law  against 
work  on  Sunday,  the  prosecution  being  instigated  not  primarily 
to  stop  the  operation  of  the  cars  on  Sunday,  but  avowedly  as  an 
attack  for  ulterior  reasons  against  the  railway  company. 

OPINION 

On  Oct.  14,  igoi,  informations  were  laid  before  a  magistrate  of 
the  city  of  Reading  against  seventy  motormen  and  conductors  of 
the  United  Traction  Company,  a  corporation  of  this  State  con- 
ducting the  business  of  operating  street  cars  in  the  city  of  Reading. 
In  these  informations  the  defendants  were  charged  with  violation 
of  section  i  of  the  Act  of  1794,  3  Smith  Laws,  177,  in  working  the 
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company's  cars  on  Sunday,  Oct.  13,  igoi,  between  the  hours  of  5 
a.  m.  and  12  p.  m.  in  the  city  of  Reading.  The  object  of  these  prose- 
cutions, as  frankly  stated  by  counsel  for  the  prosecutors,  was  not 
to  stop  the  running  of  cars  on  Sunday,  but  to  punish  the  defendants 
for  their  participation  in  the  operation  of  the  street  car  line.  The 
defendants  were  admitted  to  bail,  but  on  Oct.  18,  1901,  the  sureties 
for  four  of  them — William  H.  Baum,  Clarence  Brown,  Hiester 
Obold  and  William  Gottshall — without  the  knowledge  of  those 
parties,  threw  up  their  bail,  took  out  a  bail-piece,  and  these  de- 
fendants were  committed ;  thereupon  on  the  same  day  they  applied 
for  writs  of  habeas  corpus,  which  were  issued,  the  hearing  being 
fixed  for  Oct.  19,  1901,  at  10  o'clock  a.  m.  In  the  meanwhile  the 
hearing  before  the  magistrate  had  been  appointed  for  2  o'clock  in 
the  afternoon  of  Oct.  18,  1901.  At  the  time  appointed  the  relators 
did  not  personally  appear  before  the  magistrate,  neither  did  any 
of  the  other  defendants,  but  there  was  an  appearance  by  counsel, 
which  was  misunderstood  by  the  magistrate  as  being  an  appear- 
ance for  the  relators  as  well  as  for  the  remaining  sixty-six  de- 
fendants. The  magistrate,  who  had  notice  of  the  pendency  of  the 
four  writs  of  habeas  corpus  and  of  the  time  fi.xed  for  the  hearing 
of  them,  under  this  misapprehension  proceeded  to  hear  testimony 
as  to  all  of  the  defendants,  the  inclusion  in  their  number  of  the 
relators  having  apparently  passed  unnoticed  by  their  counsel,  who 
also  represented  the  remaining  sixty-six,  and  on  the  evening  of 
Oct.  18  the  magistrate  rendered  judgment  against  the  entire  num- 
ber of  defendants.  In  the  absence  of  any  distinct,  actual  and  volun- 
tary submission  by  the  relators  to  the  jurisdiction  of  the  magistrate, 
the  proceedings,  so  far  as  they  are  concerned,  were  clearly  irregular, 
and  do  not  stand  in  the  way  of  a  disposition  of  these  writs  now. 
In  that  disposition  the  controlling  question  is  whether  the  act 
charged  against  the  relators  is  a  violation  of  section  i  of  the  Act 
of  1794,  or  whether  it  comes  within  the  exception  made  by  that 
act  as  to  works  of  necessity. 

On  that  question  there  is  no  decision  pointed  out  conclusivel  /  de- 
termining it  one  way  or  the  other.  The  case  most  closely  touching 
it  is  that  of  Sparhawk  v.  Pass.  Ry.  Co.,  54  Pa.  401.  In  that  case, 
however,  the  court  was  passing  upon  the  question  whether  private 
property  owners  alleging  that  the  operation  on  Sunday  of  street 
cars  in  the  streets  upon  which  their  properties  fronted  had  a  stand- 
ing to  complain  of  it  as  constituting  such  a  nuisance  as  entitled 
them  to  ask  for  an  injunction  restraining  their  operation,  and  the 
Act  of  1794  was  brought  into  the  case  only  incidentally  as  bearing 
upon  that  question,  because  of  its  supposed  effect  in  rendering  the 
operation  of  the  cars  on  Sunday  unlawful.  The  decision  of  the 
Supreme  Court  was  that  the  running  of  cars  as  complained  of  did 
not  constitute  such  a  nuisance  as  gave  the  plaintiffs  a  standing  to 
ask  for  the  injunction  prayed  for,  and  that,  granting  the  unlaw- 
fulness of  the  business  under  the  -Act  of  1794,  that  circumstance 
did  not  aid  their  complaint.  The  decision,  therefore,  cannot  be 
understood  as  involving  an  adjudication  of  the  question  whether 
the  operation  of  street  cars  upon  Sunday  is  a  violation  of  the  Act 
of  1794  or  not ;  and  the  expressions  of  opinion  on  that  question  by 
the  various  justices  who  delivered  opinions  in  that  case  do  not 
appear  to  be  controlling.  In  the  case  of  Com.  v.  Matthews,  152  Pa. 
166,  it  is  said  by  the  Supreme  Court,  at  page  169: 

"The  Act  of  1794  is  a  wise  and  beneficial  statute,  and  we  would 
regret  to  sec  it  interfered  with.  We  must,  however,  be  allowed  to 
express  the  fear  that  too  literal  an  interpretation  and  enforcement 
of  it  may  create  an  antagonism  that  may  lead  to  its  repeal,  or  at 
least,  serious  modification.  There  may  be  such  a  thing  as  excessive 
zeal  in  invoking  its  penalties  in  extreme  cases.  The  act  is  in  more 
danger  from  its  friends  than  from  its  enemies." 

Looking  at  the  statute  in  the  light  of  this  authoritative  declara 
tion,  it  is  evident  that  the  question  whether  a  given  act  is  a  work  of 
necessity  or  not  depends  not  upon  conditions  and  situations  as  they 
existed  in  1794  or  fifty  or  thirty-five  years  ago,  but  upon  conditions 
as  they  presently  exist.  What  was  deemed  a  necessity  generations 
ago  may  not  be  looked  upon  as  a  necessity  to-day ;  and  what  was 
not  thought  of  even  as  a  convenience  no  more  than  a  generation 
ago  may  very  well  be,  and  is  in  some  instances,  a  necessity  to-day. 
The  universal  usage  of  the  present  time  is  valuable  testimony  upon 
the  question  whether  a  thing  is  presently  a  necessity  or  not ;  and 
the  most  enlightened  opinion,  based  upon  conditions  as  they  existed 
thirty-five  or  fifty  years  ago,  is  not  at  all  conclusive  of  that  ques- 
tion to-day.  Having  regard  to  conditions  as  we  know  them  to  be 
at  the  present  time,  the  necessities  of  the  people  of  a  large  city, 
the  necessities  of  persons  residing  in  the  suburbs,  and  so  many 
other  obvious  considerations  that  it  would  be  a  waste  of  time  to 
enumerate  them,  I  am  of  the  opinion,  and  so  decide,  that  the  run- 
ning of  street  cars  on  Sunday  is  not  a  violation  of  the  Act  of  1794: 
and  for  that  reason,  it  being  apparent  from  the  information  and 
commitment  that  these  relators  were  arrested  and  committed  for 
no  offense,  they  will  now  be  discharged,  and  the  costs  of  these 
writs  of  habeas  corpus  will  be  imposed  upon  the  prosecutors. 


Injunction  Ag^ainst  Pickets 

Judge  C.  C.  Kohlsaat,  of  the  United  States  Circuit  Court  at  Chi- 
cago, last  week  issued  a  permanent  injunction  which  is  of  consider- 
able interest  to  all  who  may  be  so  unfortunate  as  to  be  connected 
with  a  strike.  The  injunction  was  issued  to  prevent  the  picketing 
or  patrolling  of  the  streets,  alleys  or  approaches  to  the  premises  of 
the  Allis-Chalmers  Company's  plants  by  the  striking  employees. 
This  injunction  was,  of  course,  served  against  each  striker  indi- 
vidually.   The  main  provisions  of  the  injunction  are  as  follows: 

That  the  defendants  and  each  of  them,  and  all  other  persons  as- 
sociated, combined  or  confederated  with  said  several  lodges  or 
unions,  or  with  said  individual  defendants  above  named,  or  cither 
of  them,  and  all  persons  heretofore,  now,  or  hereafter  aiding,  co- 
operating or  combining,  or  acting  in  concert  with  said  defendants, 
or  either  of  them,  in  committing  the  acts  and  grievances  complained 
of  in  said  bill  of  complaint,  be,  and  they  and  each  of  them  are 
hereby  ordered  and  commanded  to  desist  and  refrain,  and  are  here- 
by enjoined  from  in  any  manner  by  violence  or  threats  of  violence 
interfering  with,  hindering,  obstructing  or  stopping  any  of  the  busi- 
ness of  the  complainant,  the  Allis-Chalmers  Company,  or  its  agents, 
servants  or  employees,  in  the  operation  of  its  several  plants  or  fac- 
tories in  the  City  of  Chicago,  111.,  or  elsewhere,  to  wit :  The  Fraser 
&  Chalmers  and  Gates  Iron  Works  plants,  and  from  entering  upon 
the  grounds  or  premises  of  the  complainant  against  its  wish,  for  the 
unlawful  purpose  of  interfering  with,  hindering  or  obstructing  its 
business  in  any  form  or  manner,  and  from  compelling  or  inducing, 
or  attempting  to  compel  or  induce,  by  threats  or  intimidation  of 
any  sort,  or  by  force  or  violence,  any  persons  to  leave  the  employ- 
ment of  said  complainant,  or  not  to  enter  its  employ  if  desirous  of 
so  doing,  and  from  doing  any  unlawful  act  or  thing  whatsoever 
by  any  of  the  means  or  methods  aforesaid  in  the  furtherance  of 
any  combination  or  conspiracy  or  purpose  to  hinder,  interfere  with, 
or  prevent  the  complainant,  its  officers  and  employees,  in  the  free 
and  unhindered  conduct  and  control  of  said  company's  business, 
and  from  ordering,  directing,  aiding,  assisting  or  abetting,  in  any 
manner,  any  person  or  persons  to-  commit  any  or  either  of  the  acts 
aforesaid. 

And  the  said  defendants  and  each  and  all  of  them,  and  all  per- 
sons heretofore,  now  or  hereafter  associated,  combined  or  confed- 
erated with  them,  or  either  of  them,  now  or  hereafter,  are  ordered 
to  desist,  and  are  hereby  enjoined  from  congregating  at  or  near 
the  aforesaid  respective  plants  or  factories  of  the  complainant,  the 
Allis-Chalmers  Company,  to  wit :  The  Fraser  &  Chalmers  plant 
and  the  Gates  Iron  Works  plants,  with  the  purpose  or  in  such 
manner  as  to  intimidate,  or  obstruct,  surround  or  impede,  or  in 
any  manner  calculated  to  intimidate,  or  for  that  purpose,  any  of 
the  employees  of  the  complainant,  or  any  person  or  persons  seek- 
ing employment  from  it,  in  going  to,  remaining  at  or  coming  from 
the  aforesaid  respective  premises  of  the  complainant ;  and  each 
and  all  of  said  defendants,  and  all  persons  heretofore,  now  or  here- 
after associated,  are  enjoined  from  in  any  manner  interfering  with 
or  molesting  any  person  or  persons  who  may  be  employed  by  or 
who  may  seek  employment  from  said  complainant  in  the  operation 
of  its  said  business  by  an  act  of  violence  or  any  act  calculated  to 
intimidate  such  persons,  and  from  in  any  manner  interfering  with 
the  complainant  in  carrying  on  its  business  in  said  respective  plants 
or  factories  in  the  usual  and  ordinary  way  by  and  in  the  manner 
aforesaid. 

And  the  said  several  lodges  of  the  International  Association  of 
Machinists,  the  officers  and  members  thereof,  and  the  said  several 
local  unions  of  the  Iron  Molders'  Union  of  North  America,  the 
officers  and  members  thereof,  and  the  said  individual  defendants 
above  named,  and  all  persons  heretofore,  now  or  hereafter  asso- 
ciated, combined  or  confederated  with  them,  or  either  of  them,  are, 
and  each  of  them  is  hereby  restrained,  enjoined  and  forbidden, 
either  singly  or  in  combination  with  others,  from  picketing,  guard- 
ing, obstructing,  impeding,  besetting  or  patrolling  the  streets,  al- 
leys or  approaches  to  the  aforesaid  several  premises  of  said  com- 
plainant or  ordering  the  same  to  be  done,  for  the  purpose,  or  in 
such  manner  as  to  intimidate,  coerce,  or  by  any  act  or  language 
tending  to  intimidate,  or  induce  any  other  employee  of  the  com- 
plainant from  remaining  or  continuing  in  such  employment,  or  for 
the  purpose,  or  in  such  manner  as  to  intimidate,  coerce  or  induce 
any  person  seeking  employment  of  complainant  from  entering  such 
employment,  and  from  intimidating,  molesting  or  interfering  by 
either  of  the  means  aforesaid  with  the  employees  of  said  complain- 
ant in  going  to  and  from  their  daily  work  at  either  of  said  plants 
of  the  complainant,  and  from  interfering  by  either  of  the  means 
aforesaid  with  any  such  persons  anywhere  because  of  such  persons 
being  in  the  employ  of  the  complainant  or  because  of  their  seeking 
such  employment. 

And  said  several  lodges  of  the  International  Association  of  Ma- 
chinists, the  officers  and  members  thereof,  and  the  said  several 
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local  unions  of  the  Iron  Holders'  Union  of  North  America,  the 
ofificers  and  members  thereof,  and  the  said  individual  defendants 
above  named,  and  all  persons  heretofore,  now  or  hereafter  asso- 
ciated, combined  or  confederated  with  them,  or  either  of  them, 
are,  and  each  of  them  is,  enjoined  and  restrained  from  going  or 
directing  anyone  to  go,  either  singly  or  collectively,  to  the  homes, 
boarding-houses  or  places  of  habitation  of  employees  of  com- 
plainant, or  any  of  them,  or  of  persons  seeking  employment,  for  the 
purpose  of  intimidating  or  coercing  any  or  all  of  them  to  leave  the 
employment  of  complainant,  or  from  entering  complainant's  em- 
ployment, and  as  well  from  intimidating  or  threatening  in  any  man- 
ner the  relatives,  wives  and  families  of  said  employees,  at  their  said 
homes,  boarding-houses  or  elsewhere. 

The  attorney  for  the  strikers  has  asked  for  an  appeal.  While  it 
is  possible  that  the  strike  will  be  practically  at  an  end  before  the 
Court  of  Appeals  passes  on  the  points  in  dispute,  still  the  decision 
is  expected  to  be  of  value  as  a  precedent  in  similar  cases. 

 *^  

ENGINEERING  SOCIETIES 


THE  BROOKLYN  ENGINEERS'  CLUB.— An  informal  meet- 
ing of  the  club  was  held  on  the  evening  of  Oct.  24,  and  the  subject 
of  the  electrical  operation  of  the  Brooklyn  elevated  railroads  was 
discussed.  The  subject  was  introduced  by  C.  B.  Martin,  of  the 
Brooklyn  Heights  Railroad  Company,  who  described  the  various 
m.ultiple-unit  systems  of  control  now  used  by  his  company  in  the 
electrical  operation  of  elevated  trains,  including  the  Sprague,  Gen- 
eral Electric  and  Westinghouse  systems.  Mr.  Martin  illustrated 
his  remarks  by  the  aid  of  portions  of  the  apparatus,  which  \vere 
exhibited,  and  numerous  diagrams  and  curves. 



PERSONAL  MENTION 


MR.  H.  K.  SURBECK  has  been  appointed  passenger  agent  for 
the  Lake  Shore  Electric  Railway.  His  territory  will  extend  from 
Sandusky  to  Toledo. 

MR.  FRANK  DALLETT,  of  Pmladelphia,  was  in  New  York 
last  week,  and  completed  the  purchase  of  a  large  quantity  of  steel 
rails,  which  the  company  will  place  upon  the  market  at  once. 

PROFESSOR  GUSTAV  GILLON,  of  the  University  of  Lou- 
rain,  Belgium,  who  has  been  in  America  for  the  last  three  months 
on  behalf  of  the  Belgian  Government  for  the  purpose  of  inquiring 
into  our  latest  methods  of  electric  railway  construction,  has  sailed 
for  Europe. 

MR.  EDWARD  WHITAKER,  formerly  president  of  the  St. 
Louis  Transit  Company,  has  returned  from  Europe,  where  he  has 
been  for  some  time  on  a  pleasure  and  business  trip.  Mr.  Whitaker 
visited  St.  Petersburg  while  in  Europe,  and  it  is  said  that  he  is 
interested  in  the  plans  of  the  Pittsburgh  syndicate  that  proposes 
to  establish  electric  railway  lines  in  the  Russian  capital. 

 *^  

NEWS  NOTES 


SAN  FRANCISCO,  CAL.— An  ordinance  has  been  introduced  in  Council 
to  compel  the  companies  operating  street  cars  within  the  city  to  grant  a 
3-cent  fare. 

INDIANAPOLIS,  IND.— During  the  fall  carnival  held  in  this  city  last 
week  the  interurban  lines  demonstrated  their  ability  to  provide  transportation 
for  a  large  number  of  passengers,  thus  relieving  the  steam  roads  of  much 
traffic.    Special  schedules  were  maintained  on  all  lines. 

INDIANAPOLIS,  IND. — The  new  city  administration  is  taking  steps  to 
settle  the  status  of  the  interurban  lines  entering  the  city.  The  old  board  and 
the  companies  twice  agreed  on  franchises,  but  the  Council  rejected  their 
terms.  It  is  now  proposed  to  allow  the  interurban  cars  to  charge  a  5-cent 
fare  on  outgoing  cars  to  discourage  city  traffic,  which  crowds  these  cars  to 
the  discomfort  of  the  interurban  passengers. 

CHICAGO,  ILL. — George  F.  Harding,  Jr.,  who  came  prominently  before 
the  public  recently  with  a  proposition  to  buy  the  street  railways  when  their 
franchises  expire  in  1903,  has  taken  legal  steps  to  compel  the  city  to  sell  the 
railways  at  the  expiration  of  the  franchises  to  the  highest  bidder  for  cash. 
Mr.  Harding  has  filed  a  petition  for  an  injunction  in  the  Superior  Court  to 
restrain  thfe  city  from  adopting  ordinances  or  resolutions  extending  the 
franchises  of  the  street  railway  corporations  and  to  prevent  it  from  selling 
or  letting  the  franchises,  at  their  expiration,  to  anyone  except  the  highest 
cash  bidder. 

NEW  ORLEANS,  LA. — The  conductors,  motorraen  and  other  employees 
of  the  New  Orleans  &  CarroUton  Railroad  Company,  which  operates  about 
one-third  of  the  street  cars  in  New  Orleans,  went  on  strike  Oct.  27,  to  com- 
pel the  company  to  reinstate  a  motorman  who  had  been  discharged.  The 
entire  system  of  the  road  is  tied  up. 


GREENFIELD,  MASS.— The  annual  meeting  of  the  Greenfield  &  Turner's 
Falls  Street  Railway  Company  was  held  here  a  few  days  ago.  It  was  voted 
to  increase  the  number  of  directors  from  seven  to  nine,  and  the  following 
were  elected:  Major  Fred.  E.  Pierce,  Joseph  W.  Stevens,  N.  S.  Cutler, 
Albert  T.  Hall  and  C.  W.  Clapp,  of  Greenfield;  D.  P.  Abercrombie  and  D.  P. 
Abercrombie,  Jr.,  of  Turner's  Falls;  Isaac  Chenery,  of  Montague,  and  John 
A.  Taggert,  of  Miller's  Falls.  Two  semi-annual  dividends  of  2  per  cent  were 
paid. 

ST.  LOUIS,  MO.— The  City  Counselor  holds  that  the  St.  Louis 
Transit  Company  has  no  right  to  place  poles  and  string  wires  on  Pine  Street 
east  of  Twenty-Second  Street.  This  brings  before  the  court  for  settlement  a 
controversy  between  the  company,  owners  of  the  Central  Traction  franchise, 
and  the  Board  of  Public  Improvements.  The  company  claims  the  right  to 
construct  a  trolley  system  on  Pine  Street,  on  the  ground  that  such  a  right 
is  conferred  by  the  consolidation  law  giving  the  company  the  right  to  use 
the  overhead  trolley  system  on  all  lines  which  it  owns  or  might  own. 

NEW  YORK,  N.  Y.— The  Philadelphia  News  Bureau  says:  One  of  the 
lawyers  who  is  prominently  identified  with  the  franchise  tax  case  at  Albany 
gives  us  the  following:  "I  am  positive  that  a  final  decision  will  not  be  reached 
in  the  franchise  tax  case  before  the  early  spring.  A  mass  of  testimony  must 
be  gone  over,  and  then  the  question  must  be  considered  first,  by  the  referee, 
second  by  the  Court  of  Special  Terms,  and  third  by  the  Court  of  Appeals.  I 
feel  certain  that  it  will  ultimately  be  determined  to  grant  a  substantial  re- 
duction in  the  franchise  tax." 

SCRANTON,  PA. — Rioting  in  the  street  car  strike  was  reported  here  until 
Oct.  27,  where  several  serious  outbreaks  occurred. 

SEATTLE,  WASH. — J.  P.  Morgan,  on  his  return  trip  from  San  Francisco, 
accepted  an  invitation  to  look  about  the  city  on  an  observation  car  furnished 
by  General  Manager  Dickinson,  of  the  Seattle  Electric  Company. 


CONSTRUCTION  NOTES 


BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Company 
has  withdrawn  its  application  for  a  franchise  of  over  seventy-six  blocks  of  the 
city's  streets,  because  of  the  decision  on  the  part  of  the  Council  to  limit  the 
grant  to  thirty  years.  The  company  made  the  offer  for  the  franchise  some 
time  since,  depositing  $7,600,  the  stipulated  charge  of  $100  a  block.  The  com- 
pany asks  for  the  franchise  in  perpetuity,  announcing  its  determination  to 
spend  $2,000,000  in  improvements  as  soon  as  the  matter  is  settled.  The  officers 
allege  that  this  amount  of  money  is  too  much  to  spend  on  so  limited  a  contract. 
Citizens  owning  property  ■  along  the  lines,  established  and  projected,  have 
joined  in  a  petition  to  the  Aldermen  to  grant  a  franchise  of  at  least  ninety- 
nine  years. 

LITTLE  ROCK,  ARK.— The  Little  Rock  Traction  &  Electric  Company 
will  build  3%  miles  of  new  line. 

LOS  ANGELES,  CAL.— The  Los  Angeles  &  Pasadena  Electric  Railway 
Company  has  begun  the  construction  of  its  Alhambra  and  San  Gabriel  exten- 
sion. 

BENICIA,  CAL.- — An  ordinance  has  been  passed  granting  J.  W.  Hartzell 
a  franchise  for  the  construction  of  an  electric  railway  here. 

CHICAGO,  ILL. — E.  W.  Farnham,  superintendent  of  car  service  of  the 
Chicago,  Burlington  &  Ouincy  Railroad  at  Chicago,  has  denied  to  a  repre- 
sentative of  the  Street  Railway  Journal  the  newspaper  story  to  the  effect 
that  his  company  is  about  to  operate  its  suburban  service  at  Chicago  elec- 
trically, using  a  third-rail  system  of  Mr.  Farnham's  invention,  or  any  other 
electrical  system.  A  number  of  engineers  and  others  interested  have  been 
invited  to  witness  a  demonstration  of  Mr.  Farnham's  third-rail  system,  which 
is  termed  "the  electric  traction  power  feeder,"  at  the  Burlington  yards  at 
Clyde,  west  of  Chicago,  on  Saturday,  Nov.  2. 

KOKOMO,  IND. — The  Union  Traction  Company  has  applied  to  the  City 
Council  for  a  franchise  to  build  an  electric  railway  from  Indianapolis  to 
Kokomo  via  Noblesville  and  Tipton.  The  Tipton  Council  has  granted  the 
company  a  franchise  through  that  place,  and  Mr.  McCullough  hopes  to  have 
a  complete  right  of  way  in  a  short  time  and  begin  building  the  road  early  in 
the  spring. 

LOGANSPORT,  IND.— The  Cass  County  Surety  &  Investment  Company 
has  been  organized  to  do  a  general  bond  and  stock  sale  business,  but  its  princi- 
pal purpose  is  to  deal  in  the  securities  of  electric  railways.  The  company  will 
incorporate  with  G.  W.  Seybold  as  president. 

FRANKFORT,  IND.— The  Frankfort  &  Indianapolis  Electric  Railway  Com- 
pany has  been  organized  to  construct  an  electric  railway  from  Frankfort  to 
Indianapolis.  The  company  was  organized  by  local  men,  and  $13,000  of  stock 
has  been  subscribed. 

DES  MOINES,  lA.— Material  for  the  construction  of  the  new  electric 
lines  for  the  interurban  company  between  Des  Moines  and  Nevada  and  Des 
Moines  and  Colfax  is  being  unloaded  along  the  Northwestern  &  Great  Western 
tracks,  where  they  will  be  crossed  by  the  new  lines.  Material  enough  to 
construct  the  line  from  Flint  Valley  to  the  railroad  tracks  has  been  unloaded 
on  the  company's  grounds  in  East  Des  Moines,  but  this  is  so  crowded  now 
that  more  material  cannot  be  put  there.  It  is  the  intention  of  the  company 
to  hold  most  of  this  material  for  use  in  the  construction  of  the  Indianola 
line,  and  to  divert  all  material  arriving  in  the  future  to  a  supply  yard  to  be 
established  north  of  the  city,  where  it  will  be  close  to  the  Flint  Valley  line. 
All  of  the  engineering  work  will  be  carried  on  this  fall,  so  that  everything  will 
be  in  readiness  for  rapid  construction  work  in  the  spring.  The  work  of  secur- 
ing the  right  of  way  along  the  various  lines  will  also  be  pushed  during  the 
winter  months. 
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The  Chicago  Franchise  Injunctiott 

The  agitation  which  has  been  going  on  in  Chicago  for  many 
months  past  in  regard  to  a  renewal  of  a  number  of  franchises 
under  which  the  Chicago  Union  Traction  Company  and  the  Chi- 
cago City  Railway  Company  are  operating  takes  on  many  and 
various  forms.  As  noted  in  these  cohmins  a  number  of  weeks  ago, 
the  stockholders  of  the  Chicago  Union  Traction  Company  have 
taken  steps  to  determine  just  what  this  company's  rights  arc,  and 
whether,  in  view  of  a  certain  ninety-nine-year  franchise  act,  some 
the  franchises  really  expire  in  1903,  as  is  claimed  by  the  city 
autR>orities  and  others.  A  decision  in  this  matter  would  clear 
thingsCiup  wonderfully,  because  there  would  then  be  a  definite 
umSrSanding  as  to  exactly  what  the  rights  of  the  company  are, 
and  pkv,'  franchises  could  be  provided  accordingly.  Meanwhile 
'-thg^ity  Council  is  going  ahead  on  the  assumption  that  these  fran- 
chises do  actually  expire  within  two  years.  One  of  the  recent 
phases  of  the  question  is  an  injunction  asked  by  George  F.  Hard- 
ing, Jr.,  who  argues  that  the  bankrupt  condition  of  the  Chicago 
treasury  demands  the  sale  of  street  railway  franchises  at  public 
auction  at  their  expiration  in  1903.  He  asks  that  the  city  be  en- 
joined from  extending  the  franchises  of  the  present  street  railway 
companies,  and  that  the  municipality  be  prevented  from  selling  or 
letting  franchises  at  their  expiration  to  anyone  except  the  highest 
cash  bidder.  The  bill  even  goes  so  far  as  to  recite  that  the  health 
of  the  city  has  been  affected  by  the  unclean  streets  due  to  the  lack 
of  funds  in  the  city  treasury,  and  that  this  lack  would  not  have 
existed  had  a  certain  franchise  been  sold  according  to  the  plan 
outlined  at  the  time  of  its  renewal  several  years  ago.  The  matter 
is  not  considered  very  seriously  either  by  the  corporation  counsel 
or  the  street  railway  companies.  It  simply  serves  to  illustrate  the 
many  variations  that  the  agitation  has  taken. 

The  Abandoned  Farms  of  New  England 

In  a  few  articles  in  various  magazines,  as  well  as"  through  other 
literature,  the  public  has  become  generally  acquainted  with  the 
rural  desolation  of  the  hilly  regions  of  New  England.  The  stony 
fields,  particularly  those  of  Massachusetts,  from  which  a  scanty 
livelihood  was  obtained  by  our  predecessors  during  the  first  three 
hundred  years  of  the  country's  history,  ha\e  gradually  been  de- 
serted by  the  descendants  of  the  original  proprietors.  Possessed 
sometimes  by  a  desire  for  city  life,  and  enticed  in  other  cases  by 
the  far  more  fertile  prairies  of  the  middle  and  far  West,  the  younger- 
element  gradually  drifted  away  from  the  life  of  farming  in  New 
England,  with  its  unending  toil  and  scanty  return^,  and  the  farm- 
houses which  had  sheltered  three  generations  were  gradually  aban- 
doned to  solitude.  At  one  time  it  seemed  as  if  the  sturdy  farmei- 
stock  of  New  England,  which  had  fought  the  Re\olutii)n  ami 
which  had  been  the  backbone  for  so  many  years  of  tiie  -Vnierican 
nation,  would  entirely  emigrate  from  their  Driginal  habitation^, 
leaving  their  farms  deserted  or  to  be  occupied  in  some  cases  b\" 
emigrants  who  could  hardly  speak  the .  languages  of  their  prede- 
cessors and  knew  nothing  of  their  traditions. 

It  cannot  be  denied,  however,  th.it  a  change  has  been  effected  in 
this  tendency  toward  the  disappearance  of  New  England  farm  life, 
due  partly  to  the  rehabilitation  of  some  of  these  properties  by  city 
residents  who  have  been  anxious  \o  possess  a  domicile  in  the  coun- 
try for  part  of  the  year,  and  partly  by  the  extension  of  the  cii\' 
railways  into  the  country  districts.  Withnut  the  latter,  the  effect 
of  the  former  factor  would  have  been  slight,  lint  the  construction 
of  the  network  of  electric  railways  which  now  covers  the  eastern 
portion  of  Massachusetts,  and  which  is  being  extended  rapidly 
all  through  southern  New  England,  is  already  exercising  a  radical 
change  in  the  conditions  of  living  through  that  district,  and  it  will 
undoubtedly  arrest,  in  part  if  not  completely,  the  depopulation  of 
this  region.  The  effect  of  the  interurban  railway  is  to  provide  a 
conveyance  much  more  comfortable,  quicker  and  very  much 
cheaper  and  more  convenient  than  a  private  carriage  for  each  of 
the  denizens  along  the  highways  and  byways  over  which  it  passes, 
by  means  of  which  he  can  transact  his  business  or  sell  his  daily 
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labor  or  produce  in  tlie  neighboring  village,  town  or  city,  retain- 
ing at  the  same  time  all  of  the  advantages  of  rural  life.  The  fac- 
tory hand  no  longer  has  to  live  within  fifteen  minutes'  walk  of  his 
shop,  nor  is  the  farmer  obliged  to  spend  half  a  day,  two  or  three 
times  a  week,  in  hauling  his  farm  produce  over  rough  country 
roads  to  dispose  of  it  in  the  nearest  market.  In  this  way  the  elec- 
tric road  has  and  is  effecting  in  the  districts  in  which  it  has  been 
introduced  a  revolution  in  social  hfe  and  environment,  and  in  add- 
ing enormously  to  the  value  of  the  rural  property  is  contributing 
a  generous  increment  to  the  morals,  health  and  well-being  of  the 
community  through  which  it  passes.  The  same  condition  of  affairs, 
it  is  needless  to  say,  is  also  occurring  in  other  parts  of  the  country, 
particularly  in  Ohio,  Indiana  and  eastern  and  southern  Michigan, 
where  the  interurban  railway  activity  up  to  the  present  has  been 
most  pronounced.  But  as  a  social  factor  the  interurban  railway 
is  making  its  influence  felt  in  all  parts  of  this  land  of  ours,  and 
will  do  more  so  as  its  sociological  advantages  become  more  thor- 
oughly realized. 

American  Roads  as  Seen  Through  German  Eyes 

When  Burns  penned  his  famous  distich,  "O  wad  some  power 
the  giftie  gi'e  us,  to  see  oursel's  as  ithers  see  us,"  he  undoubtedly 
had  in  mind  the  sentiment  that  the  opinion  popular  held  of  a  man's 
work  and  character  is  often  not  so  elevated  as  that  possessed  by 
the  person  himself.  While  this  is  undoubtedly  true  in  many  in- 
stances, we  believe  that  the  owners  and  managers  of  our  leading 
street  railway  systems  do  not  often  realize  the  advances  which 
have  been  made  by  them  during  the  past  ten  years,  until  the  fact 
has  been  impressed  upon  their  attention  by  the  surprised  comments 
of  some  visitor  from  abroad.  Such  an  instance  has  been  furnished 
during  the  past  month  by  the  opinion  passed  upon  electric  railway 
development  in  this  country  by  Count  Otto  von  Moltke,  nephew 
of  the  great  German  field  marshal,  the  late  Count  Helmuth.  von 
Moltke.  Count  von  Moltke  has  been  in  this  country  since  Oct. 
4-  having  been  commissioned  by  the  Prussian  Parliament,  of  which 
he  is  a  leading  member,  to  study  our  transportation  methods,  in- 
cluding street  and  other  railway  transportation,  as  well  as  traffic 
on  highways,  rivers  and  canals.  He  is  chairman  of  the  committee 
on  transportation  in  the  Prussian  Parliament,  and  has  written  sev- 
eral pamphlets  on  German  canal  and  railway  transportation.  Just 
before  his  departure  on  Oct.  30  for  the  steamer  at  Hoboken  by 
which  he  was  to  return  to  Berlin  he  expressed  himself  in  regard 
to  American  electric  railway  enterprises  as  follows : 

I  gained  much  valuable  information  at  the  American  Street  Railway  Ex- 
hibition at  Madison  Square  Garden  during  the  second  week  in  October. 

I  am  perfectly  electrified  with  the  progress  you  Americans  have  made  in 
the  methods  of  transportation.  It  is  impossible  for  anyone  in  Europe  to 
understand  this  without  seeing  it.  The  best  expression  I  have  heard  here 
is  "up  to  date,"  which  tells  the  whole  story.  You  have  shown  the  most 
progress  in  adapting  electricity  as  a  means  of  transportation.  The  German 
Siemenses  are  the  fathers  of  electrical  improvements,  and  the  Germans  con- 
ceive many  methods,  but  they  can't  take  hold  of  things  the  way  the  Ameri- 
cans do.  Conservative  methods  keep  the  Germans  from  launching  out  ex- 
tensively in  any  scheme.  Europeans  are  theoretical  and  Americans  art  prac- 
tical.   The  Europeans  formulate  and  you  put  into  practice. 

In  this  country  you  are  quick  to  raise  money  and  even  speculate  on  suc- 
cess and  failure,  while  on  the  other  side  of  the  water  we  must  feel  sure  that 
an  investment  will  be  successful  before  we  risk  any  money. 

The  Secret  of  America's  Success  in  Electric  Railways 

Undoubtedly  one  of  the  most  potent  factors  in  the  success  of 
electric  railroading  in  this  country  is  contained  in  the  last  remark 
of  Count  von  Moltke,  as  expressed  above.  By  this  we  do  not 
intend  by  any  means  to  minimize  the  benefits  derived  at  home 
through  American  inventive  genius  in  the  electrical  and  railway 
fields  ;  our  inventors  have  placed  the  country  imder  enduring  bonds 
of  obligation  for  their  services.  But  without  the  hearty  and  lib- 
eral co-operation  of  the  financiers  of  this  country,  first,  in  devel- 
oping the  inventions  until  they  can  be  brought  up  to  the  market- 
able stage  and,  second,  of  the  street  railway  owners  in  installing 
street  railway  apparatus  largely  untried  and,  as  experience  has 
often  shown,  unsuitable  in  its  existing  form  to  the  conditions, 
though  susceptible  of  modifications  until  success  had  been  attained. 


the  work  of  the  inventor  would  have  been  fruitless.  It  is  unneces- 
sary to  repeat  here  for  the  benefit  of  our  readers  the  threadbare 
fact  that  apparatus  so  installed  in  the  early  days  of  electric  rail- 
roading had  to  be  replaced  with  better,  and  that  in  turn  many  times 
long  before  it  had  worn  out  with  still  more  improved  appliances, 
until  the  perfected  system  was  secured.  This  expenditure,  made 
liberally  by  the  railway  companies  to  secure  perfected  motive 
power,  is  now  often  stigmatized  as  "water"  by  advocates  of  higher 
street  railway  taxation  and  lower  fares.  Because  the  tangible 
property  of  a  street  railway  company  might  now  be  replaced  at  50 
or  75  per  cent  of  its  existing  capital,  the  remaining  50  or  25  per 
cent  represents,  in  their  opinion,  either  unjustified  and  inexcusable 
inflation,  which  should  be  reduced,  or  else  an  indeterminate  asset, 
which  should  be  taxed.  It  need  hardly  be  said  that  neither  of  these 
views  is  legitimate,  either  from  a  financial  standpoint  or  from  that 
of  public  policy.  It  would  be  clearly  unjustifiable  to  tax  an  indi- 
vidual on  the  debt  incurred  by  him  in  building  a  house  which  had 
subsequently  been  destroyed  by  fire,  or  a  steamship  company  on 
the  value  of  a  vessel  which  had  been  wrecked  or  sunk  beyond  the 
possibility  of  recovery.  Nevertheless,  this  policy  is  advocated  in 
many  quarters  in  the  case  of  street  railways,  even  by  those  who 
pretend  to  make  a  specialty  of  problems  of  this  kind. 

Temporary  Relief  for  Congestion  in  Brooklyn 

Although  permanent  relief  of  the  traffic  congestion  in  Brooklyn 
is  not  possible  until  the  new  East  River  bridges  have  been  com- 
pleted and  the  changes  made  at  the  New  York  end  of  the  Brooklyn 
Bridge,  the  Brooklyn  Rapid  Transit  Company  is  making  every 
effort  to  afford  such  relief  as  is  possible,  and  has  recently  devised 
a  plan  for  diverting  a  portion  of  the  New  York  cars  from  lower 
Fulton  Street  during  the  rush  hours  of  the  morning  and  evening. 
According  to  the  new  plan  of  operation,  the  New  York  cars  of  the 
Gates  Avenue  and  Putnam  Avenue  lines  run  by  way  of  Vanderbilt 
Avenue,  Park  Avenue  and  Concord  Street,  going  in  both  directions, 
1)etween  the  hours  of  7  and  10  a.  m  and  5  to  6:30  o'clock  p.  m. 
The  number  of  New  York  cars  run  by  this  route  are  limited  strictly 
to  the  requirements  of  the  New  York  business,  and  a  sufficient 
number  of  additional  cars  are  run  to  the  City  Hall  and  Fulton 
Ferry  to  accommodate  the  local  Brooklyn  traffic.  This  has  re- 
sulted in  the  separation  of  the  New  York  travelers  from  the  local 
Brooklyn  travelers,  relief  has  been  afforded  in  the  congested  sec- 
tion of  Fulton  Street,  and  the  New  York  cars  and  local  Brooklyn 
cars  are  thus  enabled  to  make  better  time.  The  company  has  still 
further  relieved  the  congestion  in  lower  Fulton  Street  by  divert- 
ing during  the  rush  hours  the  New  York  cars  of  the  Flatbush  and 
Third  Avenue  lines  and  sending  them  through  Atlantic  Avenue 
instead  of  Fulton  Street.  The  company  has  also  recently  in- 
augurated a  belt  line  service,  which  is  the  first  line  of  its  kind  in 
Brooklyn.  The  belt  line  does  not  take  the  place  of  any  line  or 
lines,  and  the  operation  of  the  line  was  decided  upon  after  a  thor- 
ough investigation  of  traffic  conditions  in  the  Williamsburg  and 
Greenpoint  sections  of  the  city,  which  are  affected  by  the  new 
service.  The  new  belt  line  starts  from  Ridgewood  via  the  Gates 
Avenue  line,  turning  into  Broadway  at  the  intersection  of  Gates 
Avenue  and  Broadway ;  thence  down  Broadway  to  Lorimer  Street. 
At  the  intersection  of  Broadway  and  Lorimer  Street  the  belt 
line  really  begins.  One-half  of  the  cars  at  this  point  turn  into 
Lorimer  Street  and  run  to  Tenth  and  Twenty-Third  Street  ferries, 
passing  through  Manhattan  and  Greenpoint  Avenues.  The  other 
half  of  the  cars  continue  down  Broadway  to  the  ferries  at  the  foot 
of  Broadway.  Both  lines  of  cars  on  arrival  at  their  respective 
ferries  reverse  their  routes  returning,  and  loop  between  Broadway 
ferries  and  the  Tenth  and  Twenty-Third  Street  ferries  via  Kent 
Avenue  and  Franklin  Street. 

"Unnecessary  Labor" 

Once  or  twice  lately  we  have  noted  efforts  made  to  stop  the 
running  of  street  cars  on  Sunday.  It  is  now  reported  from  Espy, 
Pa.,  that  residents  there  had  begun  proceedings  to  stop  the  oper- 
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ation  on  Sunday  of  the  Columbia  &  Montour  Electric  Railroad. 
The  arrest  of  a  niotorman  was  ordered,  but  the  constable  refused 
to  serve  the  paper.  The  attempt  to  stop  the  operation  of  the  rail- 
road is  made  under  the  act  of  1794,  which  provides  that  if  any 
person  perform  any  unnecessary  labor  on  Sunday  he  shall  be  li  ible 
to  a  fine  of  $4  for  each  offense.  The  date  of  the  "blue  law"  is 
suggestive  of  medieval  sumptuary  legislation,  and  it  is  rather  late 
in  the  day  to  stop  travel  on  sabbatical  grounds.  The  broader  -.iew 
prevalent  is  that  the  "unnecessary  labor"  of  a  few  is  the  means 
of  lessening  the  labor  of  a  great  many.  In  fact,  if  the  street  cars 
in  New  York  City  were  deprived  of  the  fares  of  the  increasing 
number  of  those  who  find  them  convenient  in  attending  church, 
there  would  be  quite  a  hole  in  the  Sunday  income ;  while,  on  the 
other  hand,  the  operation  of  a  few  cars  has  made  the  day  a  genuine 
holiday  to  thousands  who  want  to  reach  the  parks  and  breathing 
spaces  for  an  hour  or  two  of  pure  air  and  innocent  recreation. 
The  trolley  street  car  has  been  a  great  factor  in  making  Sunday  a 
day  of  rest. 

So  much  for  the  ostensible  merits  of  the  action  of  the  virtuous 
and  high-minded  residents  of  Espy — but  on  looking  a  little  further 
into  the  matter,  it  would  appear  that  desire  to  maintain  the  in- 
violability of  the  Sabbath  was,  after  all,  not  the  impelling  motive. 
The  same  law  was  invoked  recently  in  the  neighboring  city  of 
Reading,  and,  as  pointed  out  last  week,  an  Alderman  who  tried  to 
curry  favor  with  some  disgruntled  strikers  fined  seventy  men  who 
were  running  cars  on  Sunday — in  despite  of  the  strike — $4  and 
costs  apiece.  This  was  promptly  opposed  Ijy  Judge  Endlich  in 
habeas  corpus  proceedings,  who  has  wisely  held  that  the  Sunday 
operation  of  street  cars  is  a  necessity,  and  has  imposed  the  costs 
of  the  writ  of  habeas  corpus  upon  the  malicious  prosecutors.  As 
the  Court  remarked,  "You  are  not  trying  to  protect  the  sanctity  of 
the  Sabbath."  True.  It  would  be  safe  to  say  that,  on  the  con- 
trary, it  was  a  very  disgusting  display  of  hypocritical  spite. 

The  Services  of  Electricity 

Anthony  N.  Brady  furnishes  to  the  pages  of  the  North  American 
Review  of  November  a  fitting  article  on  "Electricity  in  the  Service 
of  Man,"  in  which  he  sums  up  the  growth  of  electrical  application 
and  investment,  and  presents  a  striking  picture  of  what  the  protean 
agent  is  doing  for  the  world  at  large.  To  some  people  the  article 
may  prove  a  disappointment,  as  it  embodies  practically  no  passages 
of  a  controversial  nature.  If  Mr.  Brady  would  only  sit  down, 
moreover,  and  detail  carefully  the  story  of  his  wonderful  success, 
not  merely  in  creating  a  great  fortune  for  himself,  but  in  massing 
together  scattered  or  unproductive  properties  and  welding  them 
into  great,  profitable  systems,  he  would  enjoy  the  most  eager  atten- 
tion of  a  vast  audience  among  those  who  have  watched  his  career. 
But  he  abstains  from  personal  reminiscence  and  financial  discus- 
sion, and  approaches  his  subject  rather  from  the  academic  side. 
That  is  well  enough,  however,  and  goes  to  show  that  those  who 
spend  their  lives  in  building  up  great  electrical  projierties  are  not 
without  a  keen  personal  interest  in  the  art  itself  and  in  what  elec- 
tricity can  do  besides  earning  dividends. 

It  is  interesting  to  note  how  strongly  the  trolley  comes  out  in  Mr. 
Brady's  statistics.  Giving  the  weight  of  his  indorsement  to  the 
statistics  compiled  by  T.  C.  Martin  for  the  New  Century  number 
of  Electrical  World  and  Engineer,  he  shows  that  the  grand  total  of 
$4,000,000,000  can  be  safely  taken  as  the  total  capitalization  of 
tangible  electrical  industries  and  properties  in  the  United  States. 
Now,  as  our  readers  will  doubtless  remember,  American  street  rail- 
ways represent  just  about  one-half  of  that  total,  or  at  least  two 
billion  dollars.  It  is  singular  and  interesting  that,  as  the  article 
shows,  each  successive  electrical  industry  looms  bigger  than  its  im- 
mediate predecessor.  The  telephone  counts  for  much  more  than 
the  telegraph,  and  the  electric  light  development  is  twice  as  big  as 
that  of  the  telephone,  while  the  trolley  again  doubles  up  the  values 
for  lighting.  If  this  process  goes  on  it  will  soon  run  into  far 
heavier  figures  even  than  those  now  indicated,  and  the  newer  arts 
of  power  transmission,  automobile  work,  telpherage,  electric  heat- 


ing, etc.,  bid  fair  to  bourgeon  out  in  grander  and  grander  develop- 
ments. We  fancy,  however,  that  Ihe  electric  railway  will  stay  at 
the  top,  for  it  widens  out  even  now  from  the  street  to  the  country 
highway,  and  from  that  to  the  main  steam  systems  of  the  country. 

The  American  Invasion  of  England 

In  an  interesting  series  of  articles  which  have  recently  appeared 
in  the  London  Daily  Mail,  Fred  A.  McKenzie  has  described,  in 
popular  but  no  less  convincing  language,  the  inroads  on  British 
industries  which  are  being  made  by  American  importations.  "From 
shaving-soap  to  electric  motors,  and  from  shirtwaists  to  tele- 
phones," as  the  author  tersely  expresses  the  situation,  the  Amer- 
ican seems  to  be  clearing  the  field  of  his  British  competitor.  To 
those  of  us  on  this  side  of  the  water  who  hear  of  certain  total 
export  values  the  fact  of  this  wholesale  invasion  of  British  mar- 
kets is  not  appreciated  so  vividly  or  in  such  a  concrete  form  as  it 
must  be  to  the  Londoner,  as  walking  down  Oxford  Street,  the 
Piccadilly  or  other  of  his  main  thoroughfares,  he  sees  announce- 
ments of  American  goods  on  every  side.  The  average  Englishman 
has  always  considered  his  country  supreme  in  manufacturing,  and 
this  wholesale  confiscation  of  his  local  markets  has  evidently  caused 
him  no  end  of  worry. 

The  articles  have  recently  been  reprinted  in  book  form,  and 
from  the  chapter  entitled  "Electric  Traction,"  which  is  one  of  the 
m.ost  interesting  in  the  series,  a  good  idea  can  be  had  of  the 
progress  of  American  manufactures  in  this  industry.  The  author 
says  in  part : 

Liut  it  is  in  the  manufacture  of  electric  traction  materials  that  the  greatest 
triumphs  of  the  American  invaders  have  occurred.  When  the  construction  of 
steam  railways  opened  up  a  new  era  of  industry  England  was  first  and  the 
rest  of  the  world  nowhere.  It  was  English  engineers  who  designed,  English 
capital  financed,  and  very  often  English  labor  constructed  the  great  lines 
of  many  countries.  To-day  steam  is  hissing  its  own  funeral  dirge,  and  elec- 
tricity is  rapidly  taking  its  place  as  the  motive  power  of  the  immediate 
future. 

Tlie  amount  of  capital  invested  in  electric  traction  undertakings  will  before 
long  rival  the  expenditure  on  steam  roads.  In  eleven  years  electric  railways 
of  America  have  increased  to  20,0<JO  miles,  involving  an  outlay  of  about  a 
thousand  million  dollars.  In  England  we  are  just  awakening  to  this  new 
business.  But  during  the  past  session  alone  bills  were  presented  to  Parlia- 
ment asking  power  to  construct  773  single  mile  tracks  of  electric  road,  costing 
over  £24,000,000  and  with  borrowing  powers  of  nearly  £30,000,000. 

In  short,  one  of  the  most  gigantic  industries  of  the  twentieth  century  is 
springing  to  life  under  our  eyes.  Who  has  this  business?  In  England  we 
have  allowed  it  to  pass  largely  into  American  hands. 

One  or  two  enterprising  British  firms  have,  it  is  true,  managed  to  hold 
their  own  by  filling  their  shops  with  American  tools  and  by  adopting  Ameri- 
can methods.  The  splendid  works  of  the  English  Electric  Manufacturing 
Company,  of  Preston,  are  an  instance  of  what  we  are  now  doing.  But  in  the 
manufacture  of  electric  machinery  for  traction  purposes  the  Americans  are 
to-day  right  atop.  Their  representatives  secure  most  of  the  best  contracts, 
and  they  are  planning  schemes  for  still  greater  conquests.  As  one  New  York 
technical  paper  put  it  not  many  wrecks  ago:  "For  the  past  few  years,  when 
any  important  (English  electric)  railway  contracts  were  pending  it  has  not 
been  a  question  as  to  who,  but  as  to  which  American,  would  carry  ofif  the 
prize."— [Street  Railway  Journal,  April  6,  1901.] 

About  one-half  of  the  motors  on  the  street  cars  in  Britain  are  American. 
For  trucks,  the  Brill  Company,  of  Philadelphia,  and  the  Peckham  Company, 
of  New  York,  hold  the  field.  For  the  splendid  equipment  of  the  Central 
London  Railway  the  English  engineers  went  to  the  General  Electric  Com- 
pany, of  New  York,  and  for  their  lifts,  to  the  Sprague  Company.  Macartney, 
McElroy  &  Company,  of  New  York,  boast  that  they  have  fitted  out  eleven 
of  the  leading  street  electric  tramway  lines  in  Great  Britain.  The  British 
Thomson-Houston  Company,  the  English  agents  for  the  General  Electric 
Company,  of  New  York,  supplied  the  electric  street  car  equipment  for  the  new- 
West  London  lines,  and  for  two  dozen  others.  The  Westinghouse  Company, 
one  of  the  most  powerful  corporations,  has  entered  the  field  on  such  a  scale 
and  with  such  splendid  facilities  that  its  progress  represents  the  march  of  a 
Iriumijhant  army. 

Mr.  McKenzie  makes  certain  recommendations  as  to  how  the 
British  manufacturer  may  regain,  at  least,  his  own  markets,  which 
have  been  lost,  he  thinks,  largely  through  lack  of  British  manu- 
facturing enterprise  and  the  blight  of  trades  unionism.  But  inilcss 
steps  be  taken  quickly  he  evidently  believes  that  the  life  of  the 
average  Englishman  at  tlie  beginning  of  the  twentieth  century 
will  be  like  that  drawn  by  Sydney  Smith  of  his  compatriot  at  the 
opening  of  the  nineteenth,  who  began  life  in  a  taxed  cradle,  was 
.pursued  by  the  tax  collector  in  every  act  of  his  life,  and  finally 
was  l)uried  in  a  taxed  coffin  and  wrapped  in  a  taxed  shroud,  ex- 
cept that  his  tributes  through  life  are  now  paid  to  the  .\merican 
manufacturer  instead  of  in  the  furm  of  taxes  as  formerly. 
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The  Fariiham  Third-Rail  System 

On  Saturday,  Nov.  2,  a  number  of  engineers  and  railroad  men 
of  Chicago  were  invited  to  a  test  of  a  third-rail  system  which  is 
the  invention  of  E.  W.  Farnham,  superintendent  of  special  car 
service  of  the  Chicago,  Burlington  &  Quincy  Railroad.  Mr.  Farn- 
ham had  a  special  train  for  the  invited  guests,  which  conveyed 
them  from  the  Union  Depot  to  a  point  near  Clyde,  111.,  west  of 
Chicago.  There  a  stretch  of  track  about  one-third  of  a  mile  long 
had  l)een  equipped  with  the  Farnham  third-rail  system. 

This  system  has  a  flat  third  rail  enclosed  in  an  inverted  trough, 
\\hich  protects  it  from  short-circuits  and  also  avoids  the  danger 
(if  persons  receiving  a  shock  from  that  portion  of  the  rail  which  is 
alive.  However,  only  a  short  piece  of  rail  is  alive  at  any  one  time. 
j\t  regular  intervals  is  a  short  section  of  rail  which  is  not  fixed 
rigidly,  as  is  the  greater  portion  of  the  third  rail,  but  is  free  to 
swing  with  a  slight  endwise  motion.  The  contact  shoe  of  the  car 
is  carried  on  an  arm  extending  out  laterally  from  the  truck,  as  is 
shown  in  one  of  the  accompanying  engravings,  and  this  arm  reaches 
up  underneath  the  trough  which  covers  the  third  rail  and  bears 
on  its  end  the  shoe.  The  shoe  bears  on  both  sides  of  the  third  rail, 
which  is  a  flat  piece  of  steel.  There  is  sufficient  friction  between 
the  shoe  and  third  rail  so  that  when  the  shoe  passes  the  swinging 
rail  this  rail  is  given  a  slight  endwise  movement.  This  endwise 
movement  of  the  section  of  third  rail  mechanically  operates  a  switch 
which  throws  the  current  on  to  the  section  of  track  tipon  which 
the  car  is  entering.  When  once  the  current  is  thrown  on  to  this 
section  of  track  the  switch  supplying  it  is  held  closed  by  an  electro- 
magnet in  the  feeder  circuit  as  long  as  there  is  any  current  flowing 
through  the  car ;  that  is,  the  switch  holds  itself  closed  automatically 
by  the  current  flowing  through  it.  Of  course,  in  order  to  keep  the 
switch  closed  when  the  current  is  thrown  off  from  the  motors  it  is 
necessary  that  a  heater  or  a  lamp  circuit  be  always  in  use  on  the 
car.  When  the  car  leaves  the  section  the  switch  supplying  the  sec- 
tion automatically  throws  itself  out  by  gravity.  The  same  process 
is  repeated  upon  entering  the  next  section  ;  that  is,  the  contact 


I'ail  wlnle  the  cai'  is  upon  it,  it  l^  nnl>'  necessary  td  n|)en  all  the 
circuits  on  the  car  which  is  on  that  section,  so  that  no  current  is 
flowing  through  it.  The  sections  of  third  rail  can  be  any  length  de- 
sired. On  the  trial  track  which  was  inspected  the  sections  are  sev  - 
eral hundred  feet  long.  The  swinging-rail  sections  which  operate 
the  switches  are,  of  course,  short.  The  movement  of  the  swinging 
rail  necessary  to  operate  a  switch  is  ver}'  small. 

The  accompanying  illustrations  show  the  third  rail  both  as  it 


END  VIEW  OF  CAR,  SHOWING  METHOD  OF  MAKING  CONTACT 


apjjears  finislu'(l  and  under  construction.  A  car  with  the  arm  car- 
rying the  contact  shoe  is  also  shown.  It  will  be  seen  from  these 
illustrations  that  the  third  rail  is  at  a  considerable  distance  out- 


VIEW  OF  THIRD-HAIL  CAR  AT  CLYDE,  ILL. 


shoe  of  the  car  passes  under  the  swinging  rail  which  operates  to 
close  the  switch  on  the  section  ahead.  On  a  single-track  road  it  is, 
of  course,  necessary  to  have  each  section  of  swinging  rail  equipped 
with  two  switches,  one  switch  for  the  section  ahead  going  in  one 
direction  and  the  other  for  the  other  direction.  The  function  of 
the  swinging  rail  is  simply  to  close  the  switch  supplying  the  sec- 
tion of  third  rail  ahead  of  the  car.  After  the  switch  is  closed  this 
swinging  rail  goes  back  by  gravity  to  its  original  position,  and  the 
switch  supplying  the  section  will  open  if  no  current  is  flowing 
through  it.    If  it  is  desired  to  cut  the  current  ofif  of  the  third 


side  of  the  track.  The  principle  upon  which  the  Farnham  system 
is  based  is  certainly  a  very  simple  one,  and  while  the  details  of 
the  switches  have  probably  not  been  worked  out  as  thoroughly 
as  they  will  be,  the  operation  at  the  trial  was  entirely  satisfactory, 
both  at  speeds  as  high  as  20  miles  per  hour  and  low  speeds,  and 
there  were  no  hitches  of  any  kind. 

The  cost  of  construction  with  a  light  third-rail  is  given  by  Mr. 
Farnham  as  considerably  less  than  that  of  an  ordinary  overhead 
trolley  system,  and  the  promoters  also  talk  of  its  use  in  conduits  in 
city  service.    It  would,  of  course,  be  possible  to  place  the  whole 
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device  in  a  conduit  on  city  streets.  It  would  seem,  however,  that 
the  greatest  field  for  the  system  is  in  the  electrical  equipment  of 
ihterurban  lines  and  for  suburban  service  of  present  steam  lines. 
The  daily  newspapers  of  Chicago  have  asserted  that  the  Burlington 
road  is  about  to  equip  the  suburban  service  with  Mr.  Farnham's 


VIEW,  SHOWING  METHOD  OF  LAYING  AND  PROTECTING  THIRD  RAIL 

third-rail  system,  but  there  seems  to  be  absolutely  no  authority 
for  the  statement,  and  Mr.  Farnham  himself  denies  it.  This  is  not 
saying,  however,  that  such  a  move  is  not  likely  to  be  considered 
beiore  a  great  while. 

 »♦♦  


Improvements  in  Boston 


The  Boston  Elevated  Railway  Company  is  getting  its  lines  in  a 
condition  where  four-car  trains,  instead  of  three-car  as  at  present, 
can  be  operated  on  both  elevated  structure  and  subway.  The  sta- 
tions in  the  subway  are  having  their  platforms  lengthened  where 
necessary,  and  it  is  thought  that  in  about  a  week  the  new  service 
will  be  started.  The  circuitous  route  followed  by  the  track,  even  at 
stations,  has  necessitated  many  curved  platforms,  especially  in  the 
subway,  and  at  these  sliding  sections  of  floor  have  to  be  used  at 
either  the  end  or  side  doors  of  the  cars  if  both  means  of  ingress 
and  egress  are  to  be  utilized.  The  immense  number  of  passengers 
carried  and  the  short  hauls  made  keep  all  end  and  side  doors  busy 
during  the  rush  hours,  and  at  some  stations  throughout  the  day. 
-Some  remarkable  records  are  being  made  by  the  present  three-car 
trains,  4800  train-miles  being  the  usual  day's  run,  which  means  be- 
tween 600  and  700  round  trips.  In  order  to  keep  up  this  schedule, 
therefore,  i't  is  imperative  that  great  regularity  in  despatching  and 
precision  in  the  headway  be  maintained,  and  a  most  complete  block 
signal  system,  indicator  system  and  telephone  and  telegraph  service 
are  in  operation.  An  ingenious  form  of  indicator  is  used  at  the 
.Sullivan  Square  terminal,  which  shows  the  attendants  at  all  times 
the  position  of  trains  on  the  section  between  the  Charleston  draw- 
bridge and  the  terminal  station.  This  indicator  consists  of  a  small 
board  on  which  is  drawn  a  diagram  of  the  track  between  the  station 
and  bridge.  Set  in  the  board  at  approximately  equal  distances 
apart  are  six  or  eight  small  incandescent  lamps,  connected  to  the 
sections  which  they  represent  by  individual  circuits  and  operated  by 
a  storage  battery.  When  a  train  leaves  the  bridge  the  lowest  lamp 
on  the  board  lights  up,  and  as  it  approaches  the  terminal  it  com- 
pletes the  circuit  of  each  of  the  other  lamps  in  succession.  Three 
of  these  boards  are  used  in  parallel  at  Sullivan  Square — two  on  the 
station  platform  and  one  in  the  superintendent's  office — and  they 
greatly  simplify  the  work  of  maintaining  the  schedule.  The  des- 
patchers  always  know  when  to  expect  the  next  train  in  and  its 
present  position,  so  that  if  too  long  an  interval  is  apparent  one  of 
the  extra  trains  which  is  always  waiting  in  the  adjoining  yards  is 
run  in,  manned  by  a  crew  in  readiness  on  the  platform,  and  the 
headway  kept  as  desired.  Another  important  function  of  the  indi- 
cators is  to  inform  the  despatchers  whether  it  would  he  wise  for 
them  to  hold  a  surface  car,  with  which  the  elevated  trains  make 
cf)nnection  in  large  numbers  at  this  termin;il,  until  the  next  train 
arrives  or  to  let  it  go  on  its  exact  starting  time.  The  system  has 
proved  so  satisfactory  in  its  operation  that  already  steps  are  being 
taken  to  further  extend  it  to,  oilier  sections  of  tiie  line.  F.vcntually 
1 1 ic  I  I il  i If  11       in;i \'  br  cci iiippi-ii 


No  Politics  in  New  York  Street  Railways 

A  typical  instance  of  the  way  in  which  charges  of  wrongdoing 
on  the  part  of  corporations  are  freely  bandied  about  for  political 
effect  by  municipal  candidates  occurred  last  week  in  New  York, 
where  a  certain  political  speaker  charged  that 
the  employees  of  the  Metropolitan  Street  Rail- 
way Company  were  being  coerced  to  vote  against 
the  Fusion  (or  Republican)  candidate  for  dis- 
trict attorney.  This  was  vehemently  denied  by 
Mr.  Vreeland,  himself  a  Republican,  at  a  meet- 
ing of  the  Metropolitan  Street  Railway  Asso- 
ciation held  on  Nov.  2.  In  speaking  of  the  em- 
ployees of  the  Metropolitan  Company  at  this 
meeting,  Mr.  Vreeland  said  in  part : 

"For  a  little  over  eight  years  I  have  been 
connected  with  the  Metropolitan  Street  Railway 
Ciimpany.  For  five  years  I  have  appeared  on 
this  or  tlie  other  platforms  of  this  association  on 
nearly  e\ery  meeting  night  and  talked  to  the 
men  assembled.  There  has  never  been  any  ques- 
tion brought  to  the  attention  of  the  association 
save  its  own  affairs.  Now,  with  the  other  trou- 
bles that  we  have  as  railroad  men,  we  have  an- 
other trouble. 

"For  eight  years,  as  you  who  are  the  older 
men  in  this  association  well  know,  for  five,  three, 
two  years  or  one.  the  younger  men  know,  there 
has  been  absolutely  no  politics  in  the  operation 
of  the  Metropolitan  Street  Railway  system.  You 
have  not  had  to  depend  on  any  political  leader 
to  secure  a  position,  you  have  not  had  to  depend 
on  any  political  leader  to  keep  a  position.  Your  work,  your  record, 
the  character  of  service  rendered  by  you  has  been  the  only  thing 
entering  into  the  question  of  your  employment.  For  the  time  that 
I  have  been  connected  with  this  property  no  man  connected  with  the 
property,  irrespective  of  his  position,  can  honestly  say  that  until 
now  I  have  ever  discussed  politics  in  any  shape  whatever.  No  man 
has  been  or  ever  will  be  asked  or  held  responsible  for  the  exercise 
of  his  rights  politically  while  I  am  president  of  this  company,  ivhile 
I  know  it.  [Cheers.] 

"It  is  but  fair  to  you,  fair  to  myself,  for  me  to  say  now  that  I 
myself  have  always  been  a  Republican,  that  I  have  never  voted 
anything  but  the  Republican  ticket.  The  principal  stockholders 
of  this  company,  who  are  its  directors  and  executive  board,  are  the 
leading  Republicans  in  their  States  and  in  the  affairs  of  the  nation, 
so  an  attempt  to  connect  us  with  any  political  party  is  absurd.  .  I 
felt  it  was  due  myself  as  president  of  this  company,  and  to  you  as 
employees  of  this  company,  to  say  to-night  that  the  assertion  that 
you  and  I  were  acting  as  receivers  of  stolen  goods,  administering 
properties  which  were  stolen  from  the  public,  was  a  base  lie.  There 
is  not  a  franchise  that  the  Metropolitan  Street  Railway  Company 
has  gotten  since  its  organization  or  owns  to-day  but  was  bought 
in  the  open  market  and  bought  in  at  a  price,  and  any  set  of  men 
had  a  right  to  go  there  and  make  a  liid  for  it.  It  is  false  when  any 
one  says  that  this  company  has  never  jiaid  the  highest  market  price 
for  any  property  which  it  controls. 

"I  say  further  that  since  we  have  been  pulled  into  this  political 
issue  we  have  been  accused  of  all  kind  of  things.  We  have  been 
accused  of  coercion,  attempting  to  say  what  you  shall  do.  I  answer 
any  man  who  says  so  that  it  is  an  insult  to  the  intelligence  of  the 
men  of  the  Metropolitan  Street  Railway  Company  to  say  that 
they  would  allow  me  or  any  other  man  to  influence  their  judgment 
as  to  what  was  fair  and  right 'to  their  city  and  countrj'." 

Mr.  Vreeland's  speech  was  enthusiastically  cheered,  and  when  he 
had  concluded  three  cheers  for  "the  next  President  of  the  U'lited 
States"  were  called  for  and  given  with  a  will. 


Sheet-Iron  Panels  in  Dry  Climates 

It  lias  liceii  noted  in  lliese  colunins  at  various  times  that  sheet- 
iron  car  panels  are  used  in  a  number  of  Western  cities — most 
notably  at  Los  Angeles,  where  the  \ery  dry  weather  at  certain 
seasons  makes  the  shrinking  and  cracking  of  a  wood  pane!  alinosi 
a  certainty.  The  same  plan  is  also  in  use  by  the  San  :\iilonio 
Traction  Company,  at  San  ,\iitoiiio.  Te.xas.  While  the  cliiiinlc  is 
not  iiiiifoniily  dry  at  San  .\ntonio,  it  nevertheless  is  dry  eiiougli 
])art  ol  the  time,  so  that  sheet-iron  panels  are  found  to  be  the 
tliiii.g.  In  the  Rocky  Mountain  districts  the  climate  is  so  (lr\  llu- 
year  round  iliat  no  seasoning  that  can  be  given  a  panel  in  Eastern 
slioiis  will  pie\ent  it  from  cracking  and  drawing.  In  Southern 
C.ili loijiia  and  in  I  ex, 'is  llu  rr  is  sufficient  moisture  at  some  sea- 
sons, linl  this  oiil>  makes  llir  shrinking  of  tlie  panels  nii-i|'c  lioticc- 
filiii-  ami  o|ijcctioiia|j|i'  till-  iir\  limes. 
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Dangers  from  Trolley  Wires  and  Their  Prevention 


BY  PROFESSOR  ANDREW  JAMIESON 


/- — Recent  Accidents  and  the  Necessity  for  the  Proper  Protection 
of  Trolley  Wires  from  Contact  with  Other  Overhead  Con- 
ductors. 

These  accidents  prove  that  so  long  as  telephone,  telegraph  and 
electric  light  wires  are  permitted  to  cross  over  electric  tramway 
routes,  there  is  a  liability  to  their  occurrence ;  and  further,  that  we 
still  lack  a  perfect  system  of  guarding  trolley  wires  from  acci- 
dental contact  with  other  conductors.  There  is  also  danger  from 
the  fracture  of  the  trolley  wire  and  its  contact  with  persons  or 
animals. 

We  have  had  in  this  city  of  Glasgow  several  instances  of  broken 
telephone  and  guard  wires  coming  into  contact  with  live  trolley 
lines  and  producing  alarming  scintillations ;  although,  fortunately, 
no  fatal  electrocutions  have,  so  fai",  occurred  from  these  causes. 
Many  other  electric  tramway  installations,  however,  both  at  home 
and  abroad,  supply  sad  instances  of  injury  and  even  death. 

//. — Methods  Which  Have  Been  Adopted  and  Proposed  for  Pro- 
tection Against  Contacts  with  Trolley  Wires. 
The  form  of  guard  adopted  at  Liverpool,  Leeds,  etc.,  with  the 
view  of  preventing  contact  between  the  trolley  wires  and  other 
broken  or  sagging  conductors,  is  illustrated  by  Fig.  i.  It  consists  of 
strips  of  wood  machined  to  the  shape  shown  by  the  cross  section 
and  supported  by  brass  distance  pieces  or  clips,  which  are  soldered 
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FIG.  I.— GUARD  SYSTEM  HITHERTO  ADOPTED  AT 
LIVERPOOL,  LEEDS  AND  ELSEWHERE 

to  the  upper  surface  of  the  trolley  wire  at  convenient  intervals. 
Although  one  of  the  cheapest,  and  perhaps  one  of  the  least  un- 
sightly forms  in  use,  its  inefficiency  as  a  safeguard  against  fallen 
springy  bronz.e  telephone  wires  was  demonstrated  by  the  Liverpool 
catastrophe.  The  dotted  lines  in  the  cross  section  and  longitudinal 
view  of  the  previous  figures  serve  to  indicate  how  the  telephone 
wires  curl  and  make  contact  with  trolley  wire;  or  they  may  be 
dragged  into  connection  therewith  by  a  passing  vehicle  or  car. 
In  fact,  to  prevent  the  trolley  wire  current  entering  any  of  the 
fallen  overhead  conductors,  the  insulation  resistance  of  the  wooden 
strips  would  require  to  be  great  under  all  atmospheric  conditions, 
the  broken  wires  must  clear  the  trolley  wire  and  remain  free  until 
repaired.  But  such  assumptions  are  most  unlikely  of  fulfilment  in 
stormy  or  snowy  weather  and  where  there  is  considerable  traffic. 

Figs.  2  and  3  show  the  two  methods  of  arranging  the  guard,  wires 
which  have  been  tried  in  Glasgow  and  many  other  installations. 
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FIGS.  2  AND  3.— GUARD  WIRES  AS  ADOPTED  IN  GLASGOW 
AND  ELSEWHERE 

Wherever  telephone  or  other  wires  are  suspended  above  and  across 
the  trolley  wires,  each  of  the  latter  is  guarded  by  one  No.  7  S.  W. 
G.  galvanized  steel  wire,  carried  parallel  to  and  about  two  feet 
above  the  live  car  wires.  At  first  these  guard  wires  were  insulated 
from  earth  and  placed  from  8  ins.  to  a  foot  to  the  left  and  right 
of  the  respective  trolley  wires.  Now,  however,  they  are  earthed  at 
the  feeder  pole  of  each  half-mile  section  and  placed  for  the  most 
part  vertically  above  the  trolley  wires  which  they  intend  to  pro- 
tect, as  in  Fig.  3.  But,  as  has  been  proved  in  actual  practice,  and 
as  is  shown  by  the  dotted  lines  in  Figs.  2  and  3.  the  fallen  springy 
telephone  wires  do  make  contact,  not  only  with  the  guard,  but  also 
with  the  trolley  wires.  When  the  former  were  insulated  the  cur- 
rent from  the  latter  entered  the  fallen  wires,  and  was  therefore  not 


only  a  great  source  of  danger  to  passing  human  beings  and  ani- 
mals, but  has  been  known  to  set  fire  to  telephone  stations,  wherein 
there  were  either  no  protecting  fuses  or  inefficient  ones.  When 
the  guard  wires  are  earthed  the  short  piece  of  contact-making  fallen 
wire  is  expected  to  melt  almost  instantaneously  and  the  street  end 
thereof  to  fall  harmlessly  to  the  ground.  This  may  happen  with- 
out affecting  the  fuses  or  the  automatic  cut-out  switches  at  the 
tramway  sub  or  main  stations.  In  the  case  of  a  large  number  of 
overhead  conductors  simultaneously  making  contact  with  the  guard 
and  trolley  wires  these  safety  devices  are  expected  to  act  and  thus 
fender  the  trolley  wire  of  the  section  neutral  and  harmless. 

///. — Board  of  Trade  and  PostoMce  Regulations. 

In  the  Board  of  Trade  "Electric  Tramway  Rules"  which  were 
issued  in  March,  1894,  there  are  no  regulations  as  to  guard  wires. 
In  Form  No.  2,  revised  and  published  by  the  Board  of  Trade  in 
i8g6,  we  find  in  clause  22  the  following  statement  regarding  crossing 
wires :  "Where  an  aerial  line  crosses  or  is  in  proximity  to  any 
metallic  substance,  precautions  shall  be  taken  by  the  undertakers 
against  the  possibility  of  the  line  coming  into  contact  with  the  me- 
tallic substance,  or  of  the  metallic  substance  coming  into  contact 
with  the  line  by  breakage  or  otherwise."  * 

The  regulations  by  the  postoffice  authorities  for  telegraph  and 
telephone  wires  crossing  above  trolley  wires,  prior  to  .August.  iQot, 
have  been  as  follows  : 

(1)  "When  there  is  only  a  single  trolley  wire  or  tWo  trolley  wires 
not  more  than  12  ins.  apart,  two  guard  wires  should  be  erected,  as 
shown  in  Figs.  4  and  5. 

(2)  "When  trolley  wires  are  more  than  12  ins.  apart,  and  do  not 
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FIG.  4.— ONE        FIG  s.— TWO  FIG.  6.— TWO  TROLLEY 
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exceed  3  ft.,  the  guard  wires  should  be  increased  to  three  in  num- 
ber, as  shown  by  Fig.  6. 

(3)  "When  the  distance  separating  the  trolley  wires  exceeds  3 
ft.,  each  wire  should  be  separately  guarded  by  two  wires,  as  shown 
by  Fig.  7." 

If  these  postoffice  regulations  were  faithfully  and  carefully  car- 
ried out,  there  can  be  no  doubt  that  the  chances  of  broken  tele- 
graph or  telephone  wires  coming  into  contact  with  the  tramway 
trolley  wires  would  be  minimized.  But  tramway  contractors  and 
companies  or  corporations,  as  well  as  the  general  public,  may  be 
expected  to  object  to  the  multiplicity  of  such  wires  so  near  the 
roadway,  their  liability  to  become  inextricably  mixed  up  in  the 
case  of  an  accident  to  one  or  more  of  them,  and  also  on  aesthetic 
grounds.  I  understand,  however,  that  these  regulations  have  been 
adopted  in  Bradford  and  other  places.  I  am  not  aware  of  any 
place  where  cross-lacing  or  hammock-netting  guard  wires  have 
been  introduced,  as  proposed  by  the  postoffice,  where  the  erection 
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FIG  7— TWO  TROLLEY  WIRES,  NOT  OVER  3  FT.  APART 

of  telegraph  or  telephone  wires  are  so  close  to  the  trolley  wires  as 
to  render  the  aforementioned  protections  inadequate. 

W . — Contacts  Bctzvcen  and  the  Breaking  of  Guard  and  Trolley 

Wires. 

The  chief  and  the  primary  causes  of  such  contacts  and  breakages 
arise  from : 

(i)  The  omission  to  turn  the  trolley-pole  at  the  end  of  a  tram- 
car  line  in  the  proper  slanting  direction  for  the  return  journey,  or 
whenever  the  direction  of  the  propulsion  of  a  car  has  to  be  re- 
versed.   The  neglect  of  this  precaution  often  unships  the  trolley- 


*  E.xtract  of  paper  read  at  the  Glasgow  International  Engineering 
Congress,  1901. 


t  Combined  recent  inspections  have  been  made  by  the  postoffice  and  the 
Board  of  Electrical  Engineers,  with  the  view  of  formulating  a  joint  set  of 
rules.  I  have  been  promised  copies  of  these  before  the  reading  of  this  paper. 
It  is  therefore  likely  that  these  special  rules  will  be  printed  here  in  the  pro- 
ceedings of  this  institution. 


November  9,  1901.] 
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pole  from  the  trolley  wire,  and  permits  the  former  to  foul  the  guard 
wire  or  its  cross  street  span  wire,  thus  severing  the  binding  be- 
tween the  latter  two  wires,  or  breaking  the  guard  wire. 

(2)  Unshipment  of  the  trolley  pulley  at  street  corners  where 
the  hangers  are  too  short,  or  the  frogs  and  the  cast  bronze  (Y)  or 
(-[-)  brackets  at  crossings  are  badly  adjusted. 

(3)  Disconnection  between  the  trolley  wire  from  hangers,  sli- 
cing ears  or  sectional  insulators,  due  to  their  imperfect  soldering 
and  clipping;  or  due  to  the  breaking  of  ears  and  of  the  trolley  wire 
at  the  pinching  pins  of  bracket  crossings. 

(4)  Fusing  of  the  trolley  wire  due  to  intermittent  contact  and 
arcing  between  it  and  a  disconnected  guard  or  span  wire. 

Since  the  guard  wires  are  generally  made  of  but  one  No.  7  S. 
W.  G.  galvanized  steel  wire  (of  18  ins.  diameter,  having  a  breaking 
stress  of  less  than  2000  lbs.),  whereas  the  cross-streets  spans  for 
the  guard  wires  are  composed  of  seven-strand  galvanized  steel 
wires  (each  wire  of  which  is  No.  14  S.  W.  G.  of  .08  in.  diameter, 
with  a  combined  breaking  stress  of  over  3500  lbs.  for  the  complete 
strand),  the  chances  are  that  either  the  guard  wire  or  its  weak 
binding  to  the  span  wire  is  broken.  Then  the  guard  wire  falls  into 
contact  with  the  trolley  wire.  If  the  former  be  insulated  and 
originally  fixed  about  2  ft.  above  and  some  8  ins.  to  i  ft.  to  the  right 
or  left  of  the  trolley  wire,  it  has  the  chance  of  falling  clear  of  the 
same.  The  current  may  then  be  switched  off  at  the  nearest  street 
pillar-box  from  the  half-mile  section  in  which  the  mishap  took 
place  and  the  guard  wire  refiXed  without  causing  any  damage.  If, 
however,  the  guard  wire  should  be  earthed,  either  at  the  center  or 
the  ends  of  its  half-mile  section,  or,  preferably,  at  several  pole- 
points  along  the  same,  and  if  it  be  originally  supported  vertically 
above  its  trolley  wire,  then  it  naturally  falls  upon  the  latter,  and 
the  current  therefrom  enters  the  former  and  causes  delay  and 
trouble. 

When  the  guard  wire  is  only  earthed  at  each  end  of  a  half-mile 
section,  and  contact  takes  place  between  it  and  the  trolley  wire 
(say  about  the  center  of  this  section),  then  the  joint  resistance  of 
the  contact  and  the  two  quarter-mile  lengths  of  guard  wire  may 
be  so  great  that  the  current  passing  through  the  contact  does  not 
increase  the  normal  trolley  wire  current  by  an  amount  sufficient  to 
blow  the  nearest  station  fuses  (if  there  are  any),  or  to  free  the 
automatic  cut-out. 

I  am  of  the  opinion  that  guard  wires  and  their  bindings  should 
be  made  of  silicon  bronze  instead  of  the  usual  galvanized  steel. 
These  would  be  stronger  for  the  same  size,  and  would  not  only 
have  greater  conductivity,  but  they  should  withstand  the  rapid 
corrosive  effect  which  grimy  chemical-laden  atmospheres  have  upon 
galvanized  steel  wires. 

It  is  seldom  that  the  trolley  wires  break  from  overtension  arising 
from  mal-erection,  or  even  from  fouling  the  trolley  poles.  They 
are  usually  composed  of  the  very  best  hard-drawn  98  per  cent  con- 
ductivity copper,  having  a  diameter  of  .37  in.,  which  is  equivalent 
to  No.  3/0  S.  W.  G.,  or  fully  00  B.  and  S.  gage.  The  initial  stress 
which  this  wire  will  stand  before  beginning  to  stretch  is  over  54,000 
lbs.,  or  24  tons  per  square  inch  of  the  full  section.  But  when  sub- 
jected to  a  continuous  steady  pull,  the  very  small  elongation  of  4  per 
cent  is  accompanied  by  a  gradual  diminution  of  the  original  cross 
area  of  fully  40  per  cent.  In  any  case  there  is  comparatively  little 
chance  of  the  trolley  wire  being  broken  by  an  accidental  stress, 
except  where  it  becomes  rapidly  worn  at  sharp  street  curves.  Spe- 
cial watchfulness  is  therefore  necessary  at  such  curves,  in  order 
that  the  copper  wires  may  be  renewed  before  they  become  unduly 
reduced  in  size. 

V. — Freeing,  Earthing,  and  Other  Safety  Devices. 

Even  assuming  that  the  trolley  and  guard  wires  are  made  of  the 
best  materials  and  have  been  erected  in  the  most  substantial  man- 
ner; further,  that  the  former  is  divided  into  separate  half-mile 
sections,  of  which  as  few  as  may  be  practicable  are  supplied  with 
current  from  the  power  house  or  sub-station  by  any  single  "feeder  ;" 
it  is,  nevertheless,  necessary  to  be  able  to  render  any  section  in- 
operative or  "dead"  as  soon  as  possible  after  any  one  or  other  of 
the  previously  mentioned  faults  occur  therein.  Many  devices  have 
been  proposed  and  adopted  with  this  object  in  view,  of  which  the 
following  may  be  mentioned  : 

(1)  Fuses  and  automatic  cut-out  switches  at  the  supply  stations. 
But,  as  we  have  already  stated,  these  do  not  always  act  unless  an 
abnormal  current  is  demanded  by  a  "short  circuit"  to  "earth,"  or 
to  the  "return"  conductor. 

(2)  Fuses  or  automatic  cut-out  switches,  or  simply  hand 
switches,  in  each  of  the  half-mile  street-pillar  switch  boxes.  There 
should  also  be  a  telephone,  or  a  connection  for  one,  in  each  of  these 
boxes,  in  order  to  be  able  to  communicate  direct  to  the  current  sup- 
ply stations  and  the  engineer's  office.  It  is  unusual  to  place  either 
fuses  or  even  automatic  switches  in  these  pillar  boxes,  for  most 
tramway  engineers  object  to  multiplying  such  devices.  They 
therefore  simply  insert  therein  a  main  feeder  hand  switch  and  a 


trolley-wire  section  hand  switch  for  each  car  line,  plus  a  telephone 
wire  connection.  Moreover,  keys  for  opening  these  boxes  are  (as 
a  rule)  only  given  to  the  engineering  staff,  and  consequently  neither 
tlie  car  driver,  nor  the  conductor,  nor  the  car  inspectors  can  operate 
these  switches  in  case  of  an  accident  to  any  particular  section.  All 
that  they  can  do  under  the  circumstances  is  to  use  their  insulating 
gloves  and  pliers,  or  earth  a  fallen  wire  to  the  rails  and  communi- 
cate with  the  head  office  from  the  nearest  special  telephone  pillar. 
This  roundabout  proceeding  causes  an  unnecessary  waste  of  time 
and  blocking  of  the  traffic,  as  well  as  a  possible  cause  of  danger  to 
passengers.  Why  not  supply  these  employees  with  keys,  and  give 
each  of  them  clear  printed  instructions  how  to  act  under  certain 
circumstances  ? 

(3)  Blackwell  &  Company's  "earthing  device"  is  attached  to 
either  a  bracket  arm  or  a  trolley  wire  suspension,  and  it  acts  when 
the  trolley  wire  breaks  by  mechanically  short  circuiting  it  to  the 
rails. 

(4)  Placing  an  earthing  switch  in  each  car.  In  the  case  of  the 
severance  or  disconnection  of  a  trolley  wire,  or  a  serious  downfall 
of  overhead  conductors,  all  that  the  driver  or  the  guard  has  to  do 
is  to  break  the  glass  front  of  a  special  box  and  turn  a  switch  or 
insert  a  plug  into  a  metal  hole,  thus  immediately  earthing  the  trol- 
ley wire  to  the  tramway  rails  through  the  trolley  pole  and  car- 
wheels.  This  operation  instantly  causes  an  abnormal  current  to 
flow  in  the  feeder  to  the  section  in  which  the  car  happens  to  be  at 
the  time,  and  consequently  blows  its  safety  fuse  or  frees  its  auto- 
matic switch  at  the  station.  This  device,  which  is  being  tried  in 
Leeds,  seems  to  me  to  be  one  of  the  simplest  and  most  direct  meth- 
ods of  rendering  a  section  neutral  in  the  case  of  an  emergency.  The 
attendant  at  the  station  should  be  authorized  to  close  the  freed 
automatic  circuit  breaker  three  successive  times ;  when,  should  it 
persistently  and  immediately  fly  out  again,  he  must  attend  to  the 
telephone  for  instructions  before  again  closing  the  switch. 

VII. — Aerial  Telephone  and  Telegraph  Cables  versus  Underground 
Wires  or  Cables. 
In  Glasgow  there  are  now  three  authorities  dealing  with  these 
important  matters,  viz. : 

(1)  The  Government  Postal  Engineering  Department,  which  has 
placed  its  principal  telegraph  and  telephone  city  wires  underground, 
but  which  has  still  a  large  number  of  aerial  wires.    (See  specimen.) 

(2)  The  National  Telephone  Company,  which  has  hitherto  car- 
ried its  fine  bronze  wires  overhead,  and  which,  being  prevented 
from  opening  the  streets,  is  now  running  aerial  telephone  cables. 
These  consist  of  about  one  hundred  paper-insulated  wires  twisted 
together,  and  then  insulated  as  a  whole  with  canvas  and  vulcanized 
india  rubber,  protected  by  waterproof  matting  and  strong  woven 
tape.  These  cables  are  suspended  by  hooks  hung  from  strong 
stranded  steel  span  wires  attached  to  brackets  fixed  to  the  walls 
or  the  roofs  of  buildings.  Two  conductors  are  used  for  each  closed 
telephone  circuit,  to  avoid  induction,  etc.  Such  cables  and  their 
suspension  spans  are  not  likely  to  interfere  with  tramway  trolley 
wires ;  and  even  if  they  did  come  down  in  the  case  of  a  fire,  they 
are  so  large,  well  insulated  and  strong  that  they  could  be  more 
readily  dealt  with  than  a  similar  number  of  bare  bronze  springy 
wires. 

(3)  We  have  the  corporation  of  Glasgow,  which  has  very  prop- 
erly taken  the  precaution  to  place  all  its  telephone  wires  and  cables 
in  underground  cast-iron  pipes  where  they  approach  the  tramway 
lines. 

There  cannot  be  the  slightest  doubt  that  the  only  sure  and  safe 
plan  is  to  place  all  non-tramway  electrical  conductors  of  what- 
ever kind  underground. 

APPENDIX. 

T.\BLE  I.— TESTS  OF  TROLLEY,  SPAN  AND  GUARD  WIRES  FOR 
GLASGOW  CORPORATION  TRAMWAYS 

(By  the  Steel  Company  of  Scotland,  Ltd.,  Hallside  Works,  Aug.  30,  1900.) 
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trolley  wire.  3/0  V 
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Trolley  span  wire,"] 
Galvanized  steel  of  j 
7  strands.      Each  V 
wire  No.  12  S.  W.  I 
 J 

Guard  span  wire, gal-  ) 
vanized  steel  of  7 
strands.  F.ach  wire 
No.  14  S.W.G. 

Guard  wire,  one  No. 
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0.85 


Lbs. 


3584 


1004 


Break- 
ing 
Stress 

Initial 
Stress 

per  cent, 
8" 

Size  of 
Fracture 

Tons 
per 
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Chemical  Depart.ment,  October  5,  ]90(I. 
TABLE  II.— ANALYSIS  OF  THREE  SAMPLES  OF  COPPER  ALLOY 
FOR  "EARS"  AND  "PULL-C )FFS" 


Straight  Line 
Ear 

Guard  Double 
Pull  Off 

Trolley  Single  Pull 
Off 

Tin  

88.54 
7.79 
0.75 

85.84 
4.57 
2.86 
G.-J4 

85  84  per  cent. 
8.73 
0.73 
4.13 

TEST  III. 

Tensile  Test  of  Globe  Strain.    (Insulation  green  color.) 

The  first  perceptible  extension  was  noticed  when  the  tensile  stress  reached 
2.5  tons  (5600  lbs.),  while  tlie  composition  slightly  cracked.  The  specimen 
broke  through  bottom  eye  at  the  maNinnim  stress  of  2.9  tons  (fii%  lbs.), 
while  the  original  crack  in  the  comjxp^ition  widened. 

TEST  ]^'. 

Tensile  Tests  of  Two  Brooklyn  Strain  Insulators.    (Composition  red  color.) 
The  large  one  broke  through  large  eye  after  a  stress  of  3.3  tons  (7392  lbs.) 
was  reached.    The  small  one  broke  through  large  eye  after  a  strain  of 
2.2  tons  (4928  lbs.)  was  reached.    The  composition  did  not  show  signs  of 
cracking  in  either  case. 

TEST  \". 

Tensile  Test  of  Double  Pull-ofl.    { Coniiiosition  green  color.) 

First  perceptible  extension  observed  when  the  tensile  strain  reached  .07 
tons  (156.8  lbs.)  Insulated  bolt  became  fast  at  1.1  tons  (2464  lbs.),  rup- 
tured through  one  arm  at  a  stress  of  1.9  tons  (4256  lbs.) 
Original  distance  between  centers  of  eye-holes  II  ins.,  extended  3  ins.  to 
4  ins.  when  bolt  became  fast.  Total  extension  at  rupture,.  2  ins.  Com- 
position intact. 

TEST  VL 

Tensile  Test  of  Single  Pull-off.    (Composition  green  color.) 

The  first  perceptible  extension  showed  at  a  stress  of  .09  tons  (2U16  lbs.) 
Insulated  bolt  began  to  bend  at  1.2  tons  (26S8  lbs.),  and  center  of  bolt  to 
center  of  eye-hole  extended  1  in.    Final  rupture  at  1.9  tons  (4256  lbs.) 
TEST  VII. 

Compression  Test  on  Single  Pull-off  Insulated  Bolt.    (Red  color.) 

Original  diameter  1.18  ins.,  slightly  tapered. 
At   4  tons  (  8,960  lbs.)  very  slight  cracks  observable  in  composition. 
At    6  tons  (^13,440  lbs.)  diameter  or  deflection  stood  at  1.17  ins. 
At  10  tons  (22,400  lbs.)  diameter  or  deflection  stood  at  1.165  ins. 
At  11  tons  (24.640  lbs.)  diameter  or  deflection  stood  at  1.15  ins. 
At  IIV2  tons  (25,780  lbs.)  badly  cracked. 

TEST  VIII. 

Compression  Test  on  Single  Pull-off  Insulated  Bolt.    (Green  color.) 

Original  diameter  1.18  ins.,  slightly  tapered. 
At  4  tons  (  8,960  lbs.)  showed  very  slight  cracks. 
At  6  tons  (13,440  lbs.)  diameter  or  deflection  was  1.17  ins. 
At  8  tons  (17,920  lbs.)  diameter  or  deflection  was  1.16  ins. 
Cracks  in  composition  gradually  extended  as  weight  was  applied,  until 
;it  8  tons  (17,920  lbs.)  it  was  badly  cracked. 

TEST  IX. 

Tensile  Test  of  Ear  with  Insulated  Bolt  Screwed  in.    (Green  color.) 

After  gradually  applying  the  stress  up  to  2  tons  (4480  lbs.)  the  composi- 
tion came  off  head  of  bolt.  The  car  collapsed  on  both  sides  of  screwed 
neck  when  the  stress  reached  4.6  tons  (10, .304  lbs.) 

 ♦♦♦  

A  Pleasant  Outing  of  the  New  England  Street  Railway 

Club 


One  of  tlif  mu^l  enjoyable  excursions  which  the  New  England 
.Street  Railway  Club  has  ever  had  was  made  on  Tliursday, 
Oct.  31.  Through  the  efforts  of  the  president,  H.  E.  Bradford,  di- 
\ision  superintendent  of  the  Worcester  Consolidated  Street  Rail- 
way Company,  permission  was  obtained  to  inspect  the  works  of  the 
Washburn  &  Moen  department  of  the  American  Steel  &  Wire  Com- 
pany at  Worcester,  and  a  large  party  of  railway  engineers  and  their 
friends  lett  Boston  in  a  special  car  attached  to  the  noon- train  for 
Worcester.  On  arriving  at  the  station  the  party  was  greeted  by 
officers  of  the  Consolidated  Railway  and  considerably  increased  in 
numbers  by  the  addition  of  out-of-town  members  who  had  reached 
V/orcester  by  other  routes.  Special  trolley  cars  were  furnished 
10  the  visitors,  in  which  they  were  taken  to  the  works,  where  about 
three  hours  were  most  pleasantly  spent  in  a  general  inspection  of 
such  of  the  operations  and  processes  as  could  be  consistently  shown. 
The  well-known  policy  of  the  company  in  discouraging  visitors 
makes  the  courtesy  of  Vice-President  P.  W.  Moen  in  extending 
the  invitation  to  inspect  the  factory  all  the  more  marked,  and  much 
gratification  was  felt  by  the  members  of  the  club  at  the  honor  done 
them.  The  railway  men  were  greatly  interested  in  the  many  special 
machines  which  have  been  perfected  for  the  manufacture  of  the 
numerous  products  of  the  company.  The  making  of  dififerent 
forms  of  steel  wire  fence,  of  which  a  large  quantity  is  used  on  the 
New  England  suburban  lines,  was  watched,  and  the  mechanical 
perfection  of  the  fence  machines  greatly  admired    Another  process 


which  attracted  attention  was  the  manufacture  of  steel  spring 
sand-box  ducts.  The  spectacular  effects  of  the  rolling  mills  and 
foundries  produced,  as  usual,  the  greatest  outbursts  of  enthusiasm, 
and  the  party  was  permitted  to  witness  a  large  "pour."  The 
party  returned  by  the  special  cars  to  the  Bay  State  Hotel, 
where  the  usual  monthly  banquet  was  held,  President  Brad- 
ford acting  as  toastmaster.  About  seventy  members  and  guests 
were  present,  and  after  the  dinner  Mr.  Bradford,  in  a  few  well- 
chosen  words  of  welcome  and  congratulation  expressed  the  pleas- 
ure of  the  local  railway  in  being  able  to  serve  the  club,  and  pointed 
out  the  importance  which  the  club  has  assumed  in  New  England 
street  railway  affairs.  Although  little  over  a  year  old,  the  member- 
ship is  considerably  over  the  two  hundred  mark,  and  every  meeting 
brings  in  large  additions  to  the  roll.  Thanks  to  the  efforts  of  the 
club's  energetic  secretary,  J.  H.  Neal,  this  growth  is  likely  to  con- 
tinue. Several  short  speeches  were  made  before  the  party  broke 
up,  among  the  speakers  being  C.  F.  Baker,  superintendent  of  mo- 
tive power  and  machinery  of  the  Boston  Elevated  Railway  Com- 
pany ;  E.  C.  Spring,  superintendent  of  the  Newton  &  Boston  Street 
Railway  Company ;  G.  B.  Larrabee,  superintendent  of  the  Hartford 
&  Springfield  Railway  Company,  and  William  Pestell,  superintend- 
ent of  motive  power  of  the  Worcester  Consolidated  Street  Railway 
Company.  Among  those  who  participated  in  the  outing  were  the 
following : 

G.  H.  Dodge,  Boston  &  Lowell  Street  Railway  Company;  J.  T. 
Conway,  Old  Colony  Street  Railway  Company,  Quincy;  Percy 
Hodges,  Boston ;  John  W.  Ogden,  Concord,  Maynard  &  Hudson 
Street  Railway  Company,  Maynard ;  John  N.  Sherman,  Old  Colony 
Street  Railway  Company,  Brockton  ;  Frank  Miller,  Worcester  & 
Webster  Street  Railway  Company,  Oxford ;  W.  D.  Wright,  Union 
Railroad  Company,  Providence;  E.  W.  Goss,  Milford,  Holliston 
&  Framingham  Street  Railway  Company;  H.  E.  Farrington,  Lynn 
&  Boston  Railroad  Company ;  George  W.  Rounds,  Old  Colony 
Street  Railway  Company,  Hyde  Park ;  George  B.  Larrabee, 
Thompsonville,  Conn. ;  C.  A.  Rodwell,  Sanford,  Maine ;  F.  P. 
Quackenbush,  Natick  &  Cochituate  Street  Railway  Company ;  F. 
D.  Hall,  Boston  &  Maine  Railroad,  Boston ;  John  R.  Cochrane, 
Newton  &  Boston  Street  Railway  Company,  Newtonville ;  C.  F. 
Shepard,  Lawrence  &  Reading,  Reading;  J.  B.  Whitney,  LTnion 
Freight  Railroad  Company,  Boston ;  E.  J.  Ranch,  Old  Colony 
Street  Railway  Company,  Campello ;  Edward  B.  Spring,  Newton 
&  Boston  Street  Railway  Company,  Newtonville ;  F.  G.  L.  Hen- 
derson, Newton  Street  Railway  Company,  West  Newton ;  C.  W. 
Shippy,  Boston ;  Charles  F.  White,  Boston ;  Henry  F.  Kellogg, 
Frank  Ridlon  Company,  Boston ;  J.  B.  Robinson,  Harrington  & 
Robinson,  Boston  ;  Sidney  E.  Junkins,  Westinghouse,  Church,  Kerr 
&  Company.  Boston ;  F.  H.  Henry,  Heywood  Bros.  &  Wakefield 
Company,  Wakefield ;  Frank  O.  Nourse,  Sherburne  &  Company. 
Boston ;  J.  E.  Johnson,  Laconia  Car  Company,  Boston ;  N.  L. 
Wood,  Frank  Ridlon  Coinpany,  Boston  ;  John  C.  Spring,  Laconia 
Car  Company,  Boston ;  James  F.  Wattles.  Rand-Avery  Supply 
Company,  Boston ;  Edgar  W.  Upton,  Peabody ;  C.  S.  Hawley,  Con- 
solidated Car  Heating  Company,  New  York ;  George  C.  Morse. 
Rochester  Car-Wheel  Works,  Taunton ;  L.  H.  McClain,  Massa- 
chusetts Railroad  Inspector,  Newtonville;  H.  W.  Smith,  Stuart- 
Howland  Company,  Boston  ;  Robert  Mathias,  Frank  Ridlon  Com- 
pany, Boston  ;  George  W.  Evans,  Bloomfield,  N.  J. ;  W.  S.  Fernald, 
F.  O.  Dewey  Company,  Boston ;  Frank  Ridlon,  Frank  Ridlon  Com- 
pany. Boston ;  Philip  W.  Davis,  Electric  Storage  Battery  Com- 
pany. Boston. 


Some  Interesting  Features  of  the  Austin  Rapid  Transit 
Operation 

The  Austin  Rapid  Transit  Railway  Company  has  recently  com- 
pleted its  new  power  house,  which  it  was  obliged  to  build  after  the 
breakage  of  the  municipal  dam  from  which  power  was  obtained  for 
operating  the  street  railway  line.  New  car  shops  at  the  same  location 
have  also  been  completed.  The  company  operates  ten  cars  without 
conductors.  At  the  principal  transfer  point  in  the  center  of  the 
city  a  small  house  has  been  erected  just  outside  the  sidewalk  line, 
where  a  man  stays  to  make  small  repairs,  furnish  change,  and  help 
collect  fares  from  crowded  cars. 

One  peculiar  point  noticed  on  some  of  the  closed  cars  in  use  in 
Austin  is  the  presence  of  a  runningboard  and  hand  rail  along  the 
outside  of  the  ordinary  box  car.  On  special  occasions,  with  the 
limited  number  of  cars  at  the  company's  disposal,  it  is  necessary 
to  provide  every  possible  means  to  carry  passengers,  and  the  b.oys 
and  men  are  glad  to  take  a  place  on  the  runningboard  of  the  closed 
car  on  such  occasions  rather  than  not  go  at  all. 

F.  E.  Scoville,  secretary  and  general  manager  of  the  .Austin 
Rapid  Transit  Railway  Company,  has  done  much  to  improve  the 
property  in  the  face  of  adverse  financial  conditions  at  the  time  he 
took  hold. 
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Hydraulic  Power  Plant  at  York  Haven,  Pa. 


Work  has  already  been  commenced  on  the  large  water-power 
plant  at  York  Haven,  Pa.,  on  the  Susquehanna  River,  which,  when 
completed,  will  be  one  of  the  largest  in  the  country.  The  project 
was  conceived  by  Henry  L.  Carter,  president  of  the  York  Haven 
Power  Company,  who  some  seventeen  years  ago  established  the 
mills  of  the  paper  company  at  this  place,  and  has  since  utilized  a 
portion  of  power.  It  was  not,  however,  until  the  spring  of  igoi 
that  Messrs.  Morris  and  Whitehead,  bankers  of  Philadelphia,  in- 
vestigated the  proposition  with  their  engineers  and  made  propo- 
sitions which,  with  some  modifications,  were  acceptable  to  all 
parties  interested.  Satisfactory  financial  arrangements  being  made, 
work  was  at  once  commenced  on  the  development  of  the  property. 
Mr.  Carter,  president  of  the  company,  at  once  took  direct  charge 
of  all  construction,  with  Thomas  Green  as  general  superintendent, 
and  ably  seconded  by  H.  B.  Montgomery  as  general  business  man- 
ager and  paymaster,  while  the  Hon.  Judge  W.  F.  Bay  Stewart 
championed  the  financial  arrangements. 

On  June  17  work  was  commenced  on  the  construction  of  the 
cofiferdam  enclosing  the  site  of  the  proposed  power  house,  which 
is  located  about.  400  ft.  to  the  eastward  of  the  mill  buildings  of 
the  York  Haven  Paper  Company.  The  improvements  decided  upon 
in  order  to  make  available  the  entire  flow  of  the  stream  consists 
of  a  low  dam  at  the  head  of  the  falls,  which  will  be  connected 
with  the  power  house  and  forebay  by  a  masonry  wall  3500  ft.  in 
length  and  from  26  to  38  ft.  in  height,  16  ft.  in  width  at  top  and 
19  ft.  at  base,  this  wall  forming  a  head  race  which  will  be  375  ft. 
in  width,  with  an  average  depth  of  16  ft.  This  wall  will  contain 
100,000  cu.  yds.  of  masonry.  The  available  head  at  ordinary 
stages  of  water  will  be  22  ft. ;  this  will  be  increased  to  25  ft.  at 
periods  of  extreme  low  water.  The  head-race  well  will  be  carried 
to  an  elevation  6  ft.  higher  than  the  crest  of  the  dam,  or  9  ft. 
above  the  extreme  low  water,  for  the  purpose  of  maintaining  the 
normal  head  during  ordinary  floods. 

The  line  of  the  power  house  will  be  parallel  to  the  direction  of 
the  current  in  the  river,  making  a  slight  angle  with  the  wall  of 
the  head  race.  The  power  house  will  be  478  ft.  in  length,  51  ft.  in 
width,  with  twenty  wheel  chambers,  each  containing  two  turbines, 
each  turbine  having  a  capacity  of  600  hp.  There  will  also  be  two 
smaller  chambers,  in  each  of  which  will  be  placed  a  turbine  of 
250  hp,  for  the  operation  of  electric  exciters.  Each  pair  of  the 
larger  turbines  will  operate  a  750  kw  generator. 

The  switchboard,  75  ft.  in  length,  will  be  located  on  a  floor 
near  the  south  end  of  the  building,  above  and  overlooking  all  the 
machinery  on  the  power  house  floor. 

The  transformer  house  will  be  located  about  200  ft.  directly  west 
from  the  portion  of  the  power  house  in  which  the  switchboard 
is  placed  and  connected  with  the  power  house  with  a  broad  walk 
and  railway  tracks. 

The  location  of  the  development  at  York  Haven  is  extremely 
favorable  from  a  business  point  of  view,  as  the  existing  demand 
for  power  within  a  radius  of  16  miles  is  largely  in  excess  of  the 
supply.  The  city  of  York  is  within  11  miles,  Middletown  8  miles, 
Steelton  12  miles,  Harrisburg  16  miles. 

The  company  is  thoroughly  equipped  with  all  kinds  of  machin- 
ery with  which  to  prosecute  the  rapid  construction  of  the  work, 
instructions  having  gone  forth  to  push  the  work  steadily  and 
vigorously  through  the  winter  months,  with  the  expectation  that 
they  will  be  able  to  deliver  power  in  any  of  the  cities  mentioned 
or  upon  their  own  lands  by  the  fall  of  1902.  Contracts  have  been 
closed  with  the  Stanley  Electric  Company  for  the  entire  electrical 
equipment. 




Annual  Report  of  the  Montreal  Street  Railway  Company 


The  annual  report  of  the  Montreal  Street  Railway  Company  for 
the  year  ending  Sept.  30,  igoi,  presented  at  the  annual  meeting  of 
the  company,  held  Nov.  6,  showed  a  net  profit  of  $649,252,  as  com- 
pared with  $647,247  for  the  previous  year.  Out  of  this  amount 
four  quarterly  dividends  of  2J/2  per  cent  each  were  declared, 
amounting  in  all  to  $551,700,  leaving  a  surplus  of  $97,552,  of 
which  amount  the  sum  of  $50,000  has  been  added  to  the  contingent 
account,  and  the  balance,  $47,552,  has  been  added  to  the  surplus 
account.  An  amount  of  %22,27y,  expended  during  the  year  on 
special  renewals,  has  been  charged  against  the  contingent  account. 
While  the  increase  in  the  company's  business  during  the  year  has 
been  most  satisfactory,  the  operating  expenses  show  an  increase  of 
11.32  per  cent  over  last  year.  This  increase  is  mainly  due  to  the 
increased  cost  of  coal  and  increased  expenditure  required  for  the 
maintenance  of  the  roadbed  and  rolling  stock  of  the  company. 

One-quarter  of  the  amount  of  power  contracted  for  with  the 
Montreal  &  St.  Tawrence  Light  &  Power  Company  (formerly  the 


Chambly  Manufacturing  Company)  has  been  successfully  trans- 
mitted from  the  company's  William  Street  power  house  since 
March  26,  1901,  and  machinery  to  accept  the  balance  of  the 
power  contracted  for  is  on  order,  and  will  be  delivered  and  in- 
stalled early  next  year.  The  buildings  to  receive  the  same  are  at 
present  under  construction.  In  addition  to  this  electrically-driven 
plant,  the  company  has  purchased  and  installed  two  steam  units, 
capable  of  developing  3000  hp,  establishing  the  policy  of  having 
duplicate  plants,  capable  of  meeting  all  contingencies  and  pro- 
viding for  the  increase  in  the  company's  business.  The  rolling 
stock  has  been  increased  during  the  past  year  by  the  addition  of 
thirty-one  motor  cars,  fully  equipped,  also  one  rotary  snow  plow 
with  equipment. 

The  company  has  obtained  franchises  from  the  municipalities  of 
St.  Louis  and  St.  Paul,  thereby  adding  a  large  and  valuable  ter- 
ritory to  its  main  system,  and  on  June  20,  1901,  the  company 
purchased  certain  bonds  and  stock  of  the  Montreal  Park  &  Island 
Railway  Company,  which  purchase  was  subsequently  ratified  at  a 
general  meeting  of  shareholders,  held  on  July  10. 

A  comparative  operating  report  of  the  company  for  1901  and 
1900  follows: 

Year  ending  Sept.  30  1901  1900 

Gross  receipts  $1,900,680  $1,769,905 

Operating  expenses   1,105,269  992,926 

Net  earnings    $795,411  $776,979 



An  Important  Decision  in  Ohio 


The  decision  of  Judge  Fisher  in  the  Circuit  Court  at  Hamilton, 
Ohio,  in  the  five  injunction  cases  of  the  Hamilton  &  Lindenwald 
Electric  Transit  Company,  the  Cincinnati,  Hamilton  &  Dayton 
Railroad,  Louis  Duemer,  O.  V.  Parrish  and  Christian  Henes  against 
the  Hamilton,  Glen  dale  &  Cincinnati  Traction  Company  (Mill- 
creek  Valley  Railroad)  has  aroused  great  interest  among  lawyers, 
street  railway  men  and  property  owners  along  proposed  or  existing 
street  railway  routes  in  municipalities  of  Ohio.  In  overruling  the 
motions  of  the  defense  to  strike  out  those  parts  of  the  petitions 
referring  to  the  purchase  of  contents.  Judge  Fisher  gave  the  first 
judicial  discussion  on  the  question  of  selling  consents  in  the  history 
of  Ohio  courts,  it  is  said.  The  following  extracts  from  the  Court's 
opinion  are  of  interest: 

"The  questions  are  new,  although  they  do  not  involve  a  new 
principle.  Street  railways  in  Ohio  or  any  other  State  are  due  to 
the  wonderful  progress  that  has  been  made  in  the  development  of 
motive  power,  and  our  statute  is  much  unsettled.  Entire  new  sys- 
tems have  been  developed  by  reason  of  electrical  appliances.  The 
whole  matter  is  uncertain,  and  the  precedents  made  by  the  courts 
are  not  yet  sufficiently  tested  as  to  be  certain  that  they  are  abreast 
of  the  new  order  of  things  and  the  new  conditions  that  confront 
the  general  public. 

"It  (by  authority  quoted)  appears  that  the  action  of  the  council 
is  not  conclusive  against  the  counting  of  consents.  I  am  there- 
fore of  the  opinion  that  if  the  right  vested  in  the  abutting  property- 
owner  by  the  statute  to  grant  or  withhold  consent  to  such  use  of 
the  street  is  such  an  individual,  tangible  or  property  right  as  other 
abutting  owners  have  no  interest  therein,  then  such  abutting  owner 
might  sell  his  consent,  and  the  fact  of  the  sale  would  not  be  ma- 
terial ;  but  otherwise  he  would  have  no  such  right,  and  consent  ob- 
tained in  such  a  way  would  become  material  as  against  other  abut- 
ting holders  who  refuse  to  sign. 

"Every  abutting  owner  on  the  street  is  affected  by  the  vote  of 
every  other  abutting  owner.  His  protection  under  the  statute  de- 
pends upon  a  fair,  impartial  and  honest  exercise  of  the  right  of 
those  entitled  to  vote  with  him.  He  is  compelled  to  submit  to  the 
will  of  the  majority;  he  is  compelled  to  surrender  his  wishes,  his 
desires,  his  convenience,  and  probably  his  comfort  to  the  wish  of 
a  majority,  without  compensation.  If  the  majority  of  abutting 
owners  upon  the  street  over  which  the  council  has  laid  out  a  route 
of  a  railroad  votes  for  the  grant  of  that  street  for  the  use  of  a  rail- 
road, the  minority  cannot  complain,  and  they  have  no  right  what- 
ever of  compensation,  except,  if  in  the  use  of  the  street,  their  inci- 
dental or  acquired  rights  are  interfered  with,  and  it  seems  to  me 
that  in  making  this  surrender  he  has  a  right  to  require  a  fair,  im- 
partial and  honest  vote,  uninfluenced  by  any  money  consideration, 
or  any  other  consideration  which  inures  entirely  to  him. 

"The  consents  simply  authorize  the  council  to  make  a  grant.  It 
may  or  may  not,  after  these  consents  are  filed,  maka  the  grant.  It 
cannot  m.nke  the  grant  without  the  consent,  but  is  under  no  obliga- 
tions to  make  the  grant  with  the  consents.  In  other  words,  it  acts 
independently  of  the  consents  of  the  people  as  to  the  exercise  of 
its  legislative  authority  in  granting  it  after  the  consents  are  filed, 
so  far  as  the  refusal  to  grant  mav  he  concerned." 
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"I  think  the  doctrine  is  well  established  that  the  consents  pro- 
cured in  this  way  (by  purchase)  or  in  a  way  which  is  a  fraud  upon 
the  rights  of  the  abutting  owner  and  the  legislative  body,  and  this 
is  a  questionable  fact,  is  not  a  legal  consent  and  cannot  be  counted 
as  against  non-consenting  abutting  owners. 

"Abutting  owners,  the  public,  have  rights  which  the  court  must 
with  a  firm  hand  protect,  and  much  caution  should  be  employed  by 
courts  in  setting  precedents,  where  loose  legislation  opens  the  door 
to  infringement  upon  their  rights  or  right  by  corporation  or  indi- 
viduals, and  new  principles  are  to  be  applied  to  new  methods. 

"The  statute  provides  that  before  the  City  Council  can  make  a 
grant  to  construct  a  railroad  a  majority  of  the  feet  front  must  be 
filed. 

"The  council  is  supposed  to  act  in  granting  this  largely,  or  in  a 
great  measure,  upon  the  willingness  of  the  people  whose  property 
abuts  upon  the  route  to  consent  to  the  railroad. 

"Every  abutting  owner  upon  this  railroad  has  the  right  to  vote, 
as  far  as  his  street  is  concerned,  as  to  whether  he  desires  the  rail- 
road upon  that  street.  This  vote  is,  like  any  other  vote,  cast  for 
the  influence  it  has  upon  the  council  as  to  the  granting  of  the  right, 
and  it  is  of  the  highest  importance,  so  far  as  it  concerns  public 
policy  and  the  integrity  of  the  citizenships,  that  these  votes  be  cast 
honestly  and  fairly,  without  influence  of  a  money  consideration. 
Look  to  what  it  would  lead. 

"It. may  be  said  that  this  holding  up  by  those  plaintiffs  was  mere 
spite  work.  I  am  not  here  to  say  that  this  road  is  being  held  up  by 
these  plaintiffs ;  the  court  cannot  look  to  that  question  in  deter- 
mining this  motion. 

"The  statute  provides — wisely  provides — that  the  abutting  own- 
ers' consents  must  be  obtained,  and  the  purpose  of  the  statute  ought 
to  be  carried.  The  railroad  company,  for  its  own  protection,  the 
people,  for  their  own  protection,  require  that  the  purpose  of  the 
statute  be  not  dwarfed,  and  the  courts  should  say  that  consents 
should  be  honestly  and  fairly  obtained,  and  that  where  purchased 
are  illegal,  and  should  inquire  through  evidence  whether  the  vote 
was  a  free  exercise  of  the  right  or  purchased. 

"If  it  be  true  that  a  railroad  company,  or  person,  can  be  per- 
mitted to  step  out  and  buy  consents,  and  the  courts  would  recognize 
this  as  legal,  any  railroad  company  could  be  held  up  for  thousands 
and  hundreds  of  thousands  of  dollars.  There  would  be  no  way  of 
getting  into  a  city  except  by  purchase  of  the  consents  of  mercenary 
people.  The  very  policy  of  the  law  and  the  very  purpose  of  protec- 
tion, both  to  the  company  and  to  the  people,  are  destroyed  if  courts 
permit  this  to  be  done. 

"I  do  not  know  what  the  facts  may  be  in  these  cases,  nor  do  I 
know  whether  the  plaintiffs  are  prosecuting  in  good  faith  or  are  the 
paid  tools  of  another  corporation,  all  done  to  harass.  All  this  is 
evidence.  I  'have  to  do  now  only  with  the  principle  involved.  Is  a 
purchased  consent  of  an  abutting  owner  a  valid  consent,  and  should 
it  be  counted,  and  can  evidence  be  offered  at  the  suit  of  an  abutting 
owner  upon  such  consent?  I  think  such  consent  would  be  illegal, 
and  evidence  as  to  illegality  may  be  heard. 

"The  motion,  therefore,  will  be  overruled." 



Some  Interesting  Facts  for  Mechanical  Engineers 


There  were  recently  completed  in  a  large  manufacturing  com- 
pany a  series  of  tests  made  in  its  boiler  room  on  the  American 
stoker.  This  automatic  firing  device  has  been  rapidly  growing  in 
favor  among  the  engineers  of  the  country,  and  the  company  re- 
ferred to  installed  twelve  of  the  stokers  imder  six  517.5-hp  Stirling 
boilers,  in  order  that  a  thorough  investigation  of  their  operation 
might  be  made.  The  tests  were  under  the  direction  of  Prof.  J.  E. 
Denton,  Dean  and  Main,  and  George  H.  Barrus,  who  have  recently 
submitted  their  report  to  the  parties  interested.  The  following 
guarantees  were  made  by  the  American  Stoker  Company  in  the 
contract,  and  the  tests  were  made  in  competition  with  another  make 
of  stoker,  to  determine  their  fulfilment :  By  the  proper  use  of  the 
stokers  the  stacks  were  guaranteed  to  be  practically  smokeless, 
except  at  such  times  as  fires  are  being  cleaned,  new  fires  started, 
or  boilers  unduly  forced  ;  by  the  proper  and  intelligent  use  of  the 
stokers  an  evaporation  of  11.5  lbs.  per  pound  of  dry  coal  from  and 
at  212  F.,  based  on  the  use  of  coals  containing  not  less  than  14,500 
B.  T.  U.  determined  by  standard  calorimeter ;  and  an  increased 
capacity  al)Ove  boiler  builder's  ratings  of  33  1-3  per  cent.  The 
manufacturers  further  assumed  all  repairs  and  renewals  above  5 
per  cent  over  contract  price  due  to  proper  use  and  incident  to  wear 
and  tear  in  the  operation  for  the  first  two  years  from  date  of  actual 
operation  by  the  purchasers.  In  determining  guarantees  as  made,  it 
was  agreed  that  no  boiler  test  should  be  run  for  less  than  10  hours 
nor  longer  than  24  hours,  and  during  efficiency  trials  the  boilers 
were  to  run  at  or  within  10  per  cent  of  their  minimum  rating. 


Forced  draft  was  used  with  the  stokers,  the  blast  being  furnished 
by  the  usual  fan,  supplied  with  power  from  an  electric  motor. 
One  fan  supplied  the  air  for  three  boilers.  The  tests  were  eight 
in  number,  part  of  them  preliminary  and  part  final.  The  pre- 
liminary tests  determined  the  coal  which  most  satisfactorily  filled 
the  specifications  of  heat  value  obtainable  at  the  plant,  and  trained 
the  firemen  to  the  use  of  the  stokers,  so  that  in  the  final  tests  no 
objections  could  be  made  by  either  of  the  competitors. 

In  the  complete  evaporative  trials,  of  which  all  the  tests  con- 
sisted, the  methods  laid  down  by  the  boiler  test  committee  of  the 
American  Society  of  Mechanical  Engineers'  code  of  1899  was  sub- 
stantially accorded  to  the  "alternate"  method  advocated  by  this 
committee,  being  used  in  starting  and  stopping  a  test,  so  far  as  this 
could  be  done  on  boilers  fitted  with  stoking  apparatus.  To  deter- 
mine the  amount  of  steam  used  by  the  American  stokers,  steam 
for  the  two  steam  motors  which  operated  the  device  was  passed 
through  an  orifice  arranged  for  the  attachment  of  a  gage  on  each 
side,  and  frequent  observations  were  made  of  the  fall  of  pressure 
due  to  the  passage  of  the  steam  through  the  orifice.  The  readings 
of  the  gage  were  referred  to  a  calibration  made  by  passing  the  steam 
e.xhaust  of  the  motors  through  a  surface  condenser  and  collecting 
and  weighing  the  resulting  condensing  water.  Frequent  observa- 
tions were  made  of  the  gases  escaping  from  the  stacks,  but  no  sys- 
tematic attempt  was  made  at  determining  the  precise  degree  of 
smokelessness  or  quantities  of  smoke  produced,  as  the  case  might 
be.  Whenever  the  stokers  were  operating  in  a  normal  manner  and 
the  fires  were  not  worked  by  hand  in  any  way,  the  report  states  that 
there  was  practical  absence  of  smoke.  Following  is  an  abstract  of 
the  general  deductions  made  from  the  results  of  the  tests  as  con- 
tained in  the  report : 

The  economy  realized  by  the  Stirling  boiler  and  American 
stoker  under  the  conditions  prescribed  by  the  contract  is  shown  by 
a  test  made  June  6,  1901.  Tlie  result  of  this  test  is  a  gross  evapora- 
tion from  and  at  212  degs.  per  pound  of  dry  coal  of  11.889  lbs.,  and 
a  net  evaporation  of  11-743  lbs.  The  guarantee  calls  for  11. 5  lbs. 
Consequently,  the  results  obtained  exceed  that  guaranteed  by  .389 
lbs.  gross  and  .243  lbs.  net  per  pound  of  coal,  which  are  respectively 
3.4  per  cent  and  2. 1  per  cent  above  the  guarantee. 

On  a  test  made  June  8  the  boiler  developed  716  gross  horse-power 
and  70s  net  horse-power,  which  quantities  are  respectively  38.4 
per  cent  and  36.2  per  cent  above  the  builder's  rated  capacity  of  517.5 
lip.  The  stoker  contract  stipulates  a  rated  horse-power  of  500.  On 
this  basis  the  percentages  are  respectively  43.2  per  cent  and  41  per 
cent  above  the  rating.  The  contract  calls  for  an  increase  of  33  1-3 
per  cent  above  the  rating:  consequently,  whichever  rating  is  taken, 
the  guarantee  is  amply  fulfilled. 

In  this  connection  it  may  be  stated  that  the  boiler  was  not 
crowded  to  its  utmost  capacity,  there  being,  as  the  record  shows, 
practically  no  blast  under  the  side  grates.  For  a  period  of  one 
single  hour  during  the  trial  the  amount  of  water  evaporated  was 
24,120  lbs.,  which  represents  835  hp,  or  60  per  cent  above  the  rated 
capacity  of  517.5. 

The  cost  of  fuel  is  derived  from  the  results  of  the  tests  of  June 
18  and  19,  taking  the  price  of  coal  at  $3  per  ton  of  2240  lbs.  In  the 
case  of  the  Stirling  boiler  with  American  stoker  the  weight  of 
coal  used  per  year  is 

34.5X24X360 

 =  26,093  lbs.. 

11.421 

or  TT.6s  tons.  This,  at  $3  per  ton,  cost  $34.95.  The  cost  of  repairs 
on  the  American  stokers  which  must  actually  be  borne  by  the  pur- 
chaser is  fixed  by  the  contract  for  a  period  of  two  years,  and  can- 
not exceed  5  per  cent  of  the  cost  of  the  installation.  This,  reduced 
to  the  horse-power  basis,  amounts  to  12.5  cents  per  horse-power 
per  year. 

Finally,  the  conclusions  of  the  engineers  respecting  the  fulfil- 
ment of  the  guarantees  stipulated  in  the  American  Stoker  Com- 
pany's contract  state  that  the  stack  is  practically  smokeless,  as 
required ;  the  evaporation  per  pound  of  dry  coal  exceeds  the  stipu- 
lated II. 5  lbs.;  the  capacity  developed  is  above  the  33  1-3  per  cent 
excess  required,  and  all  of  the  American  Stoker  Company's  guar- 
antees were  fulfilled. 

This  test  is  probably  the  most  elaborate  and  thorough  of  any 
stoker  test  ever  made. 



Opening  for  Americans  in  Great  Britain 


The  British  Electric  Traction  Company,  of  Norfolk  Street, 
Strand,  London,  one  of  the  largest  tramway  companies  in  Great 
Britain  and  the  owner  of  a  number  of  railway  systems,  is  extending 
its  operation  and  is  desirous  of  securing  the  services  of  a  number 
of  competent  men  as  managers  and  for  other  positions. 


November  9,  1901.] 
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Improvements  at  Cape  Town 


The  electric  equipment  of  the  Camp's  Bay  Tramway  Company, 
of  Cape  Town,  South  Africa,  is  being  carried  forward  rapidly,  and 
the  company  expects  to  commence  operations  before  long.  The 
line  is  to  be  7  miles  in  extent,  with  twenty-four  motor  cars.  It  is 
being  carried  on  under  the  direction  of  the  general  manager  of 
the  company,  Chester  P.  Wilson,  formerly  of  Milwaukee. 

 ^♦-»  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  Nl-w  York.] 

UNITED  STATES  PATENTS  ISSUED  OCT.  22,  11)01 
684,791.    Electric  Resistance;  E.  R.  Carichoff,  East  Orange,  N.  J. 
App.  filed  Aug.  I,  1901.    A  resistance  for  cars,  consisting  of  looped 
material  extending  downward  from  the  bottom  of  the  car  and  ex- 
posed in  the  open  air  for  ventilation. 

684,952.  Street  Railway  System ;  J.  J.  Ruddick  and  C.  E.  Rand, 
Newton,  Mass.  App.  filed  Feb.  27,  1899.  The  signal  circuit  con- 
tains normally  open  contacts  and  normally  closed  contacts.  The 
former  are  closed  by  the  car  when  it  enters  the  block,  and  the  lat- 
ter are  opened  by  the  car  as  it  leaves  the  block,  which  also  reopens 
the  normally  open  contacts. 

684,956.  Cable  Grip;  P.  R.  Stuart,  Oakland,  Cal.  App.  filed 
Feb.  23,  1901.  A  lower  jaw  and  an  upper  jaw  hinged  at  one  side 
of  the  plane  of  travel  of  the  rope,  and  a  pivoted  cam  lever  adapted 
to  press  upon  the  upper  jaw  to  force  it  against  the  rope  between 
the  jaws. 

684,964.  Car  Fender;  G.  W.  Webb,  St.  Louis,  Mo.  App.  filed 
July  12,  1901.  The  fender  is  pivoted  to  the  front  of  the  car  and 
extends  rearward  and  forward  of  the  pivotal  line,  so  that  it  can  be 
tilted. 

634,969.  Rail-Bond;  H.  W.  Wyman,  Worcester,  Mass.  App. 
filed  March  20,  1901.  The  lug  at  the  end  of  the  bond  is  provided 
with  a  wedge-shaped  opening  for  a  plug.  The  lug  is  inserted  in  an 
opening  in  the  rail,  and  the  plug  then  driven  in  to  spread  it. 


PATENT  NO.  685,393 

685,023.  Brake-Shoe ;  B.  Wolhaupter,  Chicago,  111.  App.  filed 
March  18,  1901.  A  brake-shoe  composed  in  part  of  soft  or  quick- 
wearing  material  and  in  part  of  hard  or  slow-wearing  material, 
the  hard-wearing  material  being  disposed  in  symmetrical  relation 
to  the  center  of  the  shoe,  said  sections  having  their  inner  or  wearing 
faces  nearer  to  the  point  of  support  of  the  shoe  than  their  parts 
adjacent  to  the  outer  part  or  back  of  the  shoe. 

685,109.  Car  Fender;  J.  P.  Cornelius.  St.  Louis,  Mo.  App.  filed 
Aug.  15,  1901.  Details. 

685,118.  Trolley;  A.  J.  Eberwine,  Slatington,  Pa.  App.  filed 
Aug.  8,  1901.  Inclined  guard-plates  are  arranged  each  side  of  the 
wheel  to  direct  a  wire  thereto. 

685,120.  Car  Starter  and  Mover;  J.  B.  Erwin,  J.  N.  Moehn,  Mil- 
waukee, Wis.  App.  filed  Dec.  3,  igoo.  A  prying  lever  the  fulcrum 
of  which  is  a  star-wheel  adapted  to  rest  upon  the  rail  to  prevent 
slipping. 

685,193.  Snow  Plow  for  Cars;  J.  G.  Weniger,  Mambach,  Ger- 
many. App.  filed  Aug.  7,  1899.  The  plow  carries  two  rotating 
scoop-wheels,  lying  parallel  to  the  rail  and  rotating  in  the  same  di- 
rection. 

685  ,200.  Safety  Switch  Lock  for  Street  Railways ;  E,  E.  Burke, 
Anderson,  Ind.    App.  filed  Aug.  7,  1901.  Details. 

685,229.  Spring-Rimmed  Wheel ;  E.  C.  Smith,  Schenecta(f  /,  N. 
Y.  App.  filed  June  6,  1901.  The  central  and  peripheral  portions  of 
the  wheel  have  elastic  play  relative  to  each  other. 


685,232.  Ball  Bearing  Car-Wheel ;  W.  M.  Conway,  Baltimore, 
Md.  App.  filed  July  19,  1901.  The  periphery  of  the  wheel  is  pro- 
vided with  a  circumferential  groove  containing  anti-friction  balls 
mounted  to  roll  freely  therein,  the  groove  having  overhanging 
edges  to  retain  the  ball. 

UNITED  STATES  PATENTS  ISSUED  OCT.  29,  1901 

685.393.  Electric  Brake ;  P.  P.  Crafts,  Boston,  Mass.  App.  filed 
Nov.  30,  igoo.  The  invention  resides  in  the  location  of  the  ener- 
gizing coils  in  the  heads  of  the  drum  around  which  the  brake 
chain  passes.  These  coils  furnish  the  power  for  a  clutch,  the  other 
member  of  which  is  keyed  to  the  axle. 

685.394.  Electric  Brake ;  P.  P.  Crafts,  Boston,  Mass,  App.  filed 
Nov.  30,  1900.  An  electromagnetic  locking  device  to  hold  the 
brake  in  its  applied  position. 

685.395.  Car  Fender ;  A.  M.  Cupples,  Tyrone,  Pa.  App.  filed 
July  19,  1901.  Details. 

685,425.  Railroad  Track  Cleaner  or  Flanger ;  E.  J.  Martin, 
Madison  Lake,  and  B.  F.  Emerson,  Rochester,  Minn.  App.  filed 
March  26,  igoi.  A  hand  car  carries  a  plowshare  adapted  to  clear 
out  the  space  for  the  wheel  flange. 

685,595.  Switch-Throwing  Device ;  F.  P.  Frein,  Allegheny,  Pa. 
App.  filed  March  29,  1900.  A  mechanical  switch-throwing  device 
operated  from  the  car. 

685,604.  Electric  Switch;  J.  W.  Hearn,  Brooklyn,  N.  Y.  App. 
filed  Jan.  22,  1901.  An  electrically  operated  railway  switch  involv- 
ing a  magnet  and  a  system  of  levers  connecting  it  with  the  switch 
tongue,  the  magnet  being  located  on  a  post  at  the  roadside. 

685,616.  Car  Fender ;  L.  S.  Kirker,  Wheeling,  W.  Va.  App. 
filed  June  19,  1901.  Details. 

 ♦-♦^»  

PERSONAL  MENTION 


Mr.  G.  A.  BARTHOLOMEW  has  been  appointed  superintend- 
ent of  the  Toledo,  Columbus,  Springfield  &  Cincinnati  Railway,  of 
Lima,  Ohio.  The  road  will  shortly  be  placed  in  operation  between 
Lima  and  West  Minister. 

MR.  S.  S.  NEFF  has  resigned  as  superintendent  of  the  Boston 
Elevated  Railway  Company,  of  Boston,  Mass.  Mr.  Neff  has  m.ide 
no  definite  plans  for  the  future,  but  it  is  vmderstood  that  he  will 
enter  construction  work. 

MR.  HENRY  O.  BRADLEY,  the  last  member  of  the  firm  of 
Osgood  Bradley  &  Sons,  car  manufacturers,  of  Worcester,  Mass., 
died  after  a  short  illness  at  his  home  on  Oct.  22.  The  business  of 
the  Bradley  Car  Works,  one  of  the  oldest  concerns  in  the  trade, 
will  be  continued  by  his  son,  Mr.  John  E.  Bradley. 

MR.  J.  G.  WHITE,  president  of  J.  G.  White  &  Company,  New 
York,  and  well  known  as  an  electrical  engineer,  has  returned  to 
this  country  after  a  prolonged  business  trip  abroad.  He  expects 
tn  remain  on  this  side  for  some  length  of  time. 

MR.  HERBERT  A.  PASHO  has  been  appointed  superintendent 
of  elevated  service  of  the  Boston  Elevated  Railway  Company.  Mr. 
Pasho  is  an  old  employee  of  the  company,  having  entered  the  serv- 
ice of  one  of  the  constituent  companies  some  sixteen  years  ago  as 
conductor  and  worked  his  way  to  his  present  position.  He  as- 
sumed his  new  duties  on  Nov.  i. 

MR.  W.  O.  HANDS,  formerly  manager  and  financial  age.it  of 
the  East  Side  Electric  Railway  Company,  of  Kansas  City,  Mo., 
which  was  recently  absorbed  by  the  Metropolitan  Street  Railway 
Company  of  Kansas  City,  has  been  appointed  to  an  important  posi- 
tion on  the  engineering  staff  of  the  Metropolitan  Company.  Mr. 
Hands  had  entire  charge  of  the  construction  and  operation  of  the 
East  Side  Electric  Railway. 

MR.  R.  C.  BROWN,  general  manager  of  the  Scto  Paulo  Tram- 
way, Light  &  Power  Company,  Ltd.,  at  Sao  Paulo,  Brazil,  has  re- 
turned to  the  LTnited  States.  His  address  for  the  present  will  be 
Room  840,  Cable  Building,  New  York.  Mr.  Brown  had  charge  of 
all  the  important  work  of  his  company,  both  constructing  and 
operating,  and  has  so  successfully  completed  the  former  that  his 
presence  on  the  ground  is  no  longer  necessary. 

MR.  JOHN  B.  McDonald,  contractor;  E.  B.  Bryan,  general 
manager ;  S.  L.  Deyo,  chief  engineer ;  L.  B.  Stillwell,  electrical 
engineer,  and  John  Van  Vleck,  mechanical  engineer,  of  the  Rapid 
Transit  "Subway  Company,  of  New  York,  have  just  returned  from 
Europe,  after  making  a  tour  of  inspection  of  the  underground  rail- 
ways of  London  and  Paris,  with  a  view  to  obtaining  suggestions 
for  the  New  York  subway.  In  London  the  party  met  William  B. 
Parsons,  the  chief  engineer  for  the  Rapid  Transit  Commission, 
who  went  over  some  weeks  earlier,  and  who  will  not  return  until 
next  month.  The  Lecco,  Sondrio  &  Chiavenna  Railway,  in  Italy, 
which  is  equipped  with  the  Ganz  system,  was  also  inspected,  a,s 
were  several  important  installations  in  Germany. 
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CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 
ALABAMA.— Eminent    Domain— Street    Railroads— Appeal- 
Evidence. 

1.  Code  1896,  sec.  1717,  gives  either  party  thirty  days  within 
which  to  appeal  to  the  Supreme  Court  from  the  preliminary  de- 
cree rendered  by  the  Probate  Court  on  the  hearing  of  an  applica- 
tion for  an  order  of  condemnation.  Sec.  1720  allows  an  appeal  to 
the  Circuit  Court  from  the  final  order  of  the  Probate  Court  on  the 
report  of  the  commissioners  awarding  damages,  and  provides  that 
on  such  appeal  the  trial  shall  be  de  novo,  and  no  appeal  shall  sus- 
pend judgment  if  a  sufficient  bond  shall  be  given.  Held,  that  sec. 
1717  must  be  construed  as  giving  a  party  thirty  days  within  which 
to  appeal  from  the  preliminary  decree,  provided  such  appeal  is 
taken  before  the  final  order  is  made  on  the  report  of  the  commis- 
sioners, under  sec.  1720,  at  which  time  the  right  of  appeal  under 
the  latter  section  arises. 

2.  The  word  "purchasers,"  used  in  Code  1896,  sec.  1199,  au- 
thorizing purchasers  of  the  franchises  and  property  of  a  street 
railroad  at  a  judicial  sale  to  organize  as  a  corporation,  embraces 
subpurchasers. 

3.  The  action  of  stockholders  of  a  street  railroad,  in  changing 
the  location  of  its  right  of  way,  may  be  shown  by  parol  evidence, 
where  no  minutes  have  been  kept  of  their  proceedings.^ — (Bir- 
mingham Ry.  &  Elec.  Co.  vs.  Birmingham  Traction  Co.,  29  So. 
Rep.,  187.) 

CALIFORNIA.  —  Raiload  Commission — Jurisdiction — Consti- 
tutional Interpretation. 

1.  Const,  art.  12,  sec.  22,  defining  the  judgment  and  jurisdiction 
of  the  Railroad  Commission,  and  authorizing  it  to  establish  rates 
of  charges  for  the  transportation  of  passengers  and  freight  by  rail- 
road and  other  transportation  companies,  does  not  give  the  Com- 
mission jurisdiction  and  control  over  street  railroad  companies, 
since  such  companies  are  not  railroad  or  transportation  com- 
panies, within  the  meaning  of  the  act. 

2.  A  legislative  interpretation  of  a  constitutional  provision 
contemporaneous  with  its  adoption  may  be  considered  by  the 
courts  in  an  interpretation  of  a  doubtful  provision  thereof. — 
(Board  of  Railroad  Commissioners  of  State  of  California  et  al.  vs. 
Market  St.  Ry.  Co.  et  al.,  64  Pac.  Rep.,  1065.) 

GEORGIA.— Ratification — Legislative  Grant — Effect — Corpor- 
ations— Powers — Injunction — Supreme  Court — Jurisdiction — Pub- 
lic Improvements — Use  of  Streets — City's  Consent — City  Ordin- 
ance— Validity. 

1.  The  act  of  Aug.  31,  1891  (i  Acts  1890  91,  p.  169),  providing 
that  "all  charters  heretofore  granted  by  the  Secretary  of  State  to 
street  and  suburban  railroad  companies  are  hereby  confirmed  and 
declared  to  have  had  full  effect  from  their  dates,"  was,  in  effect,  a 
general  law  giving  the  consent  of  the  General  Assembly  that  street 
and  suburban  railroad  companies  theretofore  organized  under  the 
charters  referred  to  might  in  the  future  exercise  the  corporate 
powers  mentioned  in  such  charters;  and  with  this  legislative  con- 
sent such  companies  became,  after  either  an  express  or  an  implied 
acceptance  of  the  provisions  of  the  act,  de  jure  corporations,  with 
all  the  powers  granted  in  the  charters;  and  this  is  true  whether 
the  charter  in  a  given  case  was  originally  granted  without  au- 
thority of  law,  or  in  violation  of  law. 

2.  The  General  Assembly  had  in  1891  authority  to  grant  cor- 
porate powers  to  a  street  car  company,  though  the  consent  of 
the  corporate  authorities  of  the  town  or  city  in  which 
the  lines  of  street  railway  were  to  be  located  had  not  been  first 
obtained;  but  the  grant  of  such  powers  did  not  authorize  the  con- 
struction of  a  line  of  street  railway  upon  the  streets  of  any  town 
or  city  until  the  consent  of  the  corporate  authorities  had  been  ob- 
tained. 

3.  That  a  corporation  may  have  acquired  a  portion  of  its  prop- 
erty in  violation  of  law  is  not  a  sufficient  reason  for  enjoining  it 
from  exercising  its  legitimate  corporate  powers,  at  the  instance 
of  a  private  citizen  whose  property  will  be  damaged  by  the  exer- 
cise of  such  powers. 

4.  Following  the  decision  of  this  court  in  Moore  vs.  City  of 
Atlanta,  70  Ga.  611,  this  court  will  not  control  the  discretion  of  the 
trial  judge  in  refusing  to  grant  an  interlocutory  injunction  which 
would  interfere  with  a  public  improvement  in  which  no  part  of  the 
property  of  the  applicant  is  actually  taken,  although  there  was 
evidence  before  the  judge  authorizing  a  finding  that  the  property 
of  the  applicant  be  damaged  by  the  improvement. 


5.  Even  if  in  1891  the  General  Assembly  had  no  power  to  con- 
fer upon  street  car  companies  the  authority  to  become  common 
carriers  of  freight,  the  grant  of  such  authority  would  not  in  any 
way  affect  other  powers  which  had  been  lawfully  granted  to  such 
companies. 

6.  A  street  car  company  which  has  acquired  the  lines  of  street 
railway  of  two  other  companies  may,  when  authorized  by  its 
charter,  and  with  the  consent  of  the  authorities  of  the  city  in 
which  its  lines  of  railway  are  situated,  connect  the  lines  acquired 
from  the  other  companies  by  laying  its  tracks  upon  such  portions 
of  a  street  of  the  city  as  may  be  necessary  to  make  the  connec- 
tion. 

7.  A  street  car  company  having  authority  to  lay  its  tracks 
along  the  streets  of  a  city  will  not  be  enjoined  from  laying  its 
tracks  along  a  given  street,  at  the  instance  of  one  claiming  to  have 
an  interest  in  a  line  of  street  railway  in  another  street,  on  the 
ground  that  the  construction  of  the  new  line  may  operate  as  an 
abandonment  of  the  line  in  which  he  is  interested. 

8.  The  lawmaking  body  of  a  municipal  corporation  may  pass 
a  special  ordinance  which  is  in  conflict  with  a  prior  general  ordi- 
nance, when  there  is  nothing  in  the  charter  prohibiting  this  kind 
of  legislation. 

9.  A  general  power  in  the  charter  of  a  street  railway  company 
to  construct  a  line  of  street  railway  authorizes  the  construction  of 
double  tracks  upon  the  streets  of  a  city,  provided  the  authorities 
of  such  city  consent  that  the  streets  may  be  so  used. — (Brown  vs. 
Atlanta  Ry.  &  Power  Co.  et  al.,  39  S.  E.  Rep.,  71.) 

GEORGIA.— Appeal— Assignment  of  Error — Street  Railroads 
— Interference  with  Tracks — Injunction — City  Ordinance — Motion 
to  Reconsider. 

1.  An  assignment  of  e^ror  upon  an  order  denying  an  applica- 
tion for  injunction,  made  in  the  following  words:  "To  which 
order  the  plaintiff  excepted,  and  now  excepts,  and  assigns  the 
same  as  error,  in  that  it  is  contrary  to  the  law  and  the  evidence 
in  the  case," — is  good.  The  motion  to  dismiss  the  writ  of  error 
for  insufficient  assignment  of  error  is  overruled. 

2.  A  street  railway  company  which  has  constructed,  and  is 
legally  operating,  a  line  of  railway  in  the  streets  of  a  city,  is  pos- 
sessed of  such  a  property  interest  as  gives  it  a  legal  right  to  main- 
tain an  application  to  restrain  a  similar  company  from  interfering 
with  its  line  of  tracks  already  laid,  and  from  constructing  a  line 
of  road  over  its  private  property  without  authority  of  law.  To 
such  an  application  the  city  is  not  a  necessary  party  defendant. 

3.  Notice  of  a  motion  to  reconsider  the  passage  of  an  ordinance 
by  a  legislative  body  of  a  municipal  government,  which  requires 
the  approval  of  the  Mayor  to  give  it  force,  has  no  other  effect 
than  to  prevent  the  immediate  transmission  of  such  ordinance  to 
the  Mayor  for  action  thereon.  If  the  motion  to  reconsider  is  not 
made  at  the  next  regular  meeting,  the  notice  is  functus  officio, 
and  the  ordinance  so  passed  stands  as  the  action  of  the  body 
which  passed  it,  and,  on  the  adjournment  of  such  meeting,  should 
be  transmitted,  (a)  The  action  of  the  General  Council  of  the  city 
of  Atlanta,  in  fixing  Jan.  7,  1901,  as  a  day  for  the  regular  meeting 
of  the  Aldermanic  Board,  was,  under  its  rules,  had  by  a  two- 
thirds  vote,  (b)  The  ordinance  in  controversy,  granting  a  fran- 
chise to  construct  and  operate  a  line  of  street  railroad  in  certain 
streets,  having  been  legally  passed  by  the  two  legislative  bodies 
of  the  city  of  Atlanta,  and  approved  by  the  Mayor  in  due  time,  it 
operates  as  a  legal  and  valid  consent  of  the  city  to  the  exercise  of 
the  powers  conferred  by  law  on  the  Atlanta  Rapid  Transit  Com- 
pany, upon  the  terms  incorporated  in  such  ordinance. 

4.  Under  the  evidence,  the  trial  judge  was  fully  warranted  in 
ruling  that  Cherokee  Avenue  was  one  of  the  public  streets  of  the 
city  of  Atlanta. 

5.  Under  the  terms  of  the  contract  made  by  the  two  parties  at 
interest,  a  connecting  track  of  a  street  railway,  to  be  made  by  one 
of  them  at  Hunter  Street,  with  the  tracks  of  the  street  railway  on 
Whitehall  Street,  which  was  authorized  by  the  municipal  author- 
ities, is  not  in  violation  of  any  legal  right  of  the  other  owner  of  an 
equal  interest  in,  and  right  to  use,  such  tracks. 

6.  No  error  was  committed  in  refusing  the  application  for  in- 
junction.— (Atlanta  Ry.  &  Power  Co.  vs.  Atlanta  Rapid  Transit 
Co.,  39  S.  E.  Rep.  12.) 

IOWA. — Paving  Street  Intersections — Duty  of  Street  Railway 
— Ordinances. 

The  words,  "property  owners  abutting,"  in  an  ordinance  pro- 
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viding  that  where  railway  tracks  are  laid  on  a  street  already  paved 
the  company  shall  pay  the  property  owners  abutting  for  the  pav- 
ing between  the  rails,  do  not  apply  to  the  city,  as  owner  of  the 
streets,  so  as  to  require  the  company  to  pay  for  paving  at  street 
intersections. — (City  of  Council  Bluffs  vs.  Omaha  &  C.  B.  St.  Ry. 
&  Bridge  Co..  86  N.  W.  Rep.,  222.) 

KENTUCKY.— Right  of  Street  Railroad  to  Cross— Municipal 
Authority — Jurisdiction  of  Railroad  Commission — What  Consti- 
tutes "Reasonable  and  .Feasible"  Crossing. 

1.  Ky.  St.  sec.  767,  forbidding  the  construction  of  one  railroad 
across  another  without  the  approval  of  the  Railroad  Commission, 
does  not  apply  to  the  crossing  of  a  trunk  railroad  by  a  street  rail- 
road, as  street  railroads,  by  Id.  sec.  821,  are  expressly  excepted 
from  the  jurisdiction  of  the  Railroad  Commission. 

2.  Where  a  street  railroad  company  prior  to  the  adoption  of 
the  present  constitution  constructed  its  road  over  certain  streets 
of  the  city  under  an  ordinance  by  which  the  city  reserved  the  right 
to  declare  forfeit  the  right  of  way  and  privileges  "therein  granted 
over  such  streets  or  parts  of  streets  as  said  company  should  not 
have  occupied  by  constructing  and  operating  a  line  of  street  cars 
as  therein  provided  at  any  time  after  five  years  from  the  passage 
of  the  ordinance,"  no  forfeiture  having  been  declared  by  the  city, 
the  company  had  the  right  after  the  adoption  of  the  constitution, 
and  more  than  five  years  after  the  passage  of  the  ordinance,  to 
extend  its  lines  over  other  streets  and  parts  of  streets  named  in 
the  original  ordinance,  without  becoming  the  highest  and  best 
bidder  for  the  privilege,  as  required  by  Const.,  sec.  164,  as  the 
grant  was  an  entirety,  and  the  constitution  did  not  repeal  any  part 
of  it;  work  having  been  begun  thereunder  prior  to  the  adoption  of 
the  constitution. 

3.  A  city  ordinance  granting  to  a  street  railroad  company  the 
right  to  operate  its  cars  hy  electricity  was  valid,  though  the  com- 
pany was  authorized  by  its  charter  to  operate  its  cars  only  by 
animal  power,  and  the  grant  made  by  the  city  became  effective 
when  the  company  was  subsequently  authorized  by  its  charter  to 
operate  its  road  by  electricity. 

4.  Const.,  sec.  216,  providing  that  "all  railway,  transfer,  belt 
line  and  railway  bridge  companies  shall  allow  the  tracks  of  each 
other  to  unite,  intersect  and  cross  at  any  point  where  such  union, 
intersection  and  crossing  is  reasonable  or  feasible."  applies  to 
street  railroads  as  well  as  steam  railroads,  and  restricts  the  right 
of  a  street  railroad  to  construct  its  track  across  the  tracks  of  a 
steam  railroad  in  the  streets  of  a  city  to  cases  where  the  crossing 
is  reasonable  or  feasible. 

5.  The  crossing  at  grade  of  a  trunk  railroad  by  an  electric 
street  railroad  in  a  narrow  street  will  not  be  enjoined  as  unreason- 
able or  not  feasible  merely  because  several  tracks  will  be  crossed, 
and  forty  or  forty-five  trains  pass  each  day,  or  because  the  over- 
head wires  will  be  a  source  of  danger  in  the  operation  of  trains, 
and  street  cars  may  stop  on  the  track  by  reason  of  the  failure  of 
the  current. — (Louisville  &  N.  R.  Co.  vs.  Bowling  Green  Ry.  Co., 
63  S.  W.  Rep.,  4.) 

MASSACHUSETTS.— Private  Right  of  Way. 

A  street  railway  company  organized  under  general  laws  may 
be  constructed  in  part  over  lands  acquired  by  purchase  which  are 
outside  the  limits  of  streets  and  highways. — (Farnum  vs.  Haver- 
hill &  A.  St.  Ry.  Co.,  59  N.  E.  Rep.,  755.) 

MICHIGAN.— Construction  of  Road-yOrdinance. 

Defendant  secured  an  ordinance  from  the  relator  authorizing 
it  to  construct  and  operate  an  electric  street  railway  within  its 
limits.  The  ordinance  provided,  "The  track  *  *  *  may  be  of 
the  style  known  as  'T-rail,'  or  'girder  rail,'  at  the  option  of  the 
grantee."  The  City  Council  reserved  the  right  to  make  such 
other  rules,  orders,  and  requirements  as  might  from  time  vo  time 
be  deemed  necessary  to  protect  the  interests,  safety,  welfare,  and 
accommodation  of  the  public,  not  inconsistent  with  the  pro- 
visions of  the  ordinance,  and  to  require  the  defendant  to  use  such 
fixtures  and  appliances  upon  its  said  road,  plant,  and  cars  as  might 
be  deemed  necessary  to  the  public  safety  in  the  operation  of  said 
road.  The  Council  subsequently  amended  the  ordinance  by  re- 
quiring the  defendant  to  put  down  a  girder  or  grooved  rail.  This 
was  rendered  necessary  by  the  fact  that  the  old  T-rail  is  unsuitable 
in  streets  paved  with  brick.  Held,  that  under  the  terms  of  the 
ordinance  the  city  retained  the  power  to  require  the  use  of  the 
girder  or  grooved  rail. — (City  of  Kalamazoo  vs.  Michigan  Trac- 
tion Co.,  85  N.  W.  Rep.,  1067.) 

MICHIGAN.— Turnouts. 

Under  an  ordinance  authorizing  a  street  railway  company  to 
construct  and  maintain  a  single-track  railway  along  certain  streets, 
with  the  right  to  construct,  use,  and  operate  all  necessary  and 
convenient  tracks  for  turnouts,  side  tracks,  curves  and  switches 
wherever  the  same  may  be  necessary,  the  same  to  be  constructed 
and  in  operation  within  one  year  from  the  date  of  the  passage  of 
the  ordinance.  Held,  that  the  relator  was  authorized  to  construct 
such  turnouts,  after  the  road  was  constructed,  as  should  be  made 


necessary  by  the  increase  of  travel,  without  further  legislative 
action  on  the  part  of  the  city. — (Detroit  Citizens'  St.  Ry.  Co.  vs. 
Board  of  Public  Works  of  city  of  Detroit,  85  N.  W.  Rep.,  1072.) 

MICHIGAN.  ■ —  Villages  —  Railway  Franchise  —  Acceptance — 
Liquidated  Damages — Deposits — Contract- — Failure  to  Perform — 
Right  to  Retain  Deposit. 

A  street  railway  franchise  provided  that  it  should  be  void  unless 
accepted  within  ten  days,  unless  the  grantee  should  deposit  with 
the  clerk  of  the  village  within  thirty  days  after  acceptance  a  cer- 
tified check  for  $2,000,  returnable  on  completion  of  the  railway 
within  the  time  provided,  and  in  case  of  a  default  to  be  forfeited 
to  the  village.  The  ordinance  required  construction  and  equip- 
ment on  or  before  Nov.  10,  1897;  otherwise,  the  ordinance  was  to 
be  void,  at  the  option  of  the  village  board.  Plaintiff's  assignor 
sought  and  obtained  a  franchise  under  the  ordinance,  and  com- 
plied with  the  terms  thereof  by  depositing  the  $2,000  check,  but 
never  entered  on  the  construction  of  the  road.  Held,  that  the 
village  was  entitled  to  retain  the  amount  deposited,  as  liquidated 
damages. — (Whiting  vs.  Village  of  New  Baltimore,  86  N.  W.  Rep., 
403) 

MINNESOTA.— Construction. 

Villages  of  this  State  having  less  population  than  3000,  incor- 
porated under  the  provisions  of  title  3,  c.  10,  Gen.  St.  1894,  have 
no  authority  to  authorize  the  construction  and  operation,  for  a 
definite  term  of  years,  of  street  railways  in  the  streets  of  such 
villages. — (City  of  Stillwater  vs.  St.  Paul  &  M.  Suburban  R.  Co. 
et  al.,  86  N.  W.  Rep.,  103.) 

MISSOURI.— Screens  to  Protect  Motorman— Statutes — Con- 
struction— Constitutional  Law — Information. 

1.  Act  March  5,  1897,  entitled  "An  act  requiring  persons,  asso- 
ciations and  corporations  owning  or  operating  street  cars  to  pro- 
vide for  the  well-being  and  protection  of  employees"  (Acts  1897, 
p.  102),  and  providing  that  electric  cars  shall  be  provided  during 
the  winter  months  with  a  screen  to  protect  the  motorman,  and 
for  a  penalty  for  any  violation  of  the  act,  is  not  so  indefinite  as  to 
be  inoperative,  but  imposes  on  the  owner  or  operator  of  such 
cars  the  duty  to  equip  them  with  screens,  and  makes  subject  to  the 
penalty  any  person  who,  owning  and  operating  such  a  car,  operates 
it  without  the  screen,  and  also  any  agent  or  officer  of  an  associ- 
ation or  corporation  operating  or  owning  such  cars  who  violates 
the  act. 

2.  The  title  of  Act  March  5,  1897,  "An  act  requiring  persons, 
associations  and  corporations  owning  or  operating  street  cars  to 
provide  for  the  well-being  and  protection  of  employees"  (Acts 
1897,  p.  102),  sufficiently  indicates  the  subject-matter  to  be  a  re- 
quirement that  electric  street  cars  be  equipped  with  screens  for 
protection  of  motormen,  and  imposition  of  penalty  for  operation 
of  such  cars  with  screen. 

3.  Act  March  5,  1897,  requiring  a  screen  on  the  front  of  every 
electric  street  car  during  the  winter  for  protection  of  motormen, 
is  not  special  legislation,  within  the  prohibition  of  Const,  art.  4, 
sec.  53. 

4.  Act  March  5,  1897,  imposing  a  fine  of  from  $25  to  $100  for 
every  day  that  an  electric  street  car  is  operated  in  the  winter  with- 
out a  screen  for  protection  of  the  motorman,  does  not  impose 
cruel  and  unusual  punishment,  in  contravention  of  Const,  art.  2, 
sees.  24,  25. 

5.  Const,  art.  2,  sec.  30,  providing  that  no  person  shall  be  de- 
prived of  liberty  or  property  without  due  process  of  law,  is  not 
contravened  by  Act  March  5,  1897,  requiring  every  electric  street 
car  to  be  provided  during  the  winter  with  a  screen  for  protection 
of  the  motorman,  and  declaring  a  penalty  for  violation  of  the  act. 

6.  Const.  U.  S.  Amend.  14,  is  not  contravened  by  Act  March 
5,  1897,  requiring  every  electric  street  car  to  be  provided  during 
the  winter  with  a  screen  for  protection  of  the  motorman,  and  de- 
claring a  penalty  for  violation  of  the  act. 

7.  An  information  is  not  good  against  W.  which  charges  that 
an  electric  street  railway  company,  through  W.,  its  president, 
agent,  and  officer,  did  knowingly  and  unlawfully  operate  an  elec- 
tric street  car  not  provided  with  a  screen  for  protection  of  the 
motorman,  in  contravention  of  Act  March  5,  1897;  it  not  alleging 
that  W.  owned  or  operated  the  car. — (State  vs.  Whitaker  60  S 
W.  Rep.,  1068.) 

NEW  JERSEY.— Municipal  Corporation— Control  of  Streets- 
Width  of  Sidewalk — Mandamus. 

1.  A  municipal  corporation  which  is  empowered  by  its  charter 
to  regulate  its  streets,  and  to  prescribe  the  manner  of  their  use  by 
any  person  or  corporation,  has  exclusive  power  to  determine  in  the 
first  instance  how  the  space  within  the  bounds  of  the  highway  shall 
be  appropriated  to  the  varied  uses  of  the  highway. 

2.  A  general  ordinance  prescribing  a  certain  width  of  the  side- 
walk in  avenues  of  a  certain  width  is  modified  by  a  subsequent 
special  ordinance  making  a  different  disposition  of  a  particularly 
named  avenue. 

3.  A  trolley-railway  track,  laid  in  accordance  with  the  direction 
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of  the  special  ordinance,  will  not  be  enjoined  from  operation  be- 
cause its  location  works  inconvenience  and  injury  to  the  abutting 
owners. 

4.  If  the  municipality  has  so  unreasonably  appropriated  the 
divisions  of  the  highway  as  to  work  injury  to  the  abutting  owners, 
their  remedy  is  not  in  equity,  but  in  the  courts  of  law,  which  super- 
vise the  action  of  inferior  jurisdictions. 

5.  A  mandatory  injunction  will  not  be  decreed  where  the  legal 
rights  of  the  complainants  are  disputed  and  unsettled,  and  where 
the  acts  complained  of  are  adequately  remediable  in  the  courts  of 
law.— (Budd  et  al.  vs.  Camden  Horse  R.  Co.  et  al.,  48  Atl.  Rep., 
1028.) 

NEW  JERSEY.— Turnpikes  and  Toll  Roads— Right  of  Way- 
Lease — Consent — Pleading — Proof. 

1.  By  joining  issue  on  a  plea,  a  complainant  admits  the  sui-fi- 
ciency  of  the  facts  stated  as  a  defense,  if  they  are  proven  to  be  true. 

2.  If  their  truth  be  established  by  the  evidence,  the  complainant's 
bill  must  be  dismissed  as  to  the  defendant  who  files  the  plea,  although 
the  matters  stated  in  the  plea  do  not  constitute  a  valid  defense  to 
the  suit. 

3.  If  the  defendant  fails  to  prove  the  truth  of  the  facts  pleaded, 
the  plea  will  be  overruled  as  false,  and  the  complaintant  will  be 
entitled  to  a  decree  according  to  his  case  as  stated  in  the  bill. 

4.  A  trolley  company,  if  it  desires  to  locate  its  railway  upon  a 
turnpike  road,  is  not,  under  the  act  of  March  14,  1893  (Gen.  St.  p. 
3241,  sec.  135),  compelled  to  acquire  that  privilege  by  lease.  It  may 
acquire  a  mere  use  of  part  of  a  roadway  by  consent  of  the  turnpike 
company,  under  section  130  of  that  act  (Gen.  St.  p.  3238). —  (Hunt 
et  al.  vs.  West  Jersey  Traction  Co.  et  al.,  49  Atl.  Rep.  434.) 

NEW  JERSEY. — Location — Application — Notice — Extension. 

By  the  eighth  section  of  "An  act  to  provide  for  the  incorporation 
of  street  railway  companies,  and  to  regulate  the  same,"  passed 
April  6,  1886,  as  amended  March  27,  1889  (3  Gen.  St.  p.  3220),  it 
is  provided  "that  the  board  of  aldermen,  common  council,  or  town- 
ship committee,  upon  the  petition  of  the  directors  of  any  company 
incorporated  under  this  act,  or  a  majority  thereof,  for  a  location 
of  the  tracks  of  its  railway  therein,  conformably  to  the  route  desig- 
nated in  their  articles  of  incorporation,  or  for  an  extension  of  the 
same,  shall  give  notice  to  all  parties  interested  [in  a  specified  man- 
ner] of  the  time  and  place  at  which  they  will  consider  such  applica- 
tion for  location  ;  and,  after  hearing,  they  shall  pass  an  ordinance 
refusing  such  location  or  extension,  or  granting  the  same,  or  any 
portion  thereof,  under  such  lawful  restrictions  as  they  may  deem 
the  interests  of  the  public  require ;  and  the  location  or  extension 
thus  granted  shall  be  deemed  and  taken  to  be  the  true  location  or 
extension  of  the  tracks  of  the  railway,  if  an  acceptance  thereof  in 
writing,  by  the  directors,  shall  be  filed  with  the  secretary  of  state 
within  thirty  days  after  receiving  notice,  and  a  copy  thereof  de- 
livered to  the  clerk  or  other  equivalent  officer  of  the  municipality 
or  township."  Held,  that  the  right  of  a  street  railway  company 
■incorporated  under  this  act  to  construct  an  extension  of  its  railway 
depends  (i)  upon  municipal  action  granting  it  authority  to  do  so, 
with  such  restrictions  as  the  municipal  body  may  deem  proper ;  and 
(2)  the  filing  by  the  company  of  an  acceptance  of  the  grant,  with 
its  restrictions,  in  the  office  of  the  secretary  of  state,  and  the  de- 
livery of  a  copy  thereof  to  the  clerk  of  the  municipality.  Held, 
further,  that  the  statutory  provision  cited  empowers  the  municipality 
to  grant  to  a  street  railway  company  a  right  to  extend  its  railway 
from  its  legally  authorized  terminus,  but  that  it  does  not  justify 
a  grant  to  construct  an  addition  to  an  extension  which  has  been 
built  without  legal  warrant. —  (Trenton  St.  Ry.  Co.  vs.  Pennsyl- 
vania R.  Co.  et  al.,  49  Atl.  Rep.,  481.) 

NEW  YORK. — Location — Determination  of  Commissioners — 
Confirmation — Authority  of  Court. 

1.  Const,  art  3,  sec.  18,  and  Laws  1890,  c.  656,  sec.  94,  providing 
that,  on  application  for  leave  to  construct  a  street  railroad,  the  de- 
termination of  commissioners,  confirmed  by  the  court,  may  be 
taken  in  lieu  of  the  consent  of  the  property  owners,  the  determina- 
tion thus  referred  to  means  one  only  that  is  in  favor  of  the  road ; 
and  there  is,  therefore,  no  express  authority  for  the  action  of  the 
appellate  division  when  the  report  is  unfavorable. 

2.  The  appellate  division,  having  power,  under  Laws  1890,  c. 
565,  to  appoint  commissioners  to  determine  as  to  the  construction 
of  a  street  surface  railroad,  has  power,  where  the  commissioners 
fail  to  make  such  a  report  as  the  law  provides  for,  to  set  aside  such 
report  and  appoint  other  commissioners,  or  remit  the  matter  to  the 
same  commissioners,  with  instructions. 

3.  Where  the  appellate  division  denies,  for  want  of  power,  an 
.  application  to  set  aside  the  report  of  commissioners  appointed 

under  Laws  1890,  c.  565,  to  determine  whether  a  surface  road 
should  be  constructed  in  a  public  street,  where  the  report  was  un- 
favorable to  the  surface  road,  its  judgment  must  be  reversed, 
though  no  rea?on  therefor  was  given  in  the  notice  of  motion,  as  it 
was  the  duty  of  such  division  either  to  refuse  to  hear  the  applica- 


tion, because  no  reason  was  specified;  or  to  examine  the  report  and 
to  decide  whether  the  commissioners  substantially  complied  with 
the  law.— (In  re  Nassau  Elec.  R.  Co.,  60  N.  E.  Rep.,  279.) 

NEW  YORK.- — Consolidation — Paving  of  Streets — Contracts. 

Under  Railroad  Law  (Laws  1890,  c.  565),  sec.  72,  providing  that 
consolidation  of  railroad  companies  shall  not  relieve  the  new  com- 
pany from  any  of  the  restrictions  or  liabilities  of  the  several  com- 
panies so  consolidated,  where  street  railway  companies,  having  a 
contract  with  a  city  relieving  them  from,  their  obligation  to  keep 
the  streets  over  which  they  operate  in  repair  on  condition  of  their 
assuming  payment  of  the  part  of  the  cost  of  laying  new  pavement 
between  the  rails  of  their  tracks,  consolidate,  and  the  new  company 
afterward  consolidates  with  other  companies  not  parties  to  the  con- 
tract and  under  statutory  liability  to  pave  the  streets  between  their 
tracks,  such  first  contract  does  not  relieve  the  last  company  from 
paying  the  full  costs  of  paving  streets  on  the  lines  of  the  com- 
panies not  parties  to  the  contract,  and  not  embraced  in  any  of  its 
provisions,  though  the  contract  stipulates  that  it  is  to  inure  to  any 
company  with  which  the  parties  to  it  may  consolidate,  and  that  it 
shall  extend  to  any  additions  or  extensions  of  the  tracks  of  such 
railway  companies. —  (Kent  vs.  Common  Council  of  City  of  Bing- 
hamton  et  al.,  70  N.  Y.  Suppl.,  465.) 

NEW  YORK. — Highway  Crossings — Consent  of  Authorities. 

Const,  art.  3,  sec.  18,  and  Laws  1890,  c.  565,  sees.  90,  91,  prohibit 
the  construction  or  operation  of  a  street  railroad  on  a  street  or 
highway  without  the  consent  of  the  local  authorities.  Laws  1890, 
c.  565,  sec.  II,  authorizes  the  supreme  court  to  allow  a  railroad 
company  to  occupy  or  cross  a  street  or  highway.  Held,  that  a 
company  incorporated  as  a  street  surface  railroad  company,  and 
constructing  a  road  on  its  own  right  of  way  through  a  town,  could 
not  cross  highways  without  the  consent  of  the  local  authorities, 
since  sec.  11,  c.  565,  Laws  1890,  applies  only  to  steam  railroads. — 
(In  re  Syracuse  &  S.  B.  Ry.  Co.,  68  N.  Y.  Suppl.,  881.) 

OHIO. — Carriage  of  Merchandise. 

An  electric  railway  company  owning  and  operating  a  road  upon 
a  street  of  a  city  and  an  interurban  electric  railway  company  may, 
by  favor  of  the  provisions  of  section  3443-11  of  the  Revised  Stat- 
utes, enter  into  a  valid  traffic  arrangement  for  the  carriage  of  mer- 
chandise for  hire  upon  said  street. —  (State  vs.  Dayton  Traction 
Co.  et  al.,  60  N.  E.  Rep..  291.) 

WISCONSIN.— Construction— Streets— Exclusive  Use— Plat- 
Reference — Efl^ect — Ambiguous  Deed — Parol  Evidence — Admissi- 
bility— Damages — Release — Innocent  Purchaser — Notice — Inquiry 
—Duty — Injunction. 

1.  A  land  company  platted  land  on  both  sides  of  W.  Street, 
and  sold  lots  with  reference  thereto,  and  before  recording  the 
plat  executed  a  warranty  deed  to  a  railroad  corporation  convey- 
ing right  to  construct  and  operate  a  street  railroad  upon  W. 
Street  according  to  the  plat  thereof,  with  all  the  rights  incident 
to  the  operation  of  railroads.  The  street,  to  the  knowledge  of  the 
railroad  company,  had  been  laid  out  as  a  public  street,  and  in 
consideration  of  being  allowed  to  construct  its  road  the  railroad 
company  agreed  to  grade  and  prepare  the  street  for  public  use 
with  a  space  on  each  side  for  vehicles  and  for  the  construction  of 
sidewalks.  Held,  that  the  deed  did  not  entitle  the  railroad  com- 
pany to  the  exclusive  use  of  the  entire  street  for  railroad  purposes, 
and  operate  as  a  revocation  of  the  incomplete  dedication  of  W. 
Street,  since  the  grant  was  not  of  a  right  of  way,  but  of  a  right  to 
construct  and  operate  a  railroad  with  reference  to  W.  Street. 

2.  Where  a  land  company  granted  a  railroad  corporation  the 
right  to  construct  and  operate  a  railroad  on  W.  Street  according 
to  the  plat  of  the  land  company  of  such  street,  the  reference  to  the 
plat  was  not  merely  for  description  and  location,  but  imported  the 
plat  into  the  deed. 

3.  Where  a  land  company  granted  a  railroad  corporation  the 
right  to  construct  and  operate  a  railroad  on  W.  Street,  the  use  of 
the  words  in  the  deed,  "with  all  the  rights  incident  to  and  neces- 
sarily used  in  connection  with  the  railroad,"  did  not  entitle  the 
railroad  corporation  to  an  exclusive  right  of  way  over  the  whole 
street  on  the  ground  that  the  words  indicated  a  clear  intent  to 
grant  such  right  of  way. 

4.  Where  a  subsequent  clause  in  a  deed  was  inconsistent  with 
the  preceding  clause,  and  rendered  the  deed  ambiguous,  parol  evi- 
dence was  admissible  to  explain  the  ambiguity. 

5.  Where  a  railway  company  was  granted  a  right  to  construct 
and  operate  a  railroad  on  a  certain  street  as  platted  by  the  grantor, 
and  the  railway  company  was  to  grade  it  without  any  material 
change  in  the  natural  surface,  a  release  of  damages  in  the  deed 
did  not  release  those  arising  from  a  substantial  change  in  the 
grade. 

6.  Rev.  St.  1889,  sec.  1828,  subd.  5,  provides  that  every  cor 
poration  formed  under  chapter  87  shall  have  power  to  change  the 
course  and  direction  of  any  highway  or  street  when  made  neces- 
sary or  desirable  to  secure  more  easy  ascent  or  descent  by  reason 
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of  any  embankment,  and  to  take  land  necessary  therefor.  Held, 
to  refer  to  commercial  railways,  and  not  to  a  street  railway  or- 
ganized under  Rev.  St.  1889,  c.  86. 

7.  Where  a  deed  to  a  street  railway  company  was  ambiguous, 
and.  conferred  only  a  limited  right  to  operate  a  road  in  the  center 
of  a  street,  subject  to  the  rights  of  the  public  to  use  it  as  a  public 
street,  and  the  company  had  so  exercised  the  grant  for  four  years, 
and  conveyed  its  rights  to  defendant  on  the  same  terms,  the  latter 
was  not  entitled  to  assert  any  rights  as  an  innocent  purchaser. 

8.  Where  a  street  was  not  within  the  limits  of  any  city,  and  a 
street  railway  was  operated  on  it,  the  adjacent  owners  were  en- 
titled to  an  injunction  restraining  the  company  from  substantially 
changing  the  grade  of  the  street  without  condemnation  proceed- 
ings, as  provided  by  Rev.  St.  1898,  sec.  1863a,  conferring  on  street 
railway  companies  the  right  of  condemnation  over  a  highway. — 
(Murray  Hill  Land  Co.  vs.  Milwaukee  Lt.,  Heat  &  Traction  Co., 
86  N.  W.  Rep.,  199-) 

TEXAS.- — Appeal  and  Error — New  Parties — Successor  to  De 
fendant — Error  in  Forma  Pauperis- — Affidavit — Notice  of  Filing. 

1.  Where,  between  the  entry  of  judgment  in  an  action  against 
a  street  railroad  company  and  the  issuance  of  a  writ  of  error,  the 
defendant  railway  company  was  dissolved  by  decree  of  court,  and 
a  traction  company  was  organized  as  its  successor,  an  allegation 
in  the  application  for  the  writ  of  error  that  the  charter  of  the  rail- 
road company  had  been  canceled  by  the  decree,  and  that  the  trac- 
tion company  had  become  its  successor  in  all  things,  and  had  ac- 
quired its  property  and  rights,  and  assumed  its  liabilities,  vvas 
sufficient  to  make  the  traction  company  a  party  to  the  proceed- 
ings in  error. 

2.  No  notice  of  the  filing  of  an  affidavit  of  inability  to  give  a 
writ  of  error  bond  in  lieu  of  the  filing  of  such  bond  to  perfect  the 
proceedings  in  error,  as  authorized  by  Rev.  St.  art.  1401,  is  neces- 
sary.— (Proctor  et  al.  vs.  Fan  Antonio  St.  Ry.  Co.  et  al.,  62  S.  W. 
Rep.,  938.) 

FEDERAL  COURTS 

MARYLAND.— Mortgage— Foreclosure  and  Reorganization — 
Rights  of  Bondholder. 

A  committee  having  charge  for  first  mortgage  bondholders  of 
the  foreclosure  sale  and  reorganization  of  a  street  railroad  com- 
pany were  authorized  to  purchase  the  road  and  other  property 
for  their  benefit,  and  organize  a  new  corporation  to  operate  it. 
The  bonds  concerning  which  the  agreement  related  were  bonds 
on  which  there  had  been  a  general  default  on  May  i,  1897,  and 
the  bondholders  agreed  to  surrender  such  bonds  to  the  committee, 
and  that  the  latter  should  "use  the  said  bonds  and  coupons"  to 
pay  for  the  property  purchased.  Bonds  were  deposited,  subject  to 
an  order  of  the  committee,  pursuant  to  an  agreement  under  which 
the  holders  of  receipts  for  bonds  were  "entitled  to  receive  for  each 
bond  deposited  a  new  noncumulative  income  mortgage  bond 
(against  the  new  company)  for  each  bond  deposited."  One  of  the 
depositors,  though  consenting  to  the  reorganization  as  planned, 
detached  and  retained  coupons  maturing  on  and  after  May  i, 
1897,  and  subsequently  collected  the  same  from  the  proceeds  of 
the  mortgage  sale;  thereby  obtaining  more  for  himself  than  the 
other  bondholders,  who  deposited  such  coupons  for  the  com- 
mittee's use  in  purchasing  under  the  foreclosure.  Held,  that  he 
could  not  claim  bonds  against  the  new  organization  in  the  hands 
of  the  committee  without  producing  or  surrendering  the  defaulted 
coupons  which  he  detached,  or  paying  the  money  collected  there- 
for out  of  the  proceeds  of  the  foreclosure. — Fuller  vs.  Venable 
et  al.,  108  Fed.  Rep.,  126.) 

TEXAS,  —  Municipal  Corporations — Ordinance  Authorizing 
Street  Railroad  —  Construction  —  Corporations — Contract  with 
Stockholder — Preference  to  Creditors — Validity — Statutes  of  State 
— Interpretation  in  Federal  Courts — Same — Provisions  as  to  Re- 
ceivers— Application  to  Receivers  in  Federal  Courts — Street  Rail- 
roads— Mortgage — Foreclosure — Receivership — Administration  of 
Property — Preferred  Claims — Same — Mortgages — Delivery — Pre- 
sumption— Mortgage  of  Street  Railroad — Scope  of  Lien — After- 
Acquired  Property— Chattel  Mortgages — Failure  to  Record — Pri- 
orities. 

I.  An  ordinance  of  the  city  of  Galveston  embodied  a  contract 
between  it  and  promoters  of  the  Galveston  City  Railroad  Com- 
pany, whereby  the  latter  was  given  the  right  to  construct  and 
operate  its  railway  on  condition  that,  in  lieu  of  a  percentage  on 
its  net  receipts  and  of  a  bonus  for  the  contract,  600  shares  of  its 
stock  should  be  transferred  to  the  city,  as  fully  paid  up.  This  was 
accordingly  done,  and  it  was  entered  as  a  stockholder  on  the  com- 
pany's books;  and,  as  the  ordinance  provided,  it  was  also  repre- 
sented by  its  Mayor  on  the  company's  board  of  directors,  when 
he  voted  for  a  resolution  mortgaging  the  company's  railway  sys- 
tem. Held,  that  a  further  provision  in  the  contract  that,  in  tjic 
event  that  the  company  should  allow  itself  to  be  incumbered  with 
debt,  the  city  should  have  a  lien  on  the  company's  franchise  and 


property,  to  be  secured  to  it  by  proper  process  after  its  organiza- 
tion, did  not  make  the  city  in  any  sense  a  creditor  of  the  company, 
and  that  the  lien  was  intended  merely  to  secure  its  interest  as  a 
stockholder,  giving  it  a  preference  in  the  distribution  of  the  capital 
stock  or  net  assets  of  the  company,  but  postponing  it  to  the  rights 
of  the  mortgagee  and  other  creditors. 

2.  A  contract  between  a  corporation  and  a  stockholder  by 
which  the  latter  is  to  receive  the  par  value  or  any  part  of  his  stock 
before  all  the  corporate  debts  are  paid  is  contrary  to  public  policy 
and  void. 

3.  The  federal  courts  will  follow  the  Supreme  Court  of  a  State 
in  the  interpretation  of  its  statutes. 

4.  Rev.  St.  Tex.  arts.  1472,  1489,  1490,  authorizing  the  appoint- 
ment of  receivers,  defining  their  powers  and  duties,  and  regulating 
their  proceedings,  are  inapplicable  to  receivers  in  the  federal 
courts. 

5.  A  court  of  equity,  engaged  in  administering  mortgaged  rail- 
road property  under  a  receivership  in  a  foreclosure  suit,  in  dis- 
tributing the  income  or  proceeds  of  the  property  may  prefer  to 
the  prior  mortgage  lien  unpaid  claims  for  current  expenses  of  its 
ordinary  operation  within  a  limited  time  before  the  receivership; 
and  hence  the  preference  in  such  a  case  of  claims  for  current  ex- 
penses of  a  street  railroad  accruing  five  or  six  months  before  the 
receiver's  appointment  was  proper,  but  not  of  claims  for  labor 
and  materials  furnished,  at  the  latest,  a  year  and  a  half  prior  therto, 
and  for  which  the  company's  notes  had  been  given  and  renewed 
beyond  the  date  of  the  receiver's  appointment. 

6.  A  creditor  of  a  street  railroad  company  is  not  entitled  To  a 
preference  over  a  rriortgage  lien  in  the  distribution  by  a  receiver 
of  the  income  or  proceeds  of  the  property  on  foreclosure  simply 
because  that  which  he  furnished  the  company  prior  to  the  re- 
ceiver's appointment  was  for  the  preservation  of  the  property  and 
for  the  benefit  of  the  mortgage  security,  though  that  would  be 
important  in  considering  the  equity  of  his  claim  to  a  preference. 

7.  The  date  of  acknowledgement  of  a  mortgage  differing  from 
the  date  of  the  mortgage,  the  mortgage,  in  the  absence  of  any 
evidence  on  the  subject,  will  be  held  to  have  been  delivered  when 
it  purports  to  be  acknowledged. 

8.  A  mortgage  of  a  street  railroad  system  covering  after-ac- 
quired property  creates  a  lien  on  engines  thereafter  furnished  to 
the  company  in  constructing  a  plant  which  was  a  part  of  i*s  sys- 
tem, and  is  not  to  be  displaced  by  a  stipulation  in  the  contract  of 
sale  that  title  should  not  pass  till  they  were  fully  paid  for. 

9.  Rev.  Stat.  Tex.,  art.  3328,  provides  that  mortgages  or  other 
instruments  intended  to  operate  as  liens  on  undelivered  person- 
alty shall  be  absolutely  \oid,  as  against  subsequent  mortgagees 
in  good  faith,  unless  forthwith  deposited  for  record,  and  hence  a 
Texas  chattel  mortgagee  that  failed  to  record  its  mortgage  till 
several  months  after  another  mortgagee  had  secured  in  good  faith 
an  effective  mortgage  on  the  same  property  lost  its  priority. — • 
(Guaranty  Trust  Co.,  of  N.  Y.,  vs.  Galveston  City  R.  Co.  et  al. 
Same  vs.  City  of  Galveston  et  al,  107  Fed.  Rep.,  311.) 

LIABILITY  FOR  NEGLIGENCE 

ILLINOIS. — Collision — Backing  Car — Negligence. 

There  is  evidence  for  the  jury  on  the  question  of  negligence  and 
contributory  negligence  where,  a  street  car  having  passed,  a  team 
turned  to  cross  the  track  back  of  it,  and  the  car,  backing  to  get  to 
a  switch  it  had  passed,  struck  the  team,  there  being  testimony  that 
the  driver  of  the  team  did  not  know  the  car  was  going  to  back ; 
that  no  signal  therefor  was  given  ;  that,  if  given,  it  was  not  heard 
by  such  driver ;  and  that  there  was  no  one  at  the  rear  end  of  the 
car  looking  out  for  travelers. —  (Central  Ry.  Co.  vs.  Knowles,  60 
N.  E.  Rep.,  829.) 

INDIANA. — Injuries  to  Passenger — Collisions — Pleading — Suf- 
ficient Averment  of  Negligence. 

1.  A  complaint  in  a  personal  injury  suit,  which  stated  that, 
while  plaintiff  was  riding  on  the  street  car  of  the  C.  Co..  "this  car, 
by  and  through  carelessness  and  negligence  of  the  defendants  C. 
Co.  and  S.  Co.  in  conducting  and  managing  their  said  street  cars, 
was  struck,  run  into,  and  caused  to  collide  with  a  certain  street 
car  then  and  there  beinj  run  on  the  tracks  of  S.  Co.,"  whereby 
plaintiff  was  injured,  did  not  show  that  the  S.  Co.  owed  any  duty 
with  regard  to  the  operating  of  the  car  in  which  plaintiff  was  rid- 
ing, or  was  guilty  of  negligence  in  running  the  car  which  was 
on  its  own  track;  and  hence  did  not  state  a  cause  of  action  against 
the  S.  Co. 

2.  A  complaint  in  a  personal  injury  suit  against  a  street  railway, 
which  contained  no  other  allegation  of  defendant's  negligence  than 
a  statement  at  the  close  of  the  pleading  that  plaintiff's  injuries  ip 
a  collision  were  received  through  defendant's  carelessness  and 
negligence,  was  insufficient  and  demurrable,  because  not  showing 
to  what  carelessness  and  negligence  the  injuries  were  attributed. — • 
(South  Chicago  City  Ry.  Co.  vs.  Moltrum,  60  N.  E.  Rep.,  361.) 
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FINANCIAL  INTELLIGENCE 


THE  MARKETS 


The  Money  Market 

Wall  Street,  Nov.  6,  1901. 

The  money  market  continues  to  move  under  conflicting  mflu- 
ences,  but  the  outlook  continues  to  improve.  On  the  one  hand 
gold  exports  to  Europe  have  set  in  in  quantity,  and  they  are  likely 
to  continue  so  long  as  money  remains  comparatively  easy  here  and 
firm  abroad.  The  excess  of  the  government's  receipts  over  expendi- 
tures remains  heavy;  it  amounted  to  $8,000,000  in  the  last  two 
weeks  of  October,  and  while  interest  payments  will  keep  down  the 
excess  during  the  early  part  of  the  current  month,  it  will  undoubt- 
edly grow  heavy  again  after  the  15th.  But,  on  the  other  hand,  the 
Secretary  of  the  Treasury  has  renewed  his  offer  to  buy  government 
bonds  at  prices  which  are  unquestionably  attractive  to  holders. 
It  is  fully  expected  that  the  bonds  will  be  turned  in  freely  as  they 
were  under  the  first  tender  six  weeks  ago,  and  that  the  offerings 
will  be  increased  if  money  rates  advance.  These  operations, 
as  they  did  before,  will  probably  turn  the  Treasury  from  a  debtor 
to  a  creditor  in  the  money  market.  At  the  same  time  a  steady 
stream  of  gold  from  Australia  and  the  Alaskan  mines  is  flovifing 
into  the  depositories  on  the  Pacific  Coast,  and  the  specie  thus  de- 
posited is  at  once  transferred  to  the  New  York  banks  in  the  form 
of  a  credit  upon  the  local  Sub-Treasury.  More  important  than 
this,  the  outward  movement  of  currency  to  the  interior  has  slack- 
ened visibly.  Last  week  the  banks  gained  some  $2,000,000  more 
than  they  lost  through  the  domestic  exchanges.  While  this  is  no 
doubt  an  exceptional  result,  it  apparently  marks  the  beginning  of 
the  period  when  remittances  to  the  South  and  Southwest  will  be 
offset  by  the  return  of  funds  sent  out  two  months  ago  to  the  wheat 
regions  of  the  West  and  Northwest.  It  may  be  that  we  shall  not 
see  for  some  weeks  yet  any  gain  in  local  bank  reserves,  but  all 
danger  of  anything  approaching  a  money  stringency  has  been  re- 
moved. A  further  shrinkage  in  bank  resources,  reflecting  itself 
in  a  rise  in  money  rates,  would  operate  automatically  toward  its 
own  correction,  for  the  higher  rates  would  at  once  check  gold  ex- 
ports and  stimulate  offerings  of  government  bonds  for  redemption. 

Money  on  call  is  quoted  at  354  to  4  per  cent.  Time  loans  for  all 
dates  are  made  at  4^  per  cent. 

The  Stock  Harket 

A  steady  tendency  toward  improvement  has  been  shown  during 
the  past  fortnight  on  the  Stock  Exchange.  No  important  opera- 
tions for  a  rise  have  been  disclosed ;  the  speculation  has  remained 
dull  and  in  professional  hands  entirely.  But  the  undertone  of 
growing  confidence  has  been  unmistakable,  and  whatever  the  feel- 
ings may  be  against  the  expediency  of  a  rise  at  this  time,  the  super- 
ficial indications  are  that  a  movement  of  the  kind  has  begun. 
Money  conditions,  as  may  be  inferred  from  the  foregoing  article, 
are  no  longer  the  obstacle  to  the  speculation  that  they  were  a  month 
or  even  two  weeks  ago.  Some  critics  are  crying  out  that  prices  of 
stocks  are  already  high  enough,  that  the  export  trade  is  declining, 
that  the  depression  in  foreign  industry  will  be  later  on  communi- 
cated to  this  country,  and  finally  that  the  losses  from  the  corn  crop 
damage  have  yet  to  be  reckoned  with.  But  in  spite  of  all  these  ob- 
jections, the  leading  interests  in  the  market  are  inclined  to  favor 
the  view  that  the  unprecedented  railroad  earnings  and  the  projects 
for  new  railway  alliances  and  readjustments  in  various  parts  of 
the  country  are  sufficient  justification  for  a  campaign  for  the  rise. 
Acting  on  this  conviction,  a  quiet  but  steady  accumulation  has  been 
going  on  for  several  weeks  in  the  leading  railroad  stocks.  Except 
in  one  or  two  instances,  no  efforts  have  been  made  to  bid  up  prices, 
but  the  buying,  nevertheless,  has  been  persistent  enough  to  account 
for  the  gradual  hardening  which  has  been  obvious  from  day  to  day 
in  the  market. 

Among  the  local  traction  stocks  Manhattan  is  the  one  where 
the  best  buying  has  occurred.  Apparently  the  main  incentive  is 
the  annual  statement,  due  very  soon  now,  which,  according  to  the 
well  informed,  will  make  a  remarkably  favorable  exhibit.  There 
is  some  reason  to  expect  that  the  earnings,  after  charges,  will 
amount  to  nearly  6  per  cent  on  the  stock.  Those  who  are  active 
in  the  speculation  naturally  reason  that  if  this  result  can  be  obtained 
while  the  road  is  getting  no  benefit  from  the  $15,000,000  increase 
in  capital  made  to  provide  for  the  change  in  motive  power,  the 
price  of  the  stock  has  far  from  discounted  the  great  enlargement 
of  profits  which  is  looked  for  under  electricity.  The  clique  in 
Manhattan  is  one  of  the  strongest  in  the  entire  stock  market. 
Brooklyn  Rapid  Transit  shares  have  been  taken  in  hand  by  the 
leading  speculative  interests  in  the  property,  and  a  short  interest 


formed  at  the  time  the  annual  earnings  statement  was  published  has 
been  forced  to  retreat.  The  increase  in  October  earnings  over  a 
year  ago  helped  the  advance  during  the  last  week.  On  the  other 
hand.  Metropolitan  is  not  receiving  any  strong  support,  and  it 
has  been  sold  down  by  professional  traders  who  have  fully  made 
up  their  minds  that  the  dividend  rate  is  to  be  reduced. 

Philadelphia 

Dealings  in  the  Philadelphia  traction  market,  while  they  have 
been  a  trifle  more  animated  during  the  last  two  weeks,  have  been 
confined  chiefly  to  two  or  three  of  the  regularly  active  specialties. 
Union  Traction  was  rather  weak  during  the  early  part  of  the 
period,  falling  as  low  as  26^8  on  October  28.  But  the  decision  of 
the.  company's  employees  not  to  strike  removed  the  main  cause  of 
depression  in  the  speculation,  and  the  price  rallied  to  28.  Consoli- 
dated Traction  of  Pittsburgh,  both  common  and  preferred,  has 
held  firm  on  comparatively  large  dealings.  Anticipating  the  suc- 
cess of  the  amalgamation  deal  with  the  Philadelphia  Company, 
the  common  stock  rose  to  24  on  Oct.  23,  but  after  the  formal  an- 
nouncement that  a  large  majority  of  the  stock  had  been  deposited 
for  conversion,  thus  insuring  the  success  of  the  plan,  the  quotation 
fell  back  to  23^^  under  realizing  sales.  The  preferred,  after  selling 
freely  at  64,  dropped  to  63.  A  fair  volume  of  investment  buying  has 
been  in  evidence  in  Philadelphia  Traction,  but  without  advancing 
the  price,  which  has  varied  between  95^  and  96.  Several  hun- 
dred shares  of  American  Railways  sold  as  high  as  40^/2,  but  on 
scattered  offerings  the  stock  receded  to  40,  Other  minor  trans- 
actions during  the  fortnight  were  100  shares  of  Railways  Company 
General  at  2]4,  9  shares  of  Consolidated  Traction  of  New  Jersey 
at  20  shares  of  Germantown  Passenger  at  147^,  and  i  shar<; 

of  Philadelphia  City  Passenger  at  207^.  In  bonds  the  features 
have  been  the  4  per  cent  and  5  per  cent  issues  of  the  Indianapolis 
company.  Citizen  Passenger  of  Indianapolis  5s  rose  from  iioj^ 
to  1115^,  and  Indianapolis  Railways  4s  went  up  from  84^  to  86^- 
This  is  an  advance  in  the  latter  of  6  points  since  the  end  of  Sep- 
tember. The  buying  in  these  securities  is  said  to  come  chiefly 
from  Indianapolis  home  investors.  Other  bond  sales  reported  are 
Consolidated  Traction  of  New  Jersey  5s  at  110%  and  iio^.  Scran- 
ton  Railway  5s  at  103,  and  Electric-Peoples  Traction  4s,  which 
have  been  actively  dealt  in,  at  97^  and  97^/^. 

Chicago 

The  whole  interest  in  the  Chicago  traction  properties  is  focussed 
on  the  recent  decision  of  the  Illinois  Supreme  Court,  enforcing 
the  collection  of  the  general  property  tax  on  franchises  of  the 
Chicago  surface  roads,  among  other  Chicago  corporations,  instead 
of  merely  upon  tangible  property,  which  heretofore  has  been  the 
basis  of  the  assessment.  This  means  a  heavy  additional  burden 
upon  the  companies  affected,  and  the  prompt  reflection  of  the  de- 
cision upon  the  market  for  the  securities  shows  that  the  judicial 
action  is  regarded  as  final.  Union  Traction  common,  which  two 
weeks  ago  sold  as  high  as  17^,  fell  under  heavy  liquidation  to  iz]^, 
and  the  preferred  was  even  weaker,  dropping  from  58^  to  4914- 
West  Chicago,  which  is  a  leased  line  of  the  Union  Traction,  sym- 
pathized with  the  break  at  first,  but  subsequently  the  market  for 
the  stock  reflected  confidence  that  the  inroad  of  the  increased 
taxation  upon  Union  Traction  earnings  would  not  be  severe  enough 
to  endanger  the  guarantee  of  the  6  per  cent  dividend  on  West 
Chicago  shares.  The  elevated  roads  were  not  directly  concerned 
in  the  decision,  but  the  sentiment  of  the  community  is  that  they,  as 
much  as  the  surface  lines,  deserve  to  bear  a  larger  tax  assessment. 
Anticipating  some  such  result,  all  of  the  elevated  stocks  have 
weakened.  Lake  Street  selling  down  to  12  and  Metropolitan  and 
Northwestern  common  each  from  40  to  39. 

Other  Traction  Securities 

The  feature  of  the  last  ten  days  among  the  other  traction  se- 
curities has  been  a  rapid  advance  in  the  stocks  of  the  St.  Louis 
company.  St.  Louis  Transit  common,  which  sold  at  25^  a  fort- 
night ago,  was  bid  up  almost  violently  to  30K  on  Monday  of  this 
week,  and  United  Railways  preferred  rose  in  the  same  time  from 
81  to  85^/2-  It  is  reported  from  St.  Louis  that  the  company  is 
about  to  acquire  the  St.  Louis  &  Suburban  system,  and  as  a  plaus- 
ible support  to  this  view  it  is  recalled  that  out  of  a  total  of  $8,000,- 
000  bonds  held  in  the  treasury  $3,000,000  was  especially  set  aside 
for  purchasing  the  suburban  property  when  it  seemed  desirable. 
The  buying  of  both  common  and  preferred  has  been  extensive  and 
often  urgent,  both  in  the  St.  Louis  market  and  on  the  New  York 
curb.  Dealings  elsewhere  were  small  and  unimportant.  Louisville 
Street  Railway  preferred  has  sold  in  odd  lots  at  1155^,  and  the 
<  ommon  is  heavy  around  107^,  although  with  little  ofl'ered  at  that 
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figure.  New  Orleans  Traction  common  has  varied  between  31 
and  30H.  and  the  preferred  between  i05j/2  and  106.  Sales  of  New 
Orleans  City  &  Lake  5  per  cent  bonds  are  reported  at  hzVa-  The 
securities  of  the  reorganized  Washington  Traction  &  Electric  are 
quoted  at  82  bid  for  the  4  per  cent  bonds,  42  bid  for  the  preferred 
stock  and  22  bid  for  the  common.  Under  the  plan  of  readjustment 
fixed  charges  of  the  property  were  cut  in  two.  Rather  large  deal- 
ings in  Massachusetts  Electric  issues  have  taken  place  without 
material  variation  in  prices.  The  common  has  shifted  between  36 
and  3754>  while  the  preferred  has  changed  hands  pretty  uniformly 
at  94.   Fractional  lots  of  Boston  Elevated  sold  at  167  and  168. 

Auction  Sales 

At  the  last  weekly  auction  sale  held  by  Adrian  Muller  &  Son, 
the  only  transaction  in  street  railway  securities  was  the  sale  of 
twenty-five  shares  Broadway  &  Seventh  Avenue  at  248%. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1901 
Closing  Bid 
Oct.  22   Nov.  5 


American  Railways  Co                                                                  40  39^^ 

Boston  Elevated                                                                           166  167 

Brooklyn  R.  T  .•                        61%  63 

Chicago  City                                                                                 201  195 

Chicago  Union  Tr.  (common)                                                       17%  ViVi 

Chicago  Union  Tr.  (preferred)                                                       58%  5OV2 

Cleveland  Electric   

Columbus  (common)  . . . :                                                              45  44 

Columbus  (preferred)                                                                         101  100 

Consolidated  Traction  of  N.  J                                                        65%  67 

Consolidated  Traction  of  N.  J.  5s                                                1093^  109% 

Consolidated  Trac.  of  Pittsburgh  (common)                                  23  ,  23% 

Detroit  United   73 

Indianapolis  Street  Railway                                                          45  44 

Lake  Street  Elevated                                                                    11%  12% 

Manhattan  Ry                                                                              121  123% 

Massachusetts  Elec.  Cos.  (common)                                              36  37% 

Massachusetts  Elec.  Cos.  (preferred)                                             91  94 

Metropolitan  Elevated,  Chicago  (common)                                    40  39 

Metropolitan  Elevated,  Chicago                                                    90  90 

Metropolitan  Street                                                                       157%  154% 

Nassau  Electric  4s  ,                                 97%  97% 

New  Orelans  (common)                                                                31  SOVs 

New  Orleans  (preferred)                                                               105%  106 

North  American                                                                             95  95 

Northern  Ohio  Traction  (common)   38 

Northern  Ohio  Traction  (preferred)   88 

North  Jersey                                                                                 22%  22% 

Northwestern  Elevated,  Chicago  (common)                                   39  39 

Northwestern  Elevated,  Chicago  (preferred)                                  85  85 

Rochester  (common)                                                                     30  32 

St.  Louis  Transit  Co.  (common)                                                   25%  30 

South  Side  Elevated  (Chicago)                                                    108  108 

Syracuse  (common)                                                                        25  25 

Syracuse  (preferred)                                                                       63  63 

Third  Ave  118  118 

Twin  City,  Minneapolis  (cofnmon)                                                99%  99 

United  Railways,  St.  Louis  (preferred)                                          81  85% 

United  Railways,  St.  Louis.  4s  i                                           89  89% 

Union  Traction  (Philadelphia)                                                      27%  27% 

United  Traction  (Providence)                                                       108%  108% 


a  Asked.     b  Bid.     *  Quotation  of  new  stock. 

Iron  and  Steel 

Business  in  the  iron  industry  continues  in  enormous  volume, 
both  in  the  unfinished  and  the  finished  branches.  Buyers  of  pig 
iron  are  contracting  for  deliveries  as  far  ahead  as  next  February, 
but  there  seems  no  likelihood  yet  awhile  of  this  demand  causing 
a  further  advance  in  prices.  The  requirements  of  the  consuming 
interests  in  steel  are  even  more  urgent,  and  so  great  is  the  rush 
of  orders  that  premiums  are  being  paid  for  prompt  delivery.  In 
this  department  the  tendency  of  prices  is  upward,  and  the  prob- 
abilities are  that  the  consumption  will  hold  its  present  volume  in 
face  of  the  rise.  There  is  no  longer  any  doubt  that  the  1902  out- 
put of  steel  rails  will  be  the  largest  ever  known.  The  pool  is  not 
disposed,  however,  to  advance  prices.  Quotations  are  $i6  for 
Bessemer  pig,  $27  for  steel  billets,  and  $28  for  steel  rails. 

Metals 

Quotations  are  as  follows:  Copper,  i6j4  cents;  tin,  24^^  cents; 
lead,  4}i  cents  ;  spelter,  4.30  cents. 


ATHENS,  OA. — The  Athens  Electric  Street  Railway  Company  has  exc^ 
cuted  a  trust  deed  to  the  Title  Guaranty  &  Trust  Company  to  cover  a  bond 
issue  of  $400,000.  Of  that  amount  only  1200,000  is  to  be  taken  up  now.  The 
other  $200,000  will  not  be  issued  unless  in  the  future  the  company  should 
desire  to  engage  in  a  further  development  of  its  plant  or  some  new  industry 
allowed  under  its  charter.  Of  the  $200,000  secured  $100,000  will  be  used  to  take 
up  the  present  bonded  indebtedness  of  the  company,  and  the  other  $100,0000 
to  complete  the  development  of  Tallasee  Shoals  and  the  equipment  of  the 
large  electric  power  plant  there,  as  well  as  upon  other  improvements  of  the 
holdings  of  the  street  railway  company.  The  bonds  are  to  run  thirty  years, 
the  company  reserving  the  right  to  redeem  them  at  an  earlier  date.  The  rate 
of  interest  is  6  per  cent. 

DETROIT,  MICH.— J.  D.  Hawks  and  S.  F.  Angus,  who  own  the  Detroit, 
Ypsilanti  &  Ann  Arbor  Electric  Railway,  and  are  now  extending  the  same  to 
Jackson,  have  purchased  the  Lansing  Street  Railway.  The  price  is  said  to  be 
in  the  neighborhood  of  $200,000.  It  is  the  intention  of  the  company  to  extend 
the  line  from  Jackson  to  Lansing  in  the  near  future. 

DETROIT,  MICH.— The  Detroit,  Pontiac,  Lapeer  &  Northern  Electric  Rail- 
way Company  has  filed  a  mortgage  for  $3,000,000  to  the  Morton  Trust  Company, 
as  trustee,  to  provide  for  the  construction  of  an  electric  railway  to  extend 
from  Detroit  to  Pontiac,  Oxford,  Lapeer  and  Bay  City.  The  proposed  new 
line  will  be  about  125  miles  long. 

BOSTON,  MASS.— The  directors  of  the  Boston  Elevated  Railway  Company 
have  voted  to  ask  the  West  End  Street  Railway  Company  to  issue  bonds  in 
payment  of  charges  against  the  West  End,  held  by  the  Boston  Elevated  for 
new  construction.  Total  charges  for  new  construction  aggregate  about 
$1,800,000. 

CAMDEN,  N.  J. — The  Camden  &  Trenton  Railway  Company  has  filed  for 
record  a  general  mortgage  to  the  Providence  Life  &  Trust  Company,  of  Phila- 
delphia, as  trustee,  securing  $1,750,000  of  5  per  ciint  gold  bonds.  The  bonds 
are  in  denominations  of  $500  and  $1,000,  dated  1901,  and  due  July  1,  1931.  Of 
the  new  bonds  $400,000  are  to  be  issued  for  extensions  and  additions  to  the 
power  houses,  equipment,  etc.;  $750,000  are  to  be  reserved  to  take  up,  at  ma- 
turity, a  like  amount  of  outstanding  first  mortgage  bonds,  and  the  balance  are 
to  be  reserved  to  provide  for  extensions  in  either  Trenton  or  Camden. 

WHITEHALL,  N.  Y. — The  Railroad  Commissioners  have  granted  the  appli- 
cation of  the  Whitehall  &  Granville  Railroad  Company  for  permission  to 
reduce  its  capital  stock  from  .$750,000  to  $400,000.  The  company  now  has  under 
construction  an  electric  railway  that  will  extend  from  Whitehall,  at  the  head 
of  Lake  Champlain  and  the  Champlain  Canal,  through  Granville  and  the  ad- 
joining slate  district,  to  West  Paulet,  Vt.,  a  distance  of  20  miles.  The  officers 
of  the  company  are:  Emmet  J.  Gray,  of  Whitehall,  president;  Eugene  R. 
Norton,  of  Granville,  vice-president;  Charles  I.  Baker,  of  Troy,  secretary; 
Daniel  D.  Woodard,  of  Granville,  treasurer;  C.  B.  Story,  of  Whitehall,  general 
manager. 

RUTLAND,  VT. — The  Rutland  Street  Railway  Company  is  seeking  authority 
to  increase  its  capital  stock  from  $150,000  to  $1,500,000  to  provide  for  extensions 
from  Rutland  to  White  River  Junction,  a  distance  of  about  50  miles,  and  for 
a  line  from  Rutland  to  Whitehall,  N.  Y. 

BOSTON,  MASS.— Moore,  Baker  &  Company,  bankers  of  99  State  Street, 
have  recently  printed,  in  small  pamphlet  form,  a  treatise  on  the  possibilities 
of  interurban  railways,  by  Guy  Morrison  Walker.  Mr.  Walker  makes  some 
interesting  comparisons  of  the  receipts  and  operating  expenses  and  capitaliza- 
tion of  typical  interurban  railways  and  steam  railroads  which  they  parallel. 
For  instance,  he  shows  that  the  Detroit  &  Port  Huron  Electric  Railway,  72 
miles  long,  is  capitalized  at  only  $34,480  per  mile,  while  the  Grand  Trunk  Rail- 
road, with  which  it  competes,  is  capitalized  at  $93,714  per  mile.  The  Toledo, 
Fremont  &  Norwalk  Railway,  an  electric  railway  62  miles  long,  running  from 
Norwalk,  Ohio,  to  Toledo,  is  capitalized  at  $40,000  per  mile,  while  the  Lake 
Shore  &  Michigan  Southern,  which  it  parallels,  is  capitalized  at  $70,000  per 
mile.  The  Southwest  Missouri  Electric  Railway,  running  from  Carthage 
through  Joplin  to  Galena,  Kan.,  a  distance  of  41  miles,  is  capitalized  at  $31,700 
per  mile,  while  the  St.  Louis  &  San  Francisco  Railway,  with  which  it  competes, 
is  capitalized  at  $56,100  per  mile.  The  average  capitalization  of  steam  roads 
in  the  United  States,  according  to  the  report  of  the  Interstate  Commerce  Com- 
mission for  the  year  1900,  was  $61,490  per  mile,  while  the  average  capitalization 
of  electric  interurban  railways  will  not  average  over  $35,000  per  mile.  On  the 
other  hand,  the  average  passenger  earnings  of  steam  roads  in  America  from 
passenger  traffic  for  the  past  year  amounted  to  $1,674,  while  the  average  earn- 
ings of  the  interurban  electric  roads  were  nearly  two  and  one-half  times  that 
amount,  being  approximately  $3,800  per  mile.  The  earnings  of  many  roads, 
however,  run  very  much  higher,  as  the  Southwest  Missouri  Electric  Railway, 
which  earns  $4,735  per  mile;  the  Union  Traction,  of  Indiana,  with  earnings  of 
$4,984  per  mile,  and  the  Northern  Ohio  Traction,  with  $5,520  per  mile.  He  also 
points  out  that  the  earnings  of  interurban  lines  are  not  so  quickly  nor  so 
severely  affected  in  times  of  industrial  depression  as  are  steam  roads,  because 
when  people  begin  to  economize  they  naturally  first  curtail  those  disburse- 
ments which  are  heaviest  and  travel  on  the  cheaper  electric  lines.  The  average 
fare  per  mile  received  by  steam  roads  in  America  last  year  was  2.0003  cents, 
while  the  average  fare  in  the  interurban  lines  was  only  1.3  cents  per  mile, 
while  in  several  cases  a  rate  of  less  than  1  cent  per  mile  prevailed.  He  then 
givs  some  interesting  statistics  as  to  the  effect  of  this  competition,  and  cites 
the  travel  between  Ann  Arbor  and  Detroit,  where  the  steam  railroad  fare  is 
$1.20,  while  the  electric  fare  is  only  50  cents.  As  a  result,  passengers  to 
Detroit  would  leave  the  steam  road  at  Ann  Arbor  and  continue  to  Detroit  by 
the  electric  line,  making  a  saving  of  70  cents.  Coming  now  to  the  average  cost 
of  operation,  that  of  the  steam  railroads,  as  reported  by  the  Interstate  Com- 
merce Commission,  is  64.6  per  cent  of  the  gross  earnings,  while  that  of  the 
interurban  lines  is  given  by  Mr.  Walker  as  54  per  cent.  He  believes  that  the 
interurban  roads  will  eventually  carry  a  large  amount  of  freight,  and  that 
their  securities  will  increase  in  favor  with  investors. 
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Company. 


AKRON.  O. 
Northern  Ohio  Tr.  Co. 


ALB  \NY,  N.  Y. 
United  Traction  Co. 


mNOH  AMTON,  N.  Y. 
Bingliiiniton  St.  Ky. 

Co  -  


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co... 


BUFFALO,  N.  Y. 
Internntional  Tr.  Co.. 


CHICAGO,  ILL. 
Cliica.!{o  &  Milwaulcee 
Elcc.  Rv.  Co.   


Northwestern  F:iev. 


Union  Traction. 


cleyf:lani>,  o. 

Cleveland  &  ('haRrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland, 
Western. 


Elyria  & 


Cleveland,  Painesville 
&  I^astern  


CORTLAND,  N,  Y, 
Coi'tland  &  Homer  Tr 

Co  


DENYER,  COL. 
Denver  City  Tramway 
Co  


DF:TR0IT,  MICH, 
Detroit  United  Ry. 


Rapid  Ry. 


DULUTH,  MINN. 
Dulutli-Superior  Tr. 


1  m.,  Aug.  '01 

I    "  "  '00 

8   "  "  '01 

"  "  '00 


1  m. 
I  ■' 

3  " 


Period 


Sept.  '01 
'00 
'01 
•00 
'01 
'OG 


Sept. 


Sept. 


'01 
'00 
"  '01 
"  '00 
June  '01 


Aua, 


°  M 


59,242 
45,95: 
193.833 
158,379 
463,800 
387,97:;; 


12-2,184 
117,785 
384,318 
366,614 


18,456 
15,767 
63,160 
55,181 


760,083 
663,198 
1,518,578 
1  3:i3,K46 
13,135'55!i  ;,:.'16,ili|S 


1,139,611 
1,061.801 
3,313,373 
3,306,993 


a  X 


31,396 
38,306 
98,904 
94,9; 7 
203,361 
341,783 


T8,16! 

76,036 
238,970 
2:^7,375 


9,986 
9,063 
31 ,034 
27,443 


W 


27,846 
17,751 
94,939 
63,403 
199,439 
146,190 


44,023 
41.758 
14!>,3)8 
139,338 


8  470 
6,7(14 
33,136 
37,739 


98,973 
109,786 


19,901 
20,336 
59,703 
60,137 


14,988 
14,361 


379,538 
399,606 
824,794 
874,147 
l.Ol'.l,.^-)]  4,341,748 


00  11,708,5.51.1  7,l(Ki,373  4,66:;,r;;  4,135,405 


Sept. 


13  m 


June  '01 
"  '00 


13  m,  June  '01 
13  "       "  '00 


1  m.,  Sept.  '01 
1 00 
J   "       "  '01 


1  m 
I 

I)  " 
6  " 


1  m., 
I  '• 

9  " 
9  " 


Sept. 


Sept, 


1  m.,  Aug.  '01 
9  "  ■'  '01 
9  "       "  '00 


I  m, 
1  " 
9  " 
9  " 


Seat. 


13  m.  June  '01 
13  '•       "  '00 


1  m. 
1  " 
9  ' 
9  " 


1  m. 
1  " 

9  " 
9  " 


1  m. 
3  " 


I  m 


Sept.  '01 
'•  '00 
"  '01 
"  '00 


Sept.  '01 
•■  '00 
"  '01 
"  '00 


Sept, 


ELGIN,  ILL. 
Elgin,       Aurora  & 

Southern  Tr   1  i 

1 

9 
9 


Sept. '01 
"  '01 


Sept.  '01 
'00 
"  '01 
"  '00 


G60,7'91 
256,323 
1.876,552 
791,470 


24,042 
30,702 
112.963 
93,267 

978,766 
535,033 

8,158,809 
8.345,748 


5,3.50 
4,790 
34,255 

10,805 
7,843 
66  398 
44,930 

231 ,552 
176,108 
1,705,634 
1,. 506,701 


37,307 
1.58,563 
112,186 


18,833 
14,495 
134,184 
106,187 


.31,6  ;4 
38,925 


133,6.33 
116,568 
1,114,5.54 
963,587 


283,: 

240,949 
2,125,841 
1,884,736 

35,687 
125,948 


39,183 
a35,268 


34,1 

29,486 
275,504 
S;34,125 


268,803 
110,267 
760,697 
348,745 


7,479 
6,058 
49,571 
36,795 

322,645 
180,4,52 

3,942,194 
3,761,797 


2,212 
3.047 
23,144 

5,555 
4,65C 
38,500 
26,413 

127,444 
93,014 
943,98:3 
832,454 


13,  .371 
88,441 
71,837 


9,649 
.5,169 
63.343 
49,979 


19.857 
16.937 


70,201 
60,808 
608,609 
541,029 


153,288 
i:i6,730 
1,141,175 
1,051,289 

81,576 
63,156 


19,941 


17,438 
17,631 
1.52,904 
149,851 


391.988 
145,0.55 
1,11.5,8.55 
442,735 


16,563 
14,644 
63,.391 
55,473 

6,56.131 
344,.571 

4,316,615 
4,.583,951 


101,316 
8II..598 
.307,306 
341,793 


400,693 
331 ,553 

4,058,040 
3,979,876 


.3,137'  1,405 
1,743  201 
11,111  9,875 


5,2.50 
3,192 
27,898 
18,518 


3,717 
3,404 
33,280 
24,446 


104,109  20,.3.50 

83,094  21,321 

762,651  179.634 

684,248  190,385 


14,9:36 
70,132 
40,349 


9,174  6,042 

9,:«.';  6,042 

60,941  .54,:i75 

56,207  54,375 


11,767 
11,998 


63,432 
,55,760 
505,945 
422,553 


129,042 
104,219 
984,666 
833,447 

14,111 
62,792 


19,241 
1.53,716 


16,734 
11,865 
123,600 
84,274 


7,337 
23,139 


32,.579 
33,016 
285,742 
379,501 


9,190 


75.000 
67,500 


J3  > 

"5 


100.466 
36,404 


34,133 
21.433 
85.546 
69,211 


17.148 
13,378 


577,803 
526,773 


290,773 
64,4.57 
.808,649 
200,93.3 


2,55,438 
133,018 

1.58,575 
604,075 


1,733 
1,-543 

1,266 


83,7.59 
61,874 
583,016 
493,863 


•3,1.32 
3,284 
6,,566 
1,8.33 


4,470 
if  10,131 


30,853 
23,744 
220.203 
143,057 


10,051 


47,600 
16,774 


COMP,AN\'. 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT 

London  ,St.  Ry.  Co. 


MILWAUKEE.  WLS. 
3IiUvaukee  F:I.  Ry.  & 
Lt  


MINNE A POLIS.MI  N N. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEW  BURGH,  N.  Y. 
Newhnrgh  Ele<'tric. 


NEW  YORK  CITY. 
Manhattan  Rv.  Co. 


Met roi>olitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Kv.  Co.... 


PITTSBURG,  PA. 
Conscdidated  Traction 


PHILADELPHIA.  PA, 
American  Railwavs  . 


Union  Traction  Co. 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHE.STER.  N.  Y. 
Rocliester  Ry  


ST.  LOUIS,  MO. 
St.  Louis  Transit  Co. 


.SCRANTON,  PA. 
.Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
.Svracuse  H.  T.  Co  


TOLEDO,  O. 

Toledo  Ry.  &  Lt.  Co... 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


Period 


I  m,, 
1  " 
9  " 
9  " 


1  m. 
1  " 
9  " 
9  " 


Sept.  '01 
'00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
••  '00 
"  '01 
"  '00 


Sept. '01 
"  '00 
"  '01 

"  '00, 


1  m.,  Sept.  '01 
1  "  'ffll 

13  "  "  '01 
12  "       "  '00 


1  m. 

1  " 

2  " 

3  " 


Aug.  '01 

"  '00 
"  '01 

"  '00 


12  m.  June  '01 
12"       "  '00 

12  in.,June  '01 

13  "       "  '01 


1  m. 
I  " 
3  " 
3  " 


Sept. 


1  m.,  Sept.  '01 

1    "  "  '00 

6   "  "  '01 

6   "  "  '00 


1  m.,  Sept.  '01 

1    ■'  "  'Oil 

3   "  "  '01 

3   '•  "  '00 

13  m  ,  June  '01 
13  "       "  '00 


1  m 
1  " 
13  " 
13  " 


1  m. 
1  " 
3  " 
3  " 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  ,01 
"  '(XI 


1  m., 
1  " 
3  " 
3  " 


1  m. 
1  " 

9  " 


3  m. 
3  " 


Aug,  '01 
"  '00 
"  '01 
"  '00 


Aug.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
••  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 


^  tie 
0.5 
„  c 

H 


34.1. 5-) 
30,790 
252  893, 
218,846 


15,034 
14.790 
100,709 
88,384 


310,6:12 
206.889 
661,482 
599,918 


308,393 
271,6.53 
3.340,165 
2,103,029 


182.584 
161,526 
1 ,900,679 
1,769,903 


13.615 
13,78(1 
27,003 
25,769 


10,253,269 
9,969,898 

14,720,767 
14,437,134 


4,940 
4,188 
17,046 
15,721 


293,693 
275,894 
1,743,,548 
1,645,439 


83,171 
78,014 
262,982 
244,426 


13,431,680.5.836,186 


13,349,835 


20,901 
20,737 
218,569 
203,057 


82,428 
78,:176 
262,885 
245,827 


509,048 
505,728 
3,801,409 
2,657,716 


63,763 
57,647 
127,958 
116,843 


.53,993 
45,993 
168,.368 
145,437 


114,667 
103,4.34 
957..584 
871,258 


80,197 
78,432 


V  Q. 

a  X 
CW 


15,844 
13,K35 
1.38,:«4 
113.033 


7,8.54 
7,425 
65,918 
62,439 


93,587 
97,406 
291 .876 
292,913 


12.3,131 
106,.559 
1,068.846 
981,006 


1,2.51,428 
1,123,65'^ 


5,699 
4,9.32 
10,767 
10,183 


,,253,2:» 
i,233,62l 

;,7.55,131 
6,631,2.54 


2,195 
3,:3.58 
6.887 
6,7.36 


156,041 
104,9:19 
7.52,234 
689,445 


5,634,905 


15,669 
10,770 
139,542 
108,198 

4-1,8,54 
47,0(4 
143,286 
144,079 


33,744 
29,935 
65,640 
61,2,36 


29,692 
25,380 
91, .536 
80,492 


50,512 
48,351 
461,.507 
468,239 


43,103 
46,1.55 


18..312 
17.6.5() 
114  ,568 
106,824 


7,180 
7,:165 
40,7'9I 
25,945 


117,045 
109.483 
:«9,606 
307,0  5 


185,262 
165,092 
1,271  ,.318 
1,121,033 


649.351 
647,246 


7.9  6 
7.848 
16.3:16 
15,.587 


5.000,039 
:.737,277 

■,965,6:36 
,805,880 


2,745 
1,8:31 
10,1.59 
8.984 


167,653 
170,955 
990,314 
955,994 


2,677,706  2,332,333 
3,707,665 

4,.5.34,n68 


2,029,612 

3,431  ,.567 
4,445,720  3,360,160 


7,.595,495 
"  624,921 


5,322 
9,957 
79,027 
94,8.59 


36,573 
30,771 
120,.599 
101,749 


30,019 
27,713 
63,318 
'.55,.507 


24,300 
30,613 
76,843 
64,935 


64,155 
55,083 
496,077 
408,019 


.38,094 
32,877 


-o  S 

V  o 


7,m 

7,500 
67,.500 
67,500 


1,873 
1,613 
17.843 
16,604 


63,998 
70,001 
196,078 
209,815 


,57,874 
50.901 
503  273 
474,801 


1,286 
1,471 
4.200 
4.527 


P0,01 
89.974 
5:39,209 
.530,683 


6,7:34,228 
6,686.899 


3.196 
3.843 
:38,618 
.37,608 


24,942 
24,124 
74,861 
72,376 


19,025 
18.673 
.57.021 
55,859 


37,813 
24.271 
241 ,7:30 
216,238 


27,831 
87,348 


10,812 
10,156 
47,068 
;39,334 


5,307 
5,753 
32,947 
9.341 


.53.047 
:i9,483 
173.528 
97,190 


127„388 
114,190 
7()8,045 
646,333 


1,459 
360 
5,9.59 
4,458 


77,635 
80,981 
451,105 
425,311 


861,867 
938,022 


3,126 
6,115 
40.410 
57,250 


11,632 
6,647 
45,738 
29,373 


5,275 
1,940 
19,881 
9,077 


26,348 
30,818 
254,347 
191,781 


10,872 
4,928 
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CONSTRUCTION  NOTES 


ENSLEY,  ALA.— J.  S.  Kennedy,  one  of  the  promoters  of  the  Steel  Cities 
Railroad  Company,  is  authority  for  the  statement  that  arrangements  are  being 
perfected  for  beginning  construction  work  on  the  company's  proposed  Hne. 
The  company  has  already  secured  the  necessary  permission  to  build  the  road. 
The  plan  is  to  have  the  road  connect  Adamsville,  Pratt  City,  Sandusky,  Ens- 
ley,  Graysville,  Brookside,  Bessemer  and  Pinckney  City. 

MONTEREY,  CAL.— The  Del  Monte,  Monterey  &  Pacific  Grove  Electric 
Railway  Company  has  been  incorporated  to  purchase,  acquire,  operate,  con- 
struct, lease  and  maintain  street  railways  in  and  adjacent  to  the  towns  of 
Monterey  and  Pacific  Grove.  The  capital  stock  of  the  company  is  $200,000, 
divided  into  20,000  shares.  The  directors  of  the  company  are:  J.  D.  Carr,  of 
Salinas;  Charles  Carr,.  J.  P.  Sargent,  H.  R.  Robins  and  R.  F.  Johnson,  of 
Monterey. 

COLORADO  SPRINGS,  COL.—The  Osborn  Engineering  Company,  of 
Cleveland,  is  completing  plans  for  a  large  power  house  for  the  Colorado 
Springs  Railway  Company.  The  buildings  alone  will  cost  in  the  neighborhood 
of  $60,000.    Contracts  for  the  equipment  of  tlie  road  are  being  closed. 

ALTON,  ILL.— President  J.  F.  Porter,  of  the  Alton  &  East  Alton  Railway 
&  Power  Company,  states  that  the  closing  of  the  option  on  the  tract  to  be 
purchased  by  the  Federal  Lead  Company  for  a  smelter  site  has  insured  the 
prompt  construction  of  the  projected  electric  railway  between  Alton  and  East 
Alton,  which  will  connect  with  an  electric  railway  to  be  built  from  East  Alton 
to  St.  Louis.  The  work  of  grading  will  be  started  in  a  short  time.  The  elec- 
tric railway  will  be  built  so  as  to  pass  the  site  of  the  Federal  Lead  Company, 
and  will  give  the  employees  of  the  plant  quick  means  of  transportation  to 
Alton. 

EAST  ST.  LOUIS,  ILL.--The  Murphysboro  &  Carbondale  Electric  Rail- 
way Company  has  been  incorporated,  with  a  capital  stock  of  .$50,000.  The 
purpose  of  the  company  is  to  construct  an  electric  railway  from  Murphysboro 
to  Carbondale.  The  incorporators  and  first  board  of  directors  are:  WilMam 
Jens,  of  St.  Louis;  Thomas  Logan,  of  Murphysboro;  Charles  L.  Ritter,  of 
Carbondale;  E.  F.  Harper,  D.  M.  Browning  and  S.  Foreman,  of  East  St. 
Louis. 

ELKHART,  IND.— James  F.  Rothwell,  of  St.  Louis,  has  been  granted  a 
franchise  to  build  an  electric  railway  along  highways  from  Goshen,  through 
the  southern  quarter  of  the  county.  The  line  is  to  be  constructed  between 
Goshen  and  Fort  Wayne  and  connect  at  Goshen  with  the  line  of  the  Indiana 
Railway  Company,  which  joins  Goshen,  Elkhart,  Misawaka  and  South  Bend, 
and  is  to  be  extended  next  spring  to  Benton  Harbor. 

MARKLEVILLE,  IND. — An  effort  is  now  being  made  to  organize  a  com- 
pany to  construct  an  electric  railway  from  Markleville  to  New  Castle.  The 
new  line  would  give  a  through  line  to  Indianapolis.  The  promoters  are  confi- 
dent that  the  line  would  prove  profitable. 

KOKOMO,  IND. — The  Union  Traction  Company,  of  Anderson,  has  been 
granted  a  franchise  for  the  construction  of  an  electric  railway  through 
Kokomo.  The  franchise  will  be  utilized  in  the  construction  of  an  electric 
railway  from  Indianapolis  to  Kokomo  via  Noblesville  and  Tipton. 

WABASH,  IND.— Thomas  W.  Latham,  D.  A.  Dangler,  D.  H.  Kimberley 
and  others  who  are  identified  with  the  Century  National  Bank  have  com- 
pleted a  deal  for  the  purchase  of  franchises  and  right  of  way  of  a  company 
organized  some  time  ago  to  build  an  electric  railway  from  Wabash  to 
Rochester,  34  miles.  The  towns  to  be  touched  by  the  proposed  road  voted 
bonuses  to  the  amount  of  $100,000,  and  the  Cleveland  people  will  receive  the 
subsidies  and  build  the  road,  which  will  cost  in  the  neighborhood  of  $750,000. 
The  stock  transfer  has  been  made,  and  construction  work  will  start  as  soon 
as  material  can  be  secured. 

FRANKFORT,  IND.— The  Frankfort  &  Indianapolis  Electric  Railway 
Company,  which  was  recently  organized  to  construct  an  electric  railway  from 
Indianapolis  to  Frankfort,  passing  through  Clinton,  plamilton  and  Boone 
Counties,  has  just  been  incorporated.  The  company  is  capitalized  at  $50,000. 
The  directors  of  the  company  are  residents  of  Frankfort,  and  include  David  F. 
Allen,  John  G.  Clark,  David  A.  Coulter,  William  P.  Sidwell,  James  McClam- 
rock,  George  T.  Dinwiddle,  Chalmer  Hillis,  Fred.  A.  Sims  and  J.  A.  Hedge- 
cock.  The  officers  of  the  company  are:  D.  F.  Allen,  president;  J.  A.  Hedge- 
cock,  secretary;  D.  A.  Coulter,  treasurer. 

WICHITA,  KAN.— The  Wichita  Railroad  &  Light  Company  has  decided 
to  build  a  new  brick  car  house  25  ft.  x  50  ft.,  witli  a  storage  capacity  of 
eighteen  cars.  The  car  house  will  be  located  on  a  plot  of  ground  opposite  the 
power  house.  The  company  will  purchase  eight  new  cars — four  summer  and 
four  winter. 

ORANGE,  MASS.— It  is  said  that  tlie  Cjrange  &  Irving  Street  Railway  is 
overcoming  the  legal  and  other  obstacles  that  have  prevented  the  construction 
of  the  proposed  road  to  connect  Orange  and  Irving,  and  that  the  construction 
of  the  line  will  be  begun  in  the  spring.  The  capital  stock  of  the  company 
now  is  $70,000.  but  it  is  planned  to  increase  this  to  $150,000.  The  new  line  is 
promoted  by  local  people. 

PITTSFIELD,  MASS.— The  officers  of  the  Pittsfield  Electric  Street  Rail- 
way Company  were  re-elected  at  the  annual  meeting  of  the  company,  held  a 
few  days  ago.  Bonds  to  the  amount  of  $95,000  and  $20,000  in  new  stock  have 
Deen  authorized  to  provide  for  building  extensions.  A  balance  of  $2,734  was 
carried  to  the  surplus  account,  after  paying  a  dividend  of  6  per  cent  and 
charges  for  depreciation. 


GRAND  RAPIDS,  MICH.— Ihe  Grand  Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  has  secured  a  franchise  and  will  extend  its  line  to  North 
Muskegon. 

AVA,  MO. — The  plans  of  the  Ava  Northern  Railway  Company,  which 
proposed  to  construct  an  electric  railway  to  connect  Ava,  Douglas  County, 
and  Cedar  Gap,  Wright  County,  have  been  changed,  and  the  promoters  of  the 
line  have  decided  to  operate  the  road  by  steam  power. 

JACKSON,  MISS. — The  Council  has  recently  passed  an  ordinance  pro- 
hibiting the  operation  of  open  cars  after  Nov.  1.  The  Jackson  Electric  Rail- 
way, Light  &  Power  Company  was  given  but  a  fev>'  days  to  comply  with  the 
provisions  of  the  ordinance,  and  it  is  expected  that  an  interesting  contest  be- 
tween the  city  and  the  company  will  result. 

OMAHA,  NEB. — An  officer  of  one  of  the  companies  which  was  to  have 
been  included  in  the  street  railway,  power,  gas  and  electric  consolidation  is 
reported  as  having  stated  that  the  plans  for  the  development  of  the  large 
new  power  plant  have  not  been  abandoned,  although  the  efforts  to  effect  a 
consolidation  of  the  various  interests  have  been  abandoned.  It  is  generally 
believed  that  the  officer  has  been  misquoted,  as  it  is  difficult  to  conceive 
how  any  arrangement  for  the  joint  construction  of  this  plant  could  be  per- 
fected by  the  companies  that  have  failed  to  agree  upon  a  plan  of  consolidation. 

DOVER,  N.  H.— Wallace  D.  Lovell,  whose  operations  in  the  construction 
of  electric  railways  in  this  vicinity  are  well  known,  was  in  Dover  Oct.  23.  Mr. 
Lovell  said  that  he  proposed  to  build  an  electric  railway  line  to  connect 
T?over  with  Salmon  Falls  and  South  Berwick  soon,  the  line  having  already 
been  surveyed.  He  also  expects  to  build  from  Franklin  Square,  Dover,  to 
the  Maine  line  at  the  Eliot  Bridge.  Mr.  Lovell  drove  over  the  proposed 
electric  route  between  Dover  and  Concord  via  Northwood,  for  which  he  was 
granted  a  charter  last  winter.  Mr.  Lovell  was  most  favorably  impressed  with 
the  country,  and  feels  sure  that  the  trip  to  Concord  from  this  city  by  electric 
railway  can  easily  be  made  over  the  route  in  1%  hours.  Application  has  been 
made  for  a  charter  for  the  Portsmouth,  Great  Bay  &  Dover  Electric  Street 
Railway,  which,  if  built,  will  complete  electric  railway  connections  between 
Rochester,  N.  H.,  and  Massachusetts. 

PATERSON,  N.  J.— The  Jersey  City,  Hoboken  &  Paterson  Street  Railway 
Company  is  reported  to  have  awarded  a  contract  for  the  construction  of  a 
new  car-house  and  repair  shop  here,  which  will  cost  $100,000.  There  will  be 
sleeping  rooms  for  the  men  employed  on  the  emergency  wagons.  It  is  said 
that  an  assembly  hall  and  stage  will  be  provided  for  the  use  of  the  employees. 

BURLINGTON,  N.  J.— The  power  house  of  the  Burlington  &  Mount  Holly 
Traction  Railroad  Company,  which  is  operated  by  the  Pennsylvania  Railroad 
Company,  was  recently  destroyed  by  fire.  The  loss  is  estimated  at  $40,000. 
The  trolley  road  is  operated  over  the  steam  railroad,  and  it  is  said  that  the 
operation  of  trolley  cars  will  be  discontinued  and  that  the  locomotive  will  be 
resorted  to. 

NEW  YORK,  N.  Y. — The  Rapid  Transit  Commissioners  have  passed  favor- 
ably upon  plans  to  extend  the  underground  railway  along  Lenox  Avenue, 
from  143d  Street  to  149th  Street,  where  a  terminal  will  be  built.  According 
to  the  present  plan,  the  tunnel  goes  only  as  far  as  143d  Street,  at  which  point 
it  makes  a  detour  across  the  Harlem  River. 

NORTHPORT,  N.  Y. — The  Railroad  Commissioners  have  granted  the  appli- 
cation of  the  Northport  Traction  Company  for  permission  to  construct  an 
electric  railway  from  the  station  of  the  Long  Island  Railroad  through  North- 
port.  Interests  identified  with  the  Long  Island  Railroad  are  promoting  the 
new  line,  and  the  plan  is  to  have  it  in  operation  early  next  year.  The  new 
road  will  really  act  as  a  feeder  to  the  Long  Island  Railroad. 

ELMIRA,  N.  Y.— The  Elmira  &  Waverly  Railway  Company  has  been  in- 
corporated, with  a  capital  stock  of  $200,000,  to  construct  an  electric  railway 
between  Elmira  and  Waverly,  Tioga  County,  a  distance  of  18  miles.  J.  M. 
Diven,  C.  A.  Allen  and  George  W.  Miller,  of  Elmira,  are  interested. 

NEW  YORK,  N.  Y. — The  Railroad  Commissioners,  in  a  decision  rendered 
Oct.  29,  recommend  that  the  Union  Railway  Company  construct  a  branch  on 
Morris  Avenue,  Bronx  Borough,  New  York  City. 

WATERTOWN,  N.  Y.— The  Watertown  &  Carthage  Traction  Co  mpany 
has  been  granted  a  franchise  for  the  construction  of  an  electric  railway  on 
Water  Street,  Watertown.  The  company  is  to  pay  the  city  one-fifth  of  1  per 
cent  of  its  earnings  each  year.  The  plan  of  the  Watertown  &  Carthage 
Traction  Company  is  to  construct  an  electric  railway  from  Watertown  to 
Carthage.  Twenty  miles  of  line  will  be  constructed  in  all.  J.  W.  Carlisle  is 
president  of  the  company. 

CANASTOTA,  N.  Y. — The  Railroad  Commissioners  have  granted  the  ap- 
plication of  the  Canastota  &  Morrisville  Railway  Company  for  permission  to 
construct  an  electric  railway  from  Canastota  to  Morrisville.  The  new  line 
will  be  about  15  miles  long.  The  directors  of  the  company  are:  Leander 
W.  Burroughs,  John  Reidy,  John  A.  Johnson,  John  II.  Broodland,  Brownell 
Tompkins,  of  Morrisville;  William  H.  Patten,  Milton  De  Laus  and  John  B. 
Weaver,  of  Canastota;  W.  Emmet  Coe,  of  Peterboro. 

SYRACUSE,  N.  Y.— The  directors  of  the  Syracuse  &  Suburban  Railway 
Company  have  adopted  resolutions  providing  for  the  construction  of  a  50-mile 
extension  of  the  company's  lines.  Oneida,  Canastota,  Chittenango.  Caze- 
novia,  Delphi  and  Jamesville  are  some  of  the  towns  to  which  it  is  proposed 
to  build.  The  rights  of  way  and  permits  have  been  secured  for  a  large  part 
of  the  proposed  extensions,  and  some  of  the  necessary  preliminary  steps  for 
the  construction  of  the  new  roads  have  already  been  taken.  It  is  said  that 
the  construction  of  the  extension  will  be  begun  this  winter, 
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ROCHESTER,  N.  Y.— The  promoters  of  the  Rochester  &  Eastern  Rapid 
Railway  Company  are  planning  to  begin  the  construction  of  the  new  line  at 
once.  The  line  will  extend  from  Cobb's  hill,  on  the  outskirts  of  Rochester, 
and  proceed  through  the  villages  of  Pittsford  and  Victor  to  the  village  of 
Canandaigua,  practically  paralleling  the  Auburn  branch  of  the  tJew  York 
Central  between  Rochester  and  Canandaigua.  From  the  latter  place  to 
Geneva  the  route  will  lie  somewhat  to  the  south  of  the  New  York  Central's 
tracks,  and  will  thus  cut  off  the  extended  loop  which  the  latter  makes.  The 
new  road  will  shorten  the  distance  between  Geneva  and  Canandaigua,  the 
county  seat  of  Ontario  County.  At  Geneva  the  road  will  make  a  close  con- 
nection with  the  lines  of  the  Geneva,  Waterloo,  Seneca  Falls  &  Cayuga  Lake 
Traction  Company.  Entrance  to  Rochester  will  be  secured  over  the  Monroe 
Avenue  line  of  the  Rochester  Railway  Company.  The  new  line  will  form  an 
important  line  in  a  continuous  line  extending  from  Albany  to  Buffalo. 

CLEVELAND,  OHIO.— Ihe  Mansfield,  Savanna  &  Wellington  Railway 
Company,  which  recently  commenced  work  near  Ashland,  is  evidently  very 
much  in  earnest,  as  large  forces  have  since  been  placed  at  work  at  Mansfield 
and  Wellington.  The  company  is  now  asking  for  a  franchise  for  a  branch  line 
in  Shelby.  The  Pomeroy-Mandelbaum  syndicate,  which  proposes  to  build 
the  Cleveland,  Ashland  &  Mansfield  Railway  over  jjractically  the  same  route 
as  the  above,  claims  to  have  a  private  right  of  way  practically  all  secured,  and 
it  is  said  that  the  syndicate  is  aetermined  to  make  no  change  in  its  plans. 
Construction  work  on  the  line  will  not  start  until  next  summer,  as  they  have 
all  the  work  they  can  atteffd  to  with  other  lines  under  construction. 

AKRON,  OHIO. — The  Northern  Ohio  Traction  Company  has  applied  for 
a  franchise  to  build  a  new  line  on  Main  Street,  to  afford  entrance  for  the 
Canton  line  now  building. 

CEYLON,  OHIO. — The  last  important  condemnation  suit  brought  by  the 
Lake  Shore  Electric  Railway  in  order  to  complete  its  line  has  been  settled 
out  of  court  by  the  company  buying  outright  an  entire  farm  near  Ceylon. 
A  large  force  of  graders  has  been  placed  at  work  on  the  strip,  and  every 
effort  is  being  made  to  complete  the  line  at  an  early  date. 

TIFFIN,  OHIO. — The  Tiffin  &  Southern  Railway,  which  has  recently  been 
organized  to  build  an  electric  railway  from  Tiffin  to  Kenton  by  way  of 
Upper  Sandusky,  has  bought  up  all  the  right  of  way  and  franchises  held  by 
the  Bullock  Company,  which  commenced  work  over  the  same  route  last 
year.  The  new  company  now  has  entirely  private  right  of  way  secured  from 
Tiffin  to  Upper  Sandusky  and  from  Kenton  to  the  Wyandotte  County  line,  so 
that  only  a  short  distance  remains  unsecured.  A  right  of  way  is  now  being 
secured  for  an  extension  from  Kenton  to  Sidney,  where  connection  will  be 
made  with  the  line  .building  to  Cincinnati.  Construction  work  on  the  road 
is  to  start  in  the  spring. 

CANTON,  OHIO.— J.  C.  Welty,  J.  E.  Monnet,  J.  J.  Whitacre,  A.  E. 
Townsend,  J.  C.  Harmony,  Augustus  Dannemiller  and  others  of  Canton, 
several  of  whom  have  been  interested  in  the  promotion  of  traction  lines,  are 
securing  rights  of  way  and  franchises  for  an  electric  railway  to  extend  from 
Canton  to  Medina,  touching  Massillon,  Canal  Fulton,  Clinton,  Warwick, 
VVadsworth,  Seville  and  Lodi.  The  road  would  touch  fourteen  towns  and 
three  lake  resorts,  and  it  is  claimed  would  draw  from  a  population  of  100,000. 

CINCINNATI,  OHIO.— The  Fort  Wayne,  Dayton  &  Cincinnati  Traction 
Company,  which  is  projecting  one  of  the  longest  electric  railways  in  the 
country,  extending  from  Fort  Wayne  to  Cincinnati,  has  secured  control  of 
the  Cincinnati  &  Westwood  Railway,  a  steam  railroad  that  extends  almost  to 
the  center  of  Cincinnati,  thus  affording  private  right  of  way  to  the  city.  It 
is  claimed  that  all  franchises  and  rights  of  way  have  beeen  secured,  and, 
according  to  the  terms  of  several  of  the  franchises,  work  must  commence 
by  Feb.  1,  1902.  The  road  will  touch  the  following  towns:  Bridgetown, 
Miamitown,  West  Elkton  and  Gratis,  from  which  there  will  be  a  branch  to 
Dayton,  Eaton,  Eldorado,  Savona,  whence  one  branch  runs  to  Bradford  and 
other  to  Celina  and  Wilshire;  then  crossing  to  Indiana,  Union  City,  Portland, 
Bluffton  and  Fort  vVayne,  will  be  touched.  The  officers  of  the  company  are: 
Dr.  S.  F.  George,  of  Dayton,  president;  D.  W.  LaFetra,  of  New  York,  vice- 
president;  C.  L.  Hyde,  of  Pierre,  S.  D.,  second  vice-president;  C.  W.  Geb- 
hart,  of  Day  tor,  secretary-treasurer. 

ASHLAND,  OHIO.— The  Norwalk,  Ashland  &  Southern  Railway  Com- 
pany, which  is  promoted  by  Ashland  people,  announces  that  all  right  of  way 
has  been  secured  and  that  construction  work  will  start  early  in  the  spring. 
Th'e  road  will  extend  from  Ashland  to  Norwalk  by  way  of  New  London. 

CLEVELAND,  OHIO.— A  despatch  from  Piqua,  Ohio,  states  that  the 
Western  Ohio  Railway  Company  has  commenced  securing  right  of  way  with 
a  view  to  extending  the  line  from  Piqua  to  Troy,  as  part  of  the  connecting 
link  between  the  Western  Ohio  and  the  Southern  Ohio  Traction  companies' 
lines.  Secretary  Lang,  of  the  Western  Ohio  Company,  states  that  his  com- 
pany is  not  securing  the  right  of  way  in  question,  and  will  not  build  the  con- 
necting link.  The  line  between  Troy  and  Piqua  will  be  an  extension  of  the 
Dayton  &  Troy  Traction  Company,  which  is  owned  by  the  Winters-Clegg 
syndicate,  of  Dayton.  The  two  syndicates  are  on  friendly  terms,  and  when 
the  line  is  completed  traffic  arrangements  will  probably  be  made  whereby 
cars  can  be  operated  clear  through,  over  the  three  lines  just  referred  to. 
When  the  Western  Ohio  is  extended  north  to  Toledo,  which  is  entering  into 
the  plans  for  the  future,  this  will  give  a  through  line  from  Cincinnati  to 
Toledo. 

CINCINNATI,  OHIO.— The  Cincinnati,  Portsmouth  &  Georgetown  Rail- 
road, which  is  to  be  turned  into  a  standard-gage  electric  railway,  has  contracts 
for  this  change  of  equipment,  as  follows:  The  Westinghouse  Manufacturing 
&  Electric  Company,  of  New  York,  was  awarded  the  contract  for  alternating 
generators,  and  the  Hooven,  Owen  &  Rentschler  Company,  of  Hamilton, 
Ohio,  the  contract  for  cross-compound  condensing  engines.  The  work  of 
changing  the  equipment  is  to  be  finished  by  June  1. 


BARBERTON,  OHIO.— Thomas  L.  Childs,  of  Akron,  is  endeavoring  to 
secure  consent  of  property  owners  in  Barberton  for  a  line  through  the  city. 
It  is  believed  that  the  project  is  one  which  he  has  been  working  on  for  some 
time — that  of  a  line  along  the  Ohio  &  Erie  Canal  from  Portsmouth  to  Cleve- 
land. He  has  applied  to  the  State  Canal  Commission  for  a  right  of  way 
along  the  route.    Such  a  line  would  parallel  several  existing  roads. 

CLEVELAND,  OHIO.— Frank  De  Haas  Robison  has  incorporated  the 
Cleveland  Traction  Company,  which  is  understood  to  be  proposing  to  build 
80  miles  of  opposition  lines  in  Cleveland. 

COLUMBUS,  OHIO. — The  Columbus  Railway  Company  is  expending 
during  the  current  year  about  io60,000  in  extensions  and  improvements  of  its 
track  and  equipment  as  follows:  New  suburban  line,  Columbus  to  Arlington, 
5.6  miles;  e.xtension  of  old  lines,  1.9  miles;  track  relaid,  5.6  miles;  double 
tracking,  .5  miles;  new  large  open  motor  cars,  fifteen;  new  large  closed  motor 
cars,  twenty;  also  new  boilers,  fuel  economizers,  water  purifying  plant,  feed- 
water  pumps,  steam  heaters,  piping,  etc.,  for  main  power  station. 

CONNEAUT,  OHIO.— The  power  house  of  the  Pennsylvania  &  Ohio 
Railway  at  Conneaut  has  been  placed  in  operation.  The  road  will  be  in 
operation  betweeen  Conneaut  and  Ashtabula  within  a  few  days. 

CINCINNATI,  OHIO.— C.  C.  Bragg,  the  millionaire  real  estate  owner,  has 
laid  before  the  Norwood  Council  an  offer  to  build  and  operate  a  line  of  street 
cars  in  Norwood,  and  to  haul  passengers  free  until  he  can  land  them  in  Cin- 
cinnati on  equal  terms  with  the  Cincinnati  Traction  Company. 

SANDUSKY,  OHIO.— The  Sandusky,  Bellevue,  Monroeville  &  Norwalk 
Railway  Company  has  secured  another  extension  of  its  franchise  in  Sandusky. 
The  road  must  be  completed  by  March  1,  1902.  This  is  the  fourth  extension 
of  time  which  has  been  granted  by  the  Council.  J.  L.  Daley,  of  Philadelphia, 
chief  engineer  of  the  road,  states  that  rails  will  be  delivered  within  ten  days, 
and  that  the  road  will  be  in  operation  by  Jan.  1.  Construction  work  was 
started  on  this  road  nearly  two  years  ago,  and  it  has  been  delayed  on  account 
of  financial  difficulties.  It  is  stated  that  new  interests  have  become  identified 
with  the  company. 

CLEVELAND,  OHIO.— The  Cleveland,  Elyria  &  Western  Railway,  or, 
more  properly  speaking,  the  Pomeroy-Mandelbaum  syndicate,  has  taken  up 
the  project  started  some  time  ago  for  the  construction  of  an  electric  railway 
from  Oberlin  north  through  South  Amherst  and  North  Amherst  and  Brown- 
helm  to  the  lake  shore,  and  then  west  along  the  lake  shore  to  Vermillion.  A 
right  of  way  and  several  franchises  were  secured  by  the  original  promoters. 
The  line  would  make  a  direct  route  from  Oberlin  to  Lorain  and  lake  resorts, 
and  it  would  open  up  a  fine  agricultural  district.  It  will  be  operated  as  a 
part  of  the  Cleveland,  Elyria  &  Western  system,  connecting  two  divisions  of 
that  road. 

CLEVELAND,  OHIO. — The  aggregation  of  capitalists  who  claim  to  be 
preparing  to  build  a  system  of  3-cent-fare  lines  in  Cleveland  held  their  first 
formal  meeting  here  a  few  days  ago.  F.  L.  Kuhn,  in  whose  office  the  meeting 
was  held,  says  he  is  not  financially  interested  in  the  project  and  is  merely 
acting  as  their  attorney  in  securing  consents  of  property  owners.  The  com- 
pany is  still  in  an  embryo  stage  and  exists  only  as  a  partnership  at  present,  no 
organization  having  been  effected.  Mr.  -Kuhn  declines  to  give  the  names  of 
any  of  the  promoters,  but  claims  they  are  abundantly  able  to  build  the 
lines.  A  number  of  routes  were  discussed  at  the  meeting,  but  the  only  one 
thus  far  decided  upon  is  across  Doan  Street  and  Woodland  Hills  Avenue. 
Consents  of  property  owners  have  already  been  secured  over  much  of  this 
route,  and  it  is  stated  that  a  franchise  will  probably  be  asked  for  within  the 
uext  two  months.  It  is  probable  that  there  will  be  a  line  touching  all  the 
parks  and  boulevard  systems,  another  extending  out  Lake  Street,  and  still 
another  extending  through  the  flats,  which  are  not  at  present  provided  with 
any  service.  Mr.  Kuhn  says  the  whole  matter  will  be  made  public  within  a 
short  time.  It  is  generally  believed  that  the  entire  agitation  is  for  political 
effect,  to  assist  Mayor  Johnson  in  his  cheap-fare,  single-tax  campaign. 

YOUNGSTOWN,  OHIO.— The  Youngstown  &  Sharon  Railway  is  now  in 
operation  its  entire  length.  The  road  is  18  miles  in  length,  built  entirely  on 
private  right  of  way,  and  a  schedule  of  45  minutes  will  be  maintained  between 
the  towns.  Passengers  will  be  carried  into  Youngstown  over  the  Youngstown 
Street  Railway.  The  road  is  owned  by  the  Penhale-Devit  syndicate,  of  New 
York,  but  Youngstown  people  are  heavily  interested.  The  syndicate  is  also 
building  the  Sharon  &  New  Castle  Railway,  and  owns  the  Sharon  &  Wheat- 
land and  Sharon  &  Sharpesville  roads,  also  important  lighting  properties. 

TOLEDO,  OHIO.— A.  K.  jjetwiler,  George  Detwiler,  George  Metzger, 
Irving  Squire  and  other  well-known  promoters  who  are  back  of  several  elec- 
tric railway  projects  in  Northwestern  Ohio,  have  taken  up  the  project  for  the 
construction  of  an  electric  railway  from  Toledo  to  Ypsilanti,  Mich.,  by  way 
of  Petersburg,  Milan  and  Dendee.  Right  of  way  for  the  road  was  secured 
some  time  ago  by  Michigan  people  who  are  now  said  to  have  turned  it  over 
to  the  Toledoans. 

CLEVELAND,  OHIO.— The  Lake  Shore  Electric  Railway  has  purchased 
a  private  right  of  way  several  miles  in  length  near  Woodville,  which  will  be 
graded  and  track  laid  as  soon  as  possible.'  This  eliminates  one  of  the  worst 
curves  on  the  Toledo,  Fremont  &  Norwalk  division,  besides  giving  private 
right  of  way  and  saving  time.  The  policy  of  reducing  curves  and  improving 
grades  is  being  carried  out  all  along  the  line  with  a  view  to  making  fast 
time. 

LAWTON,  OKLA.  TER.— A  territorial  charter  has  been  granted  to  the 
Lawton  &  Mt.  Scott  Transportation  Company,  capitalized  at  $500,000.  The 
purpose  of  the  company  is  to  construct  an  electric  or  horse  railway  from 
Lawton  to  Mt.  Scott  and  the  government  forest  reserve,  with  branch  lines  to 
Ft.  Still  and  to  Sulphur  Springs.  E.  F.  Mitchell,  of  El  Reno;  James  C.  Robb, 
of  Kingfisher,  and  J.  R.  Eckles,  of  Lawton,  are  interested  in  the  company. 
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Co-operation  as  to  Return  Circuits 

A  discussion  which  recently  took  place  at  a  meeting  of  the 
Western  Society  of  Engineers  at  Chicago,  an  abstract  of  which  is 
given  in  another  column,  brings  to  mind  one  or  two  points  in 
connection  with  the  maintenance  of  return  circuits  and  the  preven- 
tion of  electrolysis  that  have  not  been  brought  out  prominently 
heretofore.  Mr.  Ellicott,  city  electrician  of  Chicago,  made  a  plea 
for  the  co-operation  of  the  various  street  and  elevated  railway  com- 
panies of  that  city  in  regard  to  the  maintenance  of  return  circuits 
with  a  view  to  the  prevention  of  electrolysis.  The  general  idea  of 
the  co-operation  of  the  various  companies  operating  in  the  same 
territory  is  a  good  one,  though  it  was  not  plain  from  Mr.  Ellicott's 
paper  why  the  application  of  local  and  specific  remedies  to  local 
specific  troubles  and  defects  is  not  what  is  needed,  rather  than  a 
general  reconstruction  of  the  return  circuits,  especially  as  it  is 
itated  in  the  same  paper  that  the  general  condition  of  return  cir- 
iuits  in  Chicago  is  good,  and  that  most  of  the  defects  are  local  and 
asily  remedied. 

It  has  been  a  common  experience  in  electric  railway  practice, 
and  may  be  laid  down  as  a  general  rule,  that  unless  the  return 
circuit  system  as  a  whole  is  in  bad  condition  the  conditions  which 
are  likely  to  cause  electrolysis  are  due  to  very  local  and  com- 
paratively small  defects,  and  that  the  secret  of  avoiding  electrolysis 
is  in  watching  for  and  remedying  these  small  defects  as  fast  as 
they  become  apparent.  In  regard  to  the  co-operation  of  various 
companies,  it  is  not  always  an  easy  matter  to  get  competing  com- 
panies to  work  together,  even  if  it  is  to  their  mutual  advantage. 
When  it  becorries  more  generally  understood,  however,  that  there 
is  a  decided  mutual  advantage  in  conference  and  co-operation  be- 
tween companies  operating  in  the  same  territory  in  regard  to  re- 
turn circuits  there  will  be  more  of  it.  For  example,  it  is. rare  that 
two  companies  operating  in  the  same  territory  have  power  houses 
near, together.  Now,  if  the  tracks  of  the  two  companies  are  inter- 
connected the  effect  is  practically  to  put  the  two  power  houses  in 
series,  returning  the  negative  current  of  one  through  the  generators 
and  trolley  feeders  of  the  other  in  the  districts  near  the  two  power 
houses,  exqept  as  to  any  excess  of  current  one  station  uses  over 
another.  The  tracks  and  other  grounded  metallic  structures  be- 
tween the  two  power  houses  act  as  a  kind  of  equalizer  connection 
except  so  far  as  they  carry  current  from  cars  in  operation  on  or 
near  them.  This  point  is  fully  explained  by  a  correspondent  in 
this  issue.  This  being  the  case,  it  is  to  the  interest  of  two  com- 
panies to  tie  their  tracks  together,  even  if  the  return  circuit  of  one 
is  in  much  better  condition  than  the  other. 

Chicago  Franchises 

The  various  developments  of  the  franchise  situation  in  Chicago 
have  been  noted  frequently  in  these  columns.  The  present  suspense 
as  to  the  outcome  is  detrimental  both  to  the  companies  and 
people  of  Chicago,  for  no  company  is  going  ahead  with  extensive 
improvements  with  the  possibility,  however  remote,  that  it  will 
have  no  rights  on  its  principal  streets  after  1903.  That  some  kind 
of  settlement  must  come  soon  is  evident  unless  the  courts  should 
decide  in  favor  of  the  companies  in  the  suit,  based  on  the  ninety- 
nine-year  act.  The  press  and  people  of  Chicago  should  realize 
that  settlement  of  the  question  in  some  reasonable  and  feasible 
manner  must  come  soon.  That  such  is  beginning  to  be  the  case 
the  following  editorial  from  the  Chicago  Record-Herald  shows; 
especially  coming,  as  it  does,  from  a  paper  which  has  not  in  the 
past  been  remarkably  friendly  to  the  street  railway  companies.  As 
an  example  of  good  sense  it  is  to  be  commended  to  the  entire 
Chicago  press.  The  editorial,  it  should  be  explained,  was  called 
out  by  a  conference  General  Manager  Robert  McCulloch,  of  the 
Chicago  City  Railway  Company,  had  recently  with  the  Council 
committee  on  local  transportation,  in  which  he  intimated,  as  has 
been  done  before,  what  the  Chicago  City  Railway  Company  stands 
ready  to  do  as  soon  as  the  franchise  question  is  settled.  The 
longer  this  settlement  is  postponed  the  longer  will  improvements 
be  delayed,  and  the  people  of  Chicago  are  the  chief  sufferers. 
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This  the  Chicago  Record-Herald  evidently  reahzes  from  the  follow- 
ing, which  appeared  under  the  head,  "Settle  the  Street  Car  Ques- 
tion": 

\\  ith  the  Chicago  City  Railway  Company  standing  ready  to  spend  $10,000,000 
in  making  its  street  railway  system  the  best  in  any  city  in  America,  what 
excuse,  save  politics,  has  the  administration  for  postponing  a  settlement 
of  the  terms  upon  which  the  company  is  to  have  a  renewal  of  its  franchise? 

It  is  clear  to  every  reasonable  citizen  that  the  company  cannot  go  ahead 
and  invest  any  such  sum  in  the  betterment  of  its  system  and  service  while 
the  terms  of  its  franchise  are  in  doubt.  The  officers  of  the  company  have 
given  the  administration  to  understand  that  it  expects  to  pay  a  reasonable 
compensation  to  the  city  for  renewal  of  its  franchise  and  to  give  assurance 
of  a  service  over  which  there  can  be  no  complaint. 

As  an  earnest  oi  what  this  company  proposes  to  do  it  has  contracted  for 
120  vestibule  cars,  each  costing  $6,000,  for  its  Clark  Street  line.  It  has  also 
offered  to  install  an  underground  trolley  system  north  of  Harrison  Street  on 
its  main  lines,  ii  this  offer  were  changed  to  apply  north  of  Twenty-Second 
Street  it  might  well  be  accepted  by  the  authorities. 

It  would  demonstrate  in  Chicago  what  has  already  been  successfully  demon- 
strated in  New  York  and  Washington,  that  the  underground  trolley  is  not 
only  feasible,  but  preferable,  for  streets  in  the  business  section  of  the  city. 

If  Mayor  Harrison  has  any  excuse  for  refusing  to  enter  into  negotiations 
for  a  settlement  of  the  franchise  question  on  some  sensible  basis  giving 
adequate  compensation  to  the  city  and  improved  street  car  service  to  the 
public,  the  Rqcord-Hcrald  would  be  pleased  to  publish  it.  But  there  is  no 
reason  or  excuse  in  his  hanging  back  and  talking  about  reduced  fares,  com- 
pensation and  better  service.  With  four-cent  fares  there  can  be  no  com- 
pensation to  the  city,  no  better  service  for  the  people. 

It  is  time  that  the  administration  ceased  making  faces  at  this  problem  and 
began  negotiating  for  its  sane  settlement. 

The  Ideal  City 

Tom  L.  Johnson,  now  Mayor  of  Cleveland,  is  always  entertain- 
ing, and  in  his  latest  pronunciamento  sustains  his  reputation  for 
putting  things  in  a  manner  that  will  arrest  attention.  He  has  con- 
tributed to  the  latest  number  of  the  Saturday  Evening  Post  a  long 
article  on  the  "Ideal  City,"  the  theme  and  burden  of  which  is  not 
individual  righteousness,  but  the  desirability  of  municipal  owner- 
shi])  and  "free  car  rides."    Let  us  quote  Mr.  Johnson  himself: 

"The  ideal  system  of  municipal  ownership  of  street  railways 
would  give  free  transportation  to  everybody.  At  first  blush  this 
may  seem  an  extreme  step,  but  that  is  because  we  have  not  been 
usccl  to  looking  at  the  matter  in  the  right  light.  In  every  great 
office  building  a  system  that  is  in  many  respects  the  counterpart 
of  the  one  I  suggest  is  maintained  in  the  elevator  service.  All 
comers  are  carried  in  the  elevators  free  of  charge.  No  one 
dreams  of  collecting  a  toll  or  of  insisting  that,  in  the  absence  of 
such  a  toll,  the  person  wishing  to  be  sent  to  the  upper  floors  use 
the  stairs.  The  maintenance  of  the  elevator  service  falls  upon  the 
tenants  of  the  building,  for  it  is  included  when  the  rent  schedules 
are  fixed.  The  tenants  in  turn  pass  it  along  to  their  customers 
and  clients.  E\'eryone  who  pays  a  lawyer's  bill  has  the  elevator 
service  charged  somewhere,  though  he  may  not  find  it  set  out  in 
detail.  The  burden  scattered  among  all  the  tenants  and  their 
clients  is  so  minute,  and  the  results  in  comfort  are  so  decided,  that 
no  one  dreams  of  abridging  the  service,  even  though  by  so  doing 
the  rents  might  be  somewhat  lowered.  Our  free  streets  and  roads 
form  another  instinctive  precedent  for  free  street-car  service." 

We  are  trying  A  ery  hard  to  see  this  matter  in  the  "right  light," 
as  Mr.  Johnson  puts  it,  but  the  effort  is  a  vain  one  on  our  part. 
How  any  man  in  his  senses  can  compare  the  use  of  elevators  in 
an  office  building  with  the  use  of  street  cars  passes  our  compre- 
hension. To  note  only  one  point,  the  people  who  use  the  elevators 
do  so  on  business ;  the  pleasure  travel  is  nil.  On  the  other  hand, 
street-car  travel  is  very  largely  made  up  of  people  who  are  going 
around  for  sheer  "fun' — shopping,  making  calls,  going  to  the 
theater,  indulging  in  an  excursion  out  of  city  limits.  Yet  all  this 
wholly  personal,  selfish,  non-productive  load  Mr.  Johnson  would 
throw  on  the  municipal  cars.  Besides,  in  addition,  all  the  loafers 
and  bums  and  deadheads  in  town,  instead  of  haunting  the  public 
benches  and  the  free-lunch  saloons,  would  work  the  cars  to  an 
unlimited  extent,  getting  warmth,  shelter,  change  of  scene  and 
victims,  all  for  nothing.  Who  could  stop  them?  Who  would  be 
able  to  refuse  them  a  right  to  enter  the  car?  Who  would  venture 
to  dispute  a  seat  with  them?  We  pity  from  the  depths  of  our 
heart  any  misguided  community  that  ever  allows  itself  to  be 


plunged  into  irremediable  bankruptcy  by  any  such  wonderful 
scheme  as  this.  The  whole  article,  however,  should  be  read,  for 
we  have  but  culled  one  of  its  passages. 

Long  Cars  on  the  Chicago  City  Railway 

For  many  years  there  was  a  theory  that  long  closed  cars  with 
center  aisle  and  cross  seats  were  not  suited  to  heavy  city  traffic. 
This  theory  was  held  by  the  street  railway  m.magement  in  Chicago, 
,-is  well  as  most  other  cities.  When  long  cars  with  cross  seats 
began  to  be  used  in  such  cities  as  St.  Louis  it  was  still  claimed 
that  with  the  very  heavy  traffic  of  Chicago  such  a  car  would 
not  be  suitable.  When  Capt.  Robert  McCulIoch  took  charge  of 
ihe  Chicago  City  Railway  as  general  manager  he  decided,  after 
much  thoughtful  consideration  of  the  problem  in  all  its  aspects, 
and  in  the  light  of. his  experience  with  long  cars  in  St.  Louis,  to 
order  a  few  long,  cross-seat,  center-aisle  cars  for  use  on  one  of  the 
most  important  and  heaviest  traffic  trunk  lines  that  the  company 
had.  The  result  has  been  a  convincing  demonstration  of  the  fit- 
ness of  such  long  cars  of  this  type  for  the  heaviest  city  traffic. 
This  has  been  demonstrated  unquestionably  by  the  fact  that  the 
few  long  cars  that  have  been  in  operation  on  the  Wentworth 
.Avenue  &  Clark  Street  line  of  the  Chicago  City  Railway  have 
been  run  on  the  same  schedule  as  the  short  cars,  which  are  also 
operating  on  that  line.  There  seems  to  be  no  more  difficulty  in 
maintaining  schedule  time  with  the  long  cars  than  with  the  shorter 
ones.  At  first  thought  it  would  seem  difficult  to  account  for  this 
refutation  of  the  theory  that  long  cross-seat  cars,  with  the  narrow 
center  aisles,  could  not  receive  and  discharge  passengers  as  quickly 
as  the  old  type  of  car  with  side  seats.  The  objection  of  delay  in 
discharging  passengers  has  been,  of  course,  the  one  that  has  been 
urged  most  frequently  against  the  long  cars.  The  fact  that  there  is 
no  more  delay  than  with  short  cars  can  be  accounted  for  in  various 
ways.  Capt.  McCulloch  himself,  who  designed  the  cars,  thinks 
that  no  small  part  of  their  success  in  this  way  is  due  to  the  com- 
paratively wide  aisle  which  is  used.  For  example,  many  center 
aisle  cars  have  a  width  of  only  20  ins.,  measuring  between  the  tops 
of  the  seats.  In  the  new  Chicago  City  Railway  cars  the  aisle  is 
28  ins.  wide  between  the  tops  of  the  seats.  As  the  backs  of  the 
seats  are  a  little  narrower  than  the  seats  themselves,  the  aisle  is,  of 
course,  not  as  wide  as  this  at  the  bottom.  While  this  8  ins.  in  the 
width  of  the  aisle  is  apparently  a  rather  small  point  it  makes  much 
difTerence  as  to  the  facility  with  which  a  conductor  can  get 
through  a  crowded  car,  and  makes  it  much  easier  for  passengers  to 
get  from  the  middle  of  the  car  when  the  aisles  are  crowded. 
This,  however,  does  not  account  entirely  for  the  fact  that  there  is 
no  difference  in  the  schedule  time  made  by  the  long,  as  compared 
to  the  short  cars,  for  even  if  passengers  can  make  way  along  the 
aisles  with  equal  facility  in  either  case  there  is  the  length  of  the 
aisle  to  be  considered  and  the  distance  that  the  passenger  must 
necessarily  travel  from  the  midle  of  the  car  to  the  platform.  It 
seems,  therefore,  that  it  must  be  true  that  the  majority  of  pas- 
sengers make  it  a  point  to  be  near  the  step  at  the  time  the  car 
stops,  and  that,  consequently,  it  makes  little  difference  how  long  it 
takes  them  to  get  from  their  seats  to  the  platform,  as  this  is 
all  done  before  the  car  stops.  Of  course  there  are  some  pas- 
sengers that  will  remain  seated  until  the  car  stops,  but  they  are  a 
relatively  small  proportion,  and  when  a  car  is  very  much  crowded 
the  passenger  is  all  the  more  likely  to  make  his  way  to  the  plat- 
form before  the  car  stops,  because  there  is  always  the  small  possi- 
bility that  the  conductor  will  not  see  him,  and  will  start  the  car 
before  he  reaches  the  platform. 

The  Chicago  City  Railway  cars  were  described  in  the  Street 
R.MiAVAY  Journal  of  March  2,  1901,  and  enough  more  of  these 
are  now  almost  completed  to  entirely  equip  the  Wentworth 
Avenue  line  of  that  road.  These  cars  have  34-ft.  bodies,  S-ft.  vesti- 
bules, and  contain  twenty-si.x  cross  seats.  They  are  equipped  with 
four  motors  and  air  brakes,  so  that  the  facility  of  starting  and  stop- 
ping is  equal  to  that  of  any  single-truck  car  with  two  motors. 
They  are  probably  as  expensive  a  street  car  as  was  ever  put  out 
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for  regular  service,  not  only  on  account  of  the  length,  weight  and 
equipment,  but  because  of  the  construction  of  the  car  body.  Solid 
mahogany  finish  is  used  to  finish  the  interiors.  The  management 
in  designing  these  cars  attempted  to  make  as  good  a  car  as  it  was 
possible  to  build.  There  was  no  attempt  to  save  money  at  the 
expense  of  quality.  The  car  represents  the  ideas  of  the  Chicago 
City  Railway  Company  as  to  modern  equipment,  and  will  probably 
be  put  on  all  of  the  lines  of  the  Chicago  City  Railway  when  the 
franchise  question  is  settled,  so  that  the  company  is  justified  in  go- 
ing ahead  with  improvements. 

The  Increase  in  Personal  Injury  Cases 

One  of  the  most  serious  problems  which  is  confronting  electric 
railway  companies,  especially  those  operating  in  crowded  city 
streets,  is  that  of  the  steady  increase  during  the  last  ten  years  in 
damage  suits  for  personal  injuries.  Owing  to  the  congested  con- 
dition of  the  courts  before  whom  these  cases  are  tried,  the  con- 
clusion of  any  particular  case,  and  the  award  of  judgment,  is  not 
reached  for  several  years  after  the  damage  has  been  caused,  so 
that  the  figures  paid,  for  the  last  year  are  not  a  fair  criterion  of 
those  incurred  during  the  year  of  operation.  Nevertheless,  these 
figures  are  increasing  at  an  enormous  rate,  and  justify  a  demand 
that  the  courts  revise  their  methods  of  assessing  damages  so  as  to 
correspond  more  nearly  to  modern  conditions  of  transportation. 
An  instance  of  the  way  in  which  these  figures  have  increased  is 
shown  in  the  damage  claims  paid,  as  given  below,  by  the  Brooklyn 
Rapid  Transit  Company  for  1901,  as  compared  with  the  Brooklyn 
Heights  Company  in  1895,  and  with  their  predecessor,  the  Brooklyn 
City  Railroad  Company,  a  decade  ago.  Car  miles  were  not  re- 
ported in  1891,  so  that  the  final  figure  in  that  year  cannot  be  given. 


Brooklyn  Rapid  Transit  Co.  .- 
Brooklyn  Heights  R.  K.  Co... 
Brooklyn  City  R.  R.  Co  


Year 


Total 
Amount  of 
Damage  Paid 
During  Year 


1901 
1895 
1«91 


$1,157,593 
181,657 
64,614 


Per  Cent. 

on  Gross 
Receipts 


4.50 
1.8S 


Amount 

per 
Car  Mile 


$0  0.3-2 
.010 


This  road  is  not  cited  because  the  figures  are  to  any  extent  un- 
usual, but  to  indicate  the  tendency  of  the  courts,  certainly  in  New 
York  State,  to  hold  street  railway  companies  accountable  to  the 
same  extent  for  damages  when  the  cars  are  running  at  the  speeds 
attained  by  modern  electric  cars,  as  when  they  trailed  along  be- 
hind a  slow-going  pair  of  horses.  Now,  this  is  manifestly  unfair. 
The  development  of  higher  speeds  has  been  due  to  a  demand  on 
the  part  of  the  public,  which  is  no  longer  content  with  the  4  miles 
or  6  miles  an  hour  gait  of  the  old  horse  car.  The  business  of  the 
public  has  been  adjusted  to  this  new  condition,  and  any  return  to 
the  slow  speed  formerly  used  is  practically  impossible. 

It  is  a  well  recognized  principle  that  every  step  in  advance  in 
any  art  is  accompanied  by  certain  drawbacks.  This  is  preeminently 
true  in  electric  railroading,  and  it  should  be  thoroughly  understood 
that  this  higher  speed  at  which  the  cars  now  run,  and  which  is  re- 
(juired  by  the  public,  demands  on  the  part  of  pedestrians  on  the 
streets,  greater  precautions  than  when  light  i6-ft.  cars,  which  could 
be  stopped  within  a  few  feet,  were  the  only  rolling  stock  employed. 
In  other  words,  this  reasonable  demand  made  on  the  public  for 
the  exercise  of  greater  precautions  against  accident  is  a  simple  and 
legitimate  quid  pro  quo  for  the  benefits  which  they  derive  from  the 
better  transportation  systems  which  they  now  possess. 

This  argument  for  fairer  treatment  is  entirely  apart  from  the 
flagrant  evil  of  "ambulance  chasers,"  which  has  grown  to  such 
enormous  proportions  during  the  last  decade,  largely  on  account 
of  the  stringent  treatment  of  the  railway  companies  by  the  courts 
in  personal  damage  suits.  While  the  fact  itself  that  a  large  part  of 
the  litigation  before  the  courts  for  this  class  of  cases  is  fomented 
])y  professional  accident  lawyers  should  not  act  as  a  bar  to  or 
contract  the  legitimate  rights  of  a  bona  fide  plaintiff,  yet  it  is  only 
fair  for  the  courts  to  take  into  consideration  the  fact  that  a  large 
part,  if  not  the  greater  part,  of  this  kind  of  cases  brought  before 


them  is  fraudulent.  It  is  a  well  recognized  legal  maxim  that  the 
governing  principle  of  the  courts  should  be  to  discourage,  not  to 
increase,  unnecessary  litigation,  and  if  it  be  found  that  under  any 
cour;  e  of  procedure  the  cases  of  a  certain  kind  tend  to  increase 
and  monopolize  the  attention  of  the  tribunals  of  justice,  it  is  per- 
fectly proper,  indeed  it  is  the  duty  of  those  in  charge,  to  take  such 
steps  as  will  reduce  the  sum  total  of  this  kind  of  litigation.  The 
time  has  now  come  when  the  railway  companies  can  fairly  claim 
some  relief  from  the  excessive  burdens  which  have  been  put  upon 
them  as  a  result  of  the  retention  of  outgrown  damage  suit  tradi- 
tions and  procedure.  They  are  supplying  in  transit  what  the 
public  requires,  and  should  be  allowed  a  reasonable  freedom  in  the 
exercise  of  this  duty  to  the  city.  They  cannot  be  expected  to  give 
twentieth  century  service  while  tied  down  to  nineteenth  century 
obligations. 

Automobile  Versus  Trolley 

If  the  newspaper  reports  from  Colorado  are  to  be  trusted,  a 
^team  railroad  there  is  about  to  retaliate  for  a  trolley  invasion  by 
operating  automobiles  in  the  territory  of  the  offender.  The  Den- 
\er  City  Tramway  Company  has,  it  would  appear,  been  pushing 
its  lines  into  the  northern  coal  fields,  or  is  now  planning  an  ex- 
tensive movement  of  that  aggressive  character ;  and  by  way  of 
further  aggravation,  the  Colorado  &  Southern  Railroad  Company, 
w  hich  would  be  the  sufferer  by  this  move,  is  also,  it  is  said,  blocked 
liy  the  same  influences  in  its  endeavors  to  electrify  some  of  its  own 
-uburban  lines.  This  being  so,  the  Colorado  &  Southern  is  credited 
with  an  intention  of  putting  on  lines  of  competitive  automobile 
nmnibuses  next  spring,  with  the  specific  object  of  cutting  into  the 
liusiness  of  the  Denver  City  Tramways,  steam  automobile  busses 
]  'mg  used,  each  having  the  capacity  of  an  ordinary  street  car. 
This  would  suggest  a  very  pretty  fight,  the  outcome  of  which  would 
I'e  quite  interesting.  We  have  heard  of  this  idea  before,  but  the 
previous  propounders  of  it  do  not  seem  to  have  been  quite  so 
'  erious  as  the  present  advocates  in  Colorado.  At  the  same  time 
ihey  may  have  something  to  learn.  It  is  said,  for  instance:  "The 
r.dvantage  the  Colorado  &  Southern  will  have  with  its  automo- 
liiles  over  the  tramway  cars  is  that  the  lines  will  be  operated  with 
a  third  of  the  expense."  Now  that  strikes  us  as  a  rather  gratuitous 
assumption,  if  indeed  it  has  been  soberly  and  actually  put  forward. 
We  have  followed  automobile  history  quite  closely  and  consider 
ourselves  fairly  well  informed  as  to  the  status  of  the  industry, 
but  we  have  never  seen  any  results  with  gasoline,  steam  or  electric 
automobiles  that  would  warrant  for  a  moment  the  belief  that  they 
can  compete  with  the  trolley  any  better  than  the  old  horse  stages 
could  do.  The  strongest  efforts  have  been  made  to  develop  traffic 
with  automobile  omnibuses,  but  we  do  not  know  of  any  instance 
in  which  there  is  the  slightest  approximation  to  a  profitable  busi- 
ness on  a  five-cent  basis,  even  without  the  "transfer,"  which  in 
most  American  cities  cuts  the  fare  to  less  than  three  cents.  We 
can  readily  believe  that  there  is  a  place  for  the  automobile  in  as- 
sisting to  handle  traffic  where  tracks  do  not  run,  but  that  is  quite 
different  from  competition.  In  fact,  Mr.  Vreeland,  in  New  York,  has 
often  expressed  the  wish  that  rich  people  who  ride  in  the  Metro- 
politan cars  and  do  not  get  a  seat  and  kick  about  it.  would  stick 
to  the  automobiles  instead.  It  is  not  a  secret  to  anybody  that  he 
is  connected  actively  with  automobile  work,  and  stands  ready  to 
promote  it  with  all  his  characteristic  energy  and  ability ;  but  he 
recognizes  that,  as  a  general  "proposition,"  automobiles  are  not 
likely  to  furnish  cheap  transportation,  but  must  develop  a  grade 
of  traffic  higher  than  that  catered  to  by  the  all-embracing,  iilebeian, 
democratic  nickel.  This,  however,  is  not  the  scheme  of  the  Colo- 
rado &  Southern.  It  is  distinctly  stated  that  the  railroad  has  no 
intention  of  putting  on  automobiles  to  do  a  general  cab  business, 
but  that  its  busses  "will  take  the  place"  of  street  cars,  and  will 
have  regular  schedules  and  routes.  Here,  then,  if  this  be  true,  the 
"issue  is  joined,"  and  while  we  have  no  doubt  as  to  the  result,  it 
will  interest  us  greatly,  as  well  as  most  of  our  readers,  to  see  .the 
idea  squarely  tried. 
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Electrical  Displays  at  the  Richmond  Carnival 


Storage  Batteries  on  the  Baltimore  &  Ohio  Railroad 


On  the  occasion  of  the  recent  carnival  at  Richmond,  Va.,  an 
important  feature  of  the  celebration  was  the  elaborate  electrical 
display  and  decorations  employed  in  different  parts  of  the  city. 
The  main  decorative  feature  was  an  elaborate  arch  constructed  of 
wood  and  iron,  and  illustrated  in  the  two  accompanying  engrav- 
ings, one  of  which  showed  the  decorations  by  day  and  the  other  by 
night.    As  will  be  seen,  the  outlines  of  the  arch  were  shown  by 
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VIEW  OF  TOWER  BY  DAY  AND  NIGHT  ..  . 

lines  of  incandescent  lamps,  while  a  star  composed  of  clusters  of 
lamps  was  placed  at  the  top  of  the  tower  which  surmounted  the 
arch  itself.  The  principal  feature  of  street  railway  interest  in 
connection  with  the  carnival  was  the  fact  that  part  of  the  illumina- 
tion of  the  tower  was  provided  by  electric  railway  headlights, 
which  were  also  used  to  considerable  extent  in  the  city  in  con- 
nection with  the  other  illuminations.  The  headlights  on  the  tower 
were  the  five  lights  seen  in  the  night  view  just  above  the  arch,  and 
located  one  on  each  of  the  pilasters.  They  were  loaned  for  the 
occasion  by  F.  Boykin  Jacobs,  Southern  agent  for  the  Syracuse 
changeable  headlight  of  the  Crouse-Hinds  Electric  Company,  of 
Syracuse.  This  is  the  first  time,  so  far  as  known,  that  electric  rail^ 
way  headlights  have  been  used  for  decorative  purposes,  and  their 
employment  offers  a  suggestion  in  other  cities  where  illuminations 
form  a  prominent  feature  of  a  celebration. 

The  Richmond  Carnival  was  held  Oct.  7-12,  inclusive,  one  week, 
and  was  a  great  success,  the  elements  co-operating  by  superb 
weather.  Its  object  was  the  betterment  of  the  city,  extension  of 
its  business,  and  advertising  its  climate,  industries  and  manu- 
factures; it  was  directed  somewhat  after  the  style  of  the  New 
Orleans-  "Mardigras,"  the  night  pageants  being  very  beautiful; 
in  fact  the  celebration  was  a  street  fair  and  carnival  combined. 
Ten  thousand  electric  lights  were  strung  across  Broad  Street  for 
a  distance  of  about  half  a  mile,  making  it  as  bright  as  day.  In 
addition  to  the  headlights  on  the  arch,  about  thirty  or  forty  others 
were  in  use,  adding  greatly  to  the  brilliancy  of  the  scene;  there 
were  five  in  use  on  the  arch,  ten-  at  the  Carnival  headquarters, 
four  in  the  T.  P.  A.  booth,  four  in  the  animal  show,  three  in  the 
Streets  of  Cairo,  and  others  were  scattered  in  different  places. in 
one  and  twos. 




Dick,  Kerr  &  Company,  of  London,  have  been  awarded  the  con- 
tract by  the  London  County  Council  for  the  complete  generating 
plant  to  operate  its  surface  railways.  Alternating  and  direct- 
current  apparatus  will  be  required,  and  Ferranti  engines  will  be 
used.  J.  G  .White  &  Company,  Ltd.,  of  London,  have  received  the 
contract  for  the  equipment  of  i6K  miles  of  single  track  of  conduit 
line  for  this  system.  It  will  be  installed  in  Tooting,  a  suburb  of 
London,  and  the  amount  of  the  conduit  contract  was  £180,000. 


In  May,  1901,  a  test  was  made  on  the  Belt  Tunnel  installation 
at  the  Baltimore  &  Ohio  Railroad  Company,  at  Baltimore,  for  the 
purpose  of  determining  the  value  of  a  storage  battery  adjunct  to 
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the  power  station.  Following  is  a  brief  outline  of  the  conditions 
of  service  at  the  time  of  test: 

The  length  at  haul  is  about  3.6  miles,  the  grade  is  all  in  one 
direction — northward — and  reaches  as  high  as  1.8  per  cent. 

One  electric  locomotive  is  used  at  a  time,  and  this  only  to  haul 
the  trains  northward,  the  south-bound  trains  being  permitted  to 
coast.  The  passenger  trains  are  hauled  from  Camden  station  to 
Mt.  Royal  station,  which  is  situated  at  about  the  middle  of  the 
line.  In  addition  to  this,  the  freight  trains  are  pushed  from  Mt. 
Royal  station  to  the  end  of  the  line.  The  power  station  is  situated 
near  Camden  station,  and  the  haulage  to  Mt.  Royal  station  was 
operated  at  about  575  volts.  When  the  locomotive  worked  be- 
yond that  point  the  voltage  was  raised  by  a  simple  booster. 

Wattmeter  readings  in  the  station  showed,  for  thirty-six  trains, 
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an  average  load  throughout  the  day  of  175  kw,  an  average  load 
while  the  locomotive  was  in  service  of  525  kw,  and  a  maximum 
load  of  1300  kw.  Moreover,  the  maximum  comes  at  the  starting 
of  the  locomotive,  and  is,  therefore,  an  impact  load  on  the  station. 
The  resulting  strain  was  so  great  that  when  the  locomotive  load 
only  was  on  the  station  it  was  found  necessary  to  keep  three  500- 
kw  generators  in  service. 

When  the  question  of  the  storage  battery  was  taken  up,  it  was 
noted  at  once  that  the  load  was  in  no  way  similar  to  that  of  the 
street  railway,  with  its  rapid  fluctuations  above  and  below  a 
gradually  changing  average.  It  was,  however,  closely  analagous 
to  that  of  an  electric  elevator,  the  curve  of  performance  showing 
a  heavy  initial  load,  a  sharp  descent  due  to  rapid  acceleration  and 
a  practically  steady  load  throughout  the  run.    This  was  especially 


Return 


noticeable  on  the  through  express  trains,  as  the  acceleration  on 
them  was  much  greater  than  on  the  freight  trains.  The  former, 
however,  would  consume  about  four  minutes  in  going  through  the 
tunnel,  while  it  would  take  the  latter  sometimes  twenty-six  min- 
utes to  go  over  the  entire  line.  Moreover,  one  train  would  often 
follow  another,  starting  as  soon  as  the  preceding  one  dropped  its 
locomotive.  In  this  manner  there  was  a  load  for  one  hour  and 
fifteen  minutes,  practically  without  intermission,  averaging  about 
1200  amps. 

It  was  therefore  necessary  to  consider  a  battery,  not  only 
capable  of  taking  the  fluctuation  due  to  starting,  but  of  a  capacity 
sufficient  to  carry  a  steady  load  due  to  continuous  haul.  The 
operation  of  two  trains  simultaneously,  one  from  Camden  and  one 
from  Mt.  Royal  station,  was  also  considered,  and  had  to  be  al- 
lowed for  in  determining  the  size  of  the  containing  tanks. 

The  battery  was  installed  by  the  Electric  Storage  Battery  Com- 
pany, and  consists  of  320  cells  of  chloride  accumulator,  type  G-39, 
in  tanks  of  suitable  size  to  contain  fifty-one  plates.  It  has  a  pres- 
ent capacity  of  1520  amps.,  and  an  ultimate  capacity  of  2000  amps, 
at  the  hour  rate  of  discharge.  It  is  situated  at  Mt.  Royal  station, 
and  is,,  consequently,  at  about  the  middle  of  the  line.  The  con- 
nections are  shown  in  the  feeder  diagram,  and  are  similar  to  those 
■used  in  electric  elevator  regulation. 

The  booster  is  of  the  type  known  as  "constant  current,"  having 
a  shunt  field  fed  from  the  main  busses  and  a  reversed  series  field. 
As  the  generators  are  of  a  capacity  of  500  kw,  it  was  deemed 
advisable,  for  the  present,  to  use  that  capacity  in  regulation,  in 
order  to  decrease  the  size  of  the  battery.  The  series  field  was, 
therefore,  made  weak  enough  to  allow  a  current  of  goo  amps,  to 
pass  through  the  booster  at  100  volts,  which,  with  the  generator 
voltage,  is  enough  to  overcome  the  drop  in  the  line  at  that  current 
and  equal  the  battery  voltage  at  discharge.  At  300  amps,  the 
boost  is  300  volts,  which,  with  the  generator  voltage,  is  sufficient 
to  overcome  the  drop  in  the  line  at  that  current,  and  give,  at  the 
battery,  a  voltage  of  800  volts,  which  is  the  charging  rate  when 
the  battery  is  fully  charged.  The  greater  part  of  the  time  the 
booster  will  work  about  midway  between  the  two  extremes. 

In  calculating  the  distribution,  the  question  resolved  itself  into 
the  best  disposition  of  the  feed-wire  on  hand,  which  was  found 
to  be  amply  sufficient.  These  facts  were  taken  into  consideration: 
The  heaviest  load  comes  at  Camden  station,  the  greater  part  of 
the  haulage  is  between  Camden  station  and  Mt-  Royal  station,  at 


Huntingdon  Avenue  the  grade  lightens.  The  results  obtained 
from  the  distribution  as  laid  out  have  been  excellent,  the  voltage 
at  no  time  dropping  below  575. 

The  switchboard  has  one  interesting  feature,  in  that  the  circuit 
breakers  can  be  operated  from  the  signal  tower,  thus  obviating 
the  necessity  of  having  a  man  continually  at  the  battery  house. 
This  is  accomplished  by  attaching  the  handle  of  the  circuit  breaker 
to  the  armature  of  a  solenoid  magnet  in  circuit  between  the  booster 
feeder  and  the  ground.  Electric  lamps  in  the  circuit  controlled 
by  each  breaker  indicate  when  it  is  tripped.  The  signal  operator 
can  then  close  the  circuit  breaker  by  pressing  a  push-button 
switch. 

Since  the  battery  has  been  installed  the  voltage  has  been  main- 
tained at  a  much    higher  and    steadier  rate  and    the  express 
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schedule  through  the  tunnel  h&s  been  lowered  about  thr^fe-quarters 
of  a  minute.'  ■/   ~  '  '    -  ■ 

Several  weeks  ago,  owing  to  a  cave-in  of  one  of  the  tunnels  on 
the  Philadelphia,  Wilmington  &  Baltimore  Railroad,  the  Penn- 
sylvania Railroad  traffic  was  diverted  through  the  Belt  Tunnel,  and 
165  trains  were  hauled  through  by  the  locomotive  in  one  day.  The 
battery  showed  no  ill  effects,  although  it  was  only  erected  to  take 
care  of  thirty-five  trains,  and  the  service  was  so  excellent  that  the 
question  of  the  advisability  of  running  all  Pennsylvania  through 
trains  by  way  of  the  Belt  Tunnel  has  been  raised.  Recently  the 
power  station  was  put  out  of  service  for  four  hours  in  order  to 
make  certain  connections,  and  the  entire  work  was  done  by  the 
battery  without  trouble. 



A  New  Construction  G>mpany 


A  new  construction  company,  which  will  make  a  specialty  of 
electric  railway  work,  was  recently  organized  in  Milwaukee,  Wis., 
by  Clement  C.  Smith,  formerly  second  vice-president  of  the  Falk 
Company,  of  that  city.  The  new  corporation  will  be  known  as  the 
Columbia  Construction  Company,  and  will  have  its  offices  in  the 
Colby  &  Abbot  Building,  Milwaukee.  It  possesses  a  particularly 
strong  personnel,  and  has  already  received  a  contract  for  the  equip- 
ment of  an  electric  line  from  Oshkosh,  Wis.,  to  Oniro,  a  distance 
of  9  miles,  from  the  Winnebago  Traction  Company. 

Mr.  Smith,  president  and  general  manager  of  the  new  company, 
has  had  a  long  experience  in  contracting  work  with  the  Falk  Com- 
pany, with  whom  he  has  been  associated  since  i8g6,  and  also  in 
practical  electric  railroading.  He  is  well  known  in  railway  circles, 
and  possesses  the  highest  respect  of  all  who  know  him  for  enter- 
prise and  high  business  principles.  Mr.  Smith's  associates  in  the 
Columbia  Construction  Company  are  George  P.  Miller  and  W.  H. 
Miller,  of  Milwaukee.  George  P.  Miller,  vice-president  of  the  new 
company,  is  of  the  firm  of  Miller,  Noyes  &  Miller,  who  are  prom- 
inent corporation  attorneys  in  Milwaukee,  and  who  are  the  at- 
torneys for  the  Milwaukee  Electric  Railway  &  Light  Company, 
Milwaukee  Heat  &  Traction  Company,  and  their  allied  interests 
in  the  State,  for  the  Wisconsin  Telephone  Company,  First  Na- 
tional Bank,  Milwaukee  Trust  Company,  the  Wisconsin  Trust 
Company,  and  for  many  other  institutions  of  equal  prominence. 


Note:  Each  Line  reprosents  1,000,000  e.M.  Wire. 
DIAGRAM  OF  BOOSTER  AND  LINE  FEEDERS 
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Mr.  Miller  was  associated  with  United  States  Senator  John  P. 
Spooner,  of  this  State,  as  attorney  for  receivers  of  Northern  Pa- 
cific Railway  Company,  several  years  ago,  and  has  had  a  very 
large  experience  in  the  financial  and  other  details  of  electric  and 
steam  railways.  He  is  also  a  director  in  the  First  National  Bank 
of  Milwaukee,  is  president  of  the  T.  A.  Chapman  Company,  which 
is  the  principal  dry  goods  house  here,  and  is  also  engaged  as  di- 
rector in  several  other  large  institutions.  William  H.  Miller,  who 
is  a  brother  of  the  vice-president,  is  manager  of  the  T.  A.  Chap- 
man Company,  and  has  been  elected  secretary  and  treasurer  of  the 
Columbia  Construction  Company.  With  this  strong  company  it  is 
safe  to  predict  an  excellent  business  future  for  this  new  concern. 


Hauling  Freight  Cars  on  a  Narrow  Gage  Trolley  Line 

The  accompanying  illustration  shows  the  method  of  trans- 
ferring ordinary  freight  cars  into  the  center  of  Geneva,  Switzer- 
land, over  the  narrow  gage  tracks  of  the  Geneva  Electric  Railway 
Company.  Two  special  trucks  are  required  for  each  freight  car. 
These  trucks  are  connected  rigidly  together  by  a  girder,  joining 
the  centers  of  each  bolster,  and  the  standard  gage  freight  cars  are 
run  into  place  by  means  of  an  inclined  track.  It  is  stated  that  a 
freight  car  can  be  loaded  on  to  these  narrow  gage  trucks  in  two 
minutes,  and  can  be  taken  down  in  five  minutes.    The  car  is  held 


HAULING  FREIGHT  CARS  ON  NARROW  GAGE  TROLLEY  LINE 


in  position  on  the  trucks  by  means  of  adjustable  braces.  The  use 
of  narrow  gage  roads  is  so  uncommon  in  this  country  that  the  ap- 
plication of  the  method  does  not  seem  to  have  much  importance 
here  in  the  form  in  which  it.  is  used  in  Switzerland.  It  may,  how- 
ever, oflfer  a  suggestion  where  the  step  or  groove  of  the  street 
railway  rail  is  not  high  or  deep  enough  to  accommodate  the  M. 
C.  B.  flange  of  the  steam  railroad  car.  If  freight  cars,  with  their 
loads,  could  be  hauled  directly  to  any  point  on  an  electric  railway 
track,  and  so  avoid  the  transhipment  of  the  freight  and  its  haulage 
by  wagons  through  the  city  streets,  a  great  economy  would  result, 
and  much  delay,  noise  and  other  inconvenience  and  nuisance  in- 
separable with  the  present  method  of  the  handling  of  freight  would 
be  avoided.  While  not  so  desirable,  of  course,  as  the  use  of  street 
railway  rail,  which  would  permit  the  haulage  of  the  steam  freight 
cars  directly  on  the  street  railway  tracks,  the  plan  ofTers  a  possible 
substitute  where  this  method  is  not  available. 



The  New  York,  New  Haven  &  Hartford  Railroad  Company  is 
making  some  important  improvements  in  its  power  station  at 
Berlin,  Conn,,  which  supplies  power  to  its  Berlin,  New  Britain 
and  Hartford  third-rail  division.  Heretofore  the  current  from 
this  station  has  been  supplied  exclusively  by  direct-current  ma- 
chines. The  company  is  now  installing  in  this  station  two  850-kw 
General  Electric  alternators  to  be  driven  by  Buckeye  engines  in 
place  of  the  direct-current  machines.  Sub-stations  will  be  located 
at  New  Britain,  Hartford  and  Plainville,  and  also  at  Meriden  to 
supply  power  to  the  Meriden  Street  Railway  line,  which  is  con- 
trolled by  the  New  York,  New  Haven  &  Hartford  Railroad 
Company.    Power  will  be  distributed  at  13.000  volts. 

The  company  is  also  planning  to  equip  with  electric  power  its 
Dedh  am  branch,  near  Boston,  and  will  here  undoubtedly  employ 
a  multiple-unit  system,  as  this  will  permit  trains  to  be  run  from 
Boston,  and  be  divided  in  two  to  pass  around  in  each  direction 
the  loop  at  the  end  of  the  Dedham  branch. 


Protection  of  Water  Pipes  from  Electrolysis 


E.  B.  Ellicott,  city  electrician  of  Chicago,  presented  a  paper  be- 
fore the  Western  Society  of  Engineers  at  Chicago  on  Nov.  6,  on 
the  "Protection  of  Water  Pipe  from  Electrolysis."  He  noted  the 
numerous  suits  that  had  been  begun  on  account  of  the  electrolysis 
of  water  pipes  at  different  times  and  places  and  the  conflicting 
testimony  that  had  been  given  by  experts  in  these  cases.  After  all 
testimony  had  been  given,  Mr.  Ellicott  said  it  was  often  difficult 
to  make  conclusions,  but  the  fact  remained  that  holes  had  been 
eaten  in  water  pipes,  and  that  the  electric  railway  current  was 
usually  responsible  for  it.  He  showed  by  a  diagram  a  condition 
which  he  said  had  frequently  occurred  in  the  city  of  Chicago,  in 
which  the  electric  railway  return  circuit  was  in,  good  shape  except 
in  one  or  two  points  where  broken  bonds  would  cause  the  current 
to  take  the  water  pipes  and  leave  them  again  at  a  point  nearer  the 
power  house,  thereby  causing  electrolysis.  The  longer  electrolysis 
of  iron  or  lead  continues,  the  better  conductor  the  surrounding 
earth  becomes  on  account  of  the  metallic  salts  in  solution  therein. 
The  tendency  to  electrolysis  is,  therefore,  increased  as  time  goes 
on,  not  only  on  account  of  the  depreciation  of  bonds  and  under- 
ground joints,  but  because  of  the  increase  in  the  conductivity  of 
the  surrounding  earth.  He  mentioned  the  requirements  of  the 
city  of  Chicago  in  regard  to  the  condition  of  return  circuits. 
These  requirements  do  not  allow  a  greater  difference  of  potential 
than  3'/2  volts  between  the  water  pipes  and  rails  at  any  point,  and 
do  not  allow  a  greater  drop  of  potential  in  the  return  circuit  than 
one-half  volt  in  300  ft.  of  straight  track.  These  requirements  the 
street  railways  in  Chicago  had  been  perfectly  willing  to  conform 
to.  The  presence  of  elevated  roads,  however,  has  a  tendency  to 
complicate  matters,  so  that  it  is  difficult  to  determine  whether  it 
is  the  elevated  or  street  railway  company  that  is  responsible  for 
conditions  in  some  localities.  Mr.  Ellicott  took  the  position  that 
the  street  and  elevated  railway  companies  of  Chicago  should  con- 
fer together  and  take  more  concentrated  action  in  regard  to  the 
condition  of  their  return  circuits.  While  steps  had  been  taken  by 
the  companies  individually  to  remedy  any  faults  as  fast  as  they 
were  discovered,  such  action  was  purely  individual,  and  afforded 
only  local  relief.  He  thought  that  if  the  companies  conferred 
together  and  reorganized  and  reconstructed  the  return  circuits  of 
all  the  systems  operating  in  Chicago,  conditions  could  be  much 
improved  by  the  expenditure  of  a  very  small  amount  of  time  and 
money.  The  general  condition  of  the  return  systems  he  admitted 
to  be  good.  What  Mr.  Ellicott  contended  for  was  the  maintenance 
of  a  uniform  difference  of  potential  between  the  pipes  and  rails  at 
all  points.  It  was  at  places  where  there  were  variations  in  this  po- 
tential within  a  short  distance  that  trouble  occurred,  he  said,  and 
these  were  the  points  that  needed  attention. 

In  discussion,  Richard  McCulloch,  assistant  general  manager  of 
the  Chicago  City  Railway,  spoke  of  the  conditions  existing  a 
number  of  years  ago  in  electric  railway  practice  when  the  return 
circuits,  especially  on  the  smaller  roads,  were  in  very  bad  shape 
because  so  little  was  known  regarding  their  actual  condition  and 
so  little  care  was  taken  to  determine  it.  All  this  is  now  changed, 
especially  as  regards  the  larger  companies,  which  watch  the  condi- 
tion of  their  return  circuits  very  carefully,  as  it  is  to  their  interest 
to  do  so.  He  referred  to  the  fact  that  the  Chicago  City  Railway 
has  a  greater  cross  section  of  copper  entering  the  power  houses  on 
the  negative  or  return  side  of  its  system  than  it  has  on  the  outgo- 
ing trolley  feeders.  Referring  to  the  point  Mr.  Ellicott  made  that 
a  uniform  difference  of  potential  should  be  maintained  between  the 
rails  and  the  pipes  in  all  points  of  the  city,  he  considered  this  im- 
practicable, because  of  the  difference  in  the  conductivity  of  the 
earth  and  the  varying  proximity  of  rails  and  pipes.  He  described 
the  method  used  by  his  company  to  investieate  the  conditions  of 
the  return  circuit  near  the  power  house.  Pressure  wires  are  run 
out  for  a  distance  of  one-half  mile  from  a  power  house,  and  re- 
cording voltmeters  are  inserted  at  various  points  along  this  pres- 
sure wire  between  it  and  the  rails.  These  recording  voltmeters  are 
left  in  for  a  long  enough  time  to  determine  the  conditions  existing 
Huring  twenty-four  hours,  and  defects  in  the  return  near  the  power 
house  can  be  discovered  and  remedied.  He  believed  a  well  bonded 
t--ick  to  be  the  secret  of  a  succpcsful  retrrn  circuit  and  preventio" 
I  if  trouble  from  electrolvsis.  He  thought  that  whatever  troubles 
mi^ht  occur  from  electrolysis  were  due  to  negligence. 

In  answer  to  some  questions  as  to  the  conductivity  of  ca,-^ 
"'flded  ioints.  as  compared  to  an  equal  leneth  of  unbroken  rail. 
Mr.  McCulloch  referred  to  some  tests  he  made  several  vears  ao^o 
on  cast-welded  joints  which  had  bee"  in  the  ground  for  several 
years  on  some  special  work.  These  joints  were  sawed  out  and 
taken  to  a  power  house  where  a  lare^e  current  could  be  passed 
throi'P'h  them.  It  was  found  that  thev  had  80  per  cent  of  the  con- 
durtivitv  of  the  rail.  He  also  cited  the  fact  that  an  a'-nuaintance 
of  his  is  carrying  out  a  contract  in  Europe  for  cast  welding  to. 000 
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rail-joints,  the  conductivity  of  every  one  being  guaranteed  as  equal 
to  that  of  the  rail.  A  large  portable  storage  battery  is  taken 
around,  and  as  soon  as  the  work  is  completed  a  large  current  is 
passed  through  the  joint  to  test  its  conductivity.  If  it  falls  below 
the  conductivity  of  the  unbroken  rail  by  as  muCh  as  I  per  cent 
the  joint  is  sawed  out  and  replaced  by  a  perfect  one. 

Mr.  Ellicott  maintained  that  the  resistance  of  the  earth  did  not 
vary  much,  and  gave  the  method  used  by  his  department  for  test- 
ing the  current  flowing  between  rails  and  water  pipes  with  a  given 
\  oltage.  For  example,  suppose  it  is  found  with  the  voltmeter  that 
there  is  3  volts  difference  of  potential  between  the  water  pipes  and 
rails  at  a  certain  point.  By  means  of  a  portable  battery  a  voltage 
equal  to  the  difference  of  potential  between  the  water  pipes  and 
rails  is  opposed  to  .the  voltage  of  the  railway  current.  This  op- 
posing voltage  is  then  doubled.  The  current  which  then  flows 
will  be  equal  to  the  current  flowing  between  the  water  pipe  and 
rail  in  practice  because  the  potential  dii¥erence  between  pipe  and 
rail  is  the  same  as  in  practice.  Thus,  if  the  voltage  between  pipe 
and  rail  is  found  to  be  3  volts  the  opposing  voltage  furnished  by 
the  portable  battery  would  be  raised  to  6  volts.  There  would, 
therefore,  be  3  volts  of  the  railway  current  opposed  to  3  volts  of  the 
battery.  The  remaining  3  volts  of  the  battery  current  would  send 
a  current  between  pipe  and  rail  equal  to  that  flowing  where  there 
is  a  simple  difference  of  potential  of  3  volts  between  pipes  and 
rails  due  to  the  railway  current. 



The  Annual  Meeting  of  the  Verein  Deutscher  Strassen 
und  Kleinbahn  Verwaltungen 


The  seventh  annual  meeting  of  the  Verein  Deutscher  Strassen- 
bahn  und  Kleinbahn  Verwaltungen  was  held  at  Stuttgart  on  Sept. 
5  and  6,  1901.  It  was  attended  by  ninety  representatives  of  street 
railway  companies.  The  delegates  and  visitors  were  welcomed  by 
the  Imperial  Railroad  Commissioners,  the  city  officials,  the  presi- 
dent of  the  technical  high  school  of  Stuttgart  and  the  local  railway 
officials,  and  most  of  these  geneltemen  remained  during  the  ses- 
sions and  took  part  in  the  discussions.  A  sad  incident,  which 
somewhat  marred  the  otherwise  happy  spirit  of  the  delegates,  was 
the  death  of  the  president  of  the  local  street  railway  company, 
which  occurred  three  days  previous  to  the  opening  of  the  con- 
vention. 

The  first  business  on  the  programme  was  the  reading  of  the 
annual  report.    From  this  report  the  following  abstracts  are  taken  : 

The  society  has  a  membership  of  112  companies,  owning  158 
roads.  Accurate  statistics  are  constantly  being  prepared  in  regard 
to  the  exact  status  of  all  German  street  railway  companies,  and 
the  government  appropriates  3000  marks  for  this  purpose,  also 
paying  for  the  printing  of  the  society's  reports  in  this  connection. 

In  connection  with  the  work  of  the  Elektrotechnische  Verem  a 
list  of  questions  was  sent  to  sixty-one  gasworks,  thirty-six  water- 
works and  ten  gas  and  water  works,  asking  these  companies 
whether  they  could  definitely  report  any  damage  done  to  their 
pipes  by  stray  street  railway  currents.  The  replies  received  showed 
that  in  only  two  or  three  out  of  ninety  cities  in  which  electric  cars 
are  operated  have  any  troubles  with  underground  pipes  been  no- 
ticed, and  these  occurred  in  every  instance  where  the  current 
density  was  very  great.  It  was  a  very  encouraging  report,  and  sets 
at  rest  many  skeptical  views  held  by  a  large  class  of  people. 

The  receipts  during  the  year  equaled  the  expenses,  namely  23,798 
marks,  which  is  a  satisfactory  condition  in  view  of  the  society's 
increased  activity  and  expense  account. 

Director  Fromm,  of  the  carworks  at  Kelsterbach  a.  Main,  then 
read  a  continuation  of  last  year's  paper  on  the  latest  improvements 
in  brakes  used  by  electric  railway  companies.  The  paper  contains 
very  little  which  is  new  in  the  way  of  technical  details,  but  the 
drawings  which  accompanied  the  paper,  showing  the  construction 
of  the  various  types  of  brakes,  give  a  good  idea  of  the  present 
status  of  the  brake  question  in  Germany. 

The  author  divided  and  subdivided  the  subject  as  follows:  A. 
Short-circuit  brakes.  B.  Electromagnetic  brakes — (i)  Electro- 
magnetic brake  of  Siemens  &  Halske  A.  G. ;  (2)  electromagnetic 
brake  of  the  Union  Elektricitats-Gesellschaft :  (3)  solenoid  brake 
of  Siemens  &  Halske;  (4)  electromagnetic  brake  of  the  Elektri- 
citiits  Aktiengesellschaft,  formerly  Schuckert  &  Co.;  (5)  electro- 
magnetic brake  of  the  Allgemeine  Elektricitats-Gesellschaft,  Ber 
lin  ;  (6)  electromagnetic  track  brake  of  the  Union  Elektricitats- 
Gesellschaft.  C.  Air  brakes.  D.  Other  brakes — (i)  The  Planta 
electromechanical  emergency  brake  ;  (2)  the  friction  brake  used  by 
the  Leipzig  Electric  Street  Railw.ay  Company. 

The  latest  type  of  the  Union  brake  controllers  (short-circuit 
brakes)  is  so  constructed  that  when  the  controller  is  on  the  first 
notch  a  small  shunt  current  is  sent  through  the  magnetic  brakes 


of  the  car  and  trailer,  which  at  once  demagnetizes  the  brake.  This 
at  once  frees  the  brake. 

The  short-circuit  brake  is  dependent  on  the  motion  of  the  ve- 
hicle and  cannot  be  counted  on  to  bring  the  same  to  a  standstill 
on  a  down  grade.  It  is  necessary  to  employ  a  hand  brake  in  addi- 
tion. The  electromagnetic  brake  of  Siemens  &  Halske  is  so  de- 
signed that  a  heavy  car  and  trailer  can  be  brought  to  a  standstill 
by  using  a  braking  current  of  40  amps.  The  brake  is  not  intended 
to  be  used  continuously  for  braking  on  a  down  grade.  The  sole- 
noid brake  is  a  very  simple  device,  and  has  a  lift  of  about  140  mm 
and  a  pull  on  the  chain  of  about  400  kg.  No  troublesome  oiling 
is  necessary  with  this  form  of  brake.  Wherever  used  (Mann- 
heim, Berlin,  Vienna,  etc.)  the  brake  has  given  entire  satisfaction. 
The  Schuckert  electromagnetic  brake  consists  of  a  cast-iron  drum 
which  revolves  in  a  case  consisting  of  two  parts,  and  is  keyed  to 
the  shaft.  Two  strong  electromagnets,  which  are  supported  and 
swing  in  the  case,  surround  the  drum.  When  no  current  flows 
through  the  coils  they  are  kept  away  from  the  drum  by  springs, 
but  when  current  flows  through  them  they  press  against  the  iron 
drum  and  brake  the  car.  The  drum  is  continually  oiled  and  is  sup- 
ported on  the  truck  by  springs  so  as  to  avoid  shocks. 

The  braking  force  in  the  electrical  brakes  of  the  Allgemeine 
Elektricitats-Gesellschaft  is  provided  by  solenoid  coils,  into  which 
is  drawn  a  plunger  to  which  the  brake  rigging  it  attached.  The 
mechanism  is  simple,  and  no  parts  are  subject  to  wear  except  the 
brake-shoes,  which  can  be  renewed  at  no  great  expense.  As  the 
current  consumption  is  small,  the  overhead  current  is  employed 
for  safety.  The  electromagnetic  track  brake  of  the  Union  Com- 
pany is  an  improved  form  of  the  Schiemann  brake.  The  braking 
i;  most  direct,  powerful,  free  from  jars  and  serviceable  during  all 
kinds  of  weather  conditions. 

The  advantages  of  the  air  brakes  may  be  summed  up  as  follows  : 
Always  ready  for  use,  quick  action,  simplicity  of  operation,  easy 
variation  of  braking  power  within  wide  range,  can  be  used  on  long 
downward  grades,  its  uniform  and  jarless  action  and  no  extra 
load  on  the  motors.  The  disadvantages  are :  High  first  cost,  the 
necessity  of  constant  and  careful  supervision  and  overhauling  of 
all  braking  parts  by  trained  men.  the  occasional  freezing  of  valves 
and  pipes,  frequent  repairs  and  the  400-kg  excess  weight  added 
to  the  car. 

The  Standard  Air  Brake  Company's  brake  is  most  commonl\ 
used  in  Germany  (Berlin,  Leipzig,  Munich,  Dusseldorf,  Prague, 
etc.).  The  Westinghouse  brake  is  used  considerably  in  other 
countries,  and  the  Carpenter  brake  has  been  tried  in  Hanover. 
The  Christensen  air  brake  used  on  the  London  and  Paris  under- 
ground roads  is  now  being  introduced  on  the  Berlin  elevated  road. 
The  cost  per  car,  with  axle  compressor,  is  900  marks;  with  motor 
compressor,  1700  marks,  exclusive  of  piping  and  mounting.  The 
Hardy  \'acuum  brake  has  recently  been  tried  on  the  locomotives  of 
the  Albthal  road,  where  ten  to  twelve  cars  constitute  a  train. 

The  mechanical  friction  brake  in  use  at  Leipzig,  which  is  oper- 
ated by  the  momentum  of  the  car,  has  the  advantage  of  extreme 
cheapness,  that  it  is  simple  to  operate,  and  that  it  consumes  no 
extra  power.    The  brake  has  given  entire  satisfaction. 

A  most  interesting  paper  on  "Safety  Appliances  on  Electric 
Street  Cars"  was  then  read  by  Chief  Engineer  Poetz,  of  Hamburg 
The  report  was  compiled  in  compliance  with  the  resolution  adopted 
at  the  forty-sixth  general  meeting  of  the  Freie  Vereinigung  der- 
Betriebsleiter  Rheinlands,  Westfalen,  etc.,  which  has  been  referred 
to  in  these  columns.  The  resolution  was  adopted  because  the  man- 
ager of  a  certain  road  had  claimed  that  he  had  invented  a  fendei' 
which  would  work  wonders,  and  attempted  to  force  its  use  by 
writing  letters  to  the  city  authorities  stating  that  it  was  due  to  the 
desire  of  street  railway  companies  to  economize  that  his  fender 
had  not  been  adopted.  His  claims  had  naturally  no  foundation  in 
fact,  and  his  report  on  accidents  on  his  road  had  to  be  materially 
corrected  before  it  could  be  inserted  into  the  official  report  of  the 
society.    Mr.  Poetz  reached  the  following  conclusions: 

(1)  The  wheel  guard  which  is  permanently  located  directly  in 
front  of  the  wheels,  as  it  is  used  in  Germanj',  has  so  far  not  been 
surpassed  by  any  other  type  of  fender.  To  insure  the  proper  oper- 
ation of  this  wheel  guard  it  is  desirable  that  it  be  situated  from 
7  to  8  cm  above  the  pavement  and  that  the  car  be  equipped  with 
an  efficient  brake. 

(2)  The  guardboards  at  the  sides  between  the  wheels  and  the 
e(|uipnient  of  the  trailers  with  similar  track  clearers  is  strongly 
recommended. 

(3)  Nothing  definite  can  be  reported  in  regard  to  the  efficiency 
of  rod  sand  nets  fastened  to  the  platforms,  which  can  be  grasped 
y>y  the  person  struck,  as  well  as  the  guard  gates  between  motor 
cars  and  trailers. 

A  large  number  of  reprints  of  this  report  were  ordered  by  va- 
rious companies.  A  report  closely  allied  to  the  above  was  that 
compiled  by  the  secretary  on  the  accident  statistics,  to  which  ref- 
erence will  be  made  later. 
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A  paper  was  then  read  by  Chief  Engineer  K.  Sieber,  of  the 
Nurnberg-Fiirth  Street  Railway,  on  various  economies  which  he 
has  effected  on  his  road.  He  found  the  expenses  of  the  road  en- 
tirely out  of  proportion  to  the  income  when  he  first  took  charge  of 
it,  and  then  explained  a  number  of  measures  which  he  had  intro- 
duced to  increase  the  net  profits.  He  strongly  recommended  the 
proper  training  of  the  employees  and  frequent  trips  on  the  part  of 
the  officials  to  different  cities  and  countries  for  an  exchange  of  ex- 
periences and  opinions.  The  storeroom  is  an  important  factor  in 
operating  economy.  A  suitable  keeper  should  be  employed,  and 
the  disposition  of  material  should  only  be  by  requisition.  A'  well- 
organized  storeroom  and  good  bookkeeping  in  this  department 
form  the  basis  of  all  savings  in  the  operation  of  street  railways. 

The  author  then  took  up  each  separate  department  and  sug- 
gested where  savings  might  be  efi'ected  by  close  observation  and 
careful  management.  In  the  power  house  the  coal  should  be  fre- 
quently tested ;  it  should  contain  from  10  to  40  per  cent  moisture. 
Legitimate  mistrust  is  the  basis  of  modern  business.  The  coal 
should  be  weighed  and  the  heating  value  be  ascertained  at  inter- 
vals. An  efficient  grate  should  be  selected,  and  the  brickwork  of 
the  boiler  should  be  frequently  inspected,  say  every  three  or  four 
weeks.  The  boiler  should  not  be  shut  down  too  frequently,  be- 
cause each  stoppage  means  a  consumption  of  from  1000  to  1500  kg 
of  coal,  and  also  affects  the  brickwork.  All  piping  which  is  not 
in  use  should  be  cut  out  of  service ;  the  author  has  effected  a  saving 
of  16  per  cent  by  this  means.  All  doors  to  the  engine  and  boiler 
-rooms  should  be  carefully  closed  at  night,  so  as  to  avoid  an  ex- 
cessive loss  of  heat  from  pipes  and  machinery.  The  starting  of  a 
SOO-hp  engine  costs  about  10  to  15  marks.  It  is  economical  to 
build  a  case  around  the  fly-wheels,  so  as  to  avoid  the  loss  of  power 
due  to  air  friction.  This  will  effect  a  saving  of  about  ij!^  per  cent. 
Furthermore,  the  author  claims  there  is  often  too  much  lubrica- 
tion ;  in  other  words,  too  much  oil  is  wasted.  He  highly  recom- 
mended the  system  of  the  Vacuum  Oil  Company.  There  is  also  a 
most  economical  voltage  at  which  a  system  can  be  operated.  With 
a  low  voltage  the  efficiency  at  starting  is  greatest.  This,  however, 
causes  the  cars  to  run  more  slowly  and  consume  more  current, 
which  in  turn  causes  greater  line  losses  and  greater  difficulty  in 
braking.  On  the  other  hand,  if  the  voltage  is  too  high  the  efficiency 
at  starting  is  low,  and  many  of  the  advantages  of  high  voltages 
are  more  than  made  up  by  this  and  other  losses.  There  is  a  mean 
point  which  is  most  economical.  At  Niirnberg  this  is  between  530 
and  560  volts.  Considerable  economy  may  be  secured  by  employing 
the  three-wire  system,  thus  reducing  the  drop  of  pressure  in  the 
rails.  This  has  been  done  on  the  writer's  lines,  the  return  cables 
being  utilized  for  feeder  purposes.  All  of  these  remarks  apply  to 
systems  extending  from  12  to  15  km  in  any  direction.  The  author 
urged  a  frequent  inspection  and  measurement  of  the  various  cir- 
cuits, and  reported  that  not  a  single  wire  had  fallen  down  in 
Niirnberg  during  the  past  year. 

The  cars,  naturally,  require  frequent  inspection.  A.xle  breaks 
and  bends  should  not  occur  at  all,  and  weak  material  should  at 
once  be  replaced  by  heavier.  Car-wheel  pairs  should  not  differ  in 
diameter  more  than  by  one-tenth  millimeter.  A  properly-handled 
wheel  should  operate  over  at  least  from  150,000  to  200,000  km. 

As  has  been  pointed  out  by  an  author' in  the  Street  Railway- 
Journal  for  July,  flat  treads  for  car-wheels  are  preferable  to  con- 
ical ones.  A  good  mi.xture  for  brake-shoes  is  one-half  cast  iron, 
one-half  cast  steel ;  they  last  from  two  to  three  times  as  long  as 
cast-iron  shoes.  The  best  lubricating  material  for  wheel  journals 
is  undoubtedly  oil. 

The  controller  contacts  should  preferably  be  made  of  copper. 
All  controllers  should  be  supplied  with  blow-outs. 

In  regard  to  the  motors,  they  should  be  connected  in  series- 
parallel,  which  will  reduce  repair  costs  and  current  consumption. 
A  good  motor  should  not  show  more  than  3  per  cent  in  armature 
repairs. 

In  order  to  reduce  current  the  cars  should  run  easily,  and  to 
test  this  it  may  be  stated  that  a  single  truck,  receiving  a  slight 
push,  should  travel  over  a  level  distance  of  from  100  to  200  m. 
The  truck  with  motors  should  be  capable  of  being  propelled  by 
one  man.  A  9-ton  car  with  a  starting  speed  of  25  km  should  run 
over  400  to  450  m  without  current.  The  current  should  be  cut  off 
from  the  motor  on  downward  grades,  as  about  40  per  cent  of  the 
current  can  be  saved  in  this  manner.  The  maximum  speed  of  the 
cars  should  be  about  two  or  three  times  as  great  as  the  average 
speed.  The  rule  should  simply  be  that  "the  motorman  should  run 
slowly  wherever  it  is  necessary." 

In  regard  to  the  track  the  author  strongly  urged  the  greasing 
of  the  rails  at  curves.  The  report  closes  with  a  table,  in  which 
Mr.  Sieber  enumerates  the  savings  during  the  months  of  January 
to  July,  1901,  over  the  expenditures  during  the  corresponding 
months  in  1900.  They  varied  from  6-)4  per  cent  for  current  con- 
sumption per  car  kilometer  to  77  per  cent  in  boiler  cleaning. 


Then  followed  a  discourse  by  the  chairman  of  the  convention, 
Director  Roehl,  on  the  training  of  motormen.  This  was  called 
forth  by  recent  legal  decisions  relating  to  railway  accidents,  the 
courts  holding  that  the  railway  companies  must  be  more  careful 
in  the  selection  of  their  motormen.  They  believed  that  three  days' 
instruction  in  the  car  house  and  ten  days'  instruction  on  the  line 
was  not  sufficient.  The  speaker  pointed  out  that  it  did  not  require 
any  extra  skill  or  knowledge  to  become  a  motorman ;  in  fact,  no 
more  so  than  to  operate  any  other  vehicle  in  the  same  city.  It  is 
necessary  only  to  teach  the  motorman  the  mechanism  of  the  con- 
troller and  give  him  a  little  experience  in  the  handling  of  the  same. 
Within  eight  days  the  company  can  discern  whether  the  candidate 
can  properly  fill  the  position.  All  he  has  to  acquire  after  those 
eight  days  is  judgment  in  regard  to  street  traffic.  For  this  reason 
it  is  advisable  to  place  new  motormen  on  less  frequented  lines. 
The  cry  of  the  newspapers,  especially  during  strikes,  that  special 
intelligence  is  necessary  for  the  position  of  motorman,  and  that 
for  this  reason  especially  high  pay  can  be  demanded,  is  entirely  un- 
founded. 

It  has  been  found  advisable  not  to  teach  the  motormen  too  much 
theory,  but  simply  to  instruct  them  in  the  mechanical  handling  of 
the  car,  for  they  are  liable,  if  they  are  told  more  than  is  absolutely 
essential,  to  attempt  to  make  repairs  on  the  controller  and  other 
parts  of  the  car,  generally  causing  more  damage  than  benefit.  If 
it  is  impossible  to  run  the  car,  even  after  the  fuses  have  been  re- 
placed, it  is  high  time  that  it  is  returned  to  the  depot,  and  it  is  not 
advisable  to  permit  the  moto'rman  to  try  his  hand  at  repairing. 

The  Grosse  Berliner  Strassenbahn  makes  an  exception  to  this 
rule  by  giving  a  certain  amount  of  theoretical  instruction  to  its 
motormen.  This  company  has  also  found  out  by  experience  that 
machinists  are  not  well  adapted  for  motorman  service,  because 
they  are  too  willing  to  make  repairs.  All  this  leads  to  the  con- 
clusion that  former  horse-car  drivers  make  the  best  motormen,  be- 
cause they  are  better  acquainted  with  street  conditions.  The 
speaker  was  of  the  opinion  that  the  bodily  and  mental  work  to  be 
done  by  horse-car  drivers  is  far  in  excess  of  that  required  of  motor- 
men.  The  former,  in  addition  to  watching  the  street,  also  have 
to  watch  their  horses  and  drive  them.  The  motorman,  on  the 
other  hand,  needs  not  expend  any  physical  energy  in  the  manage- 
ment of  his  controller. 

Resolutions  were  adopted  to  the  effect  that  the  time  required  to 
instruct  a  motorman  depends  on  the  mental  qualifications  of  the 
applicant,  but  that  in  all  cases  from  eight  to  ten  days  is  sufficient 
to  teach  him  all  that  he  has  to  learn.  If  he  cannot  learn  in  this 
time  he  never  will.. 

The  committee  on  "the  grounding  of  all  current-carrying  parts 
of  a  car"  reported  progress,  and  five  new  members  were  added  to 
the  connnittee. 

On  the  second  day  the  session  was  opened  with  a  discussion  of 
the  opinions  of  the  Prussian  street  railway  companies  in  regard 
to  the  Street  Railway  Law  of  1892.  As  it  has  been  found  that  in 
spite  of  this  law  cities  can  impose  almost  all  kinds  of  conditions 
on  private  corporations,  the  law  referred  to  may  almost  be  termed 
inoperative. 

General  Secretary  Vellguth  then  read  his  annual  report  on  the 
accidents  during  the  past  year.  It  was  compiled  from  the  replies 
received  froin  eighty-six  companies,  which  ran  202.364,006  car  km 
and  transported  692,153,116  passengers.  The  report  contains  many 
valuable  tables,  and  concludes  with  a  compilation  of  the  results,  as 
follows:  There  was  a  decrease  in  (a)  passenger  accidents  on 
leaving  car,  collisions  with  vehicles,  too  rapid  rounding  of  curves 
and  derailments;  (b)  accidents  to  pedestrians  due  to  the  motor- 
man's  neglect ;  there  were  no  accidents  to  children  and  only  four 
to  adults.  There  was  an  increase  in  (a)  accidents  to  passengers 
on  entering  car,  collisions  between  two  cars  and  various  causes  ; 
(b)  accidents  to  pedestrians  due  to  collisions  ;  out  of  fifty  accidents 
of  this  kind  nineteen  were  wheelmen. 

In  regard  to  the  relative  merits  of  various  safety  devices  the 
author  claimed  that  the  wheelguard  carried  directly  in  front  of 
the  wheels  is  as  effective  as  any  other  device.  The  reduction  in 
accident  cases  is  due  to  the  improvements  in  brakes  and  the  greater 
care  exercised  by  the  public.  Very  little  definite  information  can 
be  reported  in  regard  to  the  efficacy  of  safety  devices  between 
motor  cars  and  trailers. 

The  author  dwelt  for  some  length  on  the  erroneous  report  on 
this  subject  submitted  by  the  Hanover  Street  Railway  Company, 
and  showed  how  disastrous  it  is  to  pay  a,  premium  to  a  motorman 
for  saving  a  life,  for  it  invites  them  almost  to  chase  pedestrians 
so  as  to  present  a  claim  that  the  latter  were  saved. 

Mr.  Vellguth  then  presented  the  statistics  on  all  the  German 
street  railways.  The  preparation  of  this  work  was  undertaken  in 
answer  to  a  request  by  the  Minister  of  Transportation,  who  ap- 
propriated 3000  marks  for  this  purpose,  and  also  paid  for  the  pub- 
lication of  the  report.    The  basis  for  this  work  was  the  report  on 
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the  German  trunk  lines,  prepared  by  the  Verein  Deutscher  Eisen- 
bahn  Verwaltungen.  The  question  paper  contained  five  main  di- 
visions, as  follows:  (a)  Track  construction;  (b)  rolling  stock; 
(c)  extent  of  system;  (d)  receipts,  expenses  and  disposition  of 
surplus;  (e)  accidents. 

As  the  work  has  to  be  systematized  on  account  of  its  magni- 
tude, the  following  rules  will  govern  the  report  in  future:  (i)  All 
replies  must  be  based  on  facts,  and  not  on  estimates ;  (2)  all  re- 
plies must  be  submitted  in  such  a  way  as  to  correspond  to  the 
questions,  as  this  will  facilitate  compilation. 

The  statistics  show  for  Prussia  119  street  railways  and  159  other 
small  roads;  for  the  remainder  of  Germany,  48  street  railways 
and  12  other  small  roads ;  total,  338  roads.  The  questions  were 
answered  by  105  out  of  119  street  railway  companies  and  139  out 
of  159  other  small  roads  in  Prussia,  and  43  out  of  48  street  railway 
companies  and  9  out  of  12  other  small  roads  in  the  remainder  of 
Germany ;  or  a  total  of  296  out  of  328  roads ;  so  that  returns  from 
44  roads  are  still  missing. 

The  next  general  meeting  will  be  held  in  1902  at  Diisseldorf, 
where  an  industrial  exhibition  will  be  held  during  that  year.  The 
convention  then  adjourned  sine  die. 
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(From  Our  Regular  Correspondent.)  . 

The  arbitration  committee  appointed  by  the  Board  of  Trade  in 
the  system  to  be  adopted  by  the  Metropolitan  and  District  under- 
ground railways  when  they  convert  from  steam  to  electricity  sat 
once  this  month,  the  Hon.  Alfred  Lyttleton  sitting  as  arbitrator. 
The  Metropolitan  Company,  which  favors  the  Ganz  system,  asked 
for  a  further  delay  to  provide  evidence  and  expert  witnesses,  which 
was  granted  them,  so  that  the  whole  matter  has  once  more  been 
postponed  for  a  month  or  so.  In  the  meantime  Mr.  Yerkes  and 
the  Metropolitan  Company  have  been  indulging  in  a  rather  acri- 
monious correspondence  in  the  Times,  each  blaming  the  other  for 
the  previous  delays,  which  has  served  little  purpose.  The  action 
of  the  Ganz  Company  in  asking  for  more  time,  however,  appears 
to  uphold  Mr.  Yerkes'  claim.  The  daily  papers  are  steadily  getting 
more  pessimistic  in  their  criticisms  of  the  District  and  Metropoli- 
tan railways  as  statistics  go  steadily  to  show  a  regular  and  sure 
falling  of¥  in  both  companies'  receipts,  which  in  everyone's  opinion 
will  never  be  raised  again  until  the  electrification  is  completed  and 
new  management  put  in  control. 

Messrs.  J.  G.  White  &  Company,  Ltd.,  of  London,  have  just  re- 
ceived a  most  important  contract  from  the  Bournemouth  Town 
Council  for  the  overhead  and  underground  construction  of  the 
municipal  tramways  which  are  to  be  installed  in  that  town.  The 
contract  is  for  £162,458,  of  which  £93,721  is  for  the  overhead  di- 
vision and  £58,152  for  the  conduit  division.  Messrs.  Lacey,  Clire- 
hugh  and  Sillar  reported  on  the  conduit  system  tenders  as  follows : 

There  are  in  all  five  tenders,  the  lowest  of  these  being  from  J.  G.  White  & 
Company,  their  prices  being  £58,617  with  center-slot  system,  and  £58,152  with 
side-slot  system. 

We  have  looked  through  the  whole  of  the  drawings  showing  the  electrical 
portions  of  the  proposed  works.  Ihe  designs  appear  to  be  very  good,  and, 
judging  by  the  description  accompanying  the  drawings,  the  difficulties  of 
conduit  construction  appear  to  be  well  met.  Ample  allowance  has  been  made 
for  the  proper  alignment  of  the  conductor  rails,  double  insulation  is  provided 
on  all  parts  carrying  current,  and  the  bonding,  both  of  conduit  rails  and 
track  rails,  is  satisfactory.  The  plow  trap,  the  plow,  the  plow  carrier,  and  the 
automatic  switches  for  changing  over  the  current  supply  from  the  overhead 
line  to  the  conduit  conductors  are  on  the  same  principle  and  design  as  those 
which  the  deputation  of  your  Corporation  saw  recently  in  Paris,  and  are,  so 
far  as  we  know,  the  most  satisfactory  apparatus  for  this  work. 

Having  regard  to  the  unique  experience  which  Mr.  Connett,  the  engineer 
responsible  for  the  designs,  has  had  upon  electrical  conduit  work,  both  in 
America  and  on  the  Continent,  we  have  every  confidence  in  recommending 
his  firm  for  this  contract. 

J.  G.  vVhite  &  Company  tender  for  two  forms  of  conduit  construction,  one 
with  the  slot  at  the  rail  and  one  with  the  slot  in  the  center  of  the  track. 
The  Council  would  be  quite  safe  in  accepting  either  of  these  systems,  but  we 
would  point  out  that  in  the  case  of  the  center-slot  system  there  is  a  con- 
siderable amount  of  metal  on  the  face  of  the  roadways,  and  the  cost  is  some 
£480  higher. 

This  is  the  first  contract  that  J.  G.  White  &  Company  have  re- 
ceived in  Great  Britain,  and  it  is  interesting  to  note  that  they  have 
been  successful  in  getting  a  contract  which  calls  for  an  under- 
ground conduit  system  passing  through  the  busier  portions  of  the 
city.  This  will  practically  be  the  first  electric  conduit  system  in 
Great  Britain,  and  the  work  will  doubtless  be  watched  with  a  good 
deal  of  interest.  Contracts  will  also  soon  be  placed  by  the  Town 
Council  of  Bournemouth  for  the  power  house  and  other  work,  but 
these  have  not  as  yet  been  let. 

Canon  Fisher,  vicar  of  St.  Peter's,  Bournemouth,  throuajh  a  por- 
tion of  whose  churchyard  the  corporation  is  carrying  the  local 


tramways,  has  announced  that  when  the  question  of  compensation 
comes  before  him  he  will  decline  to  accept  one  farthing,  as  it  is 
not  a  case  in  which  compensation  can  be  accepted  for  that  which 
is  taken  from  God's  service. 

Burns'  cottage  at  Alloway  and  the  adjoining  monument  on  the 
banks  of  the  Doon  attract  annually  a  larger  number  of  visitors 
than  does  any  other  literary  shrine  in  the  United  Kingdom.  Last 
year  45,100  tickets  of  admission  were  sold,  and  the  Ayr  Town 
Council  resolved  the  other  day  to  construct  an  electric  tram  service 
from  the  "auld  toon"  to  the  famous  cottage — a  distance  of  two 
miles. 

The  first  annual  exhibition  of  labor-saving  machinery  and  nov- 
elties in  engineering  and  electric  trades  will  be  held  at  the  St. 
James'  Hall,  Manchester,  from  March  6  to  15,  1902.  Machinery  in 
miotion  will  be  one  of  the  chief  features  of  the  exhibition,  and 
every  effort  will  be  made  to  meet  the  requirements  of  exhibitors  in 
this  respect.  The  St.  James'  Hall  is  the  finest  exhibition  building 
in  the  provinces,  and  it  is  in  the  center  of  Manchester,  midway  be- 
tween the  principal  railway  stations.  The  exhibit  is  in  charge  of 
Walter  Cawood,  of  Manchester. 

The  Douglas  Town  Council  has  decided,  by  sixteen  votes  to  five, 
to  buy  the  undertakings  of  the  Isle  of  Man  Tramways  &  Electric 
Power  Company,  now  in  liquidation,  for  the  sum  of  £50,000.  It 
was  urged  by  the  supporters  of  the  purchase  that  a  profit  would  be 
realized  in  excess  of  the  £2,000  per  annum  at  present  received  as 
royalties. 

The  Ilford  District  Council  has  accepted  the  tender  of  Messrs. 
Macartney  &  McElroy,  of  London,  for  the  track  and  permanent 
way  for  the  tramway  undertaking.  The  contract  amounts  to  about 
£66,000,  and  has  to  be  completed  in  nine  months.  This  firm  also 
recently  received  another  large  order  from  the  Glasgow  Corpora- 
tion for  an  extension  of  the  present  system,  amounting  to  about 
£30,000,  which,  with  their  Brighton  work  and  many  other  contracts, 
keep  them  quite  busy. 

The  Corporation  of  Wolverhampton  is  making  a  most  important 
experiment  in  electric  traction,  which,  if.  it  proves  successful,  will 
make  that  city  the  mecca  of  all  tramway  engineers  for  some  years. 
When,  a  few  months  ago,  it  was  decided  to  adopt  electric  traction 
in  the  city.  Earl  P.  Wetmore,  of  the  Lorain  Steel  Company,  suc- 
ceeded in  inducing  the  tramways  committee  to  install  the  Lorain 
surface  contact  system,  and  this  system  is  now  being  put  in,  the 
work  being  well  along  toward  completion.  The  lease  granted  to  the 
Wolverhampton  Tramway  Company  expired  last  year,  and  their 
undertaking,  so  far  as  it  existed  within  the  borough,  was  acquired 
by  the  Wolverhampton  Corporation,  which  also  purchased  the 
Wolverhampton  &  Dudley  line  up  to  the  borough  boundary,  the 
other  portions  of  the  tram  lines  outside  the  borough  becoming  the 
property  of  the  British  Electric  Traction  Company,  who  are  doing 
valuable  work  in  South  Staffordshire  in  bringing  the  outlying  popu- 
lations in  touch  with  the  different  important  towns  within  their 
sphere  of  operations.  The  municipalization  of  the  tramways  had 
been  the  subject  of  much  discussion  by  the  members  of  the  Wol- 
verhampton Town  Council,  and  when  the  lines  became  its  prop- 
erty the  question  arose  as  to  what  system  of  propulsion  should  be 
adopted.  Some  years  previously  the  Corporation  had  erected 
works  for  the  electric  lighting  of  the  borough,  and  it  was  decided 
that  electricity  should  be  used  in  connection  with  the  tram  system, 
and  that  new  sets  of  rails  should  be  laid  throughout  the  borough, 
and  the  overhead  mode  of  traction  adopted,  this,  however,  as 
stated  above,  being  changed  later  to  the  surface  contact  system. 
This  surface  contact  system  has  never  been  tried  before  in  Great 
Britain,  and,  in  fact,  the  Lorain  Company  has  not  got  very  much 
to  refer  to  as  experience  in  this  line,  the  United  States  not  having 
adopted  surface  contact  systems  with  any  freedom.  There  are  only 
a  few  systems  on  the  Continent  operated  by  surface  contact,  so 
that  the  experiment  in  Wolverhampton  will  certainly  be  watched 
with  great  interest.  That  a  city  of  the  size  of  Wolverhampton 
should  take  the  lead  in  making  an  experiment  of  this  kind  is  ex- 
tremely meritorious,  and  if  the  system  proves  a  success  it  will  un- 
doubtedly lead  to  other  cities  using  some  kind  of  conduit  system, 
as  there  is  a  growing  objection  to  overhead  wires  in  England,  where 
top-seat  cars  are  standard  and  likely  to  remain  so. 

A.  E.  Rossignol  has  just  been  appointed  by  the  Newcastle  tram- 
ways committee  to  the  position  of  general  manager  of  the  tram- 
ways. Mr.  Rossignol  has  hitherto  filled  the  position  of  resident 
engineer  during  the  construction  of  the  trainways  under  the  expert 
engineer,  Mr.  Hopkinson.  The  new  manager  will  undertake  the 
complete  control  and  management  of  the  working  of  the  new  elec- 
tric trams,  and  will  have  to  devote  the  whole  of  his  time  to  the 
duties  of  the  office. 

The  Board  of  Trade  has  at  length  issued  its  order  authorizing 
the  establishment  of  a  system  of  tramways  for  the  city  of  Bath 
and  its  suburbs,  and  the  work  of  construction  is  to  be  proceeded 
with  by  the  promoters  (Sir  James  Sivewright,  Leopold  Hirsch, 
and  others)  forthwith.    The  order  follows  the  lines  of  the  agree- 
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ment  entered  into  between  the  promoters  and  the  Corporation,  who 
supported  the  apphcation  for  statutory  powers  made  by  the  outside 
promoters  upon  terms  which  had  been  arranged.  These  were 
somewhat  interfered  with  by  the  Light  Railway  Commissioners, 
who  refused  to  let  the  Corporation  receive  an  annual  wayleave  of 
£400,  rising  after  five  years  to  ^450,  and  after  a  further  five  years 
to  £500,  and  ordered  a  capitalized  sum  to  be  paid  to  and  expended 
by  the  Corporation  in  street  widenings  on  the  lines  of  the  route. 
The  amount  to  be  paid  was  settled  by  an  actuary,  who  awarded 
the  Corporation  £11,400,  a  very  considerable  advance  upon  the  sum 
which  had  been  expected.  As  to  the  terms  of  purchase  at  the  end 
of  thirty-two  years  if  the  Corporation  so  desires,  some  difficulty 
arose  from  the  fact  that  part  of  the  lines  are  outside  the  borough, 
but  in  this  respect  the  Corporation  has  gained  its  point,  for  the 
order  says  if  the  other  purchasing  authorities  do  not  acquire  tliese 
portions  of  the  lines  the  Corporation  may  do  so.  The  Corporation 
has  already  given  notice  to  compulsorily  acquire  the  existing  horse 
tramways,  and  under  its  agreement  with  the  promoters  will  hand 
them  over  at  the  price  paid,  plus  all  the  costs  incurred. 

At  the  first  annual  ordinary  general  meeting  of  the  Norwich 
Electric  Tramways  Company  the  chairman.  Baron  E.  B.  d'Er- 
langer,  in  the  course  of  his  remarks,  said  they  would  see  that  the 
total  earnings  amounted  to  £35,665,  to  which  had  to  be  added  a 
sum  of  £700  for  interest  on  moneys  deposited.  Against  this  their 
expenses  had  amounted  to  £22,497,  so  that  the  tramways  nad  been 
worked,  in  round  figures,  at  just  under  61  per  cent  of  the  gross 
receipts.  They  were  of  opinion  that  the  earnings  should  increase 
steadily  over  the  past  year's  figures,  but  the  expenses  of  operation 
should  remain  nearly  the  same ;  the  increase  would  therefore  prac- 
tically be  additional  net  profit.  On  the  item  of  coal  alone  there 
ought  to  be  a  saving  in  this  year's  operations.  They  had  run  924,- 
789  miles,  transported  7,816,222  passengers,  their  average  receipts 
per  car  mile  had  been  9.25d.,  their  average  cost  per  car  mile  had 
been  5.83d.  To  conclude,  their  present  profit  and  loss  account 
showed  that,  after  allowing  for  debenture  interest,  there  was  a 
distributable  balance  of  £11,566  2s.  5d.,  out  of  which  they  proposed 
that  a  dividend  at  the  rate  of  4V2  per  cent  upon  the  paid-up  capital 
for  the  time  being  be  declared,  absorbing  £10,864  is.,  and  that  the 
balance  of  £704  is.  5d.  be  carried  forward. 

'W.  J.  Cooke,  vice-president  of  the  McGuire  Manufacturing 
Company,  of  Chicago,  who  has  been  in  this  country  for  the  past 
three  or  four  months,  assisting  Messrs.  McGuire  &  Baucus  to 
organize  the  European  McGuire  Manufacturing  Company,  has  re- 
turned to  the  States,  well  satisfied  with  the  outlook.  In  the  mean- 
time the  European  McGuire  Company  has  taken  a  large  factory 
at  Bury,  Lane,  which,  under  the  energetic  supervision  of  Mr. 
Buxton,  is  now  just  about  ready  to  manufacture  trucks  in  Eng- 
land. The  McGuire  trucks  are  now  in  use  successfully  on  the  Lon- 
don United  Tramways  and  on  the  cars  of  many  other  companies 
and  corporations,  while  the  special  trucks  which  were  built  for 
the  Central  London  Raihvav  are  giving  great  satisfaction. 

A.  C.  S. 

 ^^-t  

The  Consolidation  of  the  Everett-Moore  Lines 


The  result  of  the  arrival  in  New  York  last  week  of  the  mem- 
bers of  the  Everett-Moore  syndicate  was  the  circulation  of  various 
reports  regarding  the  plans  of  the  syndicate,  as  confusing  as  they 
were  numerous. 

It  can,  however,  be  authoritatively  stated  that  the  mission 
of  the  members  of  the  syndicate  to  this  city  was  not  for  the 
purpose  of  consolidating  the  syndicate's  lines  in  Ohio,  Michigan 
and  Indiana,  as  has  been  stated,  but  to  complete  the  details  of  the 
consolidation  of  the  Detroit  United  Railways  Company,  which 
controls  the  city  lines  at  Detroit,  and  the  suburban  lines  extend- 
ing from  that  city,  all  of  which  are  now  controlled  by  the  syndi- 
cate, with  one  exception.  Among  the  lines  that  it  is  understood 
will  be  consolidated  are  the  Detroit  United  Railways  Company, 
Detroit  &  Pontiac  Railway,  Detroit  &  Northern  Railway,  Detroit, 
Rochester,  Romeo  &  Lake  Orion  Railway,  Detroit  &  Port 
Huron  Short  Line,  and  the  Detroit  &  Wyandotte  River  Railway. 
The  Detroit,  Ypsilanti  &  Ann  Arbor  Railway,  which  extends  from 
Detroit  to  Ypsilanti  &  Ann  Arbor,  will  not  be  included  in  the 
consolidation,  for  the  efiforts  of  the  Everett-Moore  syndicate  to 
purchase  this  road  from  the  Hawks-Angus  syndicate,  which  con- 
trols it,  have  proved  futile,. 

The  several  roads  will  be  consolidated  as  the  Detroit  District 
Railway  Company,  but  the  capitalization  of  the  new  company  is 
not  known.  It  has,  however,  been  known  for  some  time  that  the 
blanket  mortgage  of  $50,000,000,  with  which  it  was  proposed  to 
cover  the  entire  Michigan  properties  of  the  syndicate,  was  con- 
sidered too  large,  and  altogether  undesirable  by  the  holders  of  the 
underlying  bonds  on  certain  of  the  acquired  properties,  and  it  de- 
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velops  that  the  prospective  bond  buyers  in  the  East  shared  in 
this  opinion  when  it  came  to  a  final  settlement.  In  Detroit  it  was 
stated  on  the  best  of  authority  that  it  had  been  decided  to  reduce 
the  amount  of  the  mortgage  to  $26,000,000,  leaving  only  $4,000,000 
in  the  treasury  with  which  to  acquire  certain  properties  held  under 
option.  On  the  other  hand,  it  was  stated  at  Cleveland  that  the 
amount  would  be  reduced  to  $30,000,000.  The  directors  of  the 
Detroit  United  Railways,  however,  at  a  meeting  in  New  York, 
Nov.  9,  arranged  to  issue  bonds  to  the  amount  of  $35,000,000. 
The  bonds  are  to  bear  interest  at  4>^  per  cent,  and  are  to  cover 
the  entire  properties  of  the  Michigan  division  of  the  syndicate. 
August  Belmont  &  Company,  the  Guarantee  Trust  Company  and 
the  United  States  Mortgage  &  Trust  Company  were  named  as 
trustees  of  the  stockholders. 

It  is  admitted  that  the  syndicate  plans  to  form  a  controlling 
company  that  will  be  the  parent  organization  of  the  entire  prop- 
erties of  the  company,  but  this  new  company  will  not  be  formed 
until  the  consolidation  of  the  Cleveland  properties  has  taken 
place  on  lines  similar  to  those  followed  with  the  Michigan  prop- 
erties. It  is  understood  that  the  "Cleveland  District  Railway" 
will  not  include  all  of  the  Ohio  properties  owned  by  the  syndicate. 
The  Lake  Shore  Electric  Railway  and  the  Toledo  Railway  & 
Light  Company  will,  it  is  understood,  be  separate.  The  Cleveland 
consolidation  will,  however,  include  the  Cleveland  Electric  Rail- 
way Company's  lines,  and  the  interurban  lines  radiating  from 
Cleveland.  The  magnitude  of  the  plan  for  the  consolidation  of  all 
the  properties  of  the  syndicate  prohibits  the  rapid  consummation 
of  this  plan,  which  was  reported  in  the  press  as  having  been  ac- 
complished. 

It  is  understood  that  the  plan  of  the  syndicate  is  to  establish  a 
permanent  office  in  this  city,  and  it  has  been  reported  that  Guy 
Morrison  Walker,  a  former  resident  of  New  York,  who  has  been 
connected  with  the  syndicate  for  some  time,  will  be  placed  in 
charge  of  the  New  York  office.  Among  the  members  of  the  syndi- 
cate who  are  in  New  York  at  the  present  time  on  business  con- 
nected with  these  roads  are  H.  A.  Everett,  E.  W.  Moore,  Guy 
Morrison  Walker  and  J.  C.  Hutchins. 



The  Return  Circuit  of  Two  Companies 

Chicago,  Nov.  10,  1901. 

Editors  Street  Railway  Journal: 

In  connection  with  the  question  of  the  drop  of  potential  in  the 
return  circuit  of  an  electric  road,  a  peculiar  case  came  under  my 
notice  several  years  ago.  Two  different  companies  operated  lines 
parallel  with  each  other  for  several  miles.  One  of  these  com- 
panies had  a  power  house  in  the  suburbs,  the  other  had  one  part 
way  down  town. 

The  relative  location  of  the  power  houses  with  reference  to  the 
two  lines  in  question  was  roughly,  as  in  the  accompanying  sketch. 
In  making  measurements  along  the  line  of  the  road  marked  I 
it  was  found,  to  the  surprise  of  those  handling  the  instruments, 
that  the  loss  in  the  return  circuit  between  the  point  A  and  the 


power  house  at  the  other  end  of  the  line,  which  supplied  it,  was 
much  less  than  at  other  points  on  the  system,  supplied  from  the 
same  power  house,  and  equidistant  therefrom.  A  little  study  re- 
vealed the  fact  that  the  two  power  houses  belonging  to  different 
companies  were  practically  in  series,  as  far  as  the  supply  of  cur- 
rent to  cars  on  adjacent  portions  was  concerned.  To  make  an 
example  easily  understood,  suppose,  as  in  the  accompanying 
sketch,  that  there  are  only  two  cars  on  the  two  lines,  and  that 
they  are  in  the  positions  indicated.  The  current  supplying  the  car 
at  A  will  partly  find  its  way  from  the  track  under  the  car  through 
the  ground,  and  underground  metallic  structures  to  the  negative 
bus  of  the  power  house  near  that  point,  as  indicated  by  the  dotted 
line  and  arrows,  after  which  it  will  form  part  of  that  flowing 
through  the  generator  and  trolley  wire  to  supply  the  car  at  B.  At 
B  a  similar  operation  takes  place.  The  current  flowing  to  the  car 
at  B  returns  partly  through  the  power  house,  and  over  the  trolley 
wire  of  the  other  road.  In  other  words,  the  two  power  houses  are 
in  series,  and  as  long  as  a  balance  is  maintained  little  current  has 
to  return  through  the  rails  and  return  circuit  of  either  road  from 
the  points  adjacent  to  the  other's  power  house  unless  the  ground 
resistance  between  a  power  house  and  the  end  of  the  other  line  is 
high.  C.  R.  Jackson. 
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Annual  Meeting  of  the  Manhattan  Railway  Company 


At  the  annual  meeting  of  stockholders  of  the  Manhattan  Rail- 
way Company,  held  Nov.  13,  President  Gould  presented  the  fol- 
lowing statement  of  operations  for  the  year  ending  Sept.  30: 

MANHATTAN  RAILWAY  COMPANY 

COMPARATIVE  STATEMENT  FOR  THREE  MONTHS  ENDING  SEPT.  3O,  I9OI 

AND  1900 

1901  1900  Increase 

Earnings  from  operation .  .$2,093,276.96  $1,889,600.89  $203,676.07 
Operating  expenses    1,312,130.28      1,236,710.79  75,419.49 

Net  earnings   $781,146.68      $652,890.10  $128,256.58 

Other  income    191,287.50       192,362.50       *  1,075.00 

Gross  income   $972,434.18      $845,252.60  $127,181.58 

Interest  on  bonds   454,004.88  454,004.88   

Taxes   178,345.64        172,919.63  5;426.oi 

Total  interest  and  ta.xes.  .    $632,350.52      $626,924.51  $5,426.01 

Net  income   $340,083.66      $218,328.09  $121,755.57 

Expenses  to  earnings   62.66/100        65.45/100  2.77/100 

Passengers  carried   42,296,998        38,190,423  4,106,575 

*  Decrease. 

MANHATTAN  RAILWAY  COMPANY 

STATEMENT  OF  0PER.\TI0NS  YEAR.-^  ENDING  SEPT.  3O,  I90I  AND  I9OO 

Year  eiiding  Sept.  30  1901  1900  Increase 
Gross      earnings  (all 

sources)   $10,455,872.30  $9.950.735- 1'5  $505,i37-i4 

Operating  expenses               5,328,649.04  5,195,312.10  133.336.85 

Net  earnings    $5,127,223.26    $4,755,422.97  $371,800.29 

Interest  on  bonds   1,809,680.92     1,816,309.27  *6,628.35 

Taxes    873,451.23       872,335.12  i,ri6.ii 

Total  interest  and  taxes.  .  $2,683,132.15    $2,688,644.39     *$5, 512.24 

Net  income    $2,444,091.11    $2,066,778.58  $377,312.53 

Dividends:  4  per  cent  on 
$48,000,000    1,920,000.00  1.920,000.00   

Surplus  for  the  year   $524,091.11  $146,778.58  %377^3^2.53 

Surplus  balance 
Profit  and  loss  account, 

Sept.  30,  1899    ,  4,162,847.62  ) 

Surplus  balance  j  146,778.58 

Profit  and  loss  account,  | 
Sept.  30,  190C   4,309,626.20   J 

Refund  by  city  of  New 
York,  taxes  heretofore 
charged  against  earn- 
ings   132,639.21    132,639.21 

Surplus  balance 

Profit  and  loss  account-  $4,966,356.52  $4,309,626.20  $656,730.32 
Operating  per  cent 

(Excluding'all  taxes)..  50.97/100  52,21/100  *i. 24/100 
Operating  per  cent 

(Including  all  taxes)...  59.32/100  60.98/100  •'=1.66/100 
Passengers  carried   194,152,316      183.788,851  10,363.465 

*  Decrease. 

Mr.  Gould  added  that  while  the  results  were  very  gratifying,  he 
was  glad  to  state  that  the  current  earnings  were  even  more  so. 
During  the  past  year  the  improvement  and  enlargement  of  the 
company's  facilities  have  been  steadily  pushed.  The  line  from 
Tremont  to  Fordham  has  been  completed,  and  put  in  operation 
since  July  1,  opening  a  highly  promising  field  for  growth. 

The  new  terminals  secured  in  the  Bronx  district  have  enabled 
the  company  to  give  additional  and  improved  facilities  lo  the 
public  on  the  East  Side  lines,  which  have  met  with  an  immediate 
response  in  increased  traffic.  Durin.g  the  year  the  change  to 
electrical  equipment  has  made  great  progress.  The  buildings  for 
central  power  station  at  East  Seventy-Fourth  Street  and  sub- 
stations at  Allen  Street,  '( hirty-Fourth  Street  and  Ninety-Ninth 
Street  are  completed,  and  the  machinery  is  being  rapidly  installed 
in  all  of  them.    Motor  equipments  are  arriving  in  quantity,  and 


deliveries  of  300  new  cars  will  commence  within  two  weeks.  The 
company's  engineers  expect  to  turn  the  first  8ooo-hp  engine  and 
dynamo  by  Dec.  I,  and  run  the  first  trains  on  Second  Avenue 
during  the  month,  to  be  followed  up  as  rapidly  as  the  equipment 
can  be  assembled  and  put  in  operation.  There  was  no  change 
made  in  board  of  directors  except  the  filling  of  a  vacancy,  by 
electing  E.  N.  Foss,  of  Boston,  representing  a  large  interest  held 
in  that  city. 

The  following  officers  and  committees  were  elected:  President, 
George  J.  Gould;  vice-president,  Alfred  Skitt;  secretary  and 
treasurer,  D.  W.  McWilliams.  E.xecutive  committee,  Russell  Sage, 
Samuel  Sloan,  R,  M.  Gallaway,  Edwin  Gould,  Marcellus  Hartley, 
Alfred  Skitt,  George  J.  Gould,  Frank  Jay  Gould.  Expense  com- 
mittee, Russell  Sage,  R.  M.  Gallaway,  Edwin  Gould,  Howard 
Gould,  Alfred  Skitt,  George  J.  Gould,  Frank  Jay  Gould, 


Work  on  the  Manhattan  Elevated  System 


One  of  the  improvements  incident  to  the  installment  of  elec- 
tricity on  the  Manhattan  Elevated  Railroad's  system  will  be  the 
new  iioth  Street  station,  v^hich  will  be  at  Manhattan  Avenue,  on 
the  great  curve  from  Columbus  Avenue  and  iioth  Street  to 
Eighth  Avenue  and  iiith  Street.  With  steam  operation  it  was 
impossible  to  start  and  stop  trains  properly  on  this  curve,  but  with 
the  adoption  of  the  multiple-unit  system  of  train  control  it  will 
be  an  easier  matter.  The  construction  already  has  been  begun, 
an  excavation  for  the  foundations  of  the  station  being  now  in  evi- 
dence, as  well  as  some  of  the  steel  frames  and  girders  for  the 
structure. 

For  a  long  time — since  the  elevated  went  into  Harlem,  in  fact — • 
people  living  in  the  neighborhood  of  the  curve,  around  the  vicinity 
of  the  northwest  corner  of-  Central  Park,  have  complained  inces- 
santly that  they  had  to  alight  from  or  board  their  trains  either  at 
the  104th  Street  or  the  116th  Street  station.  Those  who  have  their 
homes  on  the  heights  arc  especially  incommoded  in  either  case, 
both  the  long  walk  from  iioth  Street  and  the  climbing  up  the  hill 
from  ii6th  Street  being  unpleasant. 

The  new  station  is  to  be  the  finest  in  the  city,  in  respect  to  con- 
venience and  equipment.  Eight  large  electric  elevators  will  be 
employed  to  convey  passengers  from  the  ground  level  to  the 
waiting  rooms.  The  lower  part  of  the  building  is  to  be  used  as 
one  of  the  electrical  sub-stations  of  the  elevated,  thus  rendering 
unnecessary  the  purchase  of  a  separate  site  in  the  vicinity. 

The  preliminary  order  for  one  hundred  cars,  which  was  made 
some  months  ago,  and  equally  divided  between  the  Wason  Manu- 
facturing Company  and  the  American  Car  &  Foundry  Company 
has  been  supplemented  by  an  order  for  200  cars,  placed  recently 
with  the  Wason  Company.  The  new  power  station  is  rapidly  near- 
ing  completion,  and  current  is  expected  to  be  taken  from  it  in  a 
few  weeks.  One  of  the  first  uses  to  which  it  will  be  put  will  be 
the  illumination  of  the  stations  along  the  East  Side  lines. 

 ♦♦♦  


Improvingf  Discipline 


The  importance  of  a  correct  understanding  of  his  duties  by  an 
employee  of  a  street  railway  is  no  greater  than  that  he  should  be 
willing  to  perform  such  duties  to  the  greatest  satisfaction  of  both 
patrons  and  management.  The  various  systems  of  controlling 
their  men  which  have  been  instituted  by  various  roads  have  all 
been  planned  for  the  purpose  of  increasing  the  employees'  effi- 
ciency by  making  greater  his  willingness  to  obey  the  rules.  With- 
in a  week  or  so  the  Newton  &  Boston  Street  Railway  Company, 
of  Newton,  Mass.,  has  given  to  certain  of  its  motormen  and  con- 
ductors well-merited  awards,  which  are  the  culmination  of  a 
novel  system  of  discipline.  A  year  ago  the  superintendent  of  the 
company,  Edward  C.  Spring,  announced  that  two  gold  medals 
would  be  given  on  Nov.  i,  1901,  one  medal  for  the  best  record 
as  motorman  and  one  for  the  best  record  as  conductor.  The 
management  specified  that  the  judgment  would  be  made  upon  the 
actions  of  the  employee  during  the  year  in  everything  pertaining  to 
the  daily  work  upon  the  cars,  and  the  men  entered  into  the  scheme 
with  the  greatest  interest.  The  competition  was  so  close  that  it 
was  found  advisable  to  have  two  silver  medals  awarded  at  the 
same  time  as  the  gold  ones  as  second  prizes.  On  Friday,  Nov.  8, 
1901,  the  medals  were  presented  by  President  A.  D.  Claflin,  of  the 
railway  company.  Joseph  Timoney  and  John  Flendricks  received 
gold  medals  for  the  best  records  as  conductor  and  motorman,  re- 
spectively, and  the  silver  medals  for  second  best  records  were 
given  to  William  Wilson  and  John  Kelley,  respectively.  The  .sys- 
tem, which  has  been  in  such  successful  operation  for  a  year  in 
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Newton,  has  been  watched  with  much  interest  by  other  superin- 
tendents in  New  England  and  elsewhere,  and  the  results  obtained 
have  shown  that  Mr.  Spring's  system  under  the  conditions  which 
exist  on  his  road  has  been  a  most  gratifying  success.  The  factors 
which  entered  into  the  determination  of  meritorious  conduct  in- 
cluded, besides  politeness  to  passengers  and  efficient  handling  of 
the  regular  routine  duties,  an  ability  to  act  promptly  and  satis- 
factorily in  times  of  emergency.  It  is  reported  that  the  accident 
account  has  been  decreased  one-half  over  the  year  before,  and  a 
large  share  of  this  decrease  should  undoubtedly  be  credited  to  the 
merit  system.  The  deportment  of  the  employees  has  been  im- 
proved in  such  a  marked  degree  that  it  has  called  forth  many 
compliments  from  the  citizens  of  the  vicinity.  The  admirable 
working  of  the  idea  has  been  so  remarkable  that  the  same  plan 
will  be  carried  out  on  the  Newton  &  Boston  Railway  during  the 
coming  year. 


An  Improved  Lock.  Nut 

The  accompanying  illustrations  show  the  details  of  a  lock  nut 
offered  by  the  Columbia  Lock  Nut  Company,  of  New  York  City. 
As  shown,  the  nut  consists  of  an  inner  and  an  outer  part,  which 
when  assembled  form  a  single  unit.  The  inner  nut,  which  is 
threaded  to  receive  the  bolt,  is  slotted  throughout  its  length  and 
is  tapered  from  above  downward  to  fit  and  correspond  with  a  taper 
in  the  outer  shell  or  binding  nut.    Although  only  in  two  parts, 


McKinley  National  Memorial 


Col.  Allan  C.  Bakewell,  of  479  Fifth  Avenue,  New  York  City, 
makes  the  announcement  to  the  electrical  interests  of  New  York- 
State  that  he  is  authorized  by  the  New  York  State  organization  to 
receive  subscriptions  for  the  McKinley  National  Memorial  Asso- 
ciation, and  he  appeals  to  them  to  assist  him  in  raising  funds  neces- 
sary for  the  erection  and  maintenance  at  Canton,  Ohio,  of  a  suit- 
able memorial  to  our  late  beloved  President.  Checks  should  be 
made  payable  to  the  order  of  James  G.  Cannon,  treasurer.  No 
moneys  should  be  paid  to  anyone  purporting  to  represent  Colonel 
Bakewell,  unless  they  are  provided  with  satisfactory  credentials 
from  him. 




IMPROVEDlLOCK  NUT  ON  BOLT 

i!-  combines  the  wedge,  the  screw  and  the  lever.  The  folio \ving 
points  of  excellence  are  claiined  for  the  nut  by  the  manufacturers : 


New  Cars  for  the  Metropolitan  of  Kansas  "Ctty 


Fifty  closed  motor  cars  have  recently  been  built  for  the  Metro- 
politan Street  Railway  Company,  of  Kansas  City,  Mo.,  by  the 
St.  Louis  Car  Company.  These  have  a  length  over  corner  posts 
of  2i  ins.,  with  platforms  4  ft.  6  ins.  in  the  extreme.  The  width 
over  posts  is  7  ft.  10  ins.,  over  the  side  sills  with  panels  7  ft.  6  ins. 
The  widest  part  of  the  car  over  the  water  tables  is  8  ft.  3  ins.  The 
platforms  have  permanent  vestibules  with  five  drop  sash.  The 
doors  are  quartered  oak  ins.  thick,  with  drop  sash  and  two 
lights.    The  outside  is  paneled  with  No.  16  sheet  steel.    The  \en- 


NEW  CAR  FOR  KANSAS  CITY 


tilator  sash  are  of  oak,  seven  on  each  side.  There  are  four  guard 
pipes  on  the  outside  of  the  car,  protecting  the  windows  and  run- 
ning the  full  length  of  the  body.  These  window  guards  are  of  half- 
inch  seamless  bronze  tubing.  The  curtains  are  oakette  on  spring 
rollers.  Hale  &  Kilburn  spring-cushion,  canvas-back,  rattan  seats, 
covered  with  the  best  quality  Wilton  carpet,  are  used.  The  interior 
finish  is  quartered  oak  of  even  color.  There  are  two  beveled-edge 
plate-glass  mirrors  on  each  end  of  the  car.  The  cars  are  equipped 
with  one  Hunter  sign,  and  are  mounted  on  DuPont  trucks  with 
fenders.   The  brake  staffs  have  15^-in.  iron  hand-wheels. 


TOP  AND  BOTTOM  VIEWS  OF  DOUBLE  NUT 

It  is  a  positive  lock  nut,  as  well  as  an  improved  nut,  which  will 
remain  indefinitely  where  placed;  it  automatically  fastens  both 
bolt  and  nut  absolutely;  it  is  a  binding  lock  nut  of  immense  power, 
because  the  greater  the  strain  the  firmer  the  grip ;  it  does  not  in- 
jure the  bolt  and  will  never  slack  back  or  work  loose;  it  will 
straighten  the  threads  of  an  abused  bolt,  thus  avoiding  the  neces- 
sity of  recutting  them ;  it  does  not  require  exact  size  or  taper  bolt 
threads,  as  it  readily  receives  full  or  scant  diameter  bolts ;  it  has 
no  springs,  washers,  jam  nuts,  dogs,  pawls,  slots,  pins  or  extra 
devices ;  it  is  more  effective  than  double  nuts  and  stronger  than 
rivets;  it  will  last  a  lifetime,  and  can  never  injure  itself;  it  can 
be  placed  in  any  position,  and  can  at  any  time  be  removed  without 

injuring  the  bolt  or 
without  any  special 
tools ;  it  never  di- 
minishes its  grip  in 
expansion  and  con- 
traction of  metals, 
and  it  is  of  universal 
application.  It  is  rec- 
ommended by  the 
makers  as  eective  on 
locomotives,  pitmans, 
wrists,  kingbolts, 
rail-joints,  fish-plates, 
piston  rods,  cylinder 
heads,  steam  pumps, 
air  compressors,  and 
all  kinds  of  machin- 
ery, whether  running 
smoothly  or  subject 
to  extreme  vibra- 
tions. It  is  also  in- 
tended for  use  on 
axles,  automobiles, 
carriages,  wagons, 
railway  cars  and 
other  vehicles.  The 
nuts  are  furnished 
plain,  semi-finished 
and  finished,  for  bolts 

from  3/g  in.  to  4  ins.  in  diameter.  The  nut  has  been  patented  in 
the  United  States  and  all  the  principal  countries  of  the  world,  and 
its  many  features  of  novelty  and  excellence  are  sufficient  to  pre- 
dict for  it  a  large  sale  and  general  usage. 




A  third-rail  line  has  been  placed  in  operation  between  Milan 

and  Varese,  Italy.  The  line  is  about  46  miles  in  length,  and  the 

third  rail  acting  as  a  conductor  is  placed  between  the  tracks  of  a 
double-track  line. 


November  i6,  1901.] 
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Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney, 177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  NOV.  5,  1901 

685,755.  Controller  for  Electric  Railway  Motors  ;  F.  W.  Garrett 
and  E.  W.  Stull,  Johnstown,  Pa.  j\pp.  filed  April  8,  1901.  To 
avoid  the  necessity  of  moving  the  controller  handle  to  the  of¥  posi- 
tion before  throwing  the  reverse  in  an  emergency,  the  reverse 
lever  is  made  to  throw  a  high  resistance  into  the  circuit  on  its 
passage  from  one  set  of  contacts  to  another. 

685,781.  Electric  Railway  Motor  Controller;  F.  A.  Merrick  and 
E.  W.  Stull,  Johnstown,  Pa.  App.  filed  March  13,  1901.  Details 
of  construction  affording  easy  access  when  repairs  are  necessary. 

686,017.  Trolley ;  M.  J.  Wilson,  Painesville,  Ohio.  App.  filed 
Feb.  21,  1901.  Details  of  construction  intended  to  prevent  the 
wheel  from  getting  caught  by  the  wire  entering  between  the  wheel 
and  adjacent  parts. 

686,048.  Emergency  Brake  for  Street  Cars ;  G.  J.  Gahring.  App. 
filed  March  25,  1901.  A  brake-beam  is  suspended  transversely  un- 
der the  platform  of  the  car ;  it  is  intended  to  be  forced  downward 
against  the  roadbed. 


PATENT  NO.  686,217 

686,110.  Car  Mover;  E.  A.  Munson,  Grand  Rapids,  Mich.  App. 
filed  April  3,  1901.  A  shoe  having  a  curved  spring  and  a  face  op- 
posite the  spring  shaped  to  conform  to  the  spring,  to  prevent  the 
latter  from  being  crushed. 

686,169.  Qir  Fender;  W.  P.  Tucker,  Brooklyn,  N.  Y.  App. 
filed  Jan.  29,  1901.  Details. 

686,173.  Car-Wheel;  H.  O.  White,  Boston,  Mass.  App.  filed 
Sept.  7,  1901.  A  car-wheel  having  a  grooved  tread  and  rings  in 
the  groove,  made  of  metal  tending  to  prevent  excessive  wear  on 
the  brake-shoe. 

686,217.  Divided  Axle  Car  Truck;  E.  W.  Fairbanks,  Los  An- 
geles, Cal.  App.  filed  Jan.  15,  1901.  The  axle  consists  of  a  hollow 
shaft  enclosing  a  solid  shaft,  one  wheel  being  attached  to  the 
former,  and  the  other  to  the  latter. 




PERSONAL  MENTION 


MR.  G.  H.  KOHLER,  superintendent  of  the  works  of  the  Union 
Elektric'cats-Gesellschaft,  Berlin,  is  in  this  country  on  a  trip  of 
investigation.  It  is  expected  that  Mr.  Kohler's  familiarity  with 
American  practice  will  influence  him  largely  in  the  purchase  of 
new  apparatus. 

DR.  F.  A.  C.  PERRINE,  president  of  the  Stanley  Electric 
Manufacturing  Company,  is  taking  an  extended  Western  trip. 
While  on  the  Pacific  Coast  Mr.  Perrine  is  expected  to  investigate 
the  operation  of  the  many  installations  which  have  been  rendered 
possible  by  his  company  and  himself  personally. 

MR.  HARDY  CROOM,  late  of  the  City  &  Suburban  Railway 
Company,  of  Savannah,  with  whom  he  was  employed  in  the  mo- 
tive power  department,  having  had  a  varied  experience  in  street 
railway  matters,  has  been  appointed  assistant  superintendent  of 
the  Jacksonville  Railway  Company,  of  Jacksonville,  Fla. 

MR.  JAMES  B.  NEAL,  superintendent  of  the  third  division  of 
the  Boston  Elevated  Railway  Company,  has  resigned  from  tlte  com- 
pany, and  will  retire  as  soon  as  a  successor  is  appointed.  Mr. 
Neal  entered  the  railway  service  as  a  conductor  about  thirty  years 
ago,  and  advanced  to  the  position  of  superintendent  by  his  loyalty 
and  integrity. 

PROF.  GEORGE  F.  SEVER,  of  Columbia  University,  whose 
position  as  superintendent  of  electrical  exhibits  at  the  Pan-Amer- 
ican Exhibition  has  brought  him  in  contact  with  many  manufac- 


turers of  street  railway  supplies  during  the  past  year,  has  been 
presented  with  a  handsome  gold  watch  by  a  number  of  exhibitors 
in  Electricity  Building. 

MR.  C.  R.  CRANE,  vice-president  of  the  Crane  Company,  of 
Chicago,  has  recently  returned  to  this  country  after  a  most  suc- 
.  cessful  European  business  trip.  He  reports  that  the  company  has 
completed  an  extensive  plant  at  St.  Petersburg,  Russia.  The 
works  adjoin  the  shops  of  the  Russian  Westinghouse  Air  Brake 
Company,  in  which  Mr.  Crane  has  a  large  pecuniary  interest. 

MR.  CHARLES  WILLIAMS,  of  Rome,  N.  Y.,  has  been  ap- 
pointed superintendent  of  the  Rome  City  Street  Railway  Com- 
pany. Mr.  Williams  has  had  considerable  experience  in  the  oper- 
ations of  compressed  air  cars,  having  been  connected  with  the 
companies  operating  these  cars  in  New  York  and  Chicago,  and 
is  well  fitted  for  the  position  to  which  he  has  just  been  appointed. 

MR.  ANDREW  CARNEGIE  is  at  present  devoting  considerable 
attention  to  perfecting  the  final  plans  regarding  the  site,  etc.,  of 
the  new  school  of  technology  which  he  has  promised  to  Pittsburgh. 
This  school  is  to  be  one  of  the  largest  and  best  equipped  of  its 
kind  in  the  world,  and  a  commission  of  experts  has  decided  that  at 
least  sixty  acres  should  be  donated  by  the  city  for  its  accommoda- 
tion. 

MR.  JAMES  W.  GODFREY,  general  manager  of  the  sales  de- 
partment of  the  India  Rubber  &  Gutta  Percha  Insulating  Com- 
pany, was  killed  by  being  thrown  from  his  carriage  in  New  York 
on  Saturday,  Nov.  9.  Mr.  Godfrey  was  one  of  the  best  known 
men  in  the  electrical  industry,  having  spent  many  years  in  the  em- 
ploy of  the  New  York  Insulated  Wire  Company  before  forming 
the  connection  with  Dr.  W.  M.  Habirshaw,  which  lasted  until  his 
death.  He  was  forty-six  years  old,  and  leaves  a  widow  and  two 
daughters. 

MESSRS.  C.  W.  BAYLEY,  chief  traffic  manager,  and  O.  WIN- 
DER, assistant  superintendent  of  rolling  stock,  of  the  Lancashire 
&  Yorkshire  Railway  Company,  of  England,  have  been  in  this 
country  for  some  five  or  six  weeks,  studying  American  railroad 
practice.  A  considerable  part  of  Mr.  Winder's  time  has  been  de- 
\oted  to  an  investigation  of  third-rail  electrical  operation,  and 
with  this  in  view  he  inspected  the  elevated  roads  of  Chicago,  as 
well  as  those  of  the  New  York,  New  Haven  &  Hartford  Railroad. 
Nov.  12  was  spent  at  Hartford,  New  Britain  and  Berlin,  in  coni- 
pany  with  Colonel  Heft,  in  inspecting  the  third-rail  road  at  that 
point.  Messrs.  Bayley  and  Winder  returned  to  England  Nov.  13, 
on  the  "Oceanic." 

MR  T.  H.  SYMINGTON,  who  was  until  recently  superin- 
tendent of  motive  power  of  the  Atlantic  Coast  Line  Railroad,  and 
later  president  of  T.  H.  Symington  &  Company,  of  Baltimore,  has 
accepted  a  position  as  representative  of  the  Gold  Car  Heating 
Company,  of  New  York  and  Chicago.  Mr.  Symington,  who  is  a 
graduate  of  Johns  Hopkins  University,  and  who  took  the  degree  of 
Mechanical  Engineer  from  the  Lehigh  University,  had  a  number  of 
years'  practical  experience  in  the  shops  and  mechanical  depart- 
ment of  the  Baltimore  &  Ohio  Railroad.  He  left  the  Baltimore  & 
Ohio  to  become  assistant  superintendent  and  general  sales  agent 
of  the  Richmond  Locomotive  Works,  and  during  the  past  four 
years  has  been  superintendent  of  motive  power  of  the  Atlantic 
Coast  Line  Railroad.  His  extensive  experience  and  large  railroad 
acquaintance  eminently  fit  him  for  the  position  to  which  he  has 
just  been  appointed. 

MR.  HENRY  HART,  formerly  president  of  the  Third  Avenue 
Railroad  Company,  of  New  York,  died  at  his  home  in  that  city 
Nov.  7.  The  cause  of  Mr.  Hart's  death  is  ascribed  to  old  age, 
but  it  is  believed  that  the  trying  ordeal  incident  to  the  reorgan- 
ization of  the  Third  Avenue  Railroad,  to  which  Mr.  Hart  had 
devoted  his  life  effort,  hastened  his  demise.  Mr.  Hart  was  born 
in  New  York  City,  on  July  27,  181 1.  Mr.  Hart's  father,  after  hav- 
ing amassed  a  fortune  in  Canada,  removed  to  New  York,  and 
impatient  of  the  restraint  of  school  life,  at  the  age  of  thirteen 
Henry  Hart  declared  and  carried  out  his  intention  of  carving 
his  own  fortune,  independent  of  parental  aid.  This  was  entirely 
contrary  to  the  desire  of  his  parents,  whose  two  younger  sons  re- 
ceived all  the  benefits  of  a  college  training.  The  building  of  the 
first  surface  railway  in  New  York  gave  Mr.  Hart  his  opportunity, 
and  although  in  later  life  he  had  many  other  important  interests, 
his  best  energies  were  always  devoted  to  the  Third  Avenue  Rail- 
road. The  Third  Avenue  Railroad  was  established  in  1853,  and 
Mr.  Hart,  as  head  of  the  road,  witnessed  the  conversion  of  the 
line  to  cable,  and  later  the  abandonment  of  the  cable  for  the 
underground  conduit  system.  The  death  of  Mr.  Hart  removes 
one  of  New  York's  most  picturesque  characters,  for  he  was  typical 
of  tlie  early  promoters  who  made  possible  the  New  York  of  to-day. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Nov.  13,  igoi. 

The  general  aspects  of  the  money  situation  have  undergone 
little  change  during  the  week.  Last  Saturday's  bank  statement 
completely  upset  calculations  in  regard  to  the  changes  in  cash, 
the  banks  losing  heavily  where  only  a  moderate  loss  had  been 
expected.  The  disappointment  in  this  respect,  however,  was  partly 
offset  by  the  unexpected  decrease  in  loans  which  apparently  indi- 
cated that  the  heavy  liquidation  of  floating  credits  in  the  hands 
of  foreign  bankers  had  ceased"  to  be  the  formidable  incident  in  the 
situation  that  it  was  a  month  ago.  Notwithstanding  the  contra- 
dictory nature  of  the  published  figures,  the  main  outgo  of  currency 
to  the  interior  has  ceased,  and  henceforth  the  shipments  to  meet 
demands  at  the  other  centers  will  be  counterbalanced  by  the  return 
of  money  drawn  out  early  in  the  season  by  the  Western  centers. 
The  Treasury's  bond  purchases  meanwhile  are  going  on  in  fully 
as  large  amount  as  was  expected,  and  with  the  addition  of  the 
constant  remittances  against  gold  arrivals  at  the  Pacific  Coast 
ports,  are  proving  sufficient  to  compensate  the  banks  for  their  loss 
on  the  export  of  gold  to  Europe.  So  far  as  present  indications  go, 
gold  exports  will  continue  for  some  time  yet,  but  will  not  increase 
materially  over  their  present  volume.  Sterling  exchange  has  risen 
further  during  the  week,  and  has  now  reached  the  point  where 
shipments  of  gold  to  London,  as  well  as  to  Paris,  are  probable. 
But  as  the  London  and  Paris  money  markets  are  standing  close 
together  and  working  in  perfect  harmony  at  this  juncture,  it 
scarcely  seems  likely  that  this  new  complication  will  greatly  in- 
crease the  strain  upon  this  country.  Should  the  unexpected  hap- 
pen, however,  it  is  certain  that  an  unduly  heavy  outflow  of  gold 
would  soon  be  checked  by  local  money  rates  rising ;  there  has 
been  some  intimation  of  this  already,  in  fact,  within  the  last  day 
or  two.  As  for  the  obvious  possibility  that  the  increasing  needs 
of  the  present  stock  market  speculation  will  throw  another  and 
more  serious  burden  upon  the  banks,  two  minimizing  facts  are 
to  be  considered — one  that  the  season  of  superabundance  in  local 
money  supplies  is  less  than  six  weeks  distant,  and  the  other  that 
large  sums  of  capital  will  probably  be  released  in  the  near  future, 
when  the  programme  of  the  great  Northwestern  railroad  consolida- 
tion is  finally  put  into  effect. 

Money  on  call  at  the  Stock  Exchange  has  loaned  freely  at  4  per 
cent,  with  occasional  advances  to  4'^  and  5.  Time  loans  for  all 
periods  are  held  stationary  at  4^^  per  cent. 

The  Stock  Harket 

The  signs  of  a  renewal  of  the  upward  movement  in  stocks  which 
were  pointed  out  at  the  time  of  the  last  writing  proved  in  the  light 
of  this  week's  events  to  have  been  quite  correct.  Prices  have  risen 
generally,  and  as  a  rule  quite  rapidly,  dealings  have  expanded  to 
an  average  of  over  a  million  shares  daily,  and  the  market  as  a 
whole  has  displayed  the  characteristics  of  a  broad  and  active  specu- 
lation, such  as  has  not  been  witnessed  since  the  culmination  of 
the  Northern  Pacific  corner,  six  months  ago.  The  removal  of  the 
uncertainty  regarding  the  disposition  of  the  rival,  and  at  one  time 
openly  hostile,  interests  in  the  Northwestern  railway  territory  is 
the  immediate  cause  of  the  advance.  Whether  or  not  a  formal 
announcement  of  the  terms  of  settlement  is  made  the  prevailing 
belief  that  a  scheme  of  joint  ownership  of  the  Burlington  system 
between  the  financiers  identified  with  the  Northern  Pacific  and 
the  Union  Pacific  managements  has  been  arranged  is  beyond  much 
doubt  correct.  The  general  understanding  is  that  the  plan  of  har- 
mony is  much  broader  in  its  scope  than  the  original  limits  of  the 
Northwestern  deal,  and  that  it  includes  a  satisfactory  safeguard  for 
the  interests  of  the  St.  Paul  and  the  Chicago  &  Northwestern  rail- 
roads, which  are  the  only  other  important  systems  in  the  northern 
section  of  the  transcontinental  railway  field.  Along  with  the  general 
enthusiasm  which  has  followed  this  new  and  greatest  triumph  of 
the  community  of  interest  principle,  confidence  has  been  inspired  by 
the  remarkably  favorable  showing  of  railroad  earnings  throughout 
the  country,  by  the  constant  evidence  that  railway  equipment  is 
totally  inadequate  to  move  the  great  volume  of  freight  now  being 
offered,  and  by  the  indisputable  proof  in  mercantile  statistics  and 
reports  that  the  general  A'olume  of  business  surpasses  anything  that 
has  been  witnessed  in  the  extraordinary  period  of  prosperity  dur- 
ing the  last  four  years.  Before  these  larger  motives  in  the  situa- 
tion the  misgivings  which  were  excited  by  the  loss  of  more  than 
a  third  of  the  country's  corn  crop,  by  the  decline  in  many  branches 
of  the  export  trade,  and  by  the  unfavorable  conditions  revealed  in 


^'arious  indi\idual  industries,  have  for  the  present  disappeared 
With  the  removal  of  the  money  market  apprehension  which  was 
the  only  effecti\'e  check  remaining,  speculation  in  stocks  lias 
broken  out  on  a  large  scale,  and  to  all  appearances  is  likely  to  run 
on  with  a  similar  display  of  activity  and  excitement  for  some  time 
further.  Conservative  people  realize  that  there  is  a  great  differ- 
ence between  the  underlying  conditions  of  the  present  market  and 
those  of  _the  great  forward  movement  of  a  year  ago,  because  se- 
curity prices  have  measured  the  country's  prosperity  very  gener- 
ously now,  as  they  had  not  in  the  autumn  of  igoo.  But  such  cau- 
tious reminders  are  admittedly  less  of  a  guide  to  the  immediate 
future  of  the  market  than  the  genuinely  and  universally  optimistic 
temper  of  the  speculative  public. 

The  local  traction  stocks  have  taken  a  conspicuous  part  in  the 
week's  advance.  In  the  case  of  Manhattan  the  specinc  reasons 
should  be  fully  apparent  to  readers  of  these  articles.  The  theory 
I'f  the  market  operations  is  briefly  that  what  by  comparison  seems 
a  high  price  for  the  stock  is  in  reality  no  more  than  a  proper  re- 
flection of  the  steady  increase  in  the  company's  earnings,  and  that 
the  additional  advantages  from  electrical  equipment  have  scarcely 
liegun  to  be  discounted.  With  Metropolitan  and  Brooklyn  Rapid 
Transit  the  rise  appears  to  be  more  largely  speculative  in  charac- 
ter. A  large  short  interest  had  accumulated  in  both  stocks,  and 
this  has  been  the  lever  for  powerful  inside  pools  which  have  had 
stock  to  sell  at  higher  figures.  The  old  rumor  of  a  consolidation 
between  the  two  companies  has  been  revived  to  suit  the  purposes 
of  the  occasion,  but  even  credulous  Wall  Street  refuses  to  attach 
any  weight  to  the  story. 

Philadelphia 

Philadelphia  stocks  have  felt  to  some  extent  the  effect  of  the 
revival  of  speculation  in  the  New  York  market.  Dealings  in 
Union  Traction  improved,  and  the  shares  rose  two  points  to  29^-^ — 
the  highest  figure  recorded  in  some  time.  The  time  for  the  next 
instalment  on  the  stock  is  approaching,  only  $17.50  of  the  par  value, 
$50,  having  so  far  been  paid.  It  is  announced  that  this  instalment 
will  be  divided  into  two  parts,  with  an  interval  of  several  months 
between  the  first  and  second  call.  It  is  also  intimated  that  a  divi- 
dend will  be  paid  by  the  company  which  will  be  equal  to  at  least 
half  the  amount  of  the  required  payment.  The  rise  in  the  shares 
has  been  largely  based  on  this  expectation.  Philadelphia  Traction 
has  been  sympathetically  firm  around  96.  Trading  in  the  Pitts- 
burgh shares  has  not  been  conspicuous,  but  the  common  sold  up 
to  23->4,  and  the  preferred  moved  up  to  64%.  A  dividend  of  $3 
has  been  declared  on  the  preferred,  payable  to  stockholders  of 
record  November  5.  American  Railways  was  bid  up  sharply  last 
Thursday  from  40  to  43^  on  talk  of  an  increase  in  the  dividend 
rate,  but  later  receded  to  42.  The  new  stock  of  the  Railways  Com- 
pany General  was  dealt  in  for  the  first  time  at  6,  as  compared  with 
2^,  the  previous  quotation  on  the  old  stock.  It  will  be  recalled 
that  the  capital  issue  of  the  company  was  recently  cut  in  two  and 
the  par  value  advanced  from  $5  to  $10  a  share.  Minor  transac- 
tions of  the  week  include  200  Consolidated  Traction  of  New  Jersey 
at  67]  2,  12  Philadelphia  City  Passenger  at  208,  25  Germantown 
Passenger  at  148,  and  10  West  Philadelphia  Passenger  at  258. 
Bonds  have  been  strong,  with  small  sales  of  Indianapolis  Radway 
4=  at  87,  Electric-Peoples  Traction  4s  at  97  and  97^^,  and  People's 
Passenger  4s  at  106^2. 

Chicago 

The  Chicago  traction  market  has  recovered  perceptibly  from  the 
rude  shock  it  experienced  when  the  decision  of  the  Supreme  Court 
compelling  the  taxing  of  franchises  was  announced,  two  weeks 
ago.  Union  Traction  preferred,  on  light  offerings,  fell  as  low  as 
49H  last  Friday,  but  the  removal  of  the  selling  pressure  led  to  an 
easy  recovery  to  51.  The  common  has  not  done  as  well;  it  rallied 
sharply  to  14^-2  on  Monday  morning,  but  relapsed  yesterday  to  13. 
Elevated  stocks  have  generally  ruled  strong,  with  Northwestern 
securities  the  feature.  The  common  went  up  from  39  to  40,  and  the 
preferred,  on  larger  dealings  than  usual,  rose  from  88  to  90.  This 
movement  foreshadows  the  early  announcement  that  the  lease  of 
the  Evanston  branch  of  the  St.  Paul  Railroad  has  been  ratified. 
Officials  of  the  elevated  company  estimate  that  the  new  line  will 
bring  an  addition  of  7500  fares  daily,  most  of  which  will  be  at  the 
rate  of  10  cents.  Lake  Street  shares  have  recovered  a  half-point 
to  13,  and  odd  lots  of  Metropolitan  preferred  have  sold  as  high  as 
02.  The  cold  weather  has  expanded  traffic  on  all  the  elevated 
roads  very  largely,  and  the  total  is  running  far  ahead  of  last  year. 
Despite  this,  the  surface  lines  declare  that  their  business  is  also 
better  than  it  was  a  year  ago, 
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Other  Traction  Securities 

An  unusually  large  amount  of  interest  has  again  been  shown 
this  week  in  the  securities  of  the  St.  Louis  companies.  A  further 
sharp  advance  in  prices  has  accompanied  heavy  dealings  in  all  the 
various  markets  where  the  issues  are  dealt  in.  St.  Louis  Transit 
common,  which  sold  a  week  ago  at  30  and  three  weeks  ago  at  25J/2, 
has  risen  to  3i>4;  United  Railways  preferred  is  up  from  85^ 
last  week  to  SSyi,  and  the  4  per  cent  bonds  have  advanced  from 
Sgyi  to  91 54-  None  of  the  rumors  which  have  been  circulated  to 
explain  the  movement  is  as  plausible  as  the  contention  that  the 
company's  earnings,  behind  interest  and  preferred  stock  dividends, 
have  long  failed  to  receive  proper  recognition  in  market  quota- 
tions. Louisville  Railway  common  has  declined  to  io6  on  small 
offerings  by  holders  who  were  disappointed  over  the  decision  of 
the  Kentucky  Court  of  Appeals,  refusing  a  rehearing  in  the  fran- 
chise tax  matter.  Scarcely  any  stock,  however,  is  offered  on  the 
market,  and  there  is  no  ground  for  complaint  in  the  way  earnings 
of  the  property  are  increasing.  New  Orleans  Traction  shares  are 
lower,  the  common  at  2g]4  an<^  the  preferred  at  105,  but  the 
dealings  in  them  are  trifling.  Syracuse  common  is  strong  at  25 
bid;  with  nothing  offered  under  30.  Massachusetts  Electric  com- 
mon, after  selling  freely  around  37  up  to  the  end  of  last  week, 
has  fallen  to  36^,  and  the  preferred  is  down  a  fraction  to  94  on 
scattered  sales.  Odd  lots  of  Boston  Elevated  have  changed  hands 
at  167.  The  new  stock  of  the  Lake  Shore  Electric  Railway  which, 
as  mentioned  last  week,  comprises  four  of  the  principal  Everett 
interurban  lines,  has  just  been  listed  on  the  Cleveland  Stock  Ex- 
change to  the  extent  of  $1,500,000  preferred  and  $4,500,000  common. 
The  tractions  in  Cleveland  were  very  quiet  last  week. 

Stock  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1901 
Closing  Bid 
Nov.  5  Nov.  12 


American  Railways  Co   39%  42 

Boston  Elevated    167  1651/2 

Brooklyn   R.  T   63  6814 

Chicago  City    195  190 

Chicago  Union  Tr.  (common)   13%  12% 

Chicago  Union  Tr.  (preferred)   50%  50 

Cleveland  City    Ill 

Cleveland  Electric    S4?4  86 

Columbus  (common)    44  44 

Columbus  (preferred)    100  100 

Consolidated  Traction  of  N.  J   67  65 

.    Consolidated  Traction  of  N.  J.  5s   109%  109 

Consolidated  Traction  of  Pittsburgh  (common)   23% 

Detroit  United    73  75 

Indianapolis  Street  Railway   44  42 

Lake  Street  Elevated    12%  12% 

Manhattan  Ry   123%  128% 

Massachusetts  Elec.  Cos.  (common)   37%  36% 

Massachusetts  Elec.  Cos.  (preferred)   94  92V2 

Metropolitan  Elevated,  Chicago  (common)   39  39 

Metropolitan  Elevated,  Chicago   90  91% 

Metropolitan  Street    154%  166% 

Nassau  Electric  4s   97%  97% 

New  Orleans  (common)   30%  29% 

New  Orleans  (preferred)   106  105 

North  American    95  96 

Northern  Ohio  Traction  (common)   38 

Northern  Ohio  Traction  (preferred)   88 

North  Jersey    22%  22% 

Northwestern  Elevated,  Chicago  (common)   39  39 

Northwestern  Elevated,  Chicago  (preferred)   85  89 

Rochester  (common)    32  32 

-St.  Louis  Transit  Co.  (common)   30  30% 

South  Side  Elevated  (Chicago)   108  108 

Syracuse  (common)    25  25 

Syracuse  (preferred)    63  63 

Third  Ave   118  120 

Twin  City,  Minneapolis  (common)   99  102 

United  Railways,  St.  Louis  (preferred)  ■. . .  85%  87% 

United  Railways,  St.  Louis,  4s   89%  91 

Union  Traction  (Philadelphia)   27%  29% 

United  Traction  (Providence)   108%  108% 


Iron  and  Steel 

The  same  phenomenal  strength  which  has  been  noted  for  some 
time  in  the  whole  iron  and  steel  market  has  kept  up  unremittingly 
this  week.  Tn  face  of  the  largest  production  ever  recorded,  there 
is  almost  a  serious  scarcity  of  steel  billets,  while  so  enormous  is 
the  demand  upon  the  pig-iron  furnaces  that  stocks  on  hand  con- 
tinue to  decline  despite  the  working  of  the  plants  to  their  utmost 
capacity.  Prices  could  be  easily  advanced  in  circumstances  like 
these,  but  the  leading  interests  in  the  trade  are  averse  to  taking 


any  step  which  will  in  the  least  endanger  any  check  to  consump- 
tion. Evidently  the  business  is  proving  sufficiently  profitable  at 
the  current  price  level.  Bessemer  pig  is  quoted  unchanged  at  $16, 
steel  billets  at  $27,  and  steel  rails  at  $28. 

Metals 

Quotations  in  the  metal  market  are  as  follows:  Copper,  17  cents; 
tm,  25^  cents  ;  lead,  4}i  cents  ;  spelter,  4.30  cents. 

 ♦^^  

WILMINGTON,  DEL.— It  is  reported  that  Harry  A.  Richardson,  of  Dover, 
and  Willard  Saulsbury  have  purchased  the  Wilmington  &  Newcastle  Elec- 
tric Railway  and  the  Newcastle  &  Delaware  City  Railway,  and  that  they  will 
1)0  operated  by  the  United  Railway  &  Power  Company,  which  was  recently 
chartered  with  a  capital  stock  of  $5,000,000,  and  of  which  Mr.  Richardson 
has  been  elected  president. 

WASHINGTON,  D.  C.-Judge  Gofif,  of  the  United  States  Circuit  Court, 
lias  entered  a  decree  of  foreclosure  against  the  Washington  Traction  & 
Electric  Company,  under  the  mortgage  of  1899.  The  decree  was  entered  at 
Norfolk,  Va.,  under  date  of  Nov.  7. 

PANA,  ILL. — Charles  H.  Bradley,  of  Chicago,  has  been  appointed  re- 
ceiver for  the  Pana  Electric  Light  &  Street  Railway  Company,  in  the  fore- 
closure proceedings  of  Robert  Johns,  of  Pana,  who  sold  the  plant  to  S.  K. 
Gregg,  F.  A.  Kuchnel,  and  others  of  Chicago,  for  $75,000.  Mr.  Bradley  will, 
it  is  said,  conduct  the  plant  for  the  next  fifteen  months,  when  the  case, 
which  has  been  in  the  courts  for  two  years,  will  probably  be  decided. 

EAST  ST.  LOUIS,  ILL.— The  Winstanley  Park  Railroad,  which  has  a 
franchise  to  build  an  electric  railway  covering  a  nvimber  of  streets  in  Win- 
stanley, a  suburb  of  East  St.  Louis,  will  increase  its  capital  stock  from 
.$10,000  to  $300,000.  The  directors  of  the  company  are  George  J.  Kobusch,  J. 
M.  Bramlette,  Edward  Abend,  Jr.,  John  A.  Day  and  C.  M.  Clark. 

ELGIN,  ILL.— W.  E.  Button  &  Company,  of  New  York,  now  offer  at  101 
and  interest  $1,700,000  5  per  cent  bonds  of  the  Elgin,  Aurora  &  Southern 
Traction  Company,  dated  June  1,  1901.  The  bonds  mature  June  1,  1916,  and 
the  interest  is  payable  at  the  American  Trust  &  Savings  Bank,  of  Chicago, 
trustee,  or  the  First  National  Bank,  of  New  York.  The  total  authorized 
bond  issue  is  $2,000,000,  of  which  $300,000  are  reserved  against  underlying 
bonds.  The  bonds  are  a  lien  upon  the  company's  property  in  Elgin  and 
Aurora,  and  upon  the  interurban  line  connecting  Carpentersville,  Dundee, 
Elgin,  St.  Charles,  Geneva,  Batavia,  Aurora  and  Yorkville. 

GEORGETOWN,  KY.— It  is  said  that  the  Georgetown  &  Lexington  Trac- 
tion Company,  which  is  now  constructing  an  electric  railway  from  George- 
town to  Lexington,  has  arranged  to  issue  at  once  $250,000  in  bonds  for  the 
completion  of  the  road.  The  Tennis  Construction  Company,  of  Philadelphia, 
has  the  contract  for  building  the  line.  The  road  has  been  graded  its  entire 
length. 

DETROIT,  MICH.— The  regular  quarterly  dividend  of  1  per  cent  on  the 
capital  stock  of  the  Detroit  United  Railways  Company  has  been  declared 
payable  December  2,  1901. 

ST.  LOUIS,  MO. — The  announcement  of  the  consolidation  of  the  Tran- 
sit and  Suburban  lines  is  expected  to  be  made  within  the  near  future.  There 
has  been  unusual  activity  lately  in  Transit  Company  stock.  Common  jumped 
from  25  to  30,  and  preferred  from  81  to  86.  The  bonds  that  have  been  sell- 
ing at  89  rose  to  90.  This  is  thought  by  some  brokers  to  be  because  of  the 
recent  published  statement  of  the  Transit  Company  for  the  quarter  ending 
Oct.  1,  which  showed  a  profit  of  2  per  cent  over  all  expenses.  Other  brokers 
say  that  it  indicates  the  absorption  of  the  Suburban.  There  are  rumors 
that  a  portion  of  the  transit  companies'  floating  debt,  $4,000,000,  has  re- 
cently been  paid. 

ASBURY  PARK,  N.  J.— The  Atlantic  Coast  Electric  Railroad  Company 
has  defaulted  on  the  payment  of  the  $20,000  interest  due  on  Nov.  1  on  its 
$800,000  outstanding  5  per  cent  first  mortgage  bonds.  The  default,  it  is  said, 
is  part  of  a  plan  for  reorganizing  the  finances  of  the  company.  The  Atlantic 
Coast  Electric  Railroad  is  a  combination  of  electric  lines  along  the  New 
Jersey  Coast,  extending  from  Asbury  Park  through  Long  Branch  to  Pleasure 
Bay.  The  company  owns  also  the  entire  stock  of  the  Atlantic  Coast  Electric 
Light  Company,  which  supplies  the  electric  lights  of  Asbury  Park  and  a 
number  of  neighboring  towns.  The  company  has  $1,500,000  capital  stock,  and 
in  addition  to  the  first  mortgage  bonds  on  which  default  has  been  made,  has 
outstanding  $.500,000  general  mortgage  5  per  cent  bonds.  Its  net  earnings  for 
the  year  ended  Sept.  30,  1900,  were  $138,918.  The  president  is  William 
Evarts  Benjamin,  and  among  the  directors  at  a  recent  date  were  H.  H. 
Rogers,  Daniel  O'Day  and  Col.  B.  M.  Harvey,  who  was  once  president  of 
the  company. 

BUFFALO,  N.  Y. — The  reports  of  tlic  several  lines  of  railway  at  Buffalp 
and  Niagara  Falls  and  vicinity,  controlled  by  the  International  Traction 
Company  for  the  three  months  ended  Sept.  30  last,  the  time  when  the  Pan- 
American  Exposition  was  at  its  most  prosperous  period,  show  in  the  aggre- 
gate a  large  increase  in  gross  and  net  earnings  and  in  net  income  as  com- 
pared with  the  income  of  the  corresponding  quarter  of  1900.  The  gross  earn- 
ings increased  from  $761,19/  to  $1,802,277,  an  increase  of  $1,041,079;  the  net 
earnings  from  $412,431  to  $],041„579,  an  increase  of  $629,128;  and  the  surplus 
from  $200,9:12  to  .$808,648,  an  increase  of  $607,716. 

ALBANY,  N.  Y.— The  Albany  &  Hudson  Railway  &  Power  Company  re- 
ports for  the  quarter  ended  Sept.  30,  1901,  gross  earnings,  $59,588;  net  earn- 
ings, $17,677;  other  income,  $5,007;  fixed  charges,  $32,557;  deficit,  $9,872;  casli 
on  hand,  $8,984;  profit  and  loss  deficiency,  $1.36,775.  The  heavy  operating 
expenses  were  due  in  a  measure  to  the  settlement  of  claims  for  the  fatal 
collision  on  the  road  last  may.  The  road  is  to  be  double-tracked  without 
delay. 
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ROCHESTER,  N.  Y. — The  Rochester  Railway  Company  reports  earnings 
as  follows: 

Quarter  ending  Sept.  30                                                    1901  1900 

Gross  receipts                                                                     $2:9,073  $244,1S9 

Operating  expenses                                                               143,490  144, 07(5 

Earnings   from   operation   $115,583  $100,111 

Receipts  from  other  sources   5,016  1,630 

Gross  Income    $120,599  $101,741 

Fixed  charges   ,   74,861  72,376 

Net  earnings    $45,738  $29,365 

SYRACUSE,  N.  Y. — The  Syracuse  Rapid  Transit  Railway  Company  reports 
earnings  as  follows: 

Quarter  ending  Sept.  30  1901  1900 

Gross  receipts    $166,795  $143,905 

Operating  expenses    91,525  80,492 

Earnings  from  operation   ,$75,270  $63, ,413 

Receipts  from  other  sources  '   1,572  1,522 

Gross  income    $76,842  $64,935 

Fixed  charges    57,021  55,859 

Net  earnings    $19,821  $9,076 

WATERFORD,  N.  Y.— The  Hudson  Valley  Railroad  Company  has  filed 
for  record  a  mortgage  for  $4,000,000,  given  in  favor  of  the  Merchants'  Trust 
Company,  of  New  York.  The  mortgage  is  upon  all  the  company's  property, 
embracing  the  Stillwater  &  Mechanicsville  Street  Railway,  Greenwich  & 
Schuylerville  Electric  Railway,  Saratoga  Traction  Company,  Glens  Falls, 
Sandy  Hill  &  Fort  Edward  Street  Railroad  Company,  Warren  County  Rail- 
way and  the  Saratoga  Northern  Railway.  The  mortgage  also  covers  the 
extension  of  the  company's  railroad  now  building  between  Mechanicsville 
and  Ballston.  The  rate  of  interest  is  5  per  cent,  payable  semi-annually  on 
the  first  days  of  July  and  January  of  each  year.    The  date  of  maturity  is  1951. 

NEW  YORK,  N.  Y.— The  members  of  the  Third  Avenue  Railroad  syndi- 
cate, which  financed  the  purchase  of  that  road  in  the  interest  of  the  Metro- 
politan Street  Railway  Company,  have  received  formal  notice  of  its  disso- 
kition. 

BROOKLYN,  N.  Y.— The  Brooklyn  Rapid  Transit  Company  reports  earn- 
ings as  follows: 

September  1901  1900 

Gross  receipts   $1,090,229       $1,019, 4G5 

Expenses,  including  taxes   740,546  628,698 

Net  receipts                                                                         $349,683  $390,769 

Three  months  ending  Sept.  30 

Gross  receipts   $3,433,600  $3,226,458 

Expenses,  including  taxes                                                 2,259,123  1,961,543 

Net  receipts   $1,174,477  $1,264,915 

CINCINNATI,  OHIO.— A  meeting  of  the  stockholders  of  the  Cincinnati, 
Georgetown  &  Portsmouth  Railroad  Company  has  been  called  for  Dec.  3  to 
vote  an  increase  in  the  capital  stock  to  $1,500,000  and  to  consider  the  issuing 
of  $1,000,000  5  per  cent  bonds.  The  intention  of  the  company  to  change  the 
motive  power  of  the  road  from  steam  to  electricity  was  recently  announced. 

CLEVELAND,  OHIO.— On  Nov.  4  the  Pomeroy-Mandelbaum  syndicate 
secured  the  final  transfer  of  the  property  of  the  Ohio  Central  Traction  Com- 
pany, which  deal  was  practically  completed  several  weeks  ago.  The  road 
extends  from  Bucyrus  to  Galion,  and  it  will  be  operated  in  connection  with 
the  Mansfield,  Crestline  &  Galion  Railway,  cars  being  operated  through  from 
Bucyrus  to  Mansfield.  Six  large  sized  interurban  cars  are  being  built  for  the 
line  by  the  St.  Louis  Car  Company.  Each  car  will  be  equipped  with  four 
50-hp  motors  and  will  be  geared  for  50  miles  an  hour,  so  that  the  schedule 
between  Bucyrus  and  Mansfield  will  be  about  one  hour  and  fifteen  minutes. 
The  road  just  acquired  will  be  greatly  improved. 

CLEVELAND,  OHIO.— One  of  the  closing  acts  in  the  consolidation  of 
the  Toledo,  Fremont  &  Norwalk  Railway,  Sandusky,  Norwalk  &  Southern 
Railway,  Sandusky  &z  Interurban  Railway  and  Lorain  &  Cleveland  Railway 
into  the  Lake  Shore  Electric  Railway  Company  was  the  filing  on  Tuesday, 
Nov.  5,  by  the  latter  company,  of  a  trust  mortgage  for  $6,000,000,  covering  the 
properties  oi  the  four  lines  mentioned.  The  mortgage  was  given  to  the 
Western  Reserve  Trust  Company,  and  it  covers  an  issue  of  thirty-year  5 
per  cent  bonds.  'Ihe  proceeds  are  to  be  used  to  develop  the  plans  of  the  big 
company. 

COLUMBUS,  OHIO. — There  is  a  report  current  in  Columbus  that  the 
Everett-Moore  syndicate  has  made  overtures  to  the  Columbus  Railway  Com- 
pany with  a  view  to  absorbing  the  Columbus  city  lines.  The  story  is  denied 
by  officials  of  the  Columbus  Company. 

CINCINNATI,  OHIO.— The  capital  stock  of  the  Cincinnati  Suburban 
Traction  Company  has  been  increased  from'*$50,000  to  $600,000.  The  road  is 
being  constructed  over  the  Ohio  Turnpike  to  Batavia,  paralleling  the  Cin- 
cinnati, Georgetown  &  Portsmouth  Pailroad,  which  is  about  to  be  equipped 
with  electricity.    A  branch  will  te  built  from  Amelia  to  Bethel. 

CLEVELAND,  OPIIO.— The  stock  of  the  Lake  Shore  Electric  Railway 
Company  was  listed  on  the  local  exchange  for  the  first  time  Nov,  13.  There 
i^  $2,500,000  common  and  .$4,500,000  preferred. 


CLEVEL.\ND,  OHIO.— The  passenger  earnings  of  the  Detroit  United 
Railways  for  the  month  of  October  w  ;re  $260,099,  a  gain  of  $33,524  over  the 
same  month  last  year,  ihe  receipts  were  divided  between  city  and  suburban 
lines  as  follows:  city,  $227,698,  a  gain  of  $25,402;  suburban,  $32,400,  a  gain  of 
$8,122. 

CLEVELAND,  OHIO. — The  passenger  receipts  of  the  Toledo  Railways 
&  Light  Company  for  the  month  of  October  were  $79,605,  a  gain  of  $7,543 
over  the  same  month  last  year. 

CLEVELAND,  OHIO.— The  receipts  of  the  Detroit  &  Port  Huron  Shore 
Line  for  the  month  of  October  were  .$25,353,  a  gain  of  $710  over  the  same 
month  last  year. 

CLEVELAND,  OHIO. — The  passenger  earnings  of  the  Northern  Ohio 
Traction  Company  for  the  month  of  October  were  $42,707,  a  gain  of  $4,972. 

PHILADELPHIA,  PA.— It  is  reported  that  the  Union  Traction  Company 
will,  in  the  near  future,  probably  next  month,  call  an  assessment  of  $5  a 
share  on  its  stock,  payable  after  the  first  of  the  year  in  two  equal  instal- 
ments, and  that  a  dividend  of  $2.50  will  be  declared.  Such  action  was  pre- 
dicted when  the  last  annual  report  of  the  company  was  issued  in  September, 
showing  that  $3,111,402  of  earnings  had  been  expended  for  capital  payments. 
An  assessment  of  $5  a  share  would  yield  $3,000,000. 

NASHVILLE,  TENN. — It  is  improbable  that  a  plan  for  the  reorganization 
of  the  Nashville  Railway  Company  will  be  adopted  before  Dec.  1. 

EL  PASO,  TEX. — Newspaper  reports  say  that  C.  R.  Bucheit,  T.  N.  Barns- 
dall  and  E.  W.  Davis,  of  Pittsburgh,  Pa.,  have  purchased  all  the  traction 
and  electric  lighting  interest  of  El  Paso,  Tex.,  and  Juarez,  Mex.,  and  are 
forming  the  El  Paso  Electric  Company,  capitalized  at  $1,250,000,  unaer  a  New 
Jersey  charter,  to  operate  the  property.  The  purchase  includes  the  only  two 
toll  bridges  across  the  Rio  Grande,  and  connecting  El  Paso,  with  25,000 
people,  and  Juarez,  with  8000.  The  purchase  price  of  the  properties  secured 
is  said  to  have  been  $621,000. 

EVERETT,  WASH. — The  Everett  Railway  &  Electric  Company  has  given 
a  $1,000,000  mortgage  to  the  Manhattan  Trust  Company,  New  York,  securing 
bonds  for  the  same  amount,  half  of  which  will  be  issued  in  April  and  the 
balance  to  be  held  in  reserve.  The  company,  as  has  already  been  noted,  is 
reconstructing  practically  the  entire  railway  and  lighting  systems  of  the  city. 

BOSTON,  MASS. — The  annual  meeting  of  the  stockholders  of  the  Massa- 
chusetts Electric  Companies  is  called  for  Nov.  20,  to  act  upon  the  annual 
report,  elect  five  trustees  for  a  three  years'  term,  amend  by-laws,  changing 
date  of  annual  meeting  from  third  Wednesday  in  November  to  third  Wed- 
nesday in  December,  to  autnorize  a  change  in  the  form  of  certificate  so 
tiiat  hereafter  the  same  may  be  signed  by  the  treasurer  instead  of  president 
an„  secretary,  and  to  see  if  stockholders  will  authorize  the  trustees  to  sell 
or  otherwise  dispose  of  certain  shares  of  stock  held  by  the  trustees.  In  the 
call  for  the  meeting  Secretary  Burdett  states  that  when  the  date  of  the  an- 
nual meeting  was  changed,  a  year  ago,  it  was  expected  that  there  would  be 
no  difficulty  in  preparing  the  annual  report  in  time  to  have  it  mailed  to 
shareholders  with  the  notice  of  the  meeting.  It  has  proved,  however,  to 
be  impracticable  to  do  so,  and  for  that  reason  the  trustees  have  decided  to 
recommend  a  further  change  in  the  date  of  the  annual  meeting.  It  is  ex- 
l  ected  that  the  second  annual  report  of  the  trustees  will  be  mailed  to  share- 
holders on  or  before  Dec.  10.  No  quorum  will  be  expected  at  the  meeting 
of  Nov.  20,  and  no  business  will  be  proposed  by  the  trustees,  except  to  take 
an  adjournment  to  12  o'clock,  Dec.  18,  on  which  date  business  will  be  con- 
sidered 

CLEVELAND,  OHIO,— The  passenger  receipts  of  the  Cleveland  Electric 
Railway  Company  for  the  month  of  October  were  $197,494,  a  gain  of  $11,846,  or 
$382  per  day,  over  the  same  period  last  year.  The  gain  is  considerably  smaller 
than  has  been  the  rule  for  other  months  of  this  year,  in  view  of  the  fact  that 
October,  1900,  included  "Home  Week,"  which  was  the  heaviest  week  on  record 
up  to  that  time. 

JERSEY  CITY,  N.  J.— At  the  annual  meeting  of  the  Jersey  City,  Hoboken 
&  Paterson  Street  Railway,  held  at  Jersey  City  Nov.  4,  President  David  Young 
reported  that  the  surplus  for  the  year  was  $54,288.  Last  year  the  surplus  was 
$112,189.  The  decrease,  it  is  said,  is  due  to  the  franchise  tax  levied  this  year, 
and  to  other  heavy  expenses. 

SAN  FRANCISCO,  CAL.— The  negotiations  for  the  sale  of  the  Market 
Street  Railway,  of  San  Francisco,  to  a  Baltimore  syndicate,  represented  by 
O.  R.  Webb,  president  of  the  LTnited  Railways  &  Electric  Company,  of  Balti- 
more, has  been  closed,  and  the  purchasers  will  take  possession  of  the  property 
on  Feb.  28,  1902.  The  purchasing  syndicate  is  the  same  thai  early  in  the 
year  purchased  the  San  Francisco  &  San  Mateo  Electric  Railway,  and  the 
Sutter  Street  Railway,  of  San  Francisco,  and  the  purchase  of  the  Market 
Street  Railway,  of  course,  gives  it  control  of  the  street  railway  lines  of  San 
Francisco.  The  .negotiations  for  the  sale  had  been  in  progress  for  some 
time,  but  the  position  taken  by  the  large  stockholders  of  the  company  prevent 
the  early  consummation  of  the  deal.  The  large  holders  refused  the  first  offer 
of  the  syndicate,  which  was  simply  to  purchase  a  majority  of  the  stock,  and 
demanded  that  the  purchasers  take  all  of  the  stock  that  was  offered.  There 
is  also  said  to  have  been  a  difference  as  to  the  purchase  price.  The  owners 
were  firm  in  their  demands,  and  it  is  said  that  the  purchasers  finally  agreed 
to  buy  the  stock  at  $100  a  share,  and  adhere  to  the  conditions  of  the  owners. 
The  purchasers  have  filed  a  bond  of  $250,000  to  insure  the  successful  com- 
pletion of  the  deal.  It  is  known  that  Mr.  Webb,  who  negotiated  the  sale, 
represented  Alexander  Brown  &  Sons,  of  Baltimore,  who  completed  the  St. 
Louis,  Baltimore  and  Pittsburgh  consolidations.  The  plan  of  the  syndicate, 
it  is  said,  is  to  spend  $4,000,000  in  improvements.  The  syndicate  now  controls 
146  miles  of  electric  line,  64  miles  of  cable,  9.5  miles  of  horse,  and  12  miles 
of  steam.    The  gage  of  the  various  lipes  differs  materially. 
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Notice. — These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,''  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics^n  regard  to  roads  not  reporting  are  solicited  by  the  editors.      *  Including  taxes. 


COMPrtNV. 

Period 

Total  Gro.^s 
Earnings 

a 

AKllON,  0. 

Northern  Ohio  Tr.  Co. 

I  m., 

Sept. 

'01 

59,242 

31,396 

1  " 

'00 

4.5,9.57' 

28,206 

3 

•01 

193,833 

98,904 

3  " 

'00 

15K 

94,97 1 

9  " 

'01 

402,800 

263,361 

9  " 

'OU 

387,972 

241,782 

ALBANY,  N.  Y. 

United  Traction  Co.  ._ 

I  rn., 

Oct. 

•01 

120,823 

84,091 

1 

'00 

117,301 

82,489 

4  " 

'Ul 

505  041 

323,061 

4  " 

•00 

483,'918 

319,764 

BINGH  AMTON,  N.  Y. 

Bingliamton  St.  Ky. 

10,884 

1  m.. 

Oct. 

•01 

9,^94 

I  " 

'00 

14  792 

8.21^ 

i  " 

'01 

8oi044 

40,318 

4  " 

'00 

09,973 

35,660 

BROOKLYN,  N.  Y. 

1  m., 

Sept. 

'01 

1,030,229 

*  740,546 

Broolclyn  U.  T.  Co  

I  " 

'00 

1,019,465 

*  628,696 

3  *' 

'01 

3  433  091 

*  22.59 123 

3  " 

'OU 

3'220]458 

*1901.543 

JO 

June 

'01 

12,135,559 

*72100O8 

12  " 

'00 

11.768,550 

*71 06373 

BUFFALO,  N.  Y. 

International  Ti*.  Co_. 

1  m. 

Sept 

'01 

660  7'91 

™68,8l  '3 

I  "' 

'00 

256!32^ 

110,267 

i  " 

'01 

1.87«,55:J 

760,697 

3  " 

'00 

791,470 

348,7'45 

CHICAGO,  ILL. 

Cliieag^o  &  Milwaukee 

Klec.  Ry.  Co  __ 

1  m.. 

Aug. 

'01 

24,042 

.-(1 

i  ,iti) 

1  " 

'00 

20,702 

6,058 

8  " 

'01 

112,902 

49,571 

8  " 

'm> 

92,267 

36,795 

Northwestern  Elev... 

12  m. 

June 

'01 

978,766 

322, 64o 

r  " 

'00 

525,023 

180,452 

Union  Traction  

a  m. 

June 

'01 

8,158,809 

3,942,194 

'00 

8,345,748 

3,761,797 

CLE  vKLAND,  O. 

Cleveland  &  Chagrin 

Falls  _  

1  m 

Sept 

'01 

5  350 

2,212 

1  '•" 

'00 

4^790 

3,047 

J  " 

'01 

34,255 

23,144 

9  " 

'00 

36,800 

24,7.52 

•   Cleveland  &  Eastern.. 

1  m  , 

Sept. 

'01 

10,805 

5,555 

1  '■ 

'CO 

7,842 

4,650 

'01 

66  398 

38,500 

Ij  " 

'00 

44;930 

26,413 

Cleveland  El.  By.  Co. 

1  m.. 

Sept. 

'01 

231,552 

127,444 

I  '■ 

'00 

176,108 

93,014 

9  " 

'01 

1,705,634 

94'2,983 

9  '* 

'00 

1  r^^)^\  7111 

822,454 

Cleveland,    Elyria  & 

Western.  

'01 

22  736 

12,611 

1  "' 

'00 

loisu 

8,9;'8 

10  " 

'01 

208,728 

113,398 

10  " 

" 

'00 

147,861 

81 ,200 

Cleveland,  Painesville 

&  Eastern   ... 

1  ni., 

Sept 

'01 

18,8-22 

9,649 

1  " 

'00 

14,495 

5,169 

9  " 

'01 

124,184 

63,243 

9  " 

'00 

100,18; 

49,.979 

COIITLANU,  N.  Y. 

Cortland  &  Homer  Tr. 

Co   

12  m. 

June 

'01 

31,624 

19,857 

12 

'00 

28,925 

16,927 

DENVER,  COL. 

IJenver  City  Tramway 

Co   ... 

1  m., 

Sept. 

'01 

133,633 

70,201 

1 

'00 

1 1 6,568 

60,808 

9  ' 

'01 

1,H4,.5.54 

608,609 

9  " 

'CO 

903,587 

541,029 

DETROIT,  MICH. 

Detroit  United  lly  

1  m., 

Sept. 

'01 

282,330 

153,288 

1  " 

'00 

240,949 

136,730 

9  " 

'01 

2,125,841 

1,141,175 

9  " 

'00 

1,884,736 

1,051,289 

1  m.. 

Sept. 

'01 

35,687 

21  ,.576 

3  " 

'01 

125,948 

63,156 

DULUTH,  MINN. 

Duluth-Supi-rior  Tr. . . 

1  m  , 

Sept. 

'01 

39,183 

19,941 

9  " 

'01 

335,268 

ELGIN,  ILL. 

Elgin,       Aurora  & 

(Soutliern  Tr  

1  m.. 

Oct. 

'01 

28,5;  8 

16,964 

1 

'00 

25,27'0 

16,981 

9  " 

'01 

275,504 

152,91)1 

9  " 

'00 

834,125 

149,851 

27,840 
17,751 
94,929 
63,402 
199,439 
146,190 


30,733 
34,815 
181,980 
164,154 


7,590 
6,574 
39.726 
34.313 


349,683 
390,769 
1,174,477 
1.264,916 
4,919,551 
■1,662,177 

391,988 
145,0,55 
1,115,855 
442,725 


16,503 
14,644 
63,391 
55,472 

0.56,121 
344,.571 

4,216.615 
4,583,951 


3,137 
1,743 
11.111 
12,018 

5,2.50 
3,192 
27,898 
18,518 


98,973 
109,786 


19,901 
19,901 
79,604 
80,0. '8 


4,341,748 
4,135,405 

101,216 
80,.598 
.307,2(16 
241,793 


400,693 
221,553 

4,0.58,040 
3,979,876 


1,405 
201 
9,875 
9,90: 

3,7r 
3,404 
33,280 
^,446 


104,109  20,350 

83,094  21,221 

762,051  i  179,634 

684,2481  190,385 


10,124 
7,834 
95,330 
66,660 

9,174 
9,325 
60,941 
50,207 


11,76: 

11,998 


63,432 
55,760 
505,945 
422,558 


129,042 
104,219 
984,666 
833,447 

14,111 
62,792 


19,241 
153,716 


II  614 

8,285 
122,600 
84,27'4 


4,478 
3,228 
44,775 
32,275 

6,042 
6,042 
54,375 
54,375 


7,237 
22,129 


32,579 
:i2,016 
285,742 
279,501 


9,l9ii 


75,000 
67,500 


o  rt  ".r 

<; 


100,466 
36,404 


16.832 
14,914 
10<!,376 
84,126 


577,803 
526,772 

293,772 
64,457 
808,649 
200,933 


255,438 
123,018 

158,575 
604,075 


1,733 
1,543 
1,266 
2,146 


83,7.59 
61.874 
583,016 
493,863 


5,647 
4,606 
50,555 
34,385 

3,132 
3,284 
6,566 
1,833 


4,470 
If  10,131 


30,853 
23,744 
220.203 
143,057 


10,051 


47,600 
16,774 


Company. 


Period 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
Lomloii  St.  Ry.  Co. 


MILWAUKEE,  AVIS. 
Milwaukee  El.  Ry.  & 
Lt  1. 


MINNEAPOLIS.MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  By.  Co. 


NEAVBURGH,  N.  Y. 
Newburgh  Electric. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  ,St.  R.v.. 

OLEAN,  N.  Y. 
Olean  St.  Ry.  Co  


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railways  . 


Union  Traction  Co. 


RICHMOND,  YA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y, 
Rochester  Ry  


ST.  LOUIS,  MO. 
St.  Louis  Transit  Co. 


SCRANTON,  PA. 
Scranton  R.y.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  II.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co... 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


1  m. 
1  " 
10  " 
10  " 


1  m., 
1  " 
10  " 
10  " 


1  m. 
1  •' 

12  " 


Oci.  '01 
"  '00 
Sept.  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  'OO 
"  '01 
"  00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


1  m. 

1  " 

2  " 

2  " 

3  m. 
3 

12  " 
12  " 

12  m. 
12  " 

1  m. 
1  " 
3  " 
3  " 


1  m., 
1  " 
6  " 
6  '• 


1  m., 


Aug.  '01 
"  '00 
"  '01 
"  '00 

Sept.  '01 
■'  '00 
"  '01 
"  '00 

June  '01 
"  '01 

Sept.  '01 
'00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


12  m, ,  June  '01 
12"       "  '00 


1  m 
1  " 
12  " 
12  " 


1  m. 
1  " 
3  " 
3  " 


1  m., 
1  " 
9  " 
9  " 


1  m.. 
1  " 
3  " 
3  " 


1  " 
9  " 
9  " 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  .01 
"  '00 
"  '01 
"  '00 


Aug.  '01 
"  '00 
"  '01 
"  '00 


Aug.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '0(1 


Sept.  '01 
"  '00 
"  '01 
"  'IM) 


Se^t 


31,839 
28,431 
2.52,892 
218,846 


10,105 
9.257 
116,814 
97,641 


206,812 
189,068 
1,992,000 
1,820,850 


308,393 
371,652 
3,340,165 
2,102,029 


182  584 
161,520 
1,900,079 
1,769,903 


13,61 
12.780 
27,003 
25,769 

2,2S4,.565 
2,081 ,964 
10,4.5.5,872 
9,950,735 

14,720,767 
14,437,134 

4,940 
4,188 
17,040 
15,721 


293,693 
275,894 
1,742,548 
1 ,045,439 


83,378 
67,711 
;J45,360 
312,137 

13.431.680 
13,249,825 


20,991 
20,727 
218,569 
203,05 


82,428 
78,376 
262,885 
245,827 


509,048 
505,728 
3,801,409 
2,657,716 


63,763 
57,64" 
127,958 
116,843 


.53,992 
45,993 
168,368 
145,427 


114,667 
103,434 
957.584 
871,258 


80,197 
78,432 


Q.  X 


13,802 
14,296 
138,;«4 
112.023 


6,3.56 
7,203 
73,274 
69,642 


99,249 
96,023 
977,589 
933,2.50 


123,13! 
106.5.59 
1,068.846 
981,006 


1,251,428 
1,122,65: 

5,099 
4,932 
10,767 
10,182 

1,313.130 
1,230,7  a 
5,328,649 
5,195,S 


,312  4 


6,7.55,131 
6,631,2.54 


2,195 
2.358 


6,7.36 


156,041 
104,939 
752,334 
689,445 


5.836,186 
5,624,905 


15,669 
10,770 
139,542 
108,198 


45,854 
47,604 
142,286 
144,079 


33,744 
29,935 
65,640 
61,236 


29,692 
25,380 
91  ,.526 
80,492 


.50,512 
48,351 
4i;i,507 
468,2:39 


42,103 
46,155 


17,9' 

14,1:36 
114,.568 
106,824 


3,749 
2,051 
44,539 
27,999 


107.563 
93,044 
1,014,471 
887.600 


185,262 
165.092 
1,271,318 
1,121,023 


649.251 
647,246 


7,916 
7,848 
16,'2:36 
15,.587 

972,434 
845,253 
5,127,223 
.755,423 


,965,6:36 
,805,880 

3,745 
1,831 
10,159 
8.984 


167,65: 
1  ;0,955 
990,314 
955,994 


7,.595,495 
,634,921 


5,322 
9,9.5' 
79,02' 
94,859 


36,573 
30,771 
]20,.599 
101,749 


30,019 
27,713 
e2,31.S 
55,.50' 


24,:300 
20,613 
76,842 
64,9.35 


64,155 
55,083 
496,077 
408,019 


38,094 
32,277 


■5  S 

v  o 


67,500 
67,500 


1,95 
1,691 
19,800 
18,294 


63,409 
69,296 
624,810 
691,962 


57,874 
.50,901 
503  273 
474,801 


632,.350 
626,925 
683,1:32 
2,688,644 

4,534,068 
4,445,720 

1,286 
1,471 
4,300 
4.52: 


90,017 
89,974 
5:39,209 
530,083 


6,734,228 
0,686.899 


3.196 
3.843 
38,618 
37,008 


24,942 
24,124 
74,861 
72,376 


1 9,0-25 
18,673 
57,021 
55,859 


37,813 
34,271 
241 ,7:30 
210,238 


27,221 
27,348 


o  <  o  c 


47,068 
89,324 


1,793 
364 

24,739 
9,705 


44,164 
23,748 
389.661 
195,6:38 


127,388 
114,190 
708,045 
646,222 


310,084 
218,328 
2  444,091 
2,066,779 

3,431,567 
3,.300,160 


1,459 
360 
5,9.59 
4,458 

77,635 
80,981 
451,105 
425,311 


861 ,207 
938,022 


2,126 
6.115 
40,410 
57,2.50 


1 1 ,0:33 
6,647 
45,7:38 
29,;373 


5,275 
1,940 
19,821 
9,077 


20,:342 
30,813 
254,:347 
191,781 


10,872 
4,928 


I 
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CONSTRUCTION  NOTES 


SAN  JOSE,  C.A.L.— The  Consolidated  Alum  Rock  Park  and  San  Jose  & 
Santa  Clara  railroad  companies  are  making  preparations  to  convert  the  steam 
motor  line  from  San  Jose  to  the  Park  into  an  electric  road.  The  companies 
recently  petitioned  the  Board  of  Supervisors  of  Santa  Clara  County  for  per- 
mission to  make  all  the  changes  necessary  in  electrifying  their  lines. 

ROCKFORD,  ILL.— The  Rockford  &  Freeport  Electric  Railway  Company 
has  filed  its  bond  with  the  Commissioners  of  Winnebago  and  Stephenson 
Counties  for  the  completion  of  the  line  between  Rockford  and  Freeport  by 
1903.  The  officers  of  the  company  are:  R.  N.  Baylies,  president;  W.  F. 
VVoodruflf,  secretary;  T.  M.  Ellis,  superintendent. 

EAST  ST.  LOUIS,  ILL.~The  East  St.  Louis  Electric  Street  Railroad 
Company  has  presented  to  the  City  Council  petitions  for  extensions  to  its 
lines  now  in  operation  in  the  city.  The  extensions  are  wanted  where  street 
car  service  has  been  wanted  for  several  years. 

NEW  CASTLE,  IND.— The  New  Castle,  Cadiz,  Markleville,  Pendleton  & 
Western  Railroad  Company  has  been  organized  to  construct  an  electric  rail- 
way from  New  Castle  to  Pendleton,  a  distance  of  21  miles.  Charles  S. 
Hernly,  of  New  Castle,  is  vice-president  and  general  manager  of  the  com- 
pany. 

NOBLESVILLE,  IND.— Work  on  the  grade  for  the  Central  Traction 
Company's  proposed  road  is  progressing  rapidly.  The  contractors  are  push- 
ing the  work  between  Arcadia  and  Cicero  and  also  between  the  latter  place 
and  Noblesville,  and  the  force  of  men  is  being  increased  from  time  to  time. 
The  surveyors  have  completed  their  work  on  the  extension  from  Atlanta  to 
Elwood,  and  work  on  this  branch,  as  well  as  the  line  between  this  city  and 
Indianapolis,  will  be  pushed  rapidly. 

EVANSVILLE,  IND. — Francis  B.  Posey  is  now  organizing  a  company  to 
build  an  electric  railway  from  Evansville  to  New  Harmony.  The  road 
will  be  about  32  miles  long  and  pass  through  Mt.  Vernon,  Ilowell  and 
New  Harmony. 

EVANSVILLE,  IND. — The  Commissioners  of  Vanderburg  County  have 
granted  the  Evansville  &  Princeton  Traction  Company  a  franchise  for  the 
construction  of  an  electric  railway  from  Evansville  to  Princeton.  The  pro- 
posed road  will  pass  through  Stringtown,  McCutchanville,  Haubstadt,  Fort 
Branch  and  Kings.  The  company  has  until  11)03  to  commence  work.  The 
Department  of  Public  Works  of  Evansville  has  not  yet  acted  on  the  city 
franchise.    Fred.  Van'  Orman  is  president  of  the  company. 

EVANSVILLE,  IND.— The  Evansville  Electric  Street  Railway  has  about 
completed  the  extension  of  its  Mary  Street  line.  When  ready  for  operation  it 
will  open  up  a  large  amount  of  new  territory. 

ALTOONA,  lA. — The  propositions  to  grant  a  franchise  and  levy  a  3  per 
cent  tax  for  the  interurban  railway  project  known  as  the  Des  Moines,  Colfax 
&  Eastern  Railway  Company  were  carried  at  the  special  election  in  this  city 
Nov.  8,  by  a  large  majority.  There  was  practically  no  opposition  to  either 
proposition,  as  nearly  all  the  people  were  in  favor  of  having  the  new  line 
pass  through  this  city. 

OSKALOOSA,  lA. — A  large  mass  meeting  of  the  citizens  of  this  city  was 
held  the  evening  of  Nov.  8  for  the  purpose  of  considering  the  proposition 
to  construct  and  operate  an  electric  railway  from  Oskaloosa  to  Buxton  and 
from  Oskaloosa  to  Tama.  R.  A.  Hall  and  N.  C.  Blake,  of  Cedar  Rapids,  are 
the  promoters  of  the  project.  They  were  present  at  the  meeting,  and  stated 
their  plans,  which  were  indorsed  by  the  citizens  assembled.  The  line,  when 
constructed,  will  be  about  60  miles  in  length.  It  will  reach  the  coal  fields  of 
Mahaska  County,  and  will  connect  with  the  Iowa  Central,  the  Northwestern, 
the  Rock  Island  and  the  Burlington  railroads  at  Oskaloosa,  and  with  the 
Milwaukee  and  the  Northwestern  at  Tama,  and  with  the  Rock  Island  again 
near  Grinnell,  la. 

DES  MOINES,  lA. — The  Des  Moines  City  Railway  Company  is  preparing 
to  extend  the  Fair  Ground  line  to  Grandview  Park,  and  from  thence  east- 
ward the  Interurban  Company  will  next  year  extend  the  line  east  to  Colfax. 
The  Fair  Ground  line  will  be  extended  to  North  Street,  thence  to  Summit 
Street  and  north  to  the  northwest  corner  of  Grandview  Park.  This  extension 
is  to  be  completed  by  Jan.  1,  1902,  in  accordance  with  an  agreement  with  the 
City  Park  Commissioners,  who  have  given  the  company  the  right  of  way 
through  the  north  end  of  the  park.  The  work  of  grading  for  this  extension 
has  been  commenced,  and  material  for  the  construction  of  the  extension  is 
being  distributed  along  the  route. 

NEW  ORLEANS,  LA.— The  Controller  has  sold  to  the  Orleans  Railroad 
Company  a  franchise  for  street  railway  lines  over  the  system  now  operated  by 
that  company  for  a  period  of  thirty-nine  years,  and  for  extensions  of  the  line 
for  a  period  of  fifty  years.  The  company  agrees  to  give  the  city  4  per  cent 
of  the  gross  annual  receipts,  after  deducting  the  payment  of  taxes  for  city 
and  State.  The  reason  for  the  sale  of  the  franchise  in  two  periods  is  because 
the  company  has  still  eleven  years  to  operate  on  the  present  franchise,  so 
that  one  being  for  thirty-nine  years  and  the  other  for  fifty  years,  both  will 
expire  simultaneously.  The  Orleans  Railroad  Company  at  present  is  oper- 
ating about  11  miles  of  road.  This,  with  the  extensions,  which  embrace 
about  6  miles,  will  make  17  miles  in  all.  Upon  the  expiration  of  the  fran- 
chise the  track,  rolling  stock,  etc.,  is  to  revert  to  the  city  upon  the  payment 
by  the  city  of  a  valuation  to  be  ascertained  by  two  disinterested  persons,  one 
appointed  by  the  city  and  the  other  by  the  company.  In  the  event  of  a 
disagreement,  the  third  person  shall  be  appointed  by  the  Civil  District  Court 
to  act  as  umpire,  his  decision  to  be  final. 


NEW  ORLEANS,  LA.— The  franchise  of  the  Orleans  &  Jefferson  Railway 
Company,  Ltd.,  has  been  sold  to  the  Pontchartrain  Railway  Company,  which 
will  begin  the  construction  of  the  line  in  December. 

PORTLAND,  MAINE.— The  Portland  Railroad  Company  has  completed 
the  extension  of  its  lines  to  Saco. 

BERWICK,  MAINE.— The  Berwick  &  South  Berwick  Street  Railway 
Company  has  been  incorporated,  with  a  capital  stock  of  $20,000,  to  build  an 
electric  railway  from  Berwick  to  South  Berwick,  York  County.  The  directors 
of  the  company  are:  John  F.  Hill,  M.  M.  Heath,  J.  W.  Vickery,  M.  Shaw 
and  Charles  R.  Hall,  of  Augusta. 

SACO,  MAINE. — The  Saco  Valley  Electric  Railroad  Company  has  secured 
the  franchise  for  the  construction  of  its  proposed  road,  and  negotiations  are 
now  being  conducted  for  the  construction  and  equipment  of  the  road.  The 
company  is  anxious  to  have  work  begin  early  in  the  spring,  the  desire  being 
to  have  the  line  ready  for  operation  by  July  1,  1902.  The  officers  of  the  com- 
pany are:  E.  E.  Abercrombie,  of  Boston,  president;  W.  J.  Maybury,  of 
Saco,  vice-president;  F.  A.  Hobart,  of  Boston,  treasurer;  A.  E.  Haley,  of 
Saco,  clerk.  Communications  should  be  addressed  to  the  company  at  439 
Tremont  Building,  Boston. 

UXBRIDGE,  MASS.— Milford  &  Uxbridge  Street  Railway  Company  is 
rushing  its  line  between  Hopedale  and  Uxbridge,  and  has  connected 
Wheelockville  and  Hopedale.  The  section  between  Calumet  Village  and 
Wheelockville  is  the  only  part  between  Hopedale  and  Uxbridge  where  there 
is  no  track.  It  is  expected  that  the  line  will  be  ready  for  operation  early  in 
December. 

DEERFIELD,  MASS. — Articles  of  association  have  been  signed  for  the 
formation  of  a  company  to  build  an  electric  railway  from  South  Deerfield 
through  Whately  to  Main  Street,  in  Hatfield,  the  company  to  be  known  as 
the  Greenfield,  Deerfield  &  Northampton  Street  Railway  Company.  The  fol- 
lowing subscribers  to  the  articles  are  to  act  as  a  board  of  directors  until 
others  are  chosen  by  the  corporation:  James  B.  Bridges,  of  South  Deerfield; 
Walter  W.  Sanderson,  of  Whately;  W.  H.  Belden,  of  Hatfield;  Benjamin  E. 
Cook,  of  Northampton;  John  A.  Taggart,  of  Greenfield;  Edward  C.  Crosby, 
of  Brattleboro.  The  length  of  the  road  is  7  miles  and  the  capital  stock  is 
JJ-.l'  V. 

DETROIT,  MICH.— The  Detroit,  Utica  &  Romeo  Electric  Railway  is 
being  rebuilt  from  the  Grand  Trunk  crossing  for  a  distance  of  about  6% 
miles, 

L.'\NSING,  MICH. — The  Gordon  Traction  Company,  which  proposes  to 
build  an  electric  railway  from  Lansing  to  Battle  Creek,  expects  to  begin 
construction  work  early  in  the  spring.    The  officers  of  the  company  are:  R. 

B.  Gordon,  president;  Albert  Hertzing,  vice-president;  G.  A.  Douglas,  secre- 
tary; C.  W.  Sellers,  treasurer. 

MONROE,  MICH. — The  Council  has  refused  to  grant  a  franchise  for  an 
extension  of  the  Toledo  &  Monroe  Railway,  thereby  making  it  impossible 
for  the  present  to  connect  this  line  with  the  Detroit  &  Toledo  Shore  Line, 
which  will  be  part  of  the  same  system.  This  changes  the  plan  of  the  Everett- 
Moore  syndicate  of  not  equipping  the  lower  section  of  the  Detroit  &  Toledo 
line  with  electricity  for  the  present,  and  operating  the  through  cars  by  way 
of  Monroe.  As  it  now  stands,  the  lower  section  of  the  Detroit  &  Toledo  will 
be  pushed  to  completion  and  the  through  cars  will  pass  about  2  miles  from 
Monroe,  thereoy  saving  about  twenty  minutes  on  the  run  between  the  big 
cities. 

SAGINAW,  MICH.— It  is  reported  that  the  Saginaw  Southern  Electric 
Railway  Company  will  extend  its  line  to  Owosso  from  Chesaning.  Right  of 
way  is  now  being  secured. 

DETROIT,  MICH. — The  Hawks-Angus  syndicate,  the  owners  of  the 
Lansing  Street  Railway  and  the  Detroit,  Ypsilanti  &  Ann  Arbor  Electric 
Railway,  has  been  granted  a  franchise  through  Mason.  The  syndicate  has 
taken  possession  of  the  Lansing  Street  Railway,  and,  while  no  extensive  im- 
provements will  be  made  this  fall,  it  is  promised  that  the  line  will  be  ex- 
tended to  Grand  Hapids  early  in  the  spring. 

SUMMIT,  MISS. — Citizens  have  begun  a  movement  for  the  building  of  an 
electric  railway  from  Summit  to  Magnolia.  The  proposed  line  would  traverse 
a  well-populated  section  of  the  State. 

ST.  LOUIS,  MO.— The  St.  Louis  &  Manchester  Railway  Company,  which 
was  chartered  two  weeks  ago,  at  a  recent  meeting  organized  and  elected  D. 

C.  Taylor,  of  Manchester,  president;  Merritt  Marshall,  vice-president  and 
treasurer;  Dr.  J.  M.  Berry,  secretary;  Thomas  McGrady,  superintendent. 
The  company  is  capitalized  at  $250,000,  and  was  organized  for  the  purpose 
of  constructing  an  electric  road  to  Manchester,  in  St.  Louis  County.  A 
franchise  will  soon  be  asked  for. 

PELHAM,  N.  Y. — The  Subway  &  Suburban  Construction  Company  has 
been  incorporated  to  construct  railways.  The  capital  stock  of  the  company 
is  $300,000.  The  directors  of  the  company  are:  Frank  V.  Ainslie,  of  Brook- 
lyn; Emile  Dreyfus,  William  F.  McCoombs,  Jr.,  Dunbar  Hunt  and  H.  D. 
McGowan,  of  New  York  City. 

DUNKIRK,  N.  Y.— The  avowed  intention  of  the  Dunkirk  &  Point  Gratiot 
Traction  Company  is  to  extend  its  lines  easterly  to  Buffalo  and  westerly  to 
Westfield,  and  the  company  has  recently  applied  for  a  franchise  in  Westfield. 
A  ninety-nine  year  grant  is  desired  and  the  company  signifies  its  intention 
of  having  both  the  Buffalo  and  Westfield  lines  constructed  during  the  coming 
year. 

AMSTERDAM,  N.  Y.— The  Amsterdam  Street  Railway  Company  has  filed 
with  the  Secretary  of  State  a  certificate  of  the  extension  of  its  lines  to 
Hagaman. 
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"  Associated  Villainies  " 

This  is  a  sweet  and  soothing  epithet  to  apply  to  a  corporation, 
and  is  taken  from  the  political  phraseology  of  the  hour  out  in  San 
Francisco.  It  is  needless  to  say  that  the  street  railwayi  come  easily 
within  the  purview  of  the  damnatory  epithet.  There,  as  in  New 
York,  glib  accusation  has  been  rhade  without  any  proof,  and  so 
far  as  we  can  judge  at  this  distance,  is  equally  susceptible  to  prompt 
and  indignant  denial.  Not  long  ago  we  noted  in  these  pages  the 
proposals  that  were  being  made  to  gouge  the  street  railway  com- 
panies in  San  Francisco  by  demanding  that  they  should  assume 
street  lighting  in  addition  to  their  other  burdens.  The  companies 
objecting  to  further  taxation,  a  plan  has  been  brought  forward 
of  municipal  operation,  and  the  public  ownership  of  the  Geary 
Street  line  appears  to  have  been  made  an  issue  in  the  last  cam- 
paign, just  over,  although  neither  party  was  openly  in  favor  of  it, 
one  candidate  for  Mayor  declaring  against  it,  while  the  other,  if 
he  did  not  "straddle  the  fence,"  certainly  abstained  from  "ringing 
utteiiinces."  The  Mayor  elected  has  gone  in,  however,  on  the 
»c>tes  of  those  who  appear  to  have  a  penchant  for  municipal  own- 
er.Miip,  and  there  may  be  something  done.  But  the  odds  would  be 
'decidedly  against  success  with  a  single  road  without  transfer  priv- 
ileges or  terminals,  operated  by  political  appointees.  Such  com- 
petition could  not  jar  the  "Associated  Villainies"  very  much. 

Long  Distance  Trolleys 

The  modern  and  latter-day  trolley  systems  are  already  familiar- 
izing people  with  the  idea  of  cars  operated  from  a  central  source 
of  current,  and  as  a  matter  of  fact,  the  power  plants  generating 
polyphase  current,  which  is  stepped  down  and  converted  at  remote 
sub-stations  for  use  on  local  lines,  have  now  become  so  numerous 
that  they  excite  little  surprise.  As  our  readers  know,  in  some  in- 
stances this  form  of  alternating  current  is  being  employed  directly 
at  the  point  of  utilization,  but  that  work  is  confessedly  of  an 
experimental  character.  While  it  is  magnificent,  as  the  French  gen- 
eral said  as  he  watched  the  charge  of  the  Light  Brigade  at  Bala- 
klava,  "it  is  not  war,"  at  least  not  at  present,  and  there  is  great 
likelihood  that  a  long  time  will  elapse  before  anything  but  direct 
current  is  fed  to  city  trolley  systems.  Conditions  favorable  to 
high  pressures  out  in  the  open  country  fail  of  application  in  cen- 
ters of  crowded  population,  served  by  cars  under  short  headway 
and  liable  to  incessant  stopping. 

But  while  polyphase  current  may  not  now  be  considered  within 
the  domain  of  practical  politics  in  street  railway  work  for  "trolley 
wire"  purposes,  it  is  developing  some  startling  and  spectacular 
aspects  on  the  side  of  transmission.  The  work  recently  accom- 
plished in  California,  while  it  may  bear  more  pertinently  on  the 
problems  of  the  steam  railroad  engineer,  who  is  slowly  turning  to 
electricity,  has  its  importance  also  for  street  railway  managers. 
California  is  a  region  of  small  water  flow,  but  high  "head,"  as  com- 
pared with  the  rest  of  the  country,  where  water  is  often  abundant, 
but  the  "head"  is  low.  Fuel  is  expensive,  moreover,  on  the  Pacific 
Coast,  and  as  the  masses  of  population  are  distant  alike  from  fuel 
supplies  and  the  water  powers,  an  evolution  along  the  line  of  high 
voltage  transmission  has  been  inevitable.  To-day,  the  Bay  Counties 
Power  Company,  which  is  utilizing  the  power  in  the  Sierras.  150 
miles  east  of  San  Francisco,  is  branching  out  with  its  circuits  in 
every  direction,  and  has  now  put  its  current  within  reach  of  half 
the  population  of  the  State.  Using  potentials  of  40,000  volts  and  60,- 
000  volts,  it  develops  current  at  Colgate  on  the  North  Yuba  River, 
and  supplies  it  as  iar  away  as  Oakland,  140  odd  miles;  and  not 
content  with  propelling  street  cars  there,  it  has  gone  even  further, 
to  San  Jose,  184  miles  from  the  central  source  of  energy. 

Such  work  as  this  cannot  lie  dismissed  as  sensational.  It  must 
be  looked  squarely  in  the  face  by  all  who  are  devoting  their  time 
and  money  to  the  perfection  of  the  street  railway.  For  it  ought  to 
he  liorne  in  mind  that  what  is  thus  done  with  water  power  is  like- 
wise within  the  easy  reach  of  coal  and  oil  supplies.  The  circuits 
in  California  not  only  traverse  all  kinds  of  wild  mountainous 
country,  hut  are  strung  across  broad  estuaries,  like  the  Carquinez 
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Straits,  where  the  steel  cables  hang  in  high  mid-air  over  a  mile  from 
shore  to  shore.  So  far  as  we  are  aware,  the  work  of  the  Bay 
Counties  Company  marks  the  present  limit.  We  have  yet  to  hear 
of  any  other  place  where  trolley  cars  are  deriving  their  current,  as 
do  those  in  Oakland,  from  a  generator  140  miles  away ;  but  what 
has  been  done  there,  apparently,  on  satisfactory  terms,  with  ef- 
ficiency and  economy,  is  within  grasp  of  street  railway  managers 
elsewhere,  and  we  believe  the  California  example  will  be  freely 
copied. 

The  Week's  Progress  in  Chicago  Franchise  Matters 

More  real  progress  has  been  made  the  past  two  weeks  toward 
settling  the  Chicago  street  railway  franchise  matters  than  at  any 
period  since  the  question  was  first  taken  up.  The  conference  of 
General  Manager  Robert  McCulloch,  of  the  Chicago  City  Railway 
Company,  with  the  council  committee  on  local  transportation, 
which  has  already  been  noted  in  these  columns,  marked  the  be- 
ginning of  the  progress.  Since  that  time  the  connnitree  has  held 
a  session  at  which  many  important  things  as  to  the  policy  of  the 
committee  were  decided.  The  four-cent  fare  for  standing 
passengers  matter  was  "dropped  like  a  hot  potato,"  as  a  local 
newspaper  put  it,  because  "the  proposition  has  been  lingering  in 
the  throes  of  death  for  three  weeks,  and  it  finally  expired  because 
there  were  no  physicians  on  the  committee  who  would  lend  a  help- 
ing hand  to  the  atrophied  patient."  The  payment  of  a  percentage 
of  gross  receipts  to  the  city  was  favored  instead.  The  committee 
was  unanimous  in  favor  of  the  abandonment  of  the  cable  and  the 
use  of  the  underground  trolley  in  the  downtown  districts.  The 
committee  favored  the  granting  of  franchises  to  the  full  allowable 
term  of  twenty  years,  with  a  proviso  that  the  city  may  buy  in  the 
lines  at  an  appraised  value  in  ten  years,  if  the  voters  of  Chicago 
decide  that  they  want  to  try  municipal  ownership,  and  legislative 
power  to  do  so  should  be  obtained.  While  the  committee  is 
attempting  to  approach  a  settlement  on  a  practical  basis,  accept- 
able to  the  companies  and  to  the  public,  the  Mayor  pursues 
a  dog-in-the-manger  policy,  and  says  he  will  do  nothing  until  the 
State  Legislature  passes  an  act  empowering  the  city  to  acquire, 
own  and  operate  street  railways.  In  the  meantime  he  is  doing 
everything  in  his  power  to  hinder  the  work  of  practical  settle- 
ment, while  doing  nothing  in  that  direction  himself. 

How  to  Hold  Up  Cars 

There  is  one  fundamental  principle  in  all  law,  equity  and  justice, 
namely,  that  an  aggrieved  party  shall  not  take  into  his  own  hands 
the  pronouncement  of  sentence  and  the  infliction  of  penalties.  We 
cannot,  therefore,  extend  our  approval  to  the  judge  who,  in  St. 
Louis  lately,  dismissed  the  case  against  a  man  who,  after  several 
cars  had  passed  him  on  a  cold  and  wintry  night,  threw  stones  into 
the  windows  of  one  in  order  to  make  it  stop.  The  remedy  was  ef- 
fective, as  far  as  it  went,  for  the  car  came  back,  not  that  it  might 
■"take  up"  the  assailant,  but  in  order  that  a  policeman  might  do 
so.  Next  morning  the  police  justice  let  David  off.  merely  remark- 
ing to  him :  "You  ought  to  have  used  a  Catling  gun."  We  recall 
a  case  where  someone  similarily  offended  put  big  stones  on  the 
track,  but  we  must  confess  that  to  us  the  revenge  seems  a  far 
greater  crime  against  public  morals  than  the  presumed  failure  of 
service  that  causes  it.  Not  long  ago  it  was  testified  in  Glasgow  that 
many  of  the  telephone  instruments  there  got  out  of  order,  because 
when  Central  reported  the  line  busy,  the  irate  Scotchmen  began 
to  "throw  the  caber,"  and  hurling  the  instruments  against  the  of- 
fice walls,  at  once  put  the  receivers  and  transmitters  hors  de 
comhat,  and  spoiled  the  mural  decorations.  Obviously,  if  a  street 
car  passenger,  every  time  he  is  hurt,  offended  or  aggrieved  is  at 
liberty  to  fling  red  sandstone  at  the  car,  pull  revolvers  on  it.  or 
play  all  over  it  with  Gatling  guns,  life  may  be  made  very  interesting 
for  the  neighborhood,  but  the  street  car  schedule  will  amount  to 
less  than  it  did  before.  Redress  surely  does  not  lie  along  the  line 
of  violence. 


Trolley  Vegetables 

The  application  of  electricity  to  the  stimulation  of  plant  life  has 
for  some  years  past  been  a  delightful  field  of  research.  Probably 
no  scientist  has  yet  been  able  to  sum  up  the  exact  results,  although 
many  would  be  willing  to  admit  that  the  current  does  stimulate. 
Another  analogous  field  of  inquiry — one  in  which,  for  example,  a 
social  economist,  like  Oscar  T.  Crosby,  revels — is  that  of  the  effect 
of  the  trolley  on  country  and  farm  life.  If  we  are  to  believe  the 
newspapers,  one  Michaelis  Quentesky,  a  Bohemian  truck  farmer,  at 
New  Egypt,  N.  J.,  has  harmonized  both  investigations,  although 
his  synthesis  may  not  be  calculated  to  bring  much  comfort  to  the 
mind  of  the  average  trolley  manager.  It  is  stated  that  for  some 
time  past  his  extraordinary  radishes,  cabbages,  tomatoes,  potatoes 
and  beets  have  been  the  marvel  and  envy  of  the  neighborhood.  All 
around  him  were  farmers  who  were  wasting  their  substance  in 
riotous  indulgence  in  fancy  fertilizers ;  but  no  matter  how  richly 
they  manured  they  could  not  equal  Quentesky  in  either  the  quality 
of  their  crops  or  the  shortness  of  time  necessary  for  redundant 
fructification.  Meantime,  it  is  alleged,  the  trolley  company  ad- 
jacent was  suft'ering  from  loss  of  current  and  depression  of  spirits 
in  consequence,  for  the  cars  could  not  be  induced  to  crawl  through 
the  region  faster  than  a  tramp  would  go.  When  at  last  investiga- 
tion was  made,  the  trolley  feed  wire  was  found  tapped,  and  from  it 
ran  an  ingenious  system  of  subsoil  wires,  with  which  the  little 
Bohemian  was  "doing  the  trick."  If  this  be  true — and  we  are  not 
casting  any  doubts  upon  the  narrative — trolley  companies  might 
find  a  new  source  of  income  in  supplying  electric  fertilizer  to  the 
farms  they  cross ;  for  the  insurance  regulations  against  tapping 
trolley  circuits  would  hardly  apply  out  in  the  open  fields.  Quen- 
tesky is  now  being  prosecuted,  it  is  said,  for  larceny  of  current ; 
but  may  he  not  prove,  by  his  originality,  a  benefactor  of  the  race? 
Vegetables  are  very  high  in  price,  and  he  who  will  cheapen  them 
by  adding  to  quantity  and  quality  will  not  have  li\  ed  in  vain. 

Two  Dollars  a  Kick 

Considerable  interest  was  created  last  week  by  the  announcement 
in  the  daily  press  that  a  certain  prominent  street  railway  company, 
tired  of  the  annoyance  caused  by  trivial  and  frivolous  complaints 
against  employees  on  the  part  of  the  public,  had  decided  to  de- 
mand a  deposit  of  $2.00  as  a  guarantee  of  good  faith  with  every 
letter  of  complaint  against  an  employee.  The  complaint  was  then 
to  be  investigated,  and,  if  found  to  be  just,  the  money  was  to  be 
returned  to  the  complainant,  but  if  the  charge  was  found  to  be 
groundless,  the  money  was  to  be  turned  over  to  the  accused  em- 
ployee, A  number  of  our  wise  contemporaries  among  the  daily 
press  immediately  commenced  to  criticise  the  rule,  declaring  it  a 
violation  of  the  constitutional  right  of  the  American  citizen  to 
raise  his  voice  in  protestation  on  any  and  all  occasions  when  he 
considered  his  rights  infringed,  or  his  feelings  trampled  upon; 
and  many  managers  in  other  cities  were  interviewed  as  to  their 
opinion  of  the  alleged  rule  and  the  advisability  and  possibility  of 
enforcing  it.  Independent  of  the  justice  of  a  rule  of  this  kind,  the 
discussion  on  it  seems  to  have  been  entirely  unnecessary,  from  the 
fact  that  no  such  rule  was  made  by  the  company  purporting  to 
have  decided  upon  it.  The  facts  in  the  case  are  that  at  a  meeting 
of  the  employees  of  the  company,  at  which  there  was  but  a  small 
representation,  the  question  was  raised  by  one  of  the  men  as  to 
the  advisability  of  such  a  rule,  and  the  statement  was  made  that 
such  a  rule  was  in  force  in  some  other  cities,  and  was  giving  satis- 
faction. The  manager  of  the  company,  who  was  present,  promised 
that  he  would  take  it  under  consideration,  and  from  this  slender 
statement  some  of  those  at  the  meeting  assumed  that  the  rule 
had  been  adopted  forthwith.  As  an  actual  matter  of  fact,  the  rule 
will  not  be  adopted  on  that  road,  certainly  for  the  present.  Our 
own  opinion  of  the  subject  is  that  this  proposed  regulation  is 
one  of  those  things  which  is  eminently  fair  in  theory,  but  one 
which  from  its  nature  can  hardly  be  enforced.  It  is  certainly  un- 
just to  oblige  a  railway  company  to  investigate  all  the  circum- 
stances every  time  some  supersensitive  passenger  believes  that  he 
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has  not  been  treated  with  the  courtesy  and  deference  which  the 
five  cents  which  he  has  paid  for  fare  entitles  him,  and  it  is  equally 
unfair  to  the  accused  motorman  or  conductor  to  require  him  to 
face  utterly  groundless  charges.  No  one  who  has  not  actually  had 
charge  of  the  complaint  department  of  a  street  railway  or  other 
public  service  corporation  can  have  any  idea  of  the  ridiculous 
grounds  of  many  of  the  complaints  that  are  made.  The  great 
majority  of  passengers  seem  to  believe  that  every  car  should  be 
run  for  their  personal  convenience,  and  that  every  employee 
should  treat  them  with  especial  consideration,  and  as  the  entering 
of  a  complaint  involves  no  responsibility  and  no  inconvenience  to 
the  person  making  it,  he  usually  does  it  under  little  provocation, 
or  none  at  all.  It  is  safe  to  say  that  99  per  cent  of  the  com- 
plaints sent  in  to  a  street  railway  office  against  employees  are 
unworthy  of  consideration,  and  a  large  majority  of  them  would 
never  be  made  if  the  complainants  had  looked  calmly  at  the  merits 
of  the  case  from  their  own  standpoint  and  that  of  the 
conductor.  Nevertheless,  if  any  attempt  is  made  to  throt- 
tle this  safety  valve  of  an  unrighteous  indignation,  the 
public  will  consider  itself  affronted,  and  for  the  sake  of  this  feel- 
ing, as  well  as  to  ensure  the  receipt  of  the  i  per  cent  of  fair  com- 
plaints, we  doubt  whether  it  would  be  advisable  to  enforce  a 
money  deposit  with  each  charge.  While  such  a  step  may,  there- 
fore, be  on  the  whole  unadvisable,  and  while  we  believe  that  it  is 
good  policy  to  answer  courteously  every  letter  of  this  kind  sent 
to  a  railway  company,  we  believe  that  complainants  by  letter 
should  be  required  to  do  something  to  show  their  sincerity  and  good 
faith.  It  is  not  unreasonable,  for  example,  for  the  company  to 
state  that  it  requires,  before  considering  a  complaint,  that  the  com- 
plainant should  come  in  person  to  the  office  of  the  company  and 
show  that  he  is  in  earnest  by  facing  the  conductor  or  motorman 
against  whom  the  charge  is  made.  Anyone  who  is  unwilling  to  do 
this  certainly  has  no  grievance  which  is  worthy  of  consideration. 

The  Limits  of  Surface  Transportation  in  Cities 

It  is  becoming  a  serious  question  now  in  most  of  the  large  cities 
of  this  country  as  to  whether  there  is  a  point  of  maximum  possible 
growth  of  city  transportation,  that  is,  of  gross  receipts,  and 
when  this  point  will  be  reached.  Given  a  particular  system,  an  in- 
crease of  its  traffic  is  possible  in  only  four  ways:  By  carrying  more 
passengers  per  car;  by  adding  more  cars;  by  running  them  at 
higher  speeds,  and  by  adding  new  routes.  At  the  present  time  each 
one  of  the  first  three  of  these  methods  has  reached  its  possible 
maximum  in  many,  if  not  most,  of  the  largest  cities  on  certain 
routes.  The  length  of  the  car  at  present  standard  in  most  cities 
is  about  as  great  as  one  conductor  can  take  care  of,  so  that  there 
is  no  opportunity  of  adding  to  the  passengers  per  car.  The  maxi- 
mum number  of  cars  which  can  be  operated  is,  of  course,  restricted 
by  the  number  which  can  pass  the  busiest  intersection  or  crossing 
on  the  route.  Finally,  the  highest  speeds  attainable  by  electric  cars 
in  city  streets  seem  to  have  been  reached  in  most  cases,  in  view 
of  the  conditions  on  the  highways,  the  number  of  stops  to  be 
made,  etc.,  although  there  is  a  possible  increase  attainable  here, 
where  only  two  motors  are  used  per  car,  by  a  gain  in  the  quick- 
ness of  acceleration  when  all  four  axles  are  motor  driven.  It 
would  seem,  then,  that  independent  of  the  natural  increase  in 
population  which  a  city  may  enjoy,  the  gross  receipts  of  a  railway 
company,  under  the  conditions  named,  certainly  so  far  as  its  main 
thoroughfare  or  main  thoroughfares  are  concerned,  will  be 
reached  when  the  conditions  mentioned  above  are  fulfilled,  unless 
some  steps  are  taken  in  the  direction  of  the  fourth  alternative.  An 
increase  in  its  suburban  mileage,  where  the  naturally  objective 
point  of  travelers  on  such  lines  are  places  on  the  already  con- 
gested division,  will  only  aggravate  the  trouble,  so  that  would-be 
passengers  will  be  forced  either  to  walk  or  to  patronize  a  parallel 
steam  railroad,  which  may  not  be  so  convenient,  so  far  as  sched- 
ules or  termini  are  concerned,  for  their  particular  purpose. 

The  latter  fact  that  people  will  patronize  a  less  convenient  and 
accessible  route,  if  by  so  doing  the  total  time  taken  for  the 


journey  is  less  than  that  on  the  more  direct  line,  throws  light  on 
the  only  available  solution  of  this  problem,  that  is  the  installation 
in  some  way  of  new  routes  through  the  congested  portions  of  the 
city.  In  nearly  every  city  there  is  one  main  thoroughfare,  which 
carries  most  of  the  passengers,  and  if  it  is  possible  to  throw  part 
of  the  traffic  of  this  street  on  to  a  parallel  line,  the  conditions  will 
be  greatly  ameliorated.  In  other  words,  instead  of  carrying  all,  or 
the  greater  part,  of  the  passengers  into  the  principal  business  dis- 
trict on  one  line,  it  should  be  the  aim  of  a  railway  company  to 
transfer  a  good  part  of  this  traffic  to  one  or  two  lines  on  either 
side  of  the  main  thoroughfare,  and  force  passengers  to  use  them 
by  turning  in  on  to  these  lines  cars  from  some  of  the  outside 
feeder  divisions.  If  necessary,  some,  or  even  most,  of  these  down- 
town business  routes  need  not  be  extended  quite  to  or  even  to 
within  a  block  of.  the  main  business  district,  but  could  terminate 
in  a  loop  three  or  four  blocks  away,  so  that  the  passengers  could 
conclude  their  journey  on  foot.  Such  a  proposition  will  usually 
at  first  raise  a  storm  of  protest  from  those  who  have  been  in  the 
habit  of  taking  their  cars  at  certain  points,  but  if  the  public 
that  by  the  new  plan  better  time  can  be  made,  and  the  cars  are 
less  crowded,  the  habit  soon  becomes  formed  of  taking  the  car  at 
the  new  terminus,  even  if  it  involves  a  slightly  longer  walk. 

When  all  the  available  room  on  the  surface,  including  these  side 
streets,  is  occupied,  the  only  final  solution  is,  of  course,  to  go 
underground  or  overhead.  The  train  density  can,  of  course,  be 
much  greater  under  these  circumstances  than  on  the  surface,  as 
one  line  on  a  different  grade  will,  naturally,  be  able  to  take  care  of 
the  same  traffic  as  several  surface  lines.  This  is.  of  course,  hov;- 
ever,  only  an  alternative  to  be  adopted  as  a  last  extremity. 

One  possible  method  still  remaining  is  to  install  four  tracks  on 
the  main  thoroughfare,  provided  it  is  broad  enough.  We  know 
that  a  proposition  of  this  kind  would  usually  excite  a  good  deal 
of  opposition  at  first,  but  its  advantages  in  the  way  of  rapid  transit 
are  so  patent  that  if  it  can  be  shown  that  such  a  step  would  be  a 
manifest  benefit  to  the  community  at  large,  a  sober  second  thought 
would  undoubtedly  result  in  its  acceptance.  Where  two  com- 
panies operate  in  the  same  city  over  a  broad  avenue,  it  is  by  no 
means  uncommon  to  have  four  tracks  through  the  street,  and  there 
is  no  less  reason  why  one  company  should  not  operate  four  tracks, 
if  four  are  required.  The  inside  tracks  could  be  reserved  for  the 
long  distance  cars,  and  while  stops  would  have  to  be  made  to  re- 
ceive passengers,  in  leaving  the  city  and  to  discharge  them  on  the 
in  trip,  such  stops  would  not  have  to  be  so  frequent  as  on  the  out- 
side tracks,  which  would  be  reserved  for  the  shorter-haul  pas- 
sengers. In  some  respects  it  might  be  claimed  that  this  arrange- 
ment would  introduce  an  element  of  danger  to  persons  waiting 
for  or  leaving  the  cars  on  the  inside  tracks,  as  such  passengers 
would  be  obliged  to  cross  an  active  track  to  reach  the  cars  they 
desire;  but  there  are  many  streets  in  this  country  containing  four 
or  more  tracks,  notably  the  Bowery,  in  New  York;  Canal  Street, 
in  New  Orleans,  and  Market  Street,  in  San  Francisco;  and  we 
have  never  heard  that  the  accidents  under  these  conditions  are 
greater,  in  proportion  to  the  mileage,  than  elsewhere  in  the  same 
cities.  It  will  be  remembered  that  usually  the  distance  for  which 
four  tracks  will  be  required  is  comparatively  short:  that  being  in 
the  congested  part  of  the  city  the  cars  will  naturally  have  to  run 
at  a  slow  rate  of  speed,  and  that  the  public  soon  learns,  in  cases  of 
this  kind,  to  take  such  additional  iprecautions  against  injury  as  are 
required,  assuming  that  any  further  care  is  necessary  to  avoid  ac- 
cident. There  are  many  cases  where  the  installation  of  four  tracks 
on  a  congested  city  street  is  perfectly  feasible,  and  where  such  a 
step  would  almost  double  the  carrying  capacity  of  the  line,  and 
at  the  same  time  accomplish  wonders  in  increasing  the  speed 
schedule.  It  may  not  be  the  best  plan  to  follow  if  other  parallel 
streets  are  available  to  which  a  part  of  the  trafTic  can  be  di\-erted, 
but  in  the  absence  of  such  an  alternative  it  certainly  presents  the 
most  logical  solution  of  our  modern  city  problem  of  car  conges- 
tion, without  compelling  a  recourse  to  either  the  elevated  or  sub- 
surface road. 
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A  Plan  to  Reduce  Congestion  on  the  Brooklyn  Elevated 

The  elevated  system  of  the  Brooklyn  Rapid  Transit  Company 
has  for  some  time  been  more  or  less  cramped  for  operating  space 
on  the  Myrtle  Avenue  division  reaching  to  the  Brooklyn  Bridge. 
A  large  part  of  this  congestion  is  due  to  the  fact  that  the  Long 
Island  ,  Fifth  Avenue,  Bay  Ridge,  Borough  Park,  and  other 
trains  which  reach  the  suburban  districts  have  been  required  to 


l-LATBUSH  AVHNUE  AND  HUi.TUN  STREHT 

cross  Fulton  Street  and  use  the  Myrtle  Avenue  and  Adams  Street 
line  as  the  only  means  of  reaching  the  Bridge.  The  traffic  on 
Fulton  Street,  which  accommodates  the  East  New  York  service, 
formerly  the  Kings  County  line,  is  not  heavy  enough  to  cause  any 
delay  in  lower  Fulton  Street,  even  though  it  should  be  increased 
to  a  considerable  extent,  and  a  plan  has  been  proposed  whereby 
the  Fifth  Avenue  and  other  trains  using  the  Flat- 
bush  Avenue  branch  may  be  diverted  to  the  lower 
end  of  Fulton  Street,  and  so  reach  the  Bridge  with- 
out using  the  congested  Myrtle  Avenue  road.  In 
order  to  better  discuss  this  proposition,  the  en- 
gineers of  the  company  ha\e  drawn  out  the  con- 
necting link  between  the  Flatbush  Avenue  and 
Fulton  Avenue  lines,  as  shown  in  the  accompany- 
ing engravings. 

The  two  roads  where  they  cross  at  Flalbush 
Avenue  are  at  different  grades,  the  Flatlnish 
Avenue  line  passing  under  the  Fulton  Street  road. 
In  the  illustration,  the  observer  is  looking  south 
on  Flatbush  Avenue,  and  as  will  be  seen,  this 
road  after  passing  under  the  Fulton  Street  struc- 
ture rises  considerably  in  level,  quite  a  grade  lie- 
ing  now  present  at  this  point.  In  this  way  the 
difference  in  level  between  the  two  ends  of  the 
proposed  connection  is  not  as  great  as  at  first 
thought  would  appear  necessary,  it  having  been 
calculated  by  the  engineers  that  by  carrying  back 
the  intersection  but  a  few  hundred  feet  an  incline  of 
2  per  cent  is  quite  sufficient  to  reach  the  upper  level 
of  the  Fulton  Street  main  line. 

In  conjunction  with  the  building  of  the  new  con- 
nection, it  is  intended  to  close  up  a  number  of  sta- 
tions on  the  elevated  road  so  that  the  trains  as  they 
approach  the  bridge  may  be  of  a  strictly  express 
nature.    This  has  caused  considerable  disturbance 
among  the  merchants  of  the  territory  affected, 
but    it    is    thought    that    the    greatly  reduced 
schedule    which    would    be    made    possible    by    the  elimina- 
tion   of    a    number    of    these    stop?    which    are    of    but  little 
importance  either  on  the  uptown  or  downtown  tracks,  will  greatly 
benefit  the  ma.iority  of  the  elevated's  patrons.    It  is  the  policy  of 
the  Brooklyn  Rapid  Transit  Company,  under  the  peculiar  condi- 
tions which  exist  in  the  operation  of  its  system,  to  follow  the 
rule  of  providing  the  greatest  ffood  to  the  greatest  number,  and 
it  claims  in  this    connection    tliat    the    surface    cars   are  quite 


sufficient  to  handle  all  the  traffic  which  will  be  diverted  from  the 
elevated  by  the  closing  of  a  few  stations.  In  an  interview  with 
General  Manager  Brackenridge,  published  in  the  Brooklyn  Daily 
Eagle,  he  is  quoted  as  follows:  "We  want  to  build  this  incline 
that  the  running  time  on  both  roads  may  be  reduced,  and  more 
especially  that  the  congestion  of  trains  on  Adams  Street  may 
be  avoided.  As  things  are  now,  the  headway  on  Myrtle  Avenue 
below  the  point  where  the  Fifth  Avenue  and  Long  Island  trains 
turn  in  is  forty-five  seconds.  This  cannot  be 
lessened.  On  the  Kings  County,  on  the  other 
hand,  the  headway  now  is  about  three  minutes. 
The  Fifth  Avenue  trains  can  easily,  therefore, 
he  run  in  between  the  Kings  County  trains.  The 
incline  is,  of  course,  both  practicable  and  feasi- 
ble. Naturally  there  is  opposition  to  our  clos- 
ing some  of  the  elevated  stations.  The  man 
who  has  his  store  just  in  back  of  the  places 
where  the  outlet  from  these  stations  is  does  not 
care  to  see  them  closed  up.  But  they  don't  use 
the  elexated  roads  a  great  deal,  and  even  if  they 
did,  are  they  not  an  insignificant  part  of  the 
mass  of  the  people  who  desire  to  get  to  Man- 
hattan in  as  little  time  as  possible?  Don't  you 
think  it  is  a  small  and  petty  interest  that  will 
oppose  itself  to  the  good  that  is  to  be  attained 
by  the  great  majority  of  the  people?" 

There  are  at  present  two  stations  near  the 
junction  of  Fulton  Street  and  Flatbush  Avenue. 
It  is  intended  after  making  the  proposed  con- 
A   4  .f  f'^^       nection  to  build  one  large  union  station  at  this 
m   m  1 7 1       point.    When  the  two  lines  were  built  they  were 
C  operated  by  separate  companies,  and  individual 

stations  were  natural,  but  now  that  they  a'-e 
both  under  one  management  a  union  station 
would  serve  the  interests  of  both  railway  com- 
panies and  its  patrons  to  much  greater  advan- 
tage. 

The  illustrations  which  are  presented  here- 
with show  the  great  care  with  which  the 
officials  of  the  Brooklyn  Heights  Railroad  Company  work 
out  any  proposed  change  in  the  system.  It  shows  the  intended 
change  in  a  most  perfect  manner.  The  inspection  of 
maps  and  elevations  of  the  structure  is  very  often  mis- 
leading to  people  who  have  not  had  a  technical  training,  but 
such   realistic    views    as    the    accompanying   have  considerable 


PROPOSED  CONNECTION  OF  ELEVATED  ROADS  .  • 

effect  in  preventing  undesirable  opposition  to  improvements  by 
persons  who  cannot  understand  the  benefits  to  be  derived,  and 
who  are  fearful  that  some  encroachment  will  be  made  on  their 
rights.  It  is  expected  that  work  on  this  new  connection  between 
the  Flatbush  Avenue  and  Fulton  Street  structures  will  be  com- 
menced in  the  near  future,  and  a  hearing  is  now  being  held  before 
the  New  York  State  Railroad  Commissioners  to  legalize  the 
abandonment  of  the  stations  which  it  is  desired  to  discard. 
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The  Use  of  the   Train   Diagram  in  Determining  the 
Best  Location  of  Power  House  and  Sub-stations 
for  Interurban  Railways* 

BY  EDWARD  P.  ROBERTS 

The  special  object  of  this  article  is  to  indicate  something  of  the 
value  of  a  train  sheet,  and  as  supplementary  to  the  presentation  it 
seemed  advisable  to  present  a  brief,  and  necessarily  incomplete, 
outline  of  the  more  usual  factors  to  be  considered  in  connection 
with  the  design  of  an  interurban  electric  road. 

A  train  diagram,  sometimes  called  a  "despatcher's  diagram,"  is  a 
graphical  representation  of  the  ordinary  tabulated  time-table  of  a 
railway.  The  path  of  each  train  is  so  drawn  as  to  show  not  only 
its  time  of  arrival  and  departure  from  the  various  stations,  but  also 
the  location  of  each  train  at  any  and  all  times.  The  length  of  the 
road  and  distances  between  stations  are  plotted  to  scale  as  ab- 
scissa:, and  the  ordinates  represent  duration  of  time — horizontal 
hnes  being  drawn  on  even  hours,  halves  or  quarters.  Diagonal 
lines  are  drawn  to  represent  the  paths  of  the  trains. 

Referring  to  Fig.  i,  "A,"  "B,"  "C,"  "D,"  etc.,  are  used  as  the 
names  of  towns,  the  respective  distances  between  which  are  indi- 
cated and  drawn  to  scale.  "A"  is  a  large  city,  and  the  interurban 
cars  were  to  operate  over  a  portion  of  the  city  lines,  and  the  sched- 
ule speed  of  the  interurban  cars  while  on  such  lines  was  necessarily 
taken  the  same  as  that  of  the  city  cars.  Commencing  at  12  o'clock 
the  hour  and  half  hours  are  represented  by  horizontal  parallel  lines 
equally  spaced — the  lower  lines  representing  the  later  hours.  The 
schedule  of  the  car  starting  from  "A"  at  12  o'clock  is  shown  by  the 
diagonal  line  descending  from  the  upper  left-hand  corner  of  the 
diagram — this  car  passes  "B"  at  i  :o5  o'clock,  "C"  at  i  :20  o'clock, 
etc.,  arriving  at  "H,"  the  end  of  the  road,  at  2 :55  o'clock.  The 
return  trains  are  likewise  represented,  except  that  the  diagonals 
slope  in  the  opposite  direction.  The  figures  herein  given  are  taken 
from  diagrams  which  were  used  in  the  actual  design  of  roads,  the 
length  of  original  diagrams  being  from  18  ins.  to  36  ins.  in  length. 

The  making  of  the  profile  and  the  train  diagram  are  one  of  the 
first  steps  in  the  design  of  the  equipment  of  a  road,  and  the  diagram 
remains  a  close  companion  of  the  engineer  until  the  complete  equip- 
ment is  decided  upon.  Its  frequent  use  will  be  realized  by  con- 
sidering briefly  the  problems  arising  in  the  design  of  an  electric 
road.  A  discussion  of  the  questions  involved  in  determining  the 
location  of  the  power  house  and  sub-stations  is  given  below,  and 
each  question  is  considered  irrespective  of  the  use  of  the  diagram, 
the  outline  of  discussion  showing,  as  nearly  as  possible,  the  order 
followed  in  actual  design. 

The  first  important  question  arising  is  whether  to  use  direct-cur- 
rent generators,  or  an  alternating-current  system,  the  latter  current 
being  converted  into  direct  current  at  the  sub-stations.  The  prin- 
cipal factor  in  determining  this  question  is  the  length  of  the  road. 
The  practical  limit  in  distance  to  which  current  can  be  economically 
supplied  to  cars  at  the  ordinary  voltage  is  from  10  miles  to  12 
miles,  and  if  the  power  house  be  located  in  the  middle  of  the  road, 
feeding  each  way,  this  would  make  the  usual  advisable  limit  for  a 
direct-current  system  20  miles  to  24  miles.  With  the  modern  im- 
provements that  have  been  made  in  alternating-current  machinery 
the  use  of  the  direct-current  system  (even  with  a  booster  for  in- 
termitting load  atone  or  both  ends  of  road)  would  seldom  be  em- 
ployed on  roads  over  30  miles  in  straightaway  length,  except  when 
for  reasons  later  mentioned  more  than  one  power  house  is  used. 
The  alternating-current  system  may  be  advantageous  even  on  a 
road  in  the  neighborhood  of  20  miles  in  length  if  the  traffic  is  heavy, 
and  whether  or  not  storage  battery  be  used,  but  for  interurban  roads 
the  traffic  will  seldom  justify  its  use.  For  roads  20  miles  or  30 
miles  long  the  decision  as  to  whether  to  use  direct  current  or  al- 
ternating current  requires  a  preliminary  study,  in  which  both  de- 
signs must  be  considered,  and  in  which  the  location  of  the  grades 
and  the  size  of  the  feeders  necessary  to  climb  same  at  the  speed 
required  to  maintain  the  schedule  will  be  an  important  factor. 

Even  when  the  length  of  road  to  be  built  at  first  does  not  justify 
an  alternating-current  system,  the  probability  of  future  extensions 
may  demand  same.  Great  care  must  here  be  used  to  ascertain 
whether  the  apparent  probability  is  a  real  one ;  for  a  design  to  ac- 
commodate a  future  extension  may  make  an  expensive  and  uneco- 
nomical present  arrangement  because  of  providing  an  alternating- 
current  system  for  what  would  otherwise  be  a  more  economical 
direct-current  system,  considering  interest  on  first  cost  or  operat- 
ing expense,  or  both. 

A  road  the  length  of  which  would  otherwise  justify  the  use  of  a 
direct-current  system  may  necessarily  or  advisably,  forreasons  men- 
tioned later,  have  the  power  house  located  too  far  from  the  middle 
of  the  road  to  take  care  of  the  more  distant  end,  and  thus  necessitate 
the  use  either  of  alternating  current  or  of  a  booster,  either  with 
or  without  a  battery  floating  on  the  line. 

*  Abstracted  from  the  Stevens  Institute  Indicator. 


If,  in  addition  to  supplying  the  road,  a  considerable  demand  is 
made  for  light  or  power,  the  distance  of  such  demand  from  the 
power  house  may  be  a  determining  factor  as  to  the  use  of  a  direct- 
current  or  an  alternating-current  system.  If  in  the  case  of  a  long 
road  where  there  are  several  towns  where  exhaust  steam  can  be 
used  for  heating  purposes,  the  direct-current  system  may  not  be 
applicable,  but  such  conditions  are  unusual,  and  require  the  most 
careful  consideration  in  order  not  to  be  led  astray. 

At  all  times  the  water  supply,  as  to  quantity,  quality  and  relia- 
bility, and  the  obtaining  of  fuel,  must  be  considered. 

Other  considerations  frequently  arise  in  the  design  of  a  road  that 
considerably  affect  the  solution  of  the  question  under  consideration, 
and  sometimes  they  determine  definitely  the  answer,  but  the  fore- 
going are  the  most  usual  determining  factors. 

The  location  of  the  power  house,  and  the  sub-stations,  if  alter- 
nating current  be  used,  may  be  discussed  for  both  direct  current  and 
alternating  current  under  the  same  general  heads,  but  the  applica- 
tion of  the  reasoning  in  the  two  cases  makes  it  preferable  to  con- 
sider each  separately. 

Since  a  road  with  more  than  one  direct-current  power  house  is 
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FIG.  I —TRAIN  DIAGRAM  AND  ROAD  PROFILE 

to-day,  and  is  becoming  more  and  more  a  design  to  meet  special 
and  unusual  conditions,  in  the  following  only  one  power  house 
will  be  considered  for  direct-current  roads.  If  the  use  of  direct- 
current  generators  is  decided  upon,  the  economy  of  power  de- 
mands that  the  power  house  be  located  at  the  center  of  gravity 
of  the  system.  The  center  of  gravity  is  continually  shifting  with 
the  changing  location  of  the  cars  on  the  road,  and  depends  upon 
the  amount  of  current  each  is  taking,  and  this  rapidly  varies  be- 
tween zero  and  a  maximum  of  two  or  three  times  the  average. 
From  the  train  diagram  this  center  of  gravity  can  be  readily  de- 
termined for  different  location  of  cars,  and  an  average  found  for 
most  economical  location  of  power  house.  Where  the  road  is  to 
have  a  future  extension  not  of  sufficient  length  to  justify  an 
alternating-current  installation,  due  consideration  must  be  given 
such  extension  when  locating  center  of  gravity.  Sometimes, 
when  the  road  is  not  straight,  the  feeders  may  take  a  short  cut, 
and  same  should  be  noted  when  determining  center  of  gravity. 
Frequent  excursions,  or  high  speeds  on  a  particular  section  of  the 
road,  disturb  the  usual  center  of  gravity,  and  if  the  same  be  near 
the  end  of  the  road  and  a  booster  be  necessary  to  keep  up  the 
voltage,  the  economy  of  the  boosters  should  be  considered  off- 
setting the  cost  of  energy,  and  interest,  depreciation  and  repairs; 
on  machinery  against  interest  on  copper. 

A  most  important  factor  in  locating  the  power  house  is  the 
practical  voltage,  and  this,  at  present,  is  450  volts  to  550  volts  at 
the  motor.  The  power  house  at  the  center  of  gravity,  as  above 
determined  in  considering  economy  of  power,  will  give  the  best 
distribution  of  voltage  on  the  line  where  the  load  is  evenly  diS' 
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tributed.  Frequent  excursions  on  a  particular  section  of  road  not 
only  disturb  the  center  of  gravity,  as  above  noted,  but  if  same  be 
distant  from  the  power  house,  the  eiYect  upon  the  voltage  may  become 
a  serious  matter.  Likewise  a  lowering  of  voltage,  due  to  high 
speeds  on  a  distant  section  of  the  road,  is  more  objectionable  from 
the  standpoint  of  voltage  regulation  than  from  that  of  economy 
of  energy,  because  the  low  voltage  cuts  down  the  speed  and  inter- 
feres with  the  operation  of  the  road.  A  long,  steep  grade,  or  the 
passing  of  cars  at  a  distance  from  the  power  house,  injuriously 
affects  the  voltage  regulation.  Excursions,  high  speeds,  steep 
grades,  passing  of  cars,  etc.,  demanding  large  currents  on  a  dis- 
tant section  of  road,  should  be  considered  in  the  light  of  voltage 
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regulation  when  locating  the  power  house,  a  distinction  being 
made  in  the  effect  they  produce  as  viewed  from  the  standpoint  of 
economy  of  energy  and  of  the  regulation  of  voltage. 

Many  and  varied  questions  will  arise  affecting  the  economy  of 
operation  for  different  locations  of  the  power  house.  Two  im- 
portant factors  in  the  operation  of  a  road  are : 

First. — The  convenience  of  the  power  house  being  located 
near  the  car  house  and  general  offices. 

Second. — The  advantages  of  same  being  near  the  principal  town 
or  city  on  the  road.  The  first  cost  is  important  in  locating  the 
power  house,  but  ordinarily  this  will  agree  approximately  with  the 
location  as  decided  by  economy  of  power  and  voltage  regulation. 
Sometimes  the  problem  becomes  more  difficult  in  deciding  be- 
tween two  or  more  designs  which  involve  the  use  of  boosters, 
storage  batteries  or  more  copper  and  a  different  location  of  power 
house  for  the  various  designs.  Such  designs  must  be  worked  out 
more  or  less  in  detail  for  comparison. 

The  cost  of  real  estate  may  (though  not  often  for  interburban 
roads)  affect  the  location  of  the  power  house,  and  shift  it  from 
where  it  would  otherwise  be  best  located.    For  this  reason  it  is 
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power  house.  If  it  is  practicable  to  have  a  spur  to  the  power 
house  from  such  road  as  is  the  natural  coal  road  run,  and  thus 
avoid  all  other  switching  charges,  it  is,  of  course,  advantageous 
because  belt  line  charges,  transfer  charges,  etc.,  add  materially  to 
cost  of  operation. 

With  the  use  of  the  alternating-current  system,  the  question 
arises  as  to  how  many  sub-stations  shall  be  employed.  This  can 
be  approximately,  and  sometimes  comparatively  readily  decided 
by  considering  only  the  straightaway  length  of  road,  and  the 
practical  limit  to  the  distance  of  feeding  direct  current.  If  the 
question  seems  to  be  between  two  designs,  one  employing  more 
sub-stations  than  the  other,  then  the  details  of  the  financial  side 
of  the  question  must  be  worked  out — the  additional  labor,  de- 
preciation, repairs  and  interest  in  the  one  design  being  compared 
with  that  of  another. 

The  number  of  sub-stations  must  be  considered  in  connection 
with  the  best  location  for  the  power  house,  and  also  depends  upon 
the  location  of  the  grades  and  the  crossing  points,  and  especially 
the  location  of  any  branch  lines. 

The  location  of  power  house  and  sub-stations  for  the  alternating- 
current  system  depends  upon  the  same  general  principles  as  dis- 
cussed for  the  direct-current  system,  but  the  application  becomes 
more  complicated.  To  deliver  power  with  the  greatest  economy, 
the  most  advantageous  division  of  the  road  into  sections,  each  to 
be  fed  by  a  sub-station,  is  of  great  importance.  It  is  evident 
that  the  longer  a  section  is,  the  better  the  load  factor  will  be  on  the 
station  feeding  such  section,  but  the  length  of  the  section  is 
limited  by  the  distance  the  direct  current  can  advisedly  be  fed. 
If  the  road  is  branched,  the  load  factors  will  be  improved  on  a 
station  if  same  can  be  placed  at  the  junction. 

Where  more  than  one  sub-station  is  used,  it  is  evidently  advan- 
tageous, if  otherwise  not  inadvisable,  to  locate  the  power  house 
at  the  center  of  gravity  of  the  transmission  system. 

The  advisable  minimum  direct-current  voltage  to  be  furnished  to 
the  car  motors  is  an  important  factor  in  determining  the  number 
of  divisions  in  the  road,  and  what  has  been  said  under  this  head 
relative  to  the  location  of  the  power  house  for  direct  current  ap- 
plies equally  well  for  the  alternating-current  system,  except  that 
in  the  latter  case  a  division  is  considered  instead  of  the  whole 
road.  However,  a  difference  should  be  noted  in  that  where  two 
stations  are  tied  together  with  direct-current  feeders,  each  sub- 
station takes  more  or  less  of  the  load  beyond  the  half  distance  from 
same,  and,  therefore,  for  the  same  cross  section  or  feeder,  the 
voltage  is  better  maintained  than  would  be  the  case  for  a  direct- 
current  power  house  feeding  one-half  the  length  of  such  section. 

In  locating  the  power  house  for  a  direct-current  system,  the 
possible  locations  are  usually  comparatively  few,  but  in  locating 
the  sub-stations  for  an  alternating-current  system  it  is  generally 
practicable  to  place  same  at  almost  any  point  along  the  road,  and 
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seldom  placed  within  a  town  or  city,  but  located  near  same,  and 
it  is  preferable  to  be  outside  of  the  city  because  of  taxes. 

The  natural  or  existing  causes  for  shifting  the  power  house  from 
a  point  otherwise  desirable  may  be  somewhat  varied,  such  as  a 
marsh,  a  mountain,  or  other  obstructions  to  a  good  site,  but  the 
principal  and  most  usual  ones  are  the  supplies  of  water  and  fuel. 
The  former  is  all  important,  and  has  destroyed  the  practicability 
of  many  an  otherwise  advisable  design.  If  the  fuel  is  taken  from 
a  steam  road,  the  cars  may  be  transferred  to  the  electric  road  and 
carried  several  miles  without  great  cost,  but  where  the  coal 
supply  is  brought  upon  water,  the  transfer  to  cars  is  expensive, 
and,  if  possible,  the  coal  barge  should  unload  direct  into  the 


therefore  the  relative  first  cost  and  cost  of  operation  of  a  consider- 
able number  of  possible  solutions  of  the  problem  should  receive 
more  or  less  careful  consideration. 

The  economy  of  operation  is  very  closely  allied  to  the  first  cost, 
and  must  be  considered  in  conjunction  with  same — the  interest 
on  the  first  cost  being  balanced  against  the  expense  of  operation, 
while  depreciation,  repairs,  etc.,  are  given  their  proper  weight 
according  to  the  nature  of  investment  called  for  by  the  respective 
designs.  What  has  been  said  for  the  direct-current  system  rela- 
tive to  the  economy  or  convenience  of  operation  in  the  grouping 
of  building  and  proximity  of  same  to  towns  is  equally  true  for  the 
alternating  current.    There  also  arises  here  an  additional  advan- 
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tage  in  having  the  sub-stations  placed  in  the  towns  along  the  road 
when  baggage  is  to  be  handled  and  tickets  sold,  for  the  sub-station 
attendant  may  act  in  a  double  capacity,  since  the  machines  require 
but  little  of  his  time. 

The  supply  of  water  and  fuel  apply  only  to  the  power  house 
and  agree  in  general  for  both  direct-current  and  alternating- 
current  systems,  except  that  for  the  latter  the  location  of  the 
power  house  may  be  substituted  for  any  sub-station,  and  not  dis- 
turb the  direct-current  feed — only  the  high  voltage  transmission 
losses  being  affected. 

The  foregoing  is  but  a  general  classification  of  the  factors  most 
frequently  affecting  the  location  of  the  power  house  and  sub- 
stations, though  some  other  unusual  conditions  always  arise  on 
every  road,  and  are  of  more  or  less  importance,  sometimes  even 
deciding  the  matter  definitely.  For  instance,  the  most  important 
city  on  the  line  may  demand  in  its  franchise  that  the  power  house 
be  located  in  or  near  the  city.  Exceptional  problems  are  con- 
tinually arising  and  the  engineer  must  adjust  his  design  thereto, 
giving  due  consideration  to  all.  In  order  to  obtain 
the  best  design  he  must  stand  in  intimate  rela- 
tion to  the  finances  of  the  road  and  have  all  the 
information  attainable,  for  it  is  to  the  interest  of 
both  parties,  not  only  that  every  dollar  invested 
shall  bring  a  maximum  income,  but  that  every 
chance  for  further  profitable  investment  may  at 
least  be  considered. 

The  use  of  despatcher's  diagram  has  merely  been 
suggested  in  the  above  outline  of  the  factors  de- 
termining the  location  of  the  power  house  and  sub- 
stations, and  a  few  concrete  examples  will  show 
the  importance  of  same. 

The  profile  as  shown  in  Fig.  i  above  the  train 
diagram  should  accompany  each  diagram  in  ac- 
tual practice.  It  is  given  in  the  one  figure  only  to 
show  a  convenient  form  of  same,  and  but  few  re- 
marks will  be  made  relative  to  it,  as  the  effect  of 
grades  on  any  road  is  apparent. 

Fig.  2  is  the  despatcher's  diagram  of  a  road  on  which  the 
design  employed  called  for  a  direct-current  generatmg  station 
placed  near  one  end  of  the  road.  In  this  figure  is  shown  a  com- 
plete round  trip  of  a  train  leaving  each  end  of  road  at  12  o'clock, 
and  the  location  of  all  other  trains  between  the  hours  of  12  o'clock 
and  2  o'clock.  In  this,  as  in  the  other  figures,  the  path  of  the 
trains  for  the  hourly  schedule  is  shown  by  solid  lines  and  for 
one-half  hour  headway  the  additional  trains  to  be  added  are 
designated  by  broken  diagonal  lines.  The  initial  length  of  the 
road  being  16.72  miles,  one  direct-current  power  house  would 
easily  take  care  of  the  half-hour  schedule,  and  a  glance  at  the 
diagram  will  show  that  for  economy  of  power  and  best  voltage 
along  line,  the  power  house  would  be  located  at  or  near  station 
"B."  But  the  determining  factors  in  this  case  were  the  future  ex- 
tensions to  be  made  from  the  city  "C."  There  are  two  future 
lines  to  diverge  from  this  city,  which  will  leave  the  power  house 
located  in  the  fork  of  a  "Y"  instead  of  its  present  uneconomical 
point  for  distribution.  Also  good  water  was  to  be  had  at  this 
point,  and  a  fuel  supply  from  three  steam  roads.  The  power  house 
is  located  just  outside  of  the  city  limits,  the  offices  being  in  the 
town,  and  the  car  house  adjacent  to  the  power  house.  Two  gen- 
erators and  a  motor  booster  will  be  installed,  each  generator  of 
capacity  to  take  care  of  the  hourly  schedule.  The  diagram  shows 
the  passing  points  of  cars  for  hourly  schedule  to  be  at  the  power 
house  and  at  station  "B."  One  generator  with  certain  feed  wire 
can  very  well  take  care  of  the  voltage  on  the  hourly  schedule, 
for  when  the  cars  are  passing  at  station  "B"  there  is  no  other  car 
beyond,  and  when  one  car  is  at  further  end  of  road  the  second 
car  is  drawing  in  opposite  direction  from  the  power  house.  It  is 
at  the  left-hand  end  of  road  where  minimum  voltage  is  obtained 
for  motors,  but  1.64  miles  of  the  extreme  end  is  in  the  town  "A" 
where  motors  would  be  running  in  "series,"  as  the  high 
speed  to  which  they  are  geared  would  not  be  permitted  in  town. 
Thus  the  voltage  drop  would  be  reduced  and  not  serious  in  the 
town  "A,"  and  when  this  car  is  out  of  "A"  the  feeders  have  to 
take  care  of  only  one  car  for  12^  miles,  which  is  not  bad.  Later, 
when  the  half-hour  schedule  is  adopted,  the  diagram  shows  for 
same  a  crossing  point  ten  miles  from  power  house,  and  a  total  of 
four  instead  of  two  cars  on  the  road.  The  second  generator  will 
be  used  and  the  motor-booster  will  lake  care  of  the  voltage  on 
the  distant  end  of  the  road. 

In  Fig.  I  the  power  house  and  the  two  sub-stations  are  very 
well  located  as  regards  economy  of  power  and  distribution  of 
voltage.  "D"  is  a  town  of  considerable  size,  and  the  power  house 
is  located  within  city  limits  of  same.  In  the  city  "A"  the  interur- 
ban-  car  will  receive  power  from  the  street  railway,  and  therefore 
the  sub-station  i  is  located  nearer  the  power  house  than  it  other- 


wise would  be.  The  most  objectionable  grade  is  the  long  3 
per  cent  grade  shown  at  right-hand  end  of  condensed  profile, 
but  this  is  not  serious  because  it  came  in  the  city  "H"  where  the 
motors  will  be  run  in  series. 

Fig.  3  shows  a  road  of  56  miles  straightaway  length.  At  the 
station  "H,"  marked  "Junction,"  a  ten-mile  branch  leads  off  at 
right  angles.  A  diagram  was  made  for  the  branch  and  used  in  the 
design,  but  is  not  givenhere,as  it  simply  represents  one  car  making 
the  round  trip  hourly,  leaving  the  junction  two  minutes  after  the 
arrival  of  the  last  car,  and  on  return  arriving  at  the  junction  at 
the  same  time  as  the  first  car — a  two-minutes'  lay-over  being 
allowed  at  the  end  of  the  branch,  and  ten  minutes'  lay-over  of  same 
car  at  the  junction.  Thus  the  arrival  of  the  branch  line  car  at 
the  junction  is  simultaneous  with  that  of  the  car  coming  from  the 
shorter  end  of  the  main  line,  and  the  departure  is  at  the  same  time 
as  that  of  the  main  line  car  going  toward  the  shorter  end  of  the 
main  line. 

Evidently  this  road  requires  the  alternating-current  system,  and 
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FIG.  4. -TRAIN  DIAGRAM  FOR   LONG  ROAD  WITH  SHORT  HEADWAY 

the  junction  tends  to  locate  the  power  house  near  that  end  of  the 
road.  The  hourly  schedule  will  first  go  into  effect  throughout  the 
full  length  of  the  road,  but  a  half-hour  headway  will  soon  be  put 
in  only  on  one  end  of  the  road,  as  shown  in  the  left  of  the 
diagram.  This  tends  to  locate  the  power  house  away  from  the 
junction,  which,  with  several  other  factors,  determined  the  present 
design.  The  probability  of  the  radiation  of  several  branches  from 
the  city  "D,"  and  the  convenient  supply  of  water  and  fuel, 
together  with  the  advantage  of  being  near  the  city,  were  sufficient 
to  justify  the  present  design.  Also,  the  franchise  obtained  from 
this  city  for  admission  into  same  called  for  the  location  of  the 
power  house  near  the  city.  This  location  of  power  house  also 
gave  a  convenient  distance  between  same  and  a  sub-station  placed 
at  the  junction,  which  has  been  noted  as  a  point  of  economical 
distribution.  As  it  happened,  the  conditions  of  the  franchise  could 
be  complied  with  in  this  case  without  affecting  the  best  location 
of  the  power  house  and  sub-stations. 

The  cars  are  taken  care  of  in  the  city,  and  by  the  street  railway 
circuit,  and  no  serious  objections  were  met  in  placing  sub-station 
2  approximately  one-third  the  distance  from  the  city  limits  of  "A" 
toward  the  power  house,  as  this  gives  good  economy  and  voltage 
distribution.   The  sub-station  is  near  a  village  on  the  road. 

Fig.  4  is  a  diagram  for  a  road  34  miles  in  length,  and  having 
no  branches,  but  a  quarter-hour  headway  is  to  be  maintained  for 
4  miles  on  one  end  of  the  road,  and  power  house  supplied  to  a 
street  railway  system  at  the  other  end.  The  original  design  is 
obtained  from  several  designs  worked  out  more  or  less  in  detail, 
called  for  a  power  house  to  be  placed  at  station  "C,"  where  water 
could  be  had,  or  a  sub-station  within  7  miles  of  the  end  at  the 
right  of  diagram,  and  another  sub-station  at  the  city  limits  of 
"A."  A  small  creek  afforded  the  water  supply  at  the  power  house, 
but  the  lay  of  land  was  such  that  a  reservoir  could  be  easily  made 
and  the  same  used  for  a  lake  for  summer  resort — thus  building  up 
traffic  for  the  summer  months. 

Because  of  other  considerations  the  power  house  had  to  be 
shifted  to  station  "B,"  where  water  could  also  be  had  and  a  lake 
made.  This  makes,  electrically  considered,  a  less  desirable  loca- 
tion, for  it  is  too  far  from  the  city  "A"  to  use  direct-current  trans- 
mission to  the  center  of  the  city  railway  system,  and  the  distance 
from  the  power  house  to  the  end  of  the  road  in  the  opposite 
direction  approximate  the  limit  where  two  sub-stations  are 
needed. 

The  final  design  called  for  sub-stations  as  shown  in  the  diagram. 
The  grades  were  a  considerable  factor  in  this  determination.  It 
so  happened  that  the  total  capacity  of  the  electric  machinery  in 
the  sub-stations  had  to  be  materially  increased,  and  the  load 
factors  (if  the  machine  decreased,  more  especially  as  to  the  rotaries 
in  the  power  house  and  the  sub-stations  to  the  right. 
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With  the  power  house  at  "C"  and  operating  hourly  schedule, 
one  car  was  always  fed  from  same,  but  at  "B"  there  are  two 
cars  in  this  section  for  half  an  hour  and  none  for  the  succeeding 
half  hour.  Also  the  change  placed  more  load  on  the  sub-station 
at  the  right,  and  the  power  house  was  less  useful  in  helping  at 
such  time,  as  two  cars  between  the  power  house  and  sub-station 
are  both  climbing  grades.  Also  to  maintain  the  voltage  more 
feed  wire  had  to  be  installed. 

An  important  consideration  when  deciding  as  to  the  location 
of  the  power  house,  and,  if  alternating  current  be  used,  of  the 
sub-stations,  and  if  storage  batteries  be  used,  as  to  their  location, 
is  the  amount  of  feeder  wire.  The  more  sub-stations  the  less  the 
feeder,  but  also  the  greater  the  salary  account.  For  the  same 
first  cost  it  is  better  to  put  money  into  feeder  than  into  machinery, 
as  the  repair  and  depreciation  account  is  less,  and  in  considering 
this  point,  not  only  should  the  first  cost  of  the  sub-station  machin- 
ery be  taken,  but  also  the  salaries  of  attendants  should  be  capital- 
ized as  representing  the  interest  on  a  certain  investment.  The 
fact  that  greater  length  of  sections  also  improves  the  ratio  of 
average  to  maximum  load  must  also  be  noted  and  given  value 
for  each  design  considered. 

To  design  the  feeder  system  the  train  sheet  is  invaluable. 
Above  the  profile  should  be  marked  the  amperes  necessary  at  each 
short  section  to  move  one  car  in  a  certain  direction  over  such 
portion  at  the  required  speed,  and  below  the  profile  the  amperes 
necessary  to  move  same  in  the  opposite  direction,  and  at  the  base 
the  total  necessary  for  the  train  schedule  desired;  from  this,  and 
not  forgetting  the  track  losses,  the  feeder  system  can  be  accurately 
planned. 

Many  details  may  be  placed  on  a  diagram,  such  as  turnouts 
intermediate  to  the  regular  passing  points  of  trains,  difference  in 
speed  due  to  long  grades,  and  many  other  matters  the  usefulness 
of  which  suggest  themselves  to  the  designer.  The  amount  of 
useful  data  that  can  be  placed  on  a  diagram  of  convenient  size, 
and  thereby  made  a  convenient  means  of  keeping  the  details  of  a 
road,  makes  the  diagram  most  useful  memoranda  for  the  engineer, 
after  having  served  its  purpose  as  a  tool  when  deciding  as  to  the 
best  location  of  the  power  house  and  sub-stations. 



New  Road  Between  Providence  and  Fall  River 


The  Providence  &  Fall  River  Street  Railway  Company  is  one  of 
the  latest  roads  of  James  F.  Shaw  &  Company,  and  has  been  in  op- 
eration since  June,  carrying  passengers  between  Fall  River  and 
Providence  by  a  direct  interurban  trolley  line  without  change  of 
cars.  The  length  of  track  is  12.57  miles,  including  sidings,  and  the 
officers  are :  President,  John  J.  Whipple ;  secretary  and  treasurer, 
George  A.  Butman ;  general  manager,  James  F.  Shaw ;  purchasing 
agent,  B.  D.  Sumner;  superintendent,  George  P.  Dole,  Swansea, 
Mass. 

The  cars  of  the  company  leave  Market  Square,  Providence,  under 
a  traffic  agreement,  running  over  the  tracks  of  the  Union  Railroad, 
and  reach  the  State  line  in  about  twenty-two  and  one-half  minutes. 
The  second  section  is  from  the  State  line  through  Seekonk,  Reho- 
both  and  Swansea  to  Somerset,  a  distance  of  ioJ4  miles,  which  is 
made  in  thirty  minutes.  The  cars  run  from  Somerset  via  Slade's 
Ferry  bridge  to  City  Hall,  Fall  River,  over  the  tracks  of  the  Old 
Colony  Street  Railway  Company,  the  schedule  calling  for  twenty- 
two  and  one-half  minutes.  The  total  running  time  between  the 
centers  of  the  two  cities  is  one  hour  and  fifteen  minutes,  and  the 
fare  is  twenty-five  cents.  There  is  also  a  branch  from  Swansea 
Center  to  Warren,  R.  I.,  where  connections  are  made  with  the 
Providence  and  suburban  lines  for  Crescent  Park,  Riverside  and  all 
Providence  River  resorts. 

Of  the  10%  miles  of  main  track  a  little  over  one-third  is  operated 
over  private  right  of  way,  owned  by  the  company.  The  track  is 
laid  with  6o-lb.  T-rails,  with  Weber  joints,  are  double  bonded  with 
0000  bonds,  and  are  laid  on  ties,  6  ins.  x  6  ins.  x  7  ft.,  laid  24  ins, 
between  centers.  The  overhead  construction  is  flexible  bracket 
throughout,  with  0000  grooved  trolley  wire,  held  by  General  Elec- 
tric mechanical  ears.  Power  is  taken  from  the  Barrington  station 
of  the  Providence  Suburban  Company,  using  500,000  circ.  mil 
cables. 

The  rolling  stock  consists  of  ten  twelve-bench  open  and  six 
vestibule  closed  cars,  mounted  on  Peckham  double  trucks,  and 
equipped  with  G.  E.-67  motors,  four-motor  equipment  and  Christen- 
sen  air  brakes  complete.  The  company  also  owns  three  Taunton 
snow  plows. 

 *^  

The  contract  for  electric  headlights  and  signal  lamps  for  the 
Manhattan  Railway  equipment  has  been  placed  with  the  Dressel 
Railway  Lamp  Works,  of  New  York.  The  order  amounts  to  over 
4800  lamps. 


The  Reading  Sunday  Case 


The  decision  given  in  the  prosecution  of  William  Gottshall,  an 
employee  of  the  Reading  Union  Traction  Company,  from  operating 
a  car  on  Sunday,  in  what  is  popularly  known  as  the  Reading  Sun- 
day Case,  and  which  was  published  in  our  issue  of  Nov.  2,  has  been 
appealed.  The  original  decision  was  in  favor  of  the  railway  com- 
pany, and  the  case  which  is  now  before  the  Superior  Court  is  to  be 
tried  in  Philadelphia. 

The  argument  of  the  attorneys  of  the  railway  company  to  con- 
firm the  decision  cover  several  legal  points  connected  with  the 
prosecution,  and  also  the  broad  question  of  the  definition  of  a 
"work  of  necessity,"  as  contained  in  the  Sunday  statute.  As  the 
wording  of  this  statute  does  not  differ  greatly  from  that  in  many 
other  States,  the  argument,  which  is  given  below,  will  be  of  gen- 
eral interest : 

THE  SUNDAY  LAW 

The  act  of  April  22,  1794  (3  Sm.  L.  177),  commonly  known  as 
the  Sunday  Law,  enacts  in  sec.  i  that, 

I£  any  person  shall  do  or  perform  any  worldly  employment  or  business 
whatsoever  on  the  Lord's  Day,  commonly  called  Sunday  (works  of  necessity 
and  charity  only  excepted),  *  *  *  »  every  person  so  offending  shall 
forfeit  and  pay  four  dollars,  etc. 

The  act  does  not  define  worldly  employment  or  business,  nor  does 
it  define  the  exceptions,  wisely  and  indeed  necessarily  leaving  the 
interpretation  of  the  law  to  the  courts,  in  its  application,  from  time 
to  time,  to  particular  cases.  There  is  a  proviso  that  limits  the 
power  of  the  courts,  by  stipulating  that  the  act  "shall  not  be  con- 
strued to  prohibit  the  dressing  of  victuals,"  etc.,  but  this  proviso 
only  emphasize  the  purpose  and  intent  to  leave  to  the  courts  the 
construction  in  all  other  cases. 

This  being  obvious,  how  shall  the  courts,  in  the  administration 
of  justice  for  the  common  welfare,  determine  what  is  a  work  of 
necessity  on  the  Lord's  day?  a  day  set  apart  for  rest  from  ordinary 
labor,  and  for  the  observance  of  religious  offices  and  services,  and 
recognized  as  one  of  the  most  salutary  regulations  of  our  social 
system. 

In  physics  and  metaphysics,  the  definition  of  necessity  is  abso- 
lute, as 

(1)  Being  such  in  its  nature  and  conditions  that  it  must  exist, 
that  cannot  be  otherwise,  impossible  to  avoid,  inevitable. 

(2)  Being  such  that  it  must  be  believed;  necessitated  by  the  con- 
stitution of  the  mind ;  transcendental ;  intuition ;  as  a  necessary 
idea  is  one  the  contrary  of  which  cannot  be  entertained  by  the 
mind. 

But  such  is  not  the  legal  definition  or  interpretation.  The  word 
necessary  in  law  is  a  flexible  term  and  not  absolute,  depending  upon 
the  conditions  and  circumstances  of  each  particular  case  to  which 
it  is  applied. 

In  the  familiar  cases  of  alimony  or  other  allowances,  the  neces- 
sities of  the  beneficiary  are  determined  by  the  court  according 
to  the  person's  financial  or  social  condition,  and  not  merely  by 
such  things  as  are  necessary  to  sustain  life.  So  in  granting  licenses 
to  sell  liquor,  the  law  stipulates  "that  the  place  to  be  licensed  is 
necessary  for  the  accommodation  of  the  public,"  but  in  the  inter- 
pretation of  that  law  we  know  necessity  is  given  a  very  broad  and 
liberal  construction,  very  far  from  being  absolute. 

The  reason,  however,  for  the  liberal  interpretation  of  this  last- 
named  statute  is  that  the  necessity  is  not  that  of  the  individual 
who  prays  for  the  license,  but  for  the  accommodation  of  the  public, 
and  that  same  reason  distinguishes  the  case  at  bar  from  the  ordi- 
nary cases  of  individual  employment. 

It  may  be  no  more  necessary  for  an  individual,  as  such,  to  con- 
duct or  operate  a  street  car  on  Sunday  than  to  build  a  house  or  en- 
gage in  any  ordinary  work  of  manufacturing  or  merchandizing; 
but  a  conductor  is  a  public  servant,  and,  as  such,  the  inquiry  is  not 
as  to  his  own  necessity,  but  that  of  the  public  which  he  serves. 

How,  then,  is  the  court  to  determine  the  public  necessity?  The 
only  answer  is — from  the  well-settled  and  established  customs  and 
habits  of  the  people  of  all  classes  and  conditions. 

It  was  quite  unnecessary  to  offer  evidence  to  show  what  is  a 
street  car,  or  what  are  its  uses,  or  what  labor  is  required  to  oper- 
ate it,  or  to  what  extent  the  public  uses  these  instrumentalities  for 
their  transportation  on  Sunday  as  well  as  on  other  days.  It  is  a 
subject  of  such  notoriety  and  universal  knowledge  as  to  render 
testimony  superfluous,  and  if  the  courts  will  take  notice  of  any  ex- 
isting political,  social,  and  economic  conditions,  they  need  not  be 
informed  of  the  essential  relations  of  street  railways  to  all  modern 
cities.  It  would  be  as  useless  as  to  offer  to  prove  the  existence  of 
the  cities  themselves. 

Nothing  has  so  tended  to  civilize  mankind  or  to  render  com- 
munities homogeneous,  as  cheap  and  easy  methods  of  transporta- 
tion, and,  without  commenting  upon  the  indebtedness  of  com- 
merce and  the  marvelous  prosperity  of  our  country  to  these  facil- 
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ities  on  a  larger  scale,  it  may  well  be  noted  that  our  street  rail- 
way systems,  within  the  last  forty  years,  have  relieved  the  con- 
gestion of  our  cities  and  scattered  the  people  from  center  to  cir- 
cumference, from  crowded  and  unwholesome  tenements  into  com- 
fortable homes  in  the  suburbs,  extending  the  areas  of  populous 
towns  almost  indefinitely;  the  street  railway  system  of  Reading 
covering  a  trackage  of  more  than  50  miles. 

With  the  convenience,  economy,  and  comfort  of  these  facilities, 
however,  has  come  a  corresponding  dependence  upon  them,  and 
to  suspend  their  operation  on  Sunday  or  any  other  day  amounts 
to  a  public  disaster.  An  illustration  of  this  was  afforded  in  Phila- 
delphia some  years  ago,  when  a  turbulent  and  disorderly  set  of 
men  violently  interrupted  the  street  railway  service  for  several 
days,  and  as  a  consequence  thereof  the  business  of  the  city  was 
practically  suspended,  the  City  Councils  could  not  get  together 
to  hold  their  appointed  meeting,  and  on  Sunday  the  churches  were 
empty  because  the  congregation  were  deprived  of  their  accustomed 
means  of  reaching  their  places  of  worship. 

The  learned  judge  of  the  court  below  recognized  all  this,  and 
said  the  court  would  take  judicial  cognizance  of  what  a  street  car 
is,  and  of  the  social  conditions  of  the  present  day,  without  requiring 
proofs. 

^  At  the  hearing,  counsel  for  appellant,  then  appearing  for  the 
prosecutor,  was  unable  to  produce  any  authority  to  show  that 
operating  a  street  car  on  Sunday  had  ever  been  held  to  be  a 
violation  of  the  act  of  1794,  or  that  in  all  the  forty  years  last  past, 
such  a  construction  had  ever  been  made. 

The  three  cases  cited  in  appellant's  paper  book  were  the  only 
ones  presented  to  the  court  below  at  the  hearing. 

The  first,  Johnston  vs.  Commonwealth,  22  Pa.  log,  decided  in 
1853,  was  the  case  of  the  driver  of  an  omnibus.  That  was  a 
private  enterprise,  and  not  the  exercise  of  a  franchise.  The 
driver  owed  no  duty  to  the  public  and  it  did  not  appear  that  the 
public  had  any  interest  in  or  was  in  any  way  dependent  upon  this 
single  vehicle  for  the  necessity  of  transportation.  The  court,  in- 
deed, treated  it  as  entirely  a  private  venture  and  likened  it  to  the 
opening  of  a  tavern,  a  store,  or  workshop  on  Sunday.  It  is  mani- 
fest, therefore,  that  the  case  does  not  apply,  without  regard  to  the 
altered  customs  and  habits  of  the  people  which  have  ripened  into 
necessary  conditions  since  that  time,  nearly  half  a  century  ago. 
The  maxim,  "Tcmpora  inutantiir  ct  nos  Hits  mutamur,"  applies,  and 
the  courts  in  interpreting  ancient  statutes  must  temper  them  to  the 
changed  conditions  of  the  times,  and  even  if  it  be  necessary  to 
avoid  a  great  mischief,  declare  them  obsolete  and  ineffectual. 

In  Wright  vs.  Crane,  13  S.  &  R.  452,  Chief  Justice  Tilghman 
says : 

It  must  be  a  very  strong  case  to  justify  the  Court  in  deciding  that  an  act 
standing  on  the  statute  book,  unrepealed,  is  obsolete  and  invalid.  I  will  not 
say  that  such  a  case  may  not  exist;  where  there  has  been  a  non-user  for  a 
great  number  of  years;  where,  from  a  change  of  times  and  manners,  an 
ancient  sleeping  statute  would  do  great  mischief  if  suddenly  brought  into 
action,  where  a  long  practice,  inconsistent  with  it,  has  prevailed. 

The  extreme  case  of  declaring  a  statute  invalid  does  not,  of 
course,  arise  here;  but,  if  the  interpretation  of  the  statute  in 
Johnston  vs.  Commonwealth,  supra,  had  any  application,  then 
"the  change  of  times  and  manners"  since  that  decision  would  war- 
rant the  court  in  disregarding  it. 

The  second  case.  Commonwealth  vs.  Jeandell,  2  Grant  506,  de- 
cided in  1859,  was  not  a  case  under  the  act  of  1794,  but  of  a  street 
car  driver  arrested  ana  bound  over  to  the  Quarter  Sessions  for  a 
breach  of  the  peace,  and  needs  no  comment. 

The  third  case,  Sparhawk  vs.  Union  Passenger  Railway  Com- 
pany, 54  Pa.  401,  was  not  a  case  under  the  act  of  1794,  and  there- 
fore does  not  apply. 

That  case  was  a  bill  in  equity  by  a  property  owner,  to  restrain 
the  company  from  running  its  cars  on  Sunday,  and  the  court  de- 
cided that  the  complainant  had  no  standing  in  equity  and  refused 
the  injunction  prayed  for. 

Although  that  case  did  not  involve  the  question  raised  here,  viz., 
the  interpretation  of  the  statute,  and  therefore  could  not  decide  it, 
the  subject  was  discussed  in  all  its  bearings  and  separate  opinions 
were  filed  by  several  of  the  judges.  Mr.  Justice  Read  discussed 
the  question  of  public  necessity  involved  in  the  interpretation  of  the 
act  of  1794,  in  the  light  of  conditions  existing  when  the  case  was 
decided  in  1867,  and  an  extract  from  his  opinion  concurring  in  the 
refusal  of  the  injunction,  seems,  therefore,  appropriate.  He  said 
(450)  : 

Having  established  the  absolute  necessity,  in  the  present  state  of  our  city, 
of  passenger  railways,  and  the  utter  impracticability  of  (toing  without  them, 
why  should  there  be  one  day  in  seven  in  which  that  necessity  must  cease,  and 
not  operate?  All  that  ceases  on  Sunday  is  common  toil  or  labor,  and  the 
intention  is  to  protect  the  lalioring  mnn,  who  earns  his  bread  by  the  sweat  of 
his  brow.  Besides  worship  and  prayer,  there  are  hours  for  healthful  and  in- 
nocent recreation.    These  are  protected  by  the  constitutional  provision. 

We  have  public  squares  and  a  great  public  park  owned  by  our  fellow- 


citizens,  and  intended  for  their  benefit,  and  that  of  their  wives  and  children. 
Clergymen,  lawyers,  physicians,  merchants,  and  eveti  judges,  have  six  days 
in  the  week  in  which  they  may  enjoy  all  these  and  other  similar  advantages, 
and  which  they  may  do  so  cheaply  by  means  of  the  passenger  railways.  The 
laboring  man,  the  mechanic,  the  artisan,  has  but  one  day  in  which  he  can 
rest,  can  dress  himself  and  his  family  in  their  comfortable  Sunday  clothes, 
attend  church,  and  then  take  healthful  exercise;  but,  by  this  injunction,  his 
carriage — the  poor  man's  carriage,  the  passenger  car — is  taken  away,  and  is 
not  permitted  to  run  for  his  accommodation.  The  laboring  man  and  his 
cliildren  are  never  allowed  to  see  Fairmount  Park,  a  part  of  his  own  property. 

The  cars  are  required  on  Sunday  to  carry  persons  to  and  from  church,  and 
are  not  these  church-going  people  entitled  to  have  them?  The  necessity  for 
this  clearly  exists  on  Sunday,  and  so  it  does  enable  persons  to  partake  of  the 
fresh  air  in  the  squares  and  parks  and  in  the  country. 

But  we  should  not  oblige  the  working  man  to  confine  himself  to  his  own 
narrow,  stifling  room,  and  forbid  him  to  enjoy  the  fresh  air  of  heaven.  We 
have  three  long  months  of  summer  which  the  laboring  man  cannot  escape. 
Merchants,  manufacturers,  lawyers,  judges  and  physicians  run  away  from 
them,  and  even  clergymen  leave  their  churches,  and  go  to  the  seashore  or  to 
the  mountains,  to  avoid  the  torrid  months  of  July  and  August.  Shall  not 
the  operative  have  the  poor  privilege  allowed  him  of  a  passenger  car  on 
Sunday  ? 

The  same  necessity  exists  on  Sunday  as  on  any  other  day,  enhanced  by  the 
fact  that  you  are  preventing  thousands  from  attending  houses  of  religious 
worship. 

I  place  my  opinion,  therefore,  of  the  entire  legality  of  running  passenger  cars 
on  Sunday  on  the  same  footing  with  the  Sunday  trains  of  the  steam  rail- 
roads, as  being  clearly  within  the  exceptions  both  of  necessity  and  charity. 
The  mail  protects  nothing  but  the  mail  car  on  the  steam  railroads,  and  many 
of  the  trains  carry  no  mail  at  all. 

I  am  deeply  impressed  with  the  necessity  of  a  proper  observance  of  Sun- 
day as  a  day  of  worship  and  prayer,  and  of  rest  from  labor;  but  living  under 
the  new  dispensation,  and  not  under  the  old  dispensation,  I  feel  no  inclina- 
tion to  turn  the  Lord's  day  into  a  Jcunsh  Sabbath. 

The  refusal  of  the  court  to  enjoin  the  company  from  running 
its  cars  on  Sunday,  after  such  an  exhaustive  discussion  and  con- 
sideration of  the  subject,  was  accepted  as  a  final  determination 
of  the  matter,  and  the  question  has  never  since  been  raised  in  any 
form. 

That  was  thirty-four  years  ago,  and  although  the  universal  cus- 
tom of  using  street  cars  on  Sunday  is  not  immemorial,  the  present 
generation  is  "to  the  manner  born,"  and  the  custom  has  settled  into 
a  habit  as  fixed  and  essential  to  the  comfort  and  happiness  of  the 
people  as  any  other  which  modern  civilization  has  contrived.  If 
the  street  cars  may  not  run  on  Sunday,  then  the  telephone  must 
be  silenced,  the  electric  light  extinguished  and  towns  left  in  dark- 
ness or  remitted  to  the  methods  of  a  himdred  years  ago.  Questions 
of  public  necessity  must  be  resolved  by  the  public.  The  common 
usage  is  the  only  evidence  upon  which  the  court  can  reach  a  con- 
clusion. The  whole  system  of  our  common  law  is  based  upon  the 
customs  and  habits  of  the  people,  and  the  laws  have  changed  with 
the  varying  conditions  of  society  from  tiine  to  time.  The  courts 
have  always  recognized  this  and  conformed  their  decisions  to  the 
exigencies  and  requirements  of  the  public  for  whose  welfare  the 
laws  are  administered.  This  is  notably  the  rule  for  the  English- 
speaking  countries  of  the  world,  but  it  is  in  some  measure  the  rule 
for  all  nations.  Wolsey.  in  the  introduction  to  his  international 
law,  says : 

Customs  within  each  country  existed  before  statutes,  and  so  observances 
come  imperceptibly  and  control  the  conduct  of  a  circle  of  nations. 

We  have  shown  that  in  Pennsylvania  the  usage  has  obtained,  by 
common  consent,  without  3  declaration  of  the  courts,  and  the  same 
is  true  of  nearly  all  of  the  States,  for  the  street  cars  run  on  Sun- 
day in  all  the  cities  of  the  country  without  exception.  In  Kentucky 
and  Georgia,  however,  where  similar  statutes  are  in  force,  the 
courts  have  had  occasion  to  interpret  the  meaning  of  necessity. 
In  Commonwealth  vs.  Louisville  &  Nashville  Railroad  Company, 
44  Amer.  Rep.  475  (1882),  it  was  held  that: 

It  is  lawful  for  a  railway  company  to  run  trains  for  passengers,  mail  and 
express  freight  on  Sunday.    It  is  a  work  of  necessity. 

Mr.  Justice  Pryor,  in  delivering  the  opinion  of  the  court,  said: 

The  law  regards  that  as  necessary  which  the  common  sense  of  the  country, 
in  its  ordinary  mode  of  doing  business,  regards  as  necessary.  The  change  in 
the  habits  and  customs  of  the  people,  and  the  mode  and  character  of  transpor- 
tation and  travel,  make  that  a  necessity  at  this  day  that  half  a  century  since 

would  not  have  been  so  regarded. 

*♦»*•• 

So  in  reference  to  the  use  of  street  railroads  in  towns  and  cities  on  the  Sab- 
bath day.  Those  who  have  not  the  means  of  providing  their  own  horses  or 
carriages  travel  upon  street  cars  to  their  place  of  worship,  or  to  visit  their 
friends  and  .acquaintances;  and  such  is  the  apparent  necessity  in  all  such 
cases  that  no  inquiry  will  be  directed  as  to  the  business  or  destination  of  the 
traveler. 

In  Augusta  Railroad  Company  vs.  Renz,  55  Ga.  126,  the  court 
said : 

In  view  of  the  dependence  of  the  people  for  travel,  in  the  cities  where 
street  railroads  have  been  established,  by  that  mode  of  conveyance  in  going 
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to  church,  visiting  the  sick,  etc.,  we  are  not  prepared  to  hold  that  the  running 
of  street  railroads  in  cities  and  the  vicinity  thereof,  where  the  same  have  been 
established,  on  Sunday,  is  not  a  work  of  necessity,  as  contemplated  by  the 
4579th  section  of  the  act,  and  that  it  is  unlawful  to  run  on  that  day. 

In  the  case  of  McGatrick  vs.  Wason,  4  Ohio  St.  566,  it  was  held : 

That  works  of  necessity  are  not  limited  to  the  preservation  of  life,  health 
and  property  from  impending  danger.  The  necessity  may  grow  out  of,  or 
indeed  be  incident  to,  the  general  course  of  business,  or  even  be  an  exigency 
of  a  particular  trade  or  business,  and  yet  be  within  the  exemption  of  the  act. 

In  Philadelphia,  W.  B.  &  R.  R.  Co.  vs.  Steam  Towboat,  23  How- 
ard 209,  the  court  said : 

We  have  sliown,  in  our  opinion  delivered  at  this  term,  that  in  other  Chris- 
tian countries,  where  the  observance  of  Sundays  and  other  holidays  is  en- 
forced by  both  church  and  State,  the  sailing  of  vessels  engaged  in  commerce, 
and  even  their  lading  and  unlading,  were  classed  among  the  works  of  neces- 
sity which  are  excepted  from  the  operation  of  such  laws. 


Massachusetts  Roads  to  Ginsolidate 




Schenectady  Railway's  New  Cars 

A  recent  order  of  motor  cars  for  the  Schenectady  (N.  Y. )  Rail- 
way Company,  given  to  the  St.  Louis  Car  Company,  comprises  six 
cars,  each  45  ft.  4  ins.  over  all.  The  car  bodies  proper  arc  34  ft., 
with  3-ft.  vestibules,  and  are  mounted  on  the  St.  Louis  Car  Com- 


One  of  the  most  important  street  railway  consolidations  that 
has  been  effected  in  Massachusetts  during  the  past  year  will  be 
consummated  as  soon  as  the  necessary  legal  details  can  be 
arranged,  and  the  authorization  of  the  Railroad  Commissioners 
secured.  The  interests  of  five  roads  operating  in  Newton  are  to 
be  combined  in  the  hands  of  a  joint  board  of  trustees  with  a  view 
to  ultimate  amalgamation.  The  roads  involved  are  the  Newton 
Street  Railway  Company,  the  Newton  &  Boston  Street  Railway 
Company,  Wellesley  &  Boston  Street  Railway  Company,  Com- 
monwealth Avenue  Street  Railway  Company,  and  the  Lexington 
&  Boston  Street  Railway  Company.  These  roads  serve  the  entire 
suburban  districts  west  of  Boston,  and  operate  from  Lowell,  on 
the  north  side,  to  Needham,  on  the  south,  and  west  to  Concord, 
connecting  at  six  points  with  the  surface  lines  of  the  Boston 
Elevated  Railway  Company. 

The  systems  to  be  consolidated  now  control  about  70  miles  of 
track,  and  the  roadbed,  equipment,  etc.,  is  thoroughly  modern. 
The  earnings  of  the  system  are  expected  to  reach  over  $500,000  per 
year  on  the  basis  of  10,000,000  passengers  carried  in  the  past 
twelve  months.    The  new  organization  will  take  the  form  of  -a 


NEW  CAR  WITH  SMOKING  COMPARTMENT  FOR  SCHENECTADY 


pany's  latest  patent,  No.  23,  truck.  An  interior  partition  is  placed 
in  the  car  to  form  a  smoking  compartment,  which  contains  four 
seats  on  each  side.  The  car  has  twelve  windows  on  each  side, 
with  four  double-post  spaces,  two  in  the  center  and  one  at  each 
end.  The  ends  of  the  car  have  stationary  glass  each  side  of  the 
doors.  The  cars  have  double  doors,  with  stationary  glass,  and 
the  edges  of  the  doors  are  finished  with  tongued  and  grooved  brass 
strips.  The  door  tracks  are  arranged  so  that  the  doors  will  work 
separately,  and  not  automatically.  The  vestibules,  which  are  5  ft. 
long,  have  three  drop  sash.  The  center  opening  of  the  vestibule  is 
one  sash,  and  the  other  two  openings  have  a  top  and  bottom  sash. 
The  vestibules  have  double  folding  doors  at  each  side.  The  plate 
glass  used  in  the  windows  is  imbedded  in  felt  on  all  edges.  The 
ventilator  is  of  white  florentine.  Each  car  has  four  folding  gates, 
which  are  to  be  used  in  summer,  when  the  folding  doors  are  re- 
moved from  the  car.  The  finish  of  this  car  is  of  mahogany,  and 
the  trimmings,  both  interior  and  exterior,  of  solid  bronze.  Bronze 
underguards  are  placed  outside  of  the  car.  The  trucks  on  which 
these  cars  are  mounted  have  33-in.  wheels,  with  3-in.  tread  and  7-in. 
flange. 

 ■ 

Illinois  Franchise  Tax  Suit 


A  bill  has  been  filed  in  the  United  States  District  Court  at 
Springfield,  on  behalf  of  the  Chicago  Union  Traction  and  the 
Chicago  Consolidated  Traction  Companies,  for  an  injunction  to 
restrain  the  State  Board  of  Equalization  from  reassessing  the  com- 
panies for  the  year  1900.  The  bill  will  apply  not  only  to  these  two 
companies,  but  to  all  their  underlying  corporations  as  well. 

This  step  will  take  the  whole  franchise  tax  matter  before  the 
United  States  Courts,  and,  whatever  the  ultimate  result,  probably 
will  keep  the  question  open  for  a  long  time. 

Only  the  assessment  for  the  year  1900  is  mentioned  in  the  bill, 
but  the  idea  is  that  if  a  decision  is  obtained  against  a  reassessment 
for  that  year,  it  will  cut  of¥  any  possibility  of  reassessment  for 
all  preceding  time.  This  fear  of  possible  back  taxation  has  been 
the  greatest  menace  to  the  corporations. 


parent  association  with  a  board  of  trustees,  the  directors  and  offi- 
cers of  the  various  companies  being  the  same  in  each  case. 

The  originator  of  the  consolidation  is  President  A.  D.  Claflin, 
of  the  Commonwealth  Avenue  Street  Railway  Company,  who  has 
been  seriously  considering  the  matter  for  some  time  past.  The 
consolidated  companies  will  be  known  as  the  Boston  Suburban 
Electric  Railway  Company.  The  main  oflices  of  the  company  will 
probably  be  located  at  Newtonville,  and  a  large  power  station 
will  be  erected  at  Waltham.  Mr.  Claflin  will  be  president  of  the 
new  company,  and  F.  H.  Lewis,  of  Brookline,  will  be  treasurer. 
The  consolidation  has  been  effected  without  the  aid  of  under- 
writers, all  the  stock  being  taken  by  the  stockholders  of  the  ex- 
isting companies. 

The  company  will  continue  the  management  of  Norumbego 
Park,  at  Riverside,  now  operated  by  the  Commonwealth  Avenue 
Street  Railway  Company,  and  will  develop  a  large  tract  of  land 
along  the  borders  of  Bedford  and  Lexington,  along  the  same  line. 
The  free  transfer  system  now  in  operation  will  be  done  away  with 
as  far  as  possible,  direct  lines  to  the  various  points  in  the  system 
being  the  ultimate  object.  Several  new  lines  will  be  put  in  opera- 
tion as  soon  as  franchises  can  be  secured. 

 ^.»^  

Knoxville  Traction  Sold 


Control  of  the  Knoxville  Traction  Company,  of  Knoxville, 
Tenn.,  is  reported  to  have  passed  into  the  hands  of  the  Railways 
&  Light  Company  of  America.  Baltimoreans  are  largely  inter- 
ested in  the  company.  Frank  S.  Hambleton,  of  Baltimore,  being 
president  of  the  company :  and  the  Baltimore  Trust  &  Guarantee 
Company  is  trustee  of  a  $850,000  mortgage  of  the  company.  It 
was  from  the  latter  company,  Hambleton  &  Company,  of  Baltimore, 
and  Kountze  Brothers  &  Company,  of  New  York,  that  control  of  the 
road  is  said  to  have  been  bought.  The  purchasers,  the  Railways  & 
Light  Company  of  America,  was  organized  under  the  laws  of  New 
Jersey,  with  an  authorized  capital  stock  of  $25,000,000,  part  of 
which  only  has  been  paid  in.   The  company  is  empowered  to  do  a 
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general  engineering  and  contracting  business,  and  to  purchase 
electric  railway,  light  and  other  properties..  The  company  is  in- 
terested in  a  number  of  plants  in  the  South.  The  officers  of  the 
company  are:  J.  Wm.  Middendorf,  president;  R.  Lancaster 
Williams,  vice-president;  A.  H.  Rutherford,  treasurer;  H.  P. 
Page,  secretary;  E.  C.  Hathaway,  general  manager. 



New  High-Speed  Electric  Road  Between  Trenton  and 
Princeton 

The  Trenton,  Lawrencevillc  &  Princeton  Railroad,  extending 
from  the  capital  of  New  Jersey  to  Princeton,  was  formally  opened 
for  passenger  traffic  on  Nov.  17,  by  the  running  of  the  first  of  the 
company's  new  trolley  cars.  The  distance,  12  miles,  was  covered 
in  twenty-five  minutes  on  the  first  trial  trip,  and  a  schedule  of 
twenty  minutes  for  the  entire  run  has  been  adopted. 

The  car  with  which  the  trip  was  made  is  one  of  a  number  or- 
dered from  the  St.  Louis  Car  Company  by  the  Lehigh  Valley 
Traction  Company,  with  which  the  new  road  is  identified  through 
the  interests  of  the  late  Albert  L.  Johnson.  At  several  points  on 
the  road  a  speed  of  60  miles  per  hour  was  attained. 

The  road  is  built  entirely  upon  a  private  right  of  way  under 
a  railroad  charter,  and  is  constructed  in  a  most  substantial  manner. 
Rails  weighing  70  lbs.  to  the  yard  are  used,  and  the  roadbed  has 
been  ballasted  with  gravel,  over  which  a  coating  of  cinders  is  being 
placed. 

The  new  road  is  a  part  of  the  through  line  from  New  York  to 
Philadelphia,  which  the  late  A.  L.  Johnson  proposed,  and  has  been 
under  construction  during  the  past  summer.  A  steam  locomotive 
was  run  over  the  road,  which  is  standard  gage,  to  haul  the  ma- 
terial used  in  the  construction,  and  is  now  used  in  hauling  freight, 
which  traffic  already  amounts  to  several  carloads  daily,  although 
no  efforts  have  as  yet  been  put  forth  to  develop  this  branch  of  the 
business. 

 »-^^  

Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney, 177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  NOV.  12,  1901 

686,241.  Car  Replacer;  R.  E.  Alexander,  Forest  City,  Pa.  App. 
filed  Feb.  20,  1901.  A  double  ended  block  having  guiding  grooves 
for  directing  the  wheel  on  to  the  rail. 

686,247.  Center  Plate  for  Car  Trucks ;  J.  C.  Barber,  Chicago, 
III.  App.  filed  June  3,  1901.  Abutting  concave  and  convex  sur- 
faces, one  of  which  is  provided  with  radial  grooves  for  the  escape 
of  water,  dust,  etc. 

686,379.  Side  Bearing  for  Car  Trucks ;  F.  B.  Agler  and  A.  G. 
Steinbrenner,  St.  Louis,  Mo.  App.  filed  March  18,  1901.  A  carriage 
containing  the  rollers  is  permitted  to  move  a  limited  extent  against 
the  action  of  the  springs. 

686,473.  Side  Bearing  for  Trucks  ;  J.  S.  Pearce,  Roanoke,  Va. 
App.  filed  Aug.  17,  1901.  A  box  containing  two  round-ended  blocks, 
upon  which  the  body  bolster  rests. 

686,643.  Vehicle  Brake  Mechanism ;  W.  Winkler,  Syracuse,  N. 
Y.  App.  filed  July  9,  1901.  A  gearing  interposed  between  the  drum 
and  the  brake  staff  for  multiplying  the  power. 

686,651.  Trolley  Wire  Hanger;  G.  W.  Gurten,  Piqua,  Ohio. 
App.  filed  March  21,  1901.  Details. 



ENGINEERING  SOCIETIES 


CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS.— Ar. 
ordinary  meeting  was  held  on  Thursday,  Nov.  21,  at  which  a 
paper  was  read  by  F.  P.  Shearwood  on  "The  Superstructure  of 
the  Interprovincial  Bridge,  Ottawa." 

NEW  YORK  RAILROAD  CLUB.— A  regular  meeting  was 
held  at  12  West  Thirty-First  Street,  New  York,  on  the  evening 
of  Thursday,  Nov.  21.  The  paper  presented  was  by  F.  J.  Cole, 
assistant  mechanical  engineer  of  the  American  Locomotive  Com- 
pany, on  "Recent  Locomotive  Construction  and  Performance." 

NEW  YORK  ELECTRICAL  SOCIETY.— The  218th  meet- 
ing will  be  held  at  the  College  of  the  City  of  New  York  on  Tues- 
day, Nov.  26,  at  8  pm.  A  paper  on  "The  Electrical  Operation 
of  Modern  Tools  and  Machinery"  will  be  presented  by  Robert 
Lo/Jer,  of  the  Bullock  Electric  Manufacturing  Company. 

AR/fERICAN  INSTITUTE  OF  ELECTRICAL  ENGI- 
NEERS.— The  Institute  will  hold  a  meeting  on  Nov.  22,  at  12 
West  Thirty-First  Street,  at  8:15  o'clock,  at  which  the  general 
subject  of  distribution  systems  will  be  discussed.  The  meeting  will 


be  opened  by  President  Steinmetz,  with  an  introduction  of  the 
topic,  and  a  number  of  short  papers  will  be  presented  by  the 
following  gentlemen:  Louis  A.  Ferguson,  of  Chicago;  Henry 
G.  Stott,  of  New  York;  Charles  F.  Scott,  of  Pittsburgh;  Harold 
W.  Buck,  of  Niagara  Falls;  W.  F.  Barstow,  of  New  York,  and 
W.  L.  R.  Emmet,  of  Schenectady.  It  is  expected  that  other 
members  of  the  institute  will  also  prepare  papers  especially  for 
this  meeting,  while  a  most  interesting  discussion  will  undoubtedly 
follow. 

BROOKLYN  ENGINEERS'  CLUB.— A  very  pleasant  ex- 
cursion was  made  by  the  club  to  the  new  East  River  bridge  on 
Saturday  afternoon,  Nov.  9.  Through  the  courtesy  of  the  Brook- 
lyn Heights  Railroad  Company,  the  party  was  taken  by  special 
trolley  car  from  the  Borough  Hall  to  the  bridge  anchorage.  Here 
it  was  augmented  by  several  other  members  and  their  friends,  and 
a  trip  across  the  river  over  the  foot  bridges  was  made.  About 
eighty  persons  enjoyed  the  invitation  of  the  bridge  engineers, 
among  whom  was  a  large  percentage  of  ladies.  On 
Thursday,  Nov.  21,  there  was  an  informal  discussion  in  the 
Club's  rooms,  on  the  subject  of  "Asbestos  and  Its  Uses,"  intro- 
duced by  F.  J.  Jewett,  manager  of  the  H.  W.  Johns  Manufacturing 
Company.  The  next  excursion  will  be  made  on  Saturday  after- 
noon, Nov.  23,  when  the  work  on  the  Rapid  Transit  tunnel  in 
Manhattan  will  be  inspected.  Members  and  guests  will  meet  at 
2  p.  m.,  at  Fifty-Ninth  Street  and  Broadway. 

 ♦♦♦  

PERSONAL  MENTION 


MR.  HUGH  J.  McGOWAN,  president  and  general  manager  of 
the  Indianapolis  Street  Railway  Company,  is  paying  a  visit  to  New 
York  City,  where  he  is  staying  at  the  Waldorf-Astoria. 

MR.  H.  E.  RAYMOND,  who  has  been  in  charge  of  the  erec- 
tion of  the  General  Electric  apparatus  at  Sao  Paulo,  Brazil,  re- 
turned to  Schenectady  a  short  time  ago. 

MR.  JAMES  FITZGERALD,  private  secretary  to  H.  A. 
Everett,  and  A.  Kittle,  of  Keen,  Van  Cortland  &  Company,  the 
New  York  bankers,  have  just  returned  from  a  trip  over  the  entire 
properties  of  the  Everett-Moore  syndicate. 

MR.  C.  F.  HOLMES,  general  manager  of  the  Metropolitan 
Traction  Company,  of  Kansas  City,  is  taking  a  short  holiday  in 
the  East.  He  has  been  spending  the  past  week  in  New  York  City, 
where  he  is  staying  at  the  Holland  House. 

MR.  WILLIAM  McMILLAN,  president  of  the  American  Car  & 
Foundry  Company,  died  in  St.  Louis  Nov.  15,  of  pneumonia.  He 
was  born  in  Hamilton,  Ont.,  sixty  years  ago,  and  was  a  brother  of 
United  States  Senator  James  McMillan  of  Michigan. 

J\IR.  G.  E.  BARKER  has  resigned  as  superintendent  of  the 
Columbia  &  Montour  Electric  Railway  Company,  of  Bloomsburg, 
Pa.,  to  accept  a  position  with  the  Union  Traction  Company,  of 
Philadelphia,  Pa.  Mr.  D.  G.  Hackett  has  been  appointed  to 
succeed  Mr.  Barker. 

MR.  ANTHONY  HENRY  METZELAAR  was  married  to 
Miss  Rae  Sloman  on  Wednesday,  Nov.  20,  at  the  bride's  home,  in 
Coldwater,  Mich.  Mr.  Metzelaar  is  manager  of  the  Knell  Air 
Brake  Company,  and  the  hearty  good  wishes  of  his  numerous 
friends  in  street  railway  circles  are  with  him. 

MR.  L.  J.  HIRT,  formerly  assistant  chief  engineer  of  the  Metro- 
politan Street  Railway  Company,  New  York,  and  later  connected 
with  the  New  England  Gas  &  Coke  Company,  sailed  on  the  steam- 
ship Buffon  on  Nov.  4  for  Brazil,  to  make  an  inspection  of  the 
works  of  the  Sao  Paulo  Tramway,  Light  &  Power  Company. 

MR.  H.  L.  COOPER,  after  having  successfully  completed  his 
work  in  Sao  Paulo,  Brazil,  returned  to  this  country  recently,  and 
is  now  in  Canada  investigating  other  water  powers.  Mr. 
Cooper's  management  of  the  hydraulic  development  at  Parnahyba 
for  the  Sao  Paulo  Tramway,  Light  &  Power  Company  has  lasted 
considerably  over  a  year. 

MR.  CHARLES  H.  MACLOSHIE,  engineer  of  the  Union  Elec- 
tric Railway,  of  Berlin  ;  Mr.  E.  D'Hoop,  director  of  the  tramways 
in  Brussels,  and  Mr.  I.  Pedrilali,  chief  engineer  of  the  electric  rail- 
way in  Brussels,  last  week  inspected  the  system  of  the  LTnion  Trac- 
tion Company  of  Indiana.  The  visitors  intend  to  make  a  thorough 
investigation  of  American  practice. 

MR.  W.  M.  BROWN,  who  entered  the  employ  of  the  Twin 
City  Rapid  Transit  Company  in  1892,  has  resigned  from  the  com- 
pany. Mr.  Brown  entered  the  shops  of  the  company,  holding  a 
menial  position,  and  his  marked  ability  was  rewarded  by  rapid 
advancement  until  he  was  appointed  master  mechanic,  which 
position  he  held  at  the  time  of  retirement. 
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LIABILITY  FOR  NEGLIGENCE 
CALIFORNIA.  —  CoUison   with   Vehicle  —  Evidence  —  Suffi- 
ciency. 

Defendant's  electric  car  collided  with  the  rear  end  of  a  heavy 
truck  drawn  by  a  four-horse  team,  causing  the  leaders  of  the  team 
to  run  away  against  the  plaintiff.  The  conductor,  who  was  called 
as  plaintiff's  witness,  testified  that  the  track  was  dry,  and  that  a 
reversed  current  could  have  stopped  the  car  in  30  ft.  The  result 
of  the  collision,  which  occurred  while  the  car  was  coming  down 
grade  at  a  speed  of  more  than  6  miles  per  hour,  demonstrated  that 
the  motorman,  who  was  inexperienced,  did  not  slacken  the  speed, 
and  that  the  cars  were  pushed  more  than  60  ft.,  half  of  that  dis- 
tance being  on  level  ground.  The  driver  of  the  wagon  testified 
that  no  signal  was  given  of  the  approach  of  the  car,  as  stated  by 
the  conductor  and  motorman.  Held,  sufficient  to  sustain  a  verdict 
that  the  motorman's  negligence  contributed  directly  to  plaintiff's 
injury. — (Horgan  vs.  Jones  et  al.,  63  Pac.  Rep.,  835.) 

GEORGIA. — Violation  of  Ordinance — Evidence — Carriers  of 
Passengers — Diligence  Required — Personal  Injuries — Instructions 
— Unavoidable  Accident. 

I.  Proof  of  facts  collat..rally  pertinent  to  the  issue  on  trial  is, 
though  they  are  not  alleged  in  the  plaintiff's  petition,  admissible 
in  his  behalf. 

■  2.  Evidence  of  the  violation  by  a  railroad  company  of  a  valid 
municipal  ordinance  is,  if  the  same  was  a  part  of  the  res  gestae  of 
an  occurrence  under  investigation,  admissible,  and  may  be  made 
the  subject-matter  of  appropriate  instructions  to  the  jury. 

3.  It  is  not  erroneous  to  instruct  a  jury  that,  relatively  to 
passengers,  it  is  the  duty  of  a  railway  company  to  use  "extreme 
care  and  caution,"  when,  in  connection  with  the  words  quoted,  the 
court  employs  language  appropriately  limiting  and  explaining 
their  meaning. 

4.  The  rule  of  law  requiring  railway  companies  to  exercise  ex- 
traordinary diligence  in  protecting  their  passengers  from  injury 
applies  as  well  to  the  construction  and  maintenance  of  tracks  as 
to  the  operation  of  cars  thereon. 

5.  A  judge,  in  stating  to  a  jury  what  are  the  plaintiff's  con- 
tentions, may  properly  call  their  attention  to  any  allegations  of  the 
petition  which  have  not  been  demurred  to  and  stricken  therefrom, 
and  which  are  supported  by  evidence. 

6.  An  instruction,  in  the  trial  of  an  action  against  a  railway 
company  for  personal  injuries,  that,  if  the  plaintiff  shows  a  prima 
facie  right  to  recover,  it  is  incumbent  upon  the  defendant  "to 
establish  by  a  preponderance  of  the  evidence  one  of  two  facts, 
either  that  it  was  without  negligence,  or  that  the  plaintiff  could 
have  avoided  the  consequence  of  the  negligence  by  the  exercise 
of  ordinary  care,"  is  not  rendered  erroneous  because  of  a  failure 
to  charge  in  the  same  connection  upon  the  law  of  contributory 
negligence  and  apportionment  of  damages,  the  more  especially 
when  the  legal  rules  bearing  upon  this  subject  are,  in  connection 
with  instructions  given  upon  the  measure  of  damages,  fully  and 
fairly  stated. 

7.  When,  in  such  a  trial,  the  court  explains  to  the  jury  what 
constitutes  an  unavoidable  accident,  and  instructs  them  that  if  the 
injury  to  the  plaintiff  was  the  result  of  such  an  accident  the  de- 
fendant is  not  liable,  an  instruction  in  the  language  above  quoted 
is  not  open  to  the  objection  that  "it  did  not  permit  the  jury  to 
consider  the  defense  that  said  injury  was  caused  by  an  unavoidable 
accident." 

8.  A  jury  is  not  bound  to  accept  as  true  the  literal  statements 
of  witnesses,  but  may  reject  the  same,  when  inconsistent  with  rea- 
son, or  with  facts  which  have  been  duly  established  to  their  satis- 
faction. 

9.  It  is  not  erroneous  to  refuse  to  give  in  charge  a  written 
request  setting  forth  a  proposition  which  is  an  absurdity,  though 
it  may  be  manifest  that  this  is  the  result  of  a  palpable  and  unin- 
tentional error  upon  the  part  of  counsel  in  framing  the  request. 

10.  Even  if  error  be  committed  in  compelling  a  party  to  pro- 
duce a  paper,  it  will  not,  if  harmless  to  him,  entitle  him  to  a  new 
trial. 

II.  The  requests  to  charge  not  dealt  with  above  were,  so  far 
as  legal  and  pertinent,  sufficiently  covered  by  the  general  charge 
given  in  the  present  case.  The  charge  as  a  whole  was  a  fair  pre- 
sentation of  the  law,  and  embraced  no  error  which  could  have 
been  prejudicial  to  the  defendant. 

12.  The  evidence  warranted  a  finding  in  the  plaintiff's  favor, 
and,  after  a  careful  review  of  the  same,  it  does  not  affirmatively 
appear  that  the  trial  court  abused  its  discretion  in  holding  that  the 
verdict  was  not  excessive  in  amount.- — (Macon  Consol.  St.  R.  Co. 
ys.  Barnes,  38  S.  E.  Rep.  756.)   


INDIANA. — Injury  to  Passenger  While  Alighting— Negligence 
— Pleading — Variance — Argument — Waiver  of  Objection. 

1.  A  complaint  alleging  that  a  street  car  was  stopped  to  allow  a 
passenger  to  alight,  and  that  while  she  was  in  the  act  of  getting 
off,  and  before  she  had  a  reasonable  time  to  do  so,  it  was  started, 
with  a  sudden,  quick  jerk  causing  her  to  be  thrown,  "all  of  which 
was  without  any  negligence  on  her  part  contributing  thereto,"  suffi- 
ciently negatives  contributory  negligence. 

2.  Under  a  complaint  alleging  that,  as  plaintiff  was  alighting 
from  a  street  car,  it  was  started  forward,  with  a  sudden,  quick 
jerk,  which  threw  her  to  the  ground,  it  need  not  be  shown  that  it 
was  started  forward.  It  is  enough  that  it  gave  a  sudden  jerk,  caus- 
ing the  accident. 

3.  Even  if  the  declination  of  defendant's  counsel  to  make  any 
argument  would  deprive  plaintiff  of  the  right  to  further  argument, 
where  the  court  allowed  each  side  one  and  one-half  hours  for  argu- 
ment, and  one  of  plaintiff's  counsel  having  made  an  argument  of 
twenty  minutes,  defendant's  counsel  declined  to  present  his  view, 
the  right  to  object  to  plaintiff's  other  counsel  being  allowed  to 
make  further  argument  is  waived  by  defendant's  counsel  replying 
thereto. —  (Citizens'  St.  Ry.  Co.  vs.  Huffer,  60  N.  E.  Rep.,  316.) 

IOWA. — Master  and  Servant — Personal  Injuries — Instructions — 
Earning  Capacity — Life  Tables. 

In  a  suit  by  a  servant  for  personal  injuries,  an  instruction  that 
"if  you  find  for  plaintiff,  you  will  consider  the  age  he  would  prob- 
ably have  reached  if  he  had  remained  in  good  health,  as  ascertained 
by  the  tables  of  the  expectancy  of  human  life  introduced  in  evi- 
dence," is  erroneous,  as  making  the  life  tables  conclusive  as  to  the 
"age  he  would  probably  have  reached,"  whereas  such  tables  are 
only  evidence  thereon. 

In  a  suit  by  a  servant  for  personal  injuries,  an  instruction  that 
"you  will  consider  the  extent  to  which  plaintiff's  earning  power 
as  a  laboring  man  would  be  lessened  and  diminished  by  the  char- 
acter and  nature  of  his  injuries,"  is  erroneous,  as  limiting  his  future 
earning  power  to  manual  labor. —  (Trott  vs.  Chicago  R.  I.  &  P.  Ry. 
Co.,  86  N.  W.  Rep.,  33.) 

MAINE. — Collision — Contributory  Negligence. 

There  is  no  absolute  rule  of  law  that  a  person  riding  along  a 
street  must  look  and  listen  for  an  approaching  car  before  entering 
upon  the  track  of  an  electric  railway.  Whether  his  failure  to  look 
or  listen  amounts  to  negligence  must  be  determined  from  all  the 
facts  and  circumstances  proved. 

The  defendant  is  the  owner  and  operator  of  an  electric  street 
railway,  its  track  running  along  Central  Street,  in  Bangor,  at  a 
grade  of  9  ft.  in  the  100.  The  plaintiff's  intestate  was  the  pro- 
prietor of  a  store  on  the  southerly  side  of  Central  Street. 

On  the  morning  when  he  met  with  the  accident  which  caused 
his  death  he  was  driving  down  the  northerly  side  of  that  street, 
seated  in  an  open  delivery  wagon,  his  horse  at  a  walk.  When 
nearly  opposite  his  store,  he  turned  to  cross  the  defendant's  track 
in  front  of  a  car  approaching  on  the  down  grade.  As  he  turned,  he 
had  an  unobstructed  view  of  the  track,  and,  had  he  looked,  he 
could  not  have  failed  to  see  the  approaching  car. 

He  continued  to  walk  his  horse  across  the  track  until  the  front 
end  of  the  car  struck  his  near  hind  wheel,  by  the  force  of  which 
he  was  thrown  from  his  seat,  and  fatally  injured.  The  testimony 
convinces  the  court  that  there  was  no  negligence  on  the  part  of 
the  defendant's  servants,  and  that  the  intestate  met  with  the  in- 
juries which  caused  his  death  solely  by  reason  of  his  own  negli- 
gence, and  that  the  verdict  for  the  plaintiff  was  manifestly  wrong. 
—  (Fairbanks  vs.  Bangor,  O.  &  O.  Ry.  Co.,  49  Atl.,  421.) 

MARYLAND.— Death  of  Party— Substitution— Street  Railroads 
— Negligence — Jury. 

1.  Under  Code,  art.  75,  sec.  25,  providing  that  no  action  brought 
to  recover  damages  for  injuries  to  the  person  by  negligence  shall 
abate  by  reason  of  the  death  of  the  plaintiff,  but  that  the  personal 
representatives  of  the  deceased  might  be  substituted ;  and  Id.  art. 
5,  sec.  73,  authorizing  the  proper  party  to  suggest  the  death  of 
either  party  after  appeal,  and  to  appear  and  prosecute  or  defend 
the  same — the  administrator  of  a  plaintiff  in  such  an  action,  who 
died  after  he  had  appealed,  may  be  substituted  to  prosecute  the 
appeal. 

2.  The  plaintiff,  four  years  and  three  months  of  age,  was  play- 
ing on  a  bar  under  and  near  the  rear  of  a  horse  street  car,  which, 
with  two  or  three  other  cars  in  front  of  it,  had  stopped  in  the  street 
for  about  half  an  hour,  when  the  car  started  forward,  without 
warning,  and  the  rear  wheels  passed  over  plaintiff's  arm  and  leg... 
None  of  the  defendant's  employees  were  on  the  side  of  the  car 
where  the  plaintiff  was  playing,  or  knew  or  had  reason  to  think 
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that  he  was  under  the  car,  nor  could  they  see  him  from  their  proper 
positions  in  managing  the  car.  Held,  that  there  was  no  negligence 
on  the  part  of  defendant  contributing  to  the  injury,  and  an  instruc- 
tion for  the  defendant  was  proper,  as  the  defendant  owed  no  duty 
to  plaintiff  to  signal  when  about  to  start  the  car,  or  to  anticipate 
that  he  might  be  playing  under  the  car. 

3.  To  entitle  plaintiff  to  recover  for  injuries  caused  by  being 
run  over  by  a  street  car,  some  negligence  must  be  shown  on  the 
part  of  the  defendant  which  directly  contributed  to  the  injury 
complained  of. 

4.  Where,  in  an  action  for  damages  for  injuries  resulting  from 
being  run  over  by  a  street  car,  there  is  any  legally  sufficient  evi- 
dence of  defendant's  negligence,  the  question  should  be  submitted 
to  the  jury.— (Siacik  vs.  Northern  Cent.  Ry.  Co.,  48  Atl.  Rep.,  149.) 

MARYLAND. — Contributory  Negligence — Instruction. 

Plaintiff  was  handing  a  cooling  board,  which  was  37  ins.  long 
and  27  ins.  wide,  over  the  gate  of  a  south-bound  electric  car,  when 
a  north-bound  car  slowly  approached.  The  motorman  of  the  ap- 
proaching car  told  plaintiff  to  look  out,  and  he  replied,  "All  right," 
and  stepped  on  the  step  of  the  standing  car,  but  got  down,  and 
started  alongside  of  it  to  the  rear,  when  the  motorman  on  the  stand- 
ing car  told  him  to  go  around  in  front.  Plaintiff  was  caught  be- 
tween the  two  cars,  and  his  ribs  fractured.  Held,  that  it  was  error 
to  modify  an  instruction  that  plaintiff  could  not  recover  if  the  jury 
should  find  him  guilty  of  contributory  negligence  by  inserting, 
"Unless  the  defendant's  motorman  could  have  avoided  the  accident 
by  the  exercise  of  due  care  after  he  saw,  or  ought  to  have  seen, 
plaintiff's  peril,"  since  the  instruction,  as  modified,  was  not  war- 
ranted by  the  evidence. —  (Baltimore  Consol.  Rys.  Co.  vs.  Arm- 
strong, 48  Atl.  Rep.,  1047.) 

MASSACHUSETTS.— Master  and  Servant— Providing  Safe 
Place  for  Work — Assumption  of  Risk — Taking  Case  from  Jury. 

1.  A  street  railway  company  can  not  be  charged  with  failure 
to  provide  a  safe  place  for  the  conductor,  by  reason  of  a  tree  close 
to  the  side  of  the  car ;  the  location  of  the  tracks  being  determined, 
not  by  the  company,  but  by  the  selectmen  and  road  commissioners 
of  the  town,  and  it  not  appearing  that  the  company  had  any  right 
to  remove  the  tree. 

2.  A  conductor  on  a  street  car,  who  has  been  some  time  in  the 
service,  and  knows  of  the  presence  of  a  tree  close  to  the  tracks, 
assumes  the  risk  of  the  danger  therefrom. 

3.  The  court,  in  a  negligence  case,  may  take  it  from  the  jury 
at  the  close  of  plaintiff's  case,  without  defendant  resting.  His 
resting  is  necessary  only  that  he  may  except  if  the  court  refuses 
to  take  it  from  the  jury. 

4.  A  conductor  on  an  open  street  car  assumes,  as  part  of  the 
risk  of  the  employment,  any  enhancement  of  the  danger  from  the 
presence  of  a  passenger  on  the  running-board  along  the  side  of 
the  car;  and  it  makes  no  difference  that  the  passenger  is  a  superin- 
tendent of  the  railroad  company,  superintending  at  the  time,  to  the 
extent  of  having  an  eye  on  the  way  the  car  is  managed,  and  that 
there  are  seats  in  the  car,  so  that  it  is  not  necessary  for  him  to  be 
on  the  running-board.— (Hall  vs.  Wakefield  &  S.  St.  Ry.  Co.,  59 
N.  E.  Rep.,  668.) 

MASSACHUSETTS.— Ejecting  Passengers— Negligence. 

1.  A  passenger  on  a  street  car,  who  acts  in  such  a  manner  as  to 
justify  the  inference  that  he  is  intoxicated,  and  falls  into  a  sleep 
or  stupor,  which  the  conductor  fails  to  break  by  shaking  him,  may 
be  ejected. 

2.  Pub.  St.  c.  112,  sec.  197,  relating  to  passengers  on  street  rail- 
ways, and  providing,  "whosoever  does  not  on  demand  first  pay 
such  toll  or  fare  shall  not  be  entitled  to  be  transported  for  any  dis- 
tance, and  may  be  ejected  from  a  street  railway  car,"  governs 
wherever  the  railway  is  located. 

3.  Where  a  passenger  on  a  street  car  is  drunk,  and  can  not  be 
aroused  to  pay  his  fare,  it  is  not  the  due  and  proper  care,  required 
of  the  company  in  ejecting  him,  to  put  him,  on  a  dark  and  stormy 
night,  in  an  unlighted  road,  some  distance  from  buildings,  but  where 
street  cars  are  passing  in  each  direction  and  teams  are  likely  to  be. 
—  (Hudson  vs.  Lynn  &  B.  R.,  59  N.  E.  Rep.,  647.) 

MASSACHUSETTS.— Crowded  Car— Assisting  Passenger  to 
Alight — Duty  of  Conductor — Evidence. 

1.  Plaintiff  fell,  on  alighting  from  a  crowded  car  at  a  transfer 
point,  by  tripping  over  something  on  the  rear  platform.  Plaintiff 
weighed  over  200  pounds,  and  was  prevented  from  holding  to  the 
hand  rail  by  the  number  of  passengers ;  and  the  conductor,  who 
was  in  the  middle  of  the  car,  did  not  assist  her  to  alight.  Held, 
that  the  evidence  was  not  sufficient  to  show  negligence  on  the  part 
of  defendant. 

2.  Where  plaintiff  was  injured,  while  alighting  from  a  crowded 
street  car,  by  tripping  over  something  on  the  rear  platform,  and 
there  was  no  evidence  that  she  was  jostled  by  anyone,  evidence 
that  the  button  on  her  companion's  jacket  was  torn  off  by  brushing 
against  the  passengers  as  she  was  alighting  just  before  plaintiff, 


was  properly  excluded  as  irrelevant. —  (Jacobs  vs.  West  End  St. 
Ry.  Co.,  59  N.  E.  Rep.,  639.) 

MASSACHUSETTS.— Carriers— Injury  to  Passenger. 

Where  a  passenger,  alighting  from  a  train,  slips  on  a  banana 
skin,  and  there  is  no  evidence  as  to  the  length  of  time  it  had  been 
on  the  platform,  he  is  not  entitled  to  recover. — -(Goddard  vs.  Boston 
&  M.  R.  Co.,  60  N.  E.  Rep.,  486.) 

MASSACHUSETTS.— Injuries  to  Passenger. 

A  carrier  is  not  liable  to  a  passenger  for  injuries  received  by 
reason  of  being  tripped  by  a  drunken  passenger,  who  was  being 
ejected  from  the  car  by  the  conductor  in  the  exercise  of  due  care. — 
(Cobb  vs.  Boston  Elevated  Ry.,  60  N.  E.  Rep.,  476.) 

MASSACHUSETTS.— Duty  to  Look  and  Listen— Injury  to 
Pedestrian. 

The  look-and-listen  rule  applicable  to  steam  railroad  track  cross- 
ings should  be  extended  to  street  railways  with  great  caution. 
Whether  a  party  is  guilty  of  negligence  in  attempting  to  cross  a 
street  railway  track  without  first  looking  and  listening  for  ap- 
proaching cars  is  ordinarily  a  question  of  fact. —  (Riley  vs.  Minne- 
apolis St.  Ry.  Co.,  85  N.  W.  Rep.,  947.) 

MINNESOTA.— Right  of  Way— Collision  with  Street  Car. 

1.  A  street  car  company  operating  cars  upon  public  streets  and 
other  persons  lawfully  occupying  such  streets  have  rights  alike,  in 
the  main.  The  cars  can  not  turn  out,  as  can  persons  driving  or 
walking,  so  that  in  this  respect  it  may  be  said  that  the  company 
has  a  paramount  right  over  its  tracks.  Beyond  that,  the  duties 
of  the  parties  are  reciprocal,  and  so  are  their  rights.  Except  as 
before  indicated,  they  are  charged  with  the  same  measure  of  care 
and  the  same  duties. 

2.  A  certain  assignment  of  error  directed  to  a  ruling  of  the 
court  upon  the  admission  of  the  evidence  considered  and  disposed 
of.    Held,  that  the  court  did  not  err. 

3.  Held,  that,  from  the  evidence,  it  did  not  conclusively  appear 
that  the  driver  of  a  horse  injured  in  a  collision  with  a  street  car 
was  guilty  of  contributory  negligence. —  (Armstead  vs.  Mendenhall, 
85  N.  W.  Rep.,  929.) 

MINNESOTA. — Negligence — Injury  to  Passenger — Strike. 

1.  A  street  railway  company  is  not,  as  to  his  passenger,  guilty 
of  negligence  in  attempting  to  operate  its  cars  during  a  strike  of  its 
employees,  unless  the  conditions  are  such  that  it  ought  to  know,  or 
ought  to  reasonably  anticipate,  that  it  can  not  do  so  and  at  the  same 
time  guard  from  violence,  by  the  exercise  of  the  utmost  care  on  its 
part,  those  who  accept  its  implied  invitation  to  become  passengers. 

2.  Rule  applied,  and  held,  that  the  evidence  in  this  case  is  not 
sufficient  to  support  a  finding  of  the  jury  to  the  effect  that  the  de- 
fendant was  guilty  of  negligence  in  attempting  to  operate  its  cars 
during  a  strike. —  (Fewings  vs.  Mendenhall,  86  N.  W.  Rep.,  96.) 

NEW  JERSEY. — Injury  to  Passenger — Negligence — Evidence. 

The  plaintiff  sued  the  defendant,  operating  an  electric  street  rail- 
way, for  personal  injuries  received  in  an  attempt  to  board  a  car 
as  a  passenger.  The  evidence  showed  that  at  the  lower  corner  of 
a  street,  intersecting  that  on  which  ran  the  line  of  the  railway,  a 
group  of  intending  passengers  stood  awaiting  a  car;  that  the  plain- 
tiff crossed  to  the  upper  corner,  and  stood  there  with  others,  as  a 
car  was  approaching;  that  he  waved  his  hand  toward  the  car,  which 
slackened  its  speed,  but  did  not  stop  ;  that  two  passengers  got  safely 
on  the  car;  that  the  plaintiff  seized  the  hand-rail,  and  placed  one 
foot  on  the  step,  and,  with  the  other  on  the  ground,  was  dragged 
along  until  he  came  in  contact  with  some  railroad  ties  near  the 
track,  in  the  middle  of  the  intersecting  street,  when  he  lost  his 
hold,  and  received  severe  injuries.  The  plaintiff  and  one  witness 
testified  that  the  speed  of  the  car  increased  after  he  had  taken  hold 
of  the  railing ;  another  witness  for  the  plaintiff  and  several  wit- 
nesses for  defendant  testified  that  there  was  no  increase,  but  in- 
stead a  decrease  of  the  speed  of  the  car.  No  proof  was  offered 
that  the  motorman  in  any  way  indicated  that  he  meant  to  stop  at 
the  upper  corner,  and  he  testified  that  he  did  not  notice  anyone 
there.  Held,  that  a  verdict  in  favor  of  the  defendant  should  have 
been  directed,  (i)  because,  on  the  facts  stated,  a  jury  could  not 
fairly  find  negligence  chargeable  to  the  defendant,  and  (2)  because, 
with  the  railroad  ties  in  full  view,  the  plaintiff  assumed  all  risk  of 
iniury  from  them  when  he  attempted  to  get  on  the  moving  car.- — 
(SchnuVlt  vs.  North  Tersev  St.  Ry.  Co..  49  Atl.  Rep.  438.) 

MISSOURI. — Death  by  Negligence — Resulting  Damages — Re- 
covery— Riebt  of  Action. 

T.  No  action  will  lie,  cither  at  common  law  or  under  the  statute, 
in  favor  of  parents,  to  recover  damages  resulting  from  the  pre- 
\'cntion  of  the  performance  of  a  contract  by  their  adult  son  to 
support  theni,  due  to  his  death  through  defendant's  negligence. 

2.  An  action  to  recover  damanges  resulting  from  the  preven- 
tion of  the  performance  of  a  contract  of  plaintiffs'  son  to  support 
them  will  not  lie.  the  damages  being  too  remote. — (Brink  et  tlx. 
vs.  Wabash  R.  Co.,  60  S.  W.  Rep.,  1058.) 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Nov.  20,  1901. 
The  enormous  exportation  of  gold  to  Europe  was  the  principal 
feature  of  the  past  week  in  the  money  market.  Since  the  move- 
ment started  in  the  last  week  of  October,  $17,500,000  has  been  with- 
drawn, $7,000,000  of  which  was  taken  for  shipment  by  Tuesday's 
steamer  alone.  The  causes  of  this  outflow  have  already  been  ex- 
plained ;  they  are  not  to  be  found  in  any  change  in  the  commercial 
trade  balance,  which  is  still  running  heavily  in  favor  of  this 
country,  but  they  represent  entirely  the  repurchase  of  foreign-held 
securities,  part  of  which  were  unloaded  on  this  market  last  spring, 
and  carried  along  since  then  by  sterling  loans,  and  part  of  which 
have  issued  from  foreign  sources  during  the  last  month  or  two.  It 
is  a  mistaken  notion,  of  course,  to  regard  the  movement  as  an  un- 
favorable sign,  for  it  means  nothing  more  than  that  we  are  paying 
off  a  long-standing  indebtedness  abroad  with  gold,  instead  of  with 
an  excess  of  merchandise  exports,  which  is  no  longer  adequate  for 
the  purpose.  It  is  also  an  error  to  regard  the  operation  as  being 
forced  upon  this  market  by  Europe's  money  exigencies.  This  may 
have  been  true  when  gold  started  to  move  abroad  a  month  ago, 
when  London  was  hard  pressed  by  demands  from  Paris  and  Berlin, 
and  sought  to  shift  the  burden  upon  this  country.  But  since  the 
London  market  has  reduced  its  buying  price  for  gold  to  a  minimum 
figure,  and  since  sterling  exchange  at  the  Continental  centers  has 
risen  well  above  the  import  level,  it  is  obvious  that  there  is  no 
longer  any  compulsion  about  the  American  shipments.  These  ship- 
ments will  probably  continue  some  time  longer,  but  it  will  be  be- 
cause the  local  market  is  availing  itself  of  a  favorable  opportunity 
to  liquidate  its  immediate  obligations,  and  not  because  the  condi- 
tion of  the  foreign  markets  requires  it.  This  distinction  is  all  im- 
portant because  it  removes  whatever  ground  there  might  seem  to 
be  for  uneasiness  over  the  gold  exporlations.  Along  with  this  it  is 
to  be  noted  that  so  far  the  loss  to  Europe  has  been  more  than  offset 
by  treasury  disbursements  on  account  of  bond  redemption  ;  by  the 
arrivals  of  gold  at  the  Pacific  Coast  cities,  and  by  the  return  of  funds 
from  the  interior,  which  now  seems  to  have  set  in  in  earnest.  Bank 
reserves  are  likely  to  remain  low,  and  money  rates  firm  for  the  rest 
of  the  year,  but  nothing  approaching  a  stringency  is  at  all  feared. 
Call  loans  are  made  freely  at  4  per  cent  and  4^/^  per  cent,  and  time 
loans  for  all  periods  on  good  security  collateral  command  4%  per 
cent. 

The  Stock  Harket 

Dealings  in  the  stock  market  have  fallen  off  decidedly  in  volume 
during  the  week,  and  whatever  outside  interest  there  was  a  week 
ago  has  disappeared.  Except  in  a  few  individual  stocks,  notably 
the  local  tractions  and  the  anthracite  coal  issues,  in  which  opera- 
tions for  a  rise  on  a  large  scale  have  been  in  progress,  realizing 
sales  have  exceeded  new  buying  orders,  and  prices  have  fallen  off 
in  consequence.  The  vigorous  declaration  of  the  Governor  of  Min- 
nesota that  he  will  contest  the  legality  of  the  new  Northern  Se- 
curities Company  is  made  light  of  by  the  principal  parties  to  the 
deal,  but  it  has  undoubtedly  influenced  speculative  sentiment  for 
the  time  being  against  the  stocks  of  the  Union  Pacific  and  St.  Paul 
companies,  as  well  as  those  of  the  other  Western  roads  which  are 
not  so  directly  concerned  in  the  new  alliance.  This  incident  can- 
not, however,  be  said  to  be  the  main  cause  for  the  week's  reaction 
on  the  Stock  Exchange.  It  seems  to  be  pretty  plain  that  the  finan- 
cial powers  which  originate  and  support  "bull"  campaigns  are  not 
disposed  to  act  until  money  conditions  are  more  favorable  to  a 
general  speculation.  On  the  other  hand,  the  comparatively  slight 
effect  of  the  enormous  exports  of  gold  shows  that  the  money  market 
is  a  negative  influence  only  in  the  security  dealings.  The  best  in- 
formed observers  are  inclined  to  look  for  the  continuance  of  the 
present  traders'  market  for  some  little  time,  with  such  activity  as 
there  may  be  confined  to  special  stocks. 

Among  these  individual  issues,  one  of  the  prime  favorites  is 
Manhattan.  The  report  of  earnings  made  public  last  Wednesday, 
and  reprinted  in  last  Saturday's  issue  of  this  paper,  has  given  the 
critics  an  opportunity  for  some  exceedingly  rosy  predictions  con- 
cerning the  immediate  future  of  this  property.  It  was  especially 
noteworthy  that  the  rate  of  increase  in  earnings  was  greater  during 
the  latter  half  of  the  year  than  the  first,  and  that  on  the  basis  of  the 
results  for  the  September  quarter  the  company  was  earning  fully 
6  per  cent  on  the  stock.  President  Gould's  statement  that  electrical 
equipment  would  be  installed  prett}'  thoroughly  by  the  end  of  an- 
other year  recalled  the  estimate  which  he  gave  out  some  time  ago, 
that  the  change  from  steam  to  electric  motive  power  would  add  at 


least  I  per  cent  to  the  net  income  of  the  company.  It  would  be  rea- 
sonable to  assume,  therefore,  that  at  the  expiration  of  another 
twelve  months,  Manhattan  will  be  able  to  show  a  dividend  surplus 
equal  to  7  per  cent  on  its  share  capital.  This  calculation  has  been 
the  main  inspiration  in  the  week's  advance  in  the  stock.  Other 
stories  have  been  circulated  to  explain  the  strength  in  this  and  the 
other  local  traction  shares,  one  of  them  that  a  holding  company  is 
to  be  formed  to  take  over  the  combined  stock  issues,  but  they  are 
obviously  of  an  unsubstantial  and  purely  speculative  character.  The 
rise  in  Metropolitan  can  be  easily  set  down  to  the  anticipated  new 
issue  of  stock  to  provide  for  the  installation  of  electricity  on  the 
remaining  horse  car  lines,  and  to  the  desire  of  speculative  interests 
to  make  the  subscription  privileges  for  the  new  stock  as  valuable 
as  possible.  In  the  case  of  Brooklyn  Rapid  Transit,  which  has  ad- 
vanced less  than  the  others,  the  show  of  strength  is  mainly  sym- 
pathetic. 

Philadelphia 

The  directors  of  the  Union  Traction  company  adjourned  on 
Monday  without  announcing  any  decision  regarding  the  call  for  an 
assessment  of  $5  a  share  on  the  stock.  It  is  predicted  by  some  that 
this  action  will  be  taken  at  the  December  meeting,  that  the  required 
payments  will  be  divided  into  two  equal  instalments,  and  that  a 
dividend  will  be  declared  at  the  same  time,  which  will  cover  the 
amount  of  one  instalment.  The  assessment  of  $5  a  share  would 
raise  $3,000,000,  which,  presumably,  would  be  used  to  compensate 
the  company  for  the  sum,  slightly  in  excess  of  this  total,  which  they 
have  deducted  from  earnings  during  the  last  year  or  so  to  make 
improvements  in  the  property.  The  market  for  the  stock  has  ap- 
parently acted  on  the  theory  that  the  worst  is  now  out,  and  that 
with  the  modifying  provision  for  the  dividend,  the  situation  is  not 
so  bad  after  all.  The  price  rose  on  Monday  to  31H,  the  highest 
level  reached  since  the  early  part  of  last  summer.  Trading  through- 
out the  week  has  been  heavy.  Philadelphia  Traction  showed  sym- 
pathetic strength,  going  up  %  of  a  point  to  97.  The  increase  in  the 
annual  rate  of  dividend  on  American  Railways,  from  4  per  cent  to  s 
per  cent,  had  evidently  been  partly  discounted  in  the  previous 
week's  advance.  The  stock  rose  to  4454.  but  realizing  sales  pre- 
vented a  further  rise.  Scarcely  anything  has  been  done  in  Con- 
solidated of  Pittsburgh  shares.  Two  hvmdred  of  the  common 
sold  at  23^4,  and  a  like  amount  of  the  preferred  at  65^,  and  later 
at  63!>2,  ex-dividend.  The  only  other  transactions  in  stocks  were 
small  sales  of  Railways  Company  General  at  ^.nd  sVi-  Bonds 
have  not  displayed  much  activity.  Indianapolis  Railway  4s  were 
strong  at  87.>g,  and  Citizens  Passenger,  of  Indianapolis,  Ss  at  109^. 
Electric  Peoples  Traction  4s  changed  hands  rather  freely  at  97^^, 
and  LInited  Railways  4s  at  89^^.  A  single  sale  of  Wilmington  and 
Chester  Traction  5s  was  reported  at  105^4. 

Chicago 

The  traction  share  market  in  Chicago  has  been  irregular,  but 
stronger  in  the  main  than  it  was  a  week  ago.  On  Friday  it  was 
announced  that  the  Union  Traction  Company  had  brought  an 
injunction  suit  against  the  State  Board  of  Equalization,  restraining 
them  from  taking  action  under  the  recent  franchise  tax  decision. 
The  common  stock,  which  had  sold  as  low  as  I2>4,  rose  quickly  to 
14,  and  the  preferred  recovered  from  49^2  to  54.  That  the  injunc- 
tion will  hold  seemed  doubtful,  in  the  view  of  some  oper- 
ators, and  reflecting  this  doubt  the  Union  Traction  shares  dropped 
back  again  to  13  for  the  common,  and  51  for  the  preferred.  West 
Chicago  sold  down  also  from  96  to  95.  Among  the  elevated  stocks 
Metropolitan  has  been  the  strongest  feature,  the  common  selling 
freely  at  40^4,  and  scattered  lots  of  the  preferred  as  high  as  93. 
Small  sales  of  Northwestern  common  at  40,  the  preferred  at  90,  and 
South  Side  Elevated  at  10954  were  recorded  during  the  week. 
Lake  Street  continued  rather  heavy  around  I2j4-  Investment 
sales  in  moderate  quantity  were  reported  in  City  Railway  at  190. 
Traffic  on  both  surface  and  elevated  lines  keeps  on  showing  remark- 
able gains  over  a  year  ago.  Union  Traction  is  said  to  be  earning 
$2,000  a  day  more. 

Other  Traction  Securities 

The  sharp  rise  in  Twin  City  Rapid  Transit  on  th^  New  York 
Stock  Exchange  this  week  is  associated  with  the  plans  mentioned 
some  time  ago  for  increasing  the  electric  lighting  capacity  of  the 
company.  Interest  has  subsided  somewhat  in  the  St.  Louis  se- 
curities. Transactions  were  reported  on  the  New  York  curb  in 
the  latter  half  of  last  week  at  8854  for  the  preferred,  and  31  for  the 
common,  and  business  at  these  figures  was  fairly  brisk.  Nothing 
has  been  done  in  them,  however,  during  the  last  few  days.  In 
Boston  traction  dealings  have  been  extremely  light,  with  sales  of. 
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Massachusetts  Electric  preferred  at  94,  the  common  at  36,  and 
Boston  Elevated  at  165,  a  decline  of  a  point.  The  feature  of  the 
Baltimore  market  has  been  a  sharp  advance  in  Knoxville  Traction 
Ss  to  gg}i,  a  gain  of  twelve  points  during  the  last  fortnight.  New 
interests  are  said  to  be  buying  into  the  property,  with  the  idea  of 
getting  control  and  putting  it  on  a  better  paying  basis.  No  deal- 
ings are  reported  in  New  Orleans  Traction,  and  quotations  are  un- 
changed, at  2954  bid  for  the  common,  and  105  bid  for  the  preferred. 
Louisville  Railway  common,  which  sold  a  week  ago  at  106,  re- 
covered to  107J4  bid,  but  with  no  stock  offered  under  lo&yi.  The 
preferred  was  firmer  at  116.  Syracuse  Rapid  Transit  common  is 
up  a  point  on  the  bid  price  to  26,  but  New  York  specialists  are  not 
offering  the  stock  below  30. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1901 
Closing  Bid 
Nov.  12  Nov.  19 

American   Railways  Company                                                      42  HVi 

Boston  Elevated                                                                          1651/2  165 

Brooklyn  R.  T                                                                             6S14  68 

Chicago  City                                                                                190  188 

Chicago  Union  Tr.  (.common)                                                     12%  12% 

Chicago  Union  Tr.  (preferred)                                                     50  52% 

Cleveland  City                                                                              Ill  111 

Cleveland   &   Jiastern   31 

Cleveland  Electric                                                                         86  86 

Columbus   (common)                                                                     44  45 

Columbus    (preferred)                                                                   100  100 

Consolidated  Traction  of  N.  J                                                     65  67% 

Consolidated  Traction  of  N.  J.  5s                                                109  109% 

Consolidated  Traction  of  Pittsburgh  (common)   23V2 

Consolidated  Traction  of  Pittsburgh  (preferred)   *6ZV2 

Detroit  United                                                                             75  76 

Detroit  United  certificates    75 

Electric-People's  Traction  (Philadelphia)  4s                                  97  971/2 

Elgin,  Aurora  &  Southern    40 

Indianapolis  Street  Railway                                                           42  42 

Indianapolis  Street  Railway  4s   87 

Lake  Street  Elevated                                                                     12%  I21/2 

Louisville   (common)                                                                    106%  107% 

Louisville  (preferred)                                                                   115  115% 

Manhattan  Ry                                                                             1281/8  I301/2 

Massachusetts  Elec.  Cos.  (common)                                             36%  36 

Massachusetts  Elec.  Cos.   (preferred)                                           92%  94 

Metropolitan   Elevated,  Chicago   (common)                                  39  40% 

Metropolitan  Elevated,  Chicago                                                    91%  92 

Metropolitan  Street                                                                     166%  168% 

Nassau  Electric  4s                                                                       97%  97% 

New  Orleans  (common)                                                               29%  29^4 

New  Orleans  (preferred)                                                              105  105 

North  American                                                                            96  92 

Northern  Ohio  Traction  (preferred)   88% 

North  Jersey                                                                                 22%  22% 

Northwestern  Elevated,  Chicago  (common)                                  39  39 

Northwestern  Elevated,  Chicago  (preferred)                                 89  90 

Philadelphia  Traction   96% 

Rochester  (common)                                                                     32  34 

St.  Louis  Transit  Co.  (common)                                                30%  30% 

South  Side  Elevated  (Chicago)..                                                108  109% 

Syracuse  (common)                                                                       25  26 

Syracuse  (preferred)                                                                      63  63 

Third  Ave                                                                                   120  120 

Twin  City,  Minneapolis  (common)                                              102  105% 

United  Railways,  St.  Louis  (preferred)                                         871/3  88% 

United  Railways,  St.  Louis,  4s                                                     91  90% 

Union  Traction   (Philadelphia)                                                     29%  31% 


Metals 

Copper  is  steady  at  i6%  cents,  tin  has  risen  very  sharply  from 
25/i  cents  to  27  cents,  lead  is  dull  at  4^  cents,  and  spelter  is  un- 
changed at  4.30  cents. 




*  Ex-dividend. 

iron  and  Steei 

The  United  States  Steel  Corporation  has  announced  that  the  en- 
tire output  of  its  steel  rail  mills  for  1902  is  already  booked.  This 
statement  in  itself  is  sufficient  proof  of  the  phenomenally  strong 
situation  in  this  branch  of  the  steel  industry.  In  other  branches 
conditions  are  hardly  less  strong.  The  scarcity  of  steel,  which  has 
been  apparent  for  a  number  of  weeks  past,  threatens  to  become 
serious  in  consequence  of  the  prospective  shutting  down  of  a  num- 
ber of  pig  iron  furnaces  in  the  Central  West.  These  furnaces  are 
forced  to  bank  because  the  supply  of  coke  is  curtailed  by  the  short- 
age of  railway  transportation  facilities.  The  consumptive  demand 
for  pig  iron  is  without  a  parallel  in  the  history  of  the  country.  In 
face  of  an  output  of  1,400,000  tons — or  16,800,000  tons  per  year — 
during  October,  stocks  on  hand  declined  during  the  month  by 
76,700  tons.  Prices  could,  of  course,  be  easily  advanced,  but  the 
leading  producing  interests  have  the  market  well  in  hand,  and  are 
keeping  them  down.  Bessemer  pig  is  quoted  at  $16,  steel  billets  at 
$27.50,  and  steel  rails  at  $28. 


LUS  ANGELES,  CAL. — The  Los  Angeles  Land  Company,  which  was  re- 
cently incorporated,  was  organized  with  the  idea  of  ultimately  combining 
all  of  the  interests  of  the  Los  Angeles  Railway  Company.  It  is  intended,  in 
time,  to  operate  all  of  the  company's  local  street  railway  lines  and  intcrurban 
electric  lines  from  one  central  power  station.  The  Los  Angeles  Land  Com- 
pany has  a  capital  stock  of  $250,000,  of  which  one-half  is  paid  up.  H.  E. 
Huntington  is  the  principal  stockholder,  holding  $38,500  of  stock.  Among  the 
incorporators  are:  I.  W.  Hellman,  A.  Borel,  C.  de  Guigue,  Epes  Randolph, 
John  D.  Bicknell  and  J.  S.  Slausson.  The  construction  of  a  number  of  new 
electric  lines  is  projected. 

DENVER,  COL. — The  Denver  City  Tramway  Company  reports  earnings  as 
follows: 

October  1901  1900 

Gross  receipts    $141,366  $114,373 

Operating  expenses    77,403  62,121 

Earnings  from  operation    $63,963  $52,252 

Fi.xed  charges    32,569  32,111 

Net  earnings                                                                        $31,394  $20,141 

Ten  months  ending  October 

Gross  receipts   $1,255,921  $1,077,960 

Operating  expenses                                                               686,012  603,149 

Earnings  from  operation    $569,909  $474,811 

Fixed  charges    318,312  311,613 

Net  earnings    $251,597  $163,198 

COLUMBUS,  GA.— The  Chattahoochee  Falls  Company,  better  known  as 
the  Clapp  Factory  property,  near  Columbus,  is  reported  to  have  been  sold  to 
a  Boston  syndicate  represented  by  George  J.  Baldwin,  president  of  the  Co- 
lumbus Railroad  Company.  It  is  said  that  this  purchase  means  the  invest- 
ment of  $1,000,000  at  Columbus  in  a  new  power  company,  the  extension  of 
the  lines  of  the  Columbus  Railroad  Company  and  the  building  of  new  mills 
and  manufacturing  plants. 

MARION,  ILL.— The  Coal  Belt  Electric  Railway  Co  mpany  has  certified 
to  an  increase  of  capital  stock  from  $100,000  to  $300,000. 

CHICAGO,  ILL.— A  representative  of  the  New  "Vork  interests  identified 
with  the  Northwestern  Elevated  Railroad  is  quoted  as  stating  that  less  than 
$4,000,000  of  the  proposed  $5,000,000  issue  of  5  per  cent  bonds  will  be  offered 
to  stockholders;  that  while  $5,000,000  of  the  present  5  per  cent  bonds  are 
to  be  retired  at  105,  fully  $1,000,000  of  these  bonds  already  have  been  pur- 
chased, and  that  the  company  is  bidding  105  and  interest  for  them,  having 
nearly  $1,000,000  still  on  hand  for  that  purpose.  For  the  $10,000,000  4  per  cent 
bonds  sold  some  time  ago  at  90,  $9,000,000  was  received.  Of  this  amount 
$6,250,000  was  used  to  take  over  the  Union  Loop  Company  and  $750,000  to 
pay  certificates  of  indebtedness,  leaving  $2,000,000  cash  on  hand,  which  has 
been  used  to  retire  bonds.  Though  every  large  holder  of  this  company's 
bonds  has  been  approached,  all  have  responded  slowly  to  the  bids  of  105  and 
interest,  although  they  will  have  to  turn  in  their  bonds  Jan.  1. 

MICHIGAN  CITY,  IND. — By  agreement  a  mortgage  has  been  foreclosed 
in  the  Federal  Court  at  Indianapolis  against  the  Lake  Cities  Electric  Rail- 
way Company.  The  suit  was  brought  by  the  Metropolitan  Trust  Company,  of 
New  York. 

FORT  WAYNE,  IND.— Negotiations  for  the  purchase  of  all  franchise 
rights  of  the  Indiana  &  Ohio  Traction  Company  have  been  closed  by  a  Toledo 
syndicate.  J.  S.  Yost,  W.  C.  Brewer,  J.  C.  Bonner  and  Milton  Taylor,  of 
Toledo,  are  the  purchasers.  The  purchasers  are  at  the  head  of  a  company 
which  is  going  to  build  a  line  from  Toledo  to  Hicksville.  The  Indiana  & 
Ohio  has  a  right  of  way  from  Hicksville  to  Marion,  Ind.,  and  it  is  possible 
that  the  interests  will  be  combined.  This  would  mean  the  construction  of  a 
through  electric  railway  from  Toledo  to  Marion,  and  very  likely  further  West. 

OTTUMWA,  lA.— The  Ottumwa  Traction  &  Light  Company  has  filed  for 
record  a  mortgage  for  $500,000,  given  in  favor  of  the  United  States  Mortgage 
&  Loan  Company,  of  New  York.  The  mortgage  is  given  to  secure  an  issue  of 
$500,000  5  per  cent  gold  bonds.  The  proceeds  of  the  issue  are  to  be  used  in 
improving  and  extending  the  property  of  the  company. 

SPRINGFIELD,  MASS.— The  Railroad  Commissioners  have  approved  the 
proposed  issue  of  $455,000  stock  by  the  Springfield  &  Eastern  Street  Railway 
Company  for  the  purpose  of  providing  for  the  payment  of  the  floating  debt 
incurred  in  the  construction  of  the  road.  The  Springfield  &  Eastern  Street 
Railway  is  the  successor  of  the  Palmer  &  Monson  Street  Railway. 

NORFOLK,  MASS.— The  Norfolk  &  Bristol  Street  Railway  Company  has 
filed  a  certificate  that  its  capital  stock,  $200,000,  is  all  paid  in.  E.  D.  Codman 
is  president  of  the  company  and  H.  F.  Smith,  treasurer. 

CONCORD,  MASS.— The  Concord  &  Clinton  Street  Railway  Company  has 
filed  a  certificate  that  all  its  capital,  $60,000,  has  been  paid  in.  W.  R.  Davis  is 
president  of  the  company,  and  W.  S.  Reed  treasurer. 

BOSTON,  MASS.— The  West  End  Street  Railway  Company  has  petitioned 
the  Railroad  Commissioners  for  the  approval  of  an  issuance  of  4  per  cent 
bonds  due  1915,  to  the  amount  of  $1,800,000,  for  improvement  of  the  company's 
property  required  under  the  lease  to  the  Boston  Elevated.  The  board  will  give 
a  hearing  on  the  matter  Nov.  26. 
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DETROIT,  MICH.— The  much-mooted  sale  of  the  Detroit,  Ypsilanti  & 
Ann  Arbor  Railway  to  the  Everett-Moore  syndicate  is  said  to  have  finally 
been  consummated  Nov.  19.  The  road  is  owned  by  the  Hawks-Angus  syndi- 
cate, and  the  Everett-Moore  syndicate  has  made  several  unsuccessful  attempts 
to  purchase  the  road.    No  confirmation  of  the  story  can  be  obtained. 

NEW  ORLEANS,  LA.— The  New  Orleans  City  Railway  continues  to  show 
large  increases  in  earnings.  The  gross  earnings  for  October  were  |126,7b3, 
against  $115,462  in  October,  1900,  a  gain  of  $11,321.  For  the  first  six  days  of 
November  the  gross  earnings  are  said  to  show  a  gain  of  $4,645. 

NIAGARA  FALLS,   N.   Y.— The  Niagara  Gorge  Railroad  Company  re- 
ports earnings  as  follows: 

Quarter  ended  Sept.  30  1901  1900 

Gross  receipts    $154,223  $43,883 

Operating  expenses    26,136  16,273 

Earnings  from  operation    $128,087  $27,610 

Receipts  from  other  sources    2,870  2,685 

Gross  income    $130,957  $30,295 

Fixed  charges    13,917  13,403 

Net  earnings    $117,040  $16,892 

The   Pan-American   is,   of   course,   responsible  for   the   large  increase  in 
earnings. 

BROOKLYN,  N.  Y.— The  Brooklyn  Heights  Railroad  Company  reports 
earnings  as  follows: 

Quarter  ending  Sept.  30  1901  1900 

Gross  receipts   $3,053,801  $3,101,714 

Operating  expenses    1,930,997  1,723,536 

Earnings  from  operation   $1,122,804  $1,378,178 

Receipts  from  other  sources   111,062  93,703 

Gross  income   $1,233,866  $1,471,881 

Fixed  charges    1,068,585  1,158,595 

Net  earnings    $165,281  $313,286 

Operations  of  Brooklyn,  Queens  County  &  Suburban  not  included  in  1901,  it 
having  been  operated  independently  since. 

CI^EVELAND,  OHIO.— Recent  stories  stories  relative  to  the  sale  of  bonds 
by  the  Everett-Moore  syndicate  have  been  greatly  exaggerated  according  to  a 
member  of  the  syndicate  who  is  in  a  position  to  know.  Absolutely  the  only 
bonds  which  were  sold  by  the  heads  of  the  syndicate  while  on  their  trip  to 
New  York  last  week  were  $3,000,000  of  Detroit  &  Toledo  Shore  Line,  and 
$2,000,000  of  Lake  Shore  Electric.  No  Federal  Telephone  bonds  were  disposed 
of,  although  it  is  admitted  that  negotiations  for  the  sale  of  some  of  these 
securities  is  under  way.  It  is  also  stated  tliat  other  negotiations  are  under 
way  which  will  probably  result  in  the  sale  of  other  syndicate  securities.  The 
report  that  a  large  block  of  Detroit  LTnited  bonds  have  been  sold  is  branded 
as  ridiculous,  as  it  is  stated  the  Detroit  United  has  no  outstanding  bonds,  and 
the  big  Michigan  consolidation  has  not  yet  been  fully  effected. 

PHILADELPHIA,  PA. — The  American  Railways  Company  has  declared  a 
quarterly  dividend  of  1%  per  cent,  payable  Dec.  15,  thus  increasing  the  annual 
dividend  rate  from  4  per  cent  to  5  per  cent. 

PITTSBURGH,  PA. — The  Consolidated  Traction  Company  reports  earn- 
ings as  follows: 

October  1901  1900 

Gross  receipts    $277,007  $257,179 

Operating  expenses    126.260  108,137 

Earnings  from  operation   $150,747  $149,042 

Receipts  from  other  sources   28,744  28,098 

Gross  income    $179,491  $177,140 

Fixed  charges    90,117  89,687 

Net  earnings                                                                    $89,374  $87,453 

Seven  months 

Gross  receipts   $1,847,327  $1,732,845 

Operating  expenses                                                             878,494  797,582 

Earnings  from  operation    $968,833  $935,263 

Receipts  from  other  sources   200,972  197,870 

Gross  income   $1,169,805  $1,133,133 

Fixed  charges    629,325  620,372 

Net  earnings    $540,480  $512,761 

Preferred  dividend    420,000  420,000 

Surplus    $120,480  $92,761 

DETROIT,  MICH.— The  Detroit  United  Railway  Company  has  no  outstand- 
ing bonds,  but  has  assumed  and  agreed  to  pay  the  bonds  upon  the  properties 
purchased  by  it  from  various  other  companies  at  the  time  of  its  organization. 
The  plan  of  organization  of  the  Detroit  United  Railway  contemplates  a  transfer 
by  it  of  its  property  to  a  new  corporation,  in  consideration  of  stock  and  bonds 
of  the  new  company,  which  will  then  be  divided  among  the  stockholders  of  the 
Detroit  United  Railway.    Before  this  can  be  done,  in  order  to  properly  protect 


the  equitable  lien  of  the  holders  of  its  underlying  bonds  upon  the  present 
property  of  the  Detroit  United  Railway,  a  mortage  is  to  be  given,  conveying 
for  this  purpose  all  of  the  property  of  the  Detroit  United  Railway  as  security 
for  such  underlying  bonds.  This  has  been  contemplated  by  the  syndicate 
managers  from  the  first,  and  there  has  been  no  change  whatever  in  the  plan 
of  reorganization  of  the  Detroit  United  Railway.  The  capital  stock  of  the 
new  Michigan  company  will  be  $12,500,000,  and  the  total  authorized  bond 
issue  will  be  $50,000,000. 

PITTSBURGH,  PA.— The  terms  under  which  the  "Mellon"  lines  are  to  be 
absorbed  have  just  been  made  public  by  the  official  circular  of  the  Philadel- 
phia Company  to  its  stockholders.  By  agreements  made  with  Mr.  Mellon 
the  lines  of  the  Monongahela  Street  Railway  Company,  the  plant  of  the 
Monongahela  Light  &  Power  Company,  the  lines  of  the  Pittsburgh  &  Bir- 
mingham Traction  Company  and  the  lines  of  the  Pittsburgh  &  Char- 
leroi  Street  Railway  Company  will  pass  to  the  control  of  the  Philadel- 
phia Company,  all  for  999  years  at  good  rentals.  Mr.  Mellon  also  agrees, 
upon  the  execution  of  this  last  lease,  to  sell  all  the  shares  of  stock  of  the 
Charleroi  line  to  the  Philadelphia  Company  for  $709,000.  He  also  agrees  to 
transfer  the  Philadelphia  Company  without  further  compensation  the  shares 
of  stock  o-  a  number  of  street  railway  companies  organized  by  him,  the 
construction  of  which  has  not  been  commenced.  In  addition,  the  owners 
of  almost  the  entire  capital  stock  of  the  Southern  Traction  Company  (West 
End  and  Carnegie  lines)  have  agreed  to  sell  their  shares  to  the  Pliiladelphia 
Company.  Further,  negotiations  are  pending  between  the  owners  of  shares 
of  several  smaller  companies  and  a  committee  of  directors  to  whom  the 
matter  was  referred,  and  the  report  to  be  made  to  a  meeting  of  Philadelphia 
Company  stockholders  called  for  Dec.  4,  1901,  to  ratify  the  agreements 
enumerated,  will  probably  call  for  the  absorption  of  these  smaller  corpora- 
tions. Thus  it  is  proposed  to  acquire  control  of  all  the  traction  interests  in 
the  two  cities  and  those  reaching  out  into  the  three  valleys,  and  also  control 
of  all  artificial  lighting  facilities.  For  the  purpose  of  acquiring  the  shares 
of  the  several  companies  and  to  provide  the  money  to  make  the  c,ash  pay- 
ments, increases  of  the  bonded  debt  and  common  stock  will  be  necessary. 
No  increase  o.  preferred  stock  will  be  required,  as  there  remains  of  the 
present  authorized  issue  $2,000,000  available  for  use  in  the  acquisition  of  pre- 
ferred shares  of  the  Consolidated  Traction  Company.  In  conformity  with 
Taw  the  board  of  directors  of  the  Philadelphia  Company  has  declared  it  to 
be  the  purpose  of  the  company  to  increase  its  bonded  debt  to  a  total  of 
$22,000,000.  And  the  board  has  also  declared  it  to  be  the  purpose  of  the 
Philadelphia  Company  to  increase  its  capital  stock  to  a  total  of  $36,000,0u0. 
The  present  capital  is  $6,000,000  of  preferred  stock  and  $15,00u,000  of  common 
stock.  The  increase  will  therefore  be  $15,000,000,  all  to  be  common  stock. 
Of  the  bonded  debt,  $6,500,000  will  be  reserved  to  take  up  the  existing  issue 
of  bonds  when  they  may  mature;  $12,j„0,000  will  be  available  only  for  the 
purpose  of  acquiring  preferred  shares  of  the  Consolidated  Traction  Company. 
The  remainder  of  the  bond  issue  will  be  available  to  provide  funds  for  the 
improvement,  betterment  or  extension  of  the  properties  of  the  Philadelphia 
Company  or  of  the  companies  of  which  it  owns  the  majority  of  shares.  As 
previously  stated,  the  holders  of  a  majority  of  the  shares  of  the  Consolidated 
Traction  Company  have  agreed  to  sell  their  shares  to  the  Philadelphia  Com- 
pany upon  the  following  terms:  Two  shares  of  common  stock  of  the  Con- 
solidated Traction  Company  for  one  share  of  common  stock  of  the  Philadel- 
phia Company,  and  twenty  shares  of  preierred  stock  of  the  Consolidated 
Traction  Company  for  $1,000  in  a  gold  mortgage  bond  of  the  Philadelphia 
Company  at  its  par  value,  to  be  dated  Nov.  1,  1901,  maturing  Nov.  1,  1951,  and 
bearing  5  per  cent  interest;  three  shares  of  the  preferred  stock  of  the  Phila- 
delphia Company,  one  share  of  tue  common  stock  oi  the  Philadelphia  Com- 
pany and  $60,000  in  cash.  The  last  operating  report  of  the  company  follows: 
October  1901  1900 

Gross  receipts    $223,015  $167,259 

Operating  expenses    156,874  135,469 

Earnings  from  operation    $66,141  $31,790 

Receipts  from  other  sources    21,210  13,820 

Gross  income    $87,351  $45,610 

Rentals,  fi.xed  charges,  etc   39,719  27,866 

Net  earnings    $47,632  $17,744 

Dividend  on  preferred  stock   16,667  16,666 

Surplus                                                                            $30,965  $1,078 

Ten  months 

Gross  receipts   $2,458,771  $1,996,809 

Operating  expenses                                                             1,488,455  1,183,962 

Earnings  from  operation    $970,316  $812,947 

Receipts  from  other  sources   507,425  346,990 

Gross  income   $1,477,741  $1,159,937 

Rentals,  fixed  charges,  etc   419,071  382,699 

Net  earnings   $1,058,670  $777,238 

Dividends  on  preferred  stock   166,584  166,584 

Surplus    $892,086  $610,654 

RAPID  CITY,  S.  D.— E.  H.  Hammond,  of  Kansas  City,  has  purchased  the 
Rapid  City  Railway.    The  line  is  2  miles  long,  and  is  operated  by  horses. 

NASHVILLE,  TENN.— The  Nashville  Street  Railway,  under  foreclosure 
proceedings  on  account  of  a  debt  of  $2,500,000,  has  been  ordered  sold  by  the 
United  States  Court. 
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a  Deficit  due  to  strike. 


Company. 


Period 


AKRON,  O. 
Northern  Ohio  Tr.  Co, 


ALB  \NY,  N.  Y. 

United  Traction  Co. 


BINGHAMTON,  N.  Y. 
Bingliamton  St.  Ky. 
Co  


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co. 


BUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
CJiicago  &  Milwaukee 
Flee.  Kv.  Co  


Northwestern  Elev. . 


Union  Traction. 


1  m.,  Oct.  '01 

1    "  "  '00 

3  "  Sept.  '01 
3 00 
9 01 

9  "  "  '00 


1  m., 
1  " 
4  " 
4 


Oct. 


1  m.,  Oct. 
4 

4  " 


,  Sept. 


CLEVFLAND,  O. 
Clevelaixd  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


1  m., 
1  " 
3  " 
3  " 


'01 
'Oil 
"  '01 
"  '00 
June  '01 
"  '00 


Sept, 


51,479 
46,426 
193,8:33 
158,379 
462,800 
387,972 


120,823 
117,301 
505,041 
483,918 


16,884 
14,79:i 
80,044 
69,973 


1  m.,  Aug.  '01 
1 00 

8  "  "  '01 

8  "  "  '00 

13  m.  June  '01 
7   "       "  '00 


1.  June 


Sept.  '01 
"  '00 
"  '01 
'■  '00 

1  m  ,  Sept.  '01 
■  ■  'CO 
ti 
6 


Cleveland  El.  Ry.  Co..  1  m 

9  " 
9  " 


Cleveland,    Elyria  & 
Western  


"  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 


1,090. 
1,019, 
3,433, 
3,2L'0, 

12,13.5. 

11,768, 

660, 
256, 
1.876, 
791, 


28,769 
26,562 
98,904 
94,9;  7 
263,361 
.  241,782 


84.091 
82,48!) 
.323  061 
319,764 


9,294 
8,21(- 
40,318 
35,660 


Cleveland,  Painesville 
iSc  Eastern  


CORTLAND,  N.  Y. 
Cortland  &  Homer  Tr. 
Co  


IJENVER,  COL. 
Denver  City  Tramway 

Co  


DETROIT,  MICH. 
Detroit  United  Ry. 


Rapid  Ry. 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


ELGIN,  ILL. 
BIgin,       Aurora  & 


I  m.,  Oct.  '01 

1  "  '•  '00 
10 01 
10 00 

1  m.,  Oct.  '01 

1    "  "  '00 

9   "  Sept.  '01 

9   "  ■'  '00 


12  m.  June  '01 
12  "  '00 


1  m., 
1  " 

10  ' 
10  " 


.Southern  Tr. 


I  m 
9  " 


1  m.. 

1  " 
9  " 
9  " 


Oct.  '01 
"  '00 
"  '01 

"  '00 


Oct.  '01 
•'  '00 
"  '01 

"  '00 

Oct.  '01 
"  '01 


Sept. '01 
"  '01 


Oct.  '01 
"  '00 
"  '01 
"  '00 


24,042 
20,70a 
113,962 
92,267 


8,1.58,809 
8.345,748 


5,350 
4,79u 
34,255 
36,800 

10,805 
7,843 
66  398 
44,930 

200,280 
194,615 
1,705,634 
1,506,701 


'  740,546 
'  628,696 
■2259123 
■1961543 
■7216008 
■71063T3 

268,8113 
110,267 
760,097 
348,745 


a 


22,710 
19,864 
94,929 
63,402 
199,4.39 
146,190 


36,733 
34,815 
181,980 
164,154 


7,590 
6,574 
39  726 
34,313 


16 

208. 
147, 

15, 
14, 
124, 
106, 


141,.366 
1]4,3;3 
1,255,921 
1,077,960 


267,081 
231,417 
2,392,022 
2,116,153 

31,008 
156,956 


39,183 
335,208 


28,578 
35,270 
275,504 
834,125 


7,479 
6,058 
49,571 
36,795 

322,645 
180,452 

3,942,194 
3,761,797 


2,213 
3,047 
23,144 
24,752 

5,555 
4,65C 
38,500 
26,413 

109,662 
100,339 
943,983 
822,454 


13,611 
8,978 
113,398 
81,200 

8,,558 
6,318 
63,243 
49,979 


19,857 
16,927 


77,403 
62,12 
686,012 
603.150 


349,683 
390,769 
1,174,477 
I  364,916 
4,919,.551 
4,663,17 

391,988 
145,0.55 
1,115,855 
442,725 


98,973 
109,786 


19,901 
19,901 
79.604 
80,028 


*  153,504 

♦  131,010 
■•■12016;9 
■•■1182309 

■*  18,747 
I- 81,903 


19,941 


16,964 
16,984 
1.52,904 
149,851 


16,.563 
14,614 
63,391 
55,472 

656,121 
344,.571 

4,216.015 
4,583,951 


3,137 
1,743 
11.111 
12,018 

5,25(1 
3,192 
27,898 
18,518 

90,618 
94,976 
762,651 
684,248 


10,134 
7,834 
95,330 
66,660 

7,081 
7,857 
60,941 
56,207 


11,76' 
11,998 


63,964 
52,25: 
569,910 
474,810 


4,341 ,748 
4,135,405 

101,216 
8o„598 
307,200 
241,793 


400,693 
221,553 

4,058,040 
3,979,876 


1,405 
301 
9,875 
9,902 

3,717 
3,404 
33,280 
24,446 

21,256 
27,828 
179,634 
190,385 


4,478 
3,228 
44,775 
32,375 


54,375 
54,375 


11.3,.57 
10<J,40' 
1,098,243 
933,843 

12,261 
75,053 


19,241 
153,716 


11,014 
8,285 
122,600 
84,274 


o<;  o  c 
<: 


100,466 
36,404 


16,832 
14,914 
102.376 
84,126 


577,803 
526,772 

290,773 
64,457 
808,649 
200,933 


2,55,4-'8 
123,018 

158,575 
604,075 


1.732 
•1,.542 
1 ,360 
2,146 


69,362 
66,448 
583,016 
493,863 


5,647 
4,606 
50.555 
34,385 


6,566 
1,833 


7,297  4,470 
22,129  <lf  0,131 


32,570 
32,112 
318,312 
311,613 


9,190 


75,000 
67,600 


31,394 
20,141 
251 ,598 
163,198 


10,051 


47,600 
16,774 


Company. 


Period 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co, 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  AVIS. 
Milwaukee  El.  Ry.  & 
Lt  


3IINNFAPOLIS,MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  «  AN. 
Montreal  St.  Ry.  Co.., 


NEWBURGH,  N.  Y. 
Newbiirgh  Electric. 


NEW  YORK  CITY. 
3Ianhattan  Ry.  Co. . 


Metropolitan  St.  Ry. 

OLE  AN,  N.  Y. 
Olean  St.  Ry.  Co  _ 


1  m. 
1 

9  " 
9  " 


1  m. 
1  " 
10  " 
10  " 


1  m. 


oW 
H 


Oct.  '01  31,8.39 

'00  28,431 

Sept.  '01  252,892 

'00  218,846 


1  m.. 


Oct.  '01 
"  '00 
'•  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
"  '00 
"  '01 
12  "       "  '00 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railways  . 


Union  Traction  Co . 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


1  m. 

1  " 

2  " 


Aug.  '01 
"  '00 
"  '01 
"  '00 


3  m.,  Sept.  '01 

3  '■  •'  '00 
12  "  '01 
12  "  '00 

12  m.,June  '01 
12 01 

1  m.,  Oct.  '01 
1 00 

4  "  "  '01 
4   '•  '•  '00 


10,105 
9.25;- 
116,814 
97,641 


206,812 
189,068 
1,992,060 
1,820,8.50 


308,393 
371,6.52 
2,340,165 
2,102,029 


182,584 
161,526 
1,900,679 
1,769,903 


Oct.  '01 
"  '00 
"  '01 
■'  '00 


1  m.,   Oct.  '01 
'00 

4  "  "  '01 
1   '•       "  '00 


ST.  LOUIS,  MO. 
St.  Louis  Transit  Co. 


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  H.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


N.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


1  " 
12  •' 
12  " 


1  m. 
1  '• 
3  '■ 
3  " 


J" 


Sept, 


2,284 
2,081 
10,4,55 
9,950, 


CM 


13,862 
14,296 
138,324 
112,023 


6,3.56 
7,203 
72,274 
09,642 


99,249 
96  023 
977,589 
9.33,250 


123,131 
106,.559 
l,068.84(i 
981,006 


1,251,428 
1,122,65' 


14,730,767 
14,4b7,1.34 

4,630 
4,183 
21,676 
19,904 


3'- 5,751 
285,277 
2,048,300 
1,930,716 


82,378 
67,711 
345,320 
312,137 

13,431,680 
13,249,825 


4, 
10, 
10, 

1,313. 
1,236 
5,328 
5,195. 


5.5,131 
6,631,2,54 

2,145 
1,877 
9,033 
8,613 

126,261 
108,137 
878,495 
797,58; 


17,9' 

14,136 
114  .568 
106,824 


3,749 
2,054 
44,539 
27,999 


107,563 
93,044 
1,014,471 
887,600 


185,26: 
165,092 
1,271,318 
1,121,033 


649,251 
647,246 


7,9  6 
7,848 
16,236 
15,,587 

972,4.34 
845,2.53 
',127,223 
,755,423 

,965,636 
,805,880 

2.48.'- 
2,306 
12  643 
11,290 


T3  C 

U  o 

at 


7,500 
7,.500 
67,500 
67,500 


1,9.57 
1,691 
19,80C 
18,294 


63,409 
69,296 
624,810 
691,962 


.57,874 
50,901 
503.273 
474,801 


Sept.  .01 
"  1)0 
"  '01 
"  '00 


1  m. 
1  " 

9  " 
9  " 


1  m. 


Aug.  '01 
"  '00 
"  '01 
"  '00 


Oci.  '01 
"  '00 
"  '01 
"  '00 


Sept.  '01 
••  '00 
"  '01 
"  '00 


Sept.  '01 
•'  '00 
"  '01 
"  '00, 


3  m.,  Sept.  '01 


'00 


20,901 
20,72- 
218,569 
203,05' 


82,428 
78,376 
262,885 
245,827 


509,018 
505,728, 
3,801,409 
2,657,716 


2,638 
48,781 
.507,989 
.501,852 


53,992 
45,993 
168.368 
145,42: 


114,667 
103,434 
957.584 
871.258 


80,197 
'8,432 


5.836,186 
5,624,905 


15,669 
10,770 
139  542 
108,198 


4 -,854 
47,6(4 
143,286 
144,079 


179,491 
177,140 
1,169.805 
1,133,1.34 


633,350 
626,925 
3,683,132 
2,688,644 

4,.534,068 
4,445,720 

1,814 
1,188 
6,014 
5,714 


C3.974 
63,213 
444,825 
434,751 


10,477 
6,636 
47,068 
39,334 


1,793 
364 
24,7.39 
9,705 


44,1.54 
23,748 
389,661 
195,638 


127,388 
114,190 
768,045 
646,222 


7,.595,495  6,734,928 
'  634,921  6,686.899 


29,-'00 
34,787 
295,079 
298,122 


29.092 
25,380 
91, .5,20 
80,493 


50,512 
48,351 
461,507 
468,239 


42,103 
46,1!)5 


5,322 
9,957 
79,02: 
94,859 


36,573 
3(.1,771 
120,599 
101,749 


,jdf26661 
13  993 
212,910 
206,730 


24,300 
20,613 
76,842 
64.9)5 


64,155 
55,083 
496,077 
408,019 


38,094 
82,277 


310,084 
218,328 
2  444,091 
2,066,779 

3,431  ,.567 
3,.360,160. 

671 
1,118 
6,629 
5,.576 


115.517 
113,927 
724,980 
098,383 


3.19(' 
3.843 
38,618 
37,608 


24,942 
24,124 
74,861 
72,376 


19,025 
18,673 
57.021 
55,859 


37,813 
24,271 
241,730 
316,238 


27,221 
27,348 


861 ,267 
938,022 


2,126 
6,115 
40,410 
57,250 


11,632 
6,647 
45,738 
29,373 


5,275 
1,940 
19,821 
9,077 


26,342 
30,812 
254,347 
191,781 


10,872 
4,928 


770 


STREET  RAILWAY  JOURNAL. 

NEWS  OF  THE  WEEK 


[Vol.  XVIIL   No.  21. 


CONSTRUCTION  NOTES 


FORT  SMITH,  ARK.— The  Fort  Smith  Rapid  Transit  Company  has  been 
incorporated,  with  a  capital  stock  of  $2,000,000.  The  object  of  the  company  is 
to  construct  an  electric  railway  to  connect  Fort  Smith  and  Spring  Hill,  Central 
City,  Lavaca,  Greenwood,  Jenny  Lind,  Witcherville,  Dayton,  Hartford,  Hunt- 
ington. Mansfield,  Montreal,  Hackett  City,  Excelsior.  Bonanza,  Red  Rock 
and  Prairie  Creek,  Sebastian  County;  Van  Buren,  Crawford  County,  and 
Charleston,  Franklin  County.  The  directors  are:  George  Sengel,  Frank 
Parke,  Tom  L.  Cannon,  ex-Governor  William  M.  Fishback  and  James  F. 
Read.    T.  L.  Cannon  is  president  of  the  company. 

SAN  FRANCISCO,  CAL.— San  Jose  and  Alviso  are  to  be  connected  by  an 
electric  railway  which  will  handle  freight  and  passengers.  Eastern  capitalists 
are  interested  in  the  project,  and  they  have  purchased  the  right  of  way 
obtained  a  few  years  ago  by  the  San  Jose  &  Alviso  Railroad  Company  for  a 
steam  railroad.  Just  who  is  back  of  the  project  is  not  known,  and  one 
rumor  has  it  that  the  road  will  be  used  for  the  Santa  Fe,  which  will  make 
boat  connection  at  Alviso. 

LOS  ANGELES,  CAL.— The  incorporation  of  the  Pacific  Electric  Railway 
Company  on  Nov.  13,  with  a  capital  stock  of  $10,000,000,  has  caused  much 
speculation.  The  purpose  of  the  company,  as  stated  in  the  articles  of  in- 
corporation, is  to  build  urban  and  interurban  electric  railways,  and  it  is 
understood  that  H.  E.  Huntington,  a  nephew  of  the  late  Collis  P.  Hunting- 
ton, is  the  principal  stockholder.  As  Mr.  Huntington  is  connected  with  the 
Market  Street  Railway,  the  control  of  which  is  to  pass  into  the  hands  of  an 
Eastern  syndicate  early  next  year,  the  incorporation  of  the  new  company 
would  indicate  that  the  Huntington  interests  have  in  contemplation  operations 
of  a  large  scale. 

REDDING,  CAL. — T.  G.  Parker  has  applied  for  a  franchise  for  the  con- 
struction of  an  electric  railway  over  a  specified  route  in  Redding. 

SAN  LUIS  OBISPO,  CAL.-J.  W.  McLean  has  submitted  a  proposition 
for  the  construction  of  an  electric  railway  here. 

DOVER,  DEL.— The  purchase  of  a  small  tract  of  land  about  1  mile  south 
of  Dover,  over  which  there  was  a  dispute  between  a  property  owner  and  the 
Delaware  General  Electric  Railway  Company,  will  enable  the  company  to 
proceed  with  its  work  between  Dover  and  Camden,  a  distance  of  3  miles. 
One  hundred  laborers  are  now  working  on  the  road,  and  it  is  inte.nded  to  have 
it  completed  by  March  1,  1902,  a  distance  of  35  miles,  running  through  one 
of  the  most  fertile  sections  of  country  known  in  Delaware.  Work  on  the 
power  house  will  commence  in  a  few  weeks,  and  it  is  proposed  to  have  the 
line  from  Camden  to  Dover  in  running  order  by  Jan.  1,  1902.  For  various 
reasons  the  work  on  the  road  has  not  been  pushed  with  rapidity,  but  it  is 
expected  that  the  work  will  now  proceed  without  delay. 

CEDARTOWN,  GA.— The  Council  has  granted  a  franchise  to  C.  J.  James 
and  others  to  build  an  electric  railway  on  several  streets. 

BUFORD,  GA. — Application  is  to  be  made  to  the  Secretary  of  State  for 
a  charter  for  the  Gumming  &  Buford  Electric  Railway  Company.  The  pur- 
pose of  the  company  is  to  construct  an  electric  railway  from  Main  Street, 
Buford,  in  a  northwesterly  direction,  crossing  the  Chattahoochee  River  and 
continuing  to  Gumming.  The  company  also  intends  to  generate  power  for 
comrnercial  and  lighting  purposes.  The  proposed  electric  railway  will  be 
about  16  miles  long.  The  company  will  be  capitalized  at  $500,000.  Among 
those  interested  in  the  company  are:  J.  G.  Puett,  R.  W.  Shadburn,  John  H. 
Hockenhull  and  H.  L.  Patterson,  of  Gumming;  H.  D.  Jaquish,  of  Gaines- 
ville; M.  S.  Garner,  G.  W.  Thompson,  Charles  H.  Smith,  Jr.,  R.  J.  Owens, 
J.  O.  H.  Brown,  of  Buford. 

DANVILLE,  ILL. — Charles  M.  Cole  and  his  associates  have  been  granted 
a  franchise  for  the  construction  of  an  electric  railway  through  Danville. 
The  plan  of  Mr.  Cole  and  his  associates  is  to  build  an  electric  railway  from 
Danville,  111.,  to  Covington,  Ind.  The  road  must  be  completed  by  April 
1,  1903. 

PORTLAND,  IND. — At  a  recent  conference  between  the  members  of  the 
City  Council  and  President  George,  of  the  Fort  Wayne,  Dayton  &  Cincin- 
nati Railroad  Traction  Company,  a  franchise  was  agreed  upon.  The  proposed 
line  will  run  through  Butler,  Hamilton,  Darke  and  Mercer  Counties,  Ohio, 
and  Allen,  Jay  and  Randolph  Counties,  Ind.,  covering  in  all  320  miles.  Its 
construction  will  require  an  expenditure  of  $7,000,000.  It  is  said  that  three 
different  Eastern  parties  are  anxious  to  take  all  the  bonds. 

WABASH,  IND.— The  Wabash  &  Rochester  Electric  Railway  Company, 
which  has  been  organized  with  Hon.  D.  A.  Dangler,  of  Cleveland,  president; 
James  Lynn,  of  Wabash,  Ind.,  vice-president,  and  Thomas  W.  Latham,  of 
Cleveland,  secretary-treasurer,  is  to  build  an  electric  railway  from  Wabash  to 
Rochester,  a  distance  of  25  miles,  and  the  uncommon  feature  is  that  the 
towns  and  townships  along  the  route  have  not  only  given  ninety-nine-year 
franchises,  and  in  some  places  private  right  of  way,  but  have  raised  a  cash 
bonus  of  $100,000  to  insure  the  construction  of  the  road.  The  road  will 
traverse  a  rich  farming  and  dairy  country  which  at  present  is  without  steam 
road  connections,  and,  in  connection  with  other  roads  under  construction, 
it  will  form  a  direct  route  to  Chicago  and  a  link  in  a  through  line  from 
Chicago  to  Indianapolis.  The  road  will  be  financed  by  Clevelanders  who  are 
identified  with  the  Century  National  Bank,  and  it  is  probable  that  no  bonds 
will  be  issued.  W.  F.  Forsyth,  a  Philadelphia  engineer,  will  shortly  make 
preliminary  surveys.    Construction  worjc  will  start  ijext  spring. 


MUNCIE,  IND. — The  Chase  Construction  Company,  which  has  been 
granted  a  contract  for  the  construction  of  the  Muncie,  Hartford  City  &  Fort 
Wayne  Electric  Railway  to  Montpelier,  a  distance  of  32  miles,  is  preparing 
to  begin  construction  work.  The  new  road  will  parallel  the  Lake  Erie  & 
Western  Railroad  from  Fort  Wayne  to  Muncie. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Martinsville  Rapid  Transit 
Company  has  succeeded  the  Indianapolis  &  Martinsville  Traction  Company, 
and  has  30  miles  of  road  under  construction.  Charles  Finley  Smith  is  presi- 
dent of  the  company;  Emmett  M.  Smith,  vice-president  and  treasurer,  and 
Amory  T.  Irwin,  secretary.  It  is  hoped  to  have  the  road  running  by  next 
spring.  The  power  station  will  be  located  at  Mooresville,  and  the  rolling 
stock  contemplated  is  ten  motor  cars  and  two  trailers.  The  company  has 
notified  the  Secretary  of  State  that  it  has  raised  its  capitalization  from 
$100,000  to  $750,000,  and  that  $749,300  of  this  amount  in  stock,  together  with 
bonds  to  the  amount  of  $750,000,  are  to  be  paid  and  delivered  for  the  purchase 
of  rights  of  way,  for  the  payment  of  lands  appropriated  and  condemned  for 
rights  of  way  and  for  the  cost  of  construction  of  the  road. 

INDIANAPOLIS,  IND.— The  Indianapolis  Street  Railway  will  install  a 
new  generating  unit  in  its  power  house. 

ANDERSON,  IND. — The  Union  Traction  Company  will  build  a  large  car 
house  and  repair  shop  soon. 

LAFAYETTE,  IND.— Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Lafayette  &  Indianapolis  Rapid  Railway  Company. 
The  plan  of  the  company  is  to  build  an  electric  railway  to  parallel  the  Big 
Four  from  Indianapolis  to  Stockwell,  from  which  place  it  will  extend  to 
Lafayette  via  Dayton.  The  line  will  be  75  miles  long,  traversing  four  coun- 
ties. The  expectation  is  to  raise  the  money  for  construction  by  the  aid  of 
subsidies  from  a  tax  in  each  township.  The  capitalization  of  the  road  is 
$250,000,  and  its  directors  are:  George  P.  Haywood,  William  C.  Mitchell,  C. 
E.  Ruger  and  Adam  O.  Behm,  of  Lafayette;  R.  A.  Clark  and  J.  M.  Waugh, 
of  Colfax;  L.  C.  W.  Riley  and  Fremont  Wells,  of  Thornton;  James  P.  Staley 
and  James  M.  Zion,  of  Lebanon. 

UNION  CITY,  IND.— The  Council  has  finally  granted  a  franchise  to  the 
Richmond,  Union  City  &  Portland  Interurban  Company  to  operate  over  the 
streets  of  this  city. 

MARION,  IND. — The  County  Commissioners  have  granted  the  Eastern 
Indiana  Traction  Company  the  right  to  construct  an  electric  railway  through 
the  county.  The  road  will  pass  through  Upland,  entering  the  eastern  part  of 
the  county,  and  will  follow  along  the  north  side  of  the  Panhandle  Railroad 
from  Upland  to  Gas  City.  The  company  is  buying  its  right  of  way  and  is 
making  rapid  headway  between  Upland  and  Gas  City.  The  franchise  re- 
quires that  the  road  be  completed  and  placed  in  operation  within  a  year  from 
date,  and  there  is  a  clause  providing  that  the  fare  shall  not  exceed  1%  cents 
per  mile  for  passenger  travel  on  trips  of  5  miles  or  more  and  not  more  than 
5  cents  per  mile  when  the  trip  is  5  miles  or  less. 

INDIANAPOLIS,  IND.— The  Union  Traction  Company  has  filed  a  writ- 
ten acceptance  of  the  franchise  offered  to  the  several  interurban  roads  now 
entering  the  city.  The  other  three  companies  have  declined  to  accept  the 
franchise,  on  the  ground  that  the  terms  and  tax  are  unreasonable.  These 
companies  say  they  will  take  the  matter  into  the  courts  to  test  the  right  of 
the  city  to  tax  them  for  the  privilege  of  entering  over  the  tracks  of  the  local 
company,  to  which  they  now  pay  a  substantial  fee.  The  interurban  com- 
panies have  also  asked  for  admission  to  the  city  over  independent  tracks, 
which  they  are  desirous  of  building.  This  right  is  disputed  by  the  local 
company,  which  claims  an  exclusive  right  to  all  the  streets.  Thus  the  fran- 
chise muddle  becomes  more  complicated,  and  litigation  may  result. 

DES  MOINES,  lA.— The  citizens  of  Mitchellville  have  voted  a  franchise 
and  a  subsidy  to  the  Des  Moines,  Colfax  &  Eastern  Railway  Company. 
The  subsidy  will  amount  to  about  $3,500,  and  is  to  be  paid  in  three  annual 
instalments.  The  franchise  proposition  contemplates  a  twenty-five-year  fran- 
chise, non-exclusive,  for  the  operation  of  an  electric  railway  on  the  streets 
of  the  city  as  a  part  of  the  interurban  line  from  Des  Moines  to  Colfax. 

DES  MOINES,  lA.— The  Des  Moines,  Colfax  &  Eastern  Railway  Com- 
pany has  submitted  a  franchise  ordinance  to  the  City  Council.  The  ordi- 
nance has  already  been  considered  by  the  railway  committee  of  the  Council, 
and  the  members  of  the  committee  have  reported  unanimously  in  favor  of  its 
passage,  recommending  several  changes.  The  most  important  change  recom- 
mended by  the  committee  is  the  addition  of  a  section  requiring  the  company 
to  build  local  lines  to  Highland  Park,  University  Place,  and  other  outlying 
residence  districts,  and  to  operate  them  in  connection  with  the  Colfax  line, 
with  transfer  privileges.  In  the  ordinance  submitted  the  company  asks  for 
terminal  privileges  in  the  city,  with  no  specific  mention  of  names  of  streets 
to  be  occupied.  The  opinion  of  the  committee  is  that  the  Council  should 
make  adequate  provision  for  transportation  from  the  interurban  line  to  the 
suburbs  of  the  city.  The  committee  recommends  that  the  ordinance  should 
designate  the  number  of  miles  of  road  to  be  completed  in  one,  two  and 
three  years,  respectively,  and  that  work  should  begin  within  six  months 
after  the  passage  of  the  ordinance,  and  that  the  company  should  pay  into  the 
city  treasury  2  per  cent  of  the  gross  receipts,  either  upon  the  beginning  of 
the  operation  of  the  road,  or  at  such  time  as  other  companies  operating  in  the 
city  may  be  compelled  to  pay  the  same  percentage  upon  gross  receipts.  The 
matter  has  been  referred  to  the  committee  of  the  whole,  but  no  time  has  been 
set  for  a  hearing.  There  seems  to  be  no  doubt  but  what  the  ordinance  will  be 
amended  as  recommended  by  the  committee  and  that  it  will  pass  in  that 
form. 
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Scranton  and  Jamestown 

It  is  a  pity  that  the  cause  of  union  labor  is  so  everlastingly  in- 
jured by  the  reproach  that  extremists  bring  upon  it.  Not  long  since 
we  had  occasion  to  comment  on  the  sad  state  of  affairs  at  Jamestown 
and  the  lengths  to  which  street  car  strikers  there  had  gone  in  preju- 
dicing not  alone  their  own  cause  but  the  general  welfare  of  the  city. 
Scranton  is  now  repeating  what  has  thus  occurred  at  Jamestown, 
and  the  local  company  is  enduring  the  contumely  and  withdrawal  of 
patronage  of  a  large  part  of  the  population  because  it  insists  on 
the  right  to  manage  its  own  business.  Scranton  is  very  largely  a 
"union"  city,  and  hence  a  voluntary  abstention  from  use  of  the  cars 
has  been  comparatively  easy  to  enforce.  Whether  the  restriction  on 
public  freedom  can  be  long  maintained  is  another  matter,  especially 
as  those  who  ride  meanwhile  in  old  stages  are  paying  10  cents  for 
a  rather  short  trip.  Indeed,  at  this  moment  the  business  men  of  the 
community  have  moved  to  settle  the  matter,  but  the  manager  of  the 
road  will  not  turn  adrift  the  employees  who  have  been  willing  to 
operate  his  cars,  and  have  done  their  work  satisfactorily.  The  men 
insist,  of  course,  that  they  will  only  come  back  in  a  body — and  that 
is  an  issue  on  which  they  would  appear  destined  to  lose.  Such  a 
decision  would  not  touch  the  main  controversy  in  any  way,  arising 
out  of  the  discharge__of  two  conductors  last  September,  one  for 
shortage  and  the  other  because  on  a  certain  run  he  had  given  more 
transfers  than  he  had  pa,sSerigers.  Besides,  the  men  do  not  seem 
to  see  that  if  they  are  to  go  in  and  out  in  one  body,  as  they  choose, 
a  "vested  interest"  is  created  alongside  which,  for  monopoly  and 
tyranny,  anything  ever  seen  before  would  be  child's  play. 

The  Advantages  of  Smooth  Acceleration 

A  well-known  electrical  engineer,  who  has  also  in  days  past 
been  an  authority  on  steam  locomotive  practice,  smiled  in  a 
knowing  way  the  other  day  when  someone  mentioned  the  often- 
heard  argument  that  electric  motors  having  no  dead  centers  make 
it  possible  for  an  electric  locomotive  to  exert  a  higher  average 
horizontal  effort  than  a  steam  locomotive  on  which  the  torque 
is  greater  at  certain  portions  of  the  revolution  of  the  driving  wheels 
than  at  others.  The  smile  was  drawn  out  by  the  fact  that  the 
engineer  had  recently  witnessed  some  tests  between  steam  and 
electric  locomotives  which  demonstrated  that  in  practice  there  is 
much  more  variation  in  the  horizontal  effort  with  electric  loco- 
motives than  with  steam.  This  is  due  solely  to  the  rush  of  cur- 
rent that  follows  a  change  of  the  controller  from  one  point  to  the 
next  higher.  If  it  were  possible  to  make  a  controller  with  an  in- 
finite number  of  resistance  steps,  the  theoretical  argument  in 
favor  of  the  even  torque  of  the  electric  locomotive  would  hold,  but 
with  controllers  having  but  a  few  steps  in  which  the  resistance  is 
cut  out,  the  argument  will  not  hold.  This  only  goes  to  show 
the  importance  of  putting  as  many  steps  in  the  controlling  re- 
sistance as  possible.  The  advent  of  the  multiple-unit  system  for 
places  where  rapid  train  acceleration  is  wanted,  however,  makes 
the  argument  of  no  more  practical  interest  one  way  or  another 
at  the  present  time.  As  the  multiple-unit  system,  with  a  large 
per  cent  of  weight  on  the  driving  wheels,  is  the  only  means  to  se- 
curing rapid  acceleration,  the  electric  motor  is  the  only  thing 
that  can  be  considered  for  such  work  at  the  present  time,  for  a 
multiple-unit  steam  system  is  impracticable. 

While  on  this  subject,  it  is  in  place  to  refer  to  a  matter  which 
was  of  common  note  among  passengers  on  the  South  Side  Ele- 
\ated  Railroad  of  Chicago  at  the  time  steam  locomotives  were 
abandoned  in  favor  of  the  first  multiple-unit  system  to  be  put  in 
use.  The  locomotives  were  taxed  to  their  utmost  during  rush 
hours  to  maintain  the  fast  schedule  with  the  long  trains  that  were 
in  use.  When  trains  were  being  accelerated  the  surging  due  to 
the  jerking  of  the  locomotives  as  the  engineers  opened  the  throt- 
tles, accentuated  by  the  spring  in  the  couplings  of  the  long  trains, 
made  it  very  unpleasant  for  all  passengers,  and  especially  for 
those  standing.  Electric  traction,  with  the  automatic  throttle 
which  was  employed,  produced  such  a  smooth  acceleration  that 
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the  change  from  the  steam  regime  was  quite  marked,  and  very 
welcome. 

In  everyday  street  railway  practice,  it  is  too  common  to  see 
cars  on  which  there  is  not  the  proper  gradation  of  resistance  be- 
tween the  points  on  the  controller,  and  where,  as  a  result,  there  are 
certain  points  where  there  is  a  jerk  when  current  is  turned  on, 
and  others  which  seem  to  have  no  effect.  But  even  the  finest 
proportioning  of  resistance  can  be  spoiled  by  a  careless  motor- 
man. 

Ventilation  of^Underground  Railways 

While  the  Board  of  Health  of  New  York  City  is  decrying  the 
New  York  Central  tunnel  and  is  endeavoring  to  secure  the  adop- 
tion of  means  by  the  company  for  the  immediate  ventilation  of  its 
approach  to  the  Grand  Central  Station,  it  is  interesting  to  note 
that  the  same  subject  of  ventilation  of  sub-surface  tunnels  is  at- 
tracting great  attention  among  our  London  brethren.  The  iniqui- 
ties of  the  old  London  underground  road,  with  its  smoke-pro- 
ducing locomotives,  are  too  well  known  to  need  further  comment, 
but  the  poor  ventilation  of  the  Central  London  Underground  Rail- 
way, or  the  two-penny  tube,  which  is  operated  by  electricity,  is 
so  great  as  to  attract  the  attention  of  the  Lancet,  the  well-known 
authority  in  medical  matters.  The  theory  of  the  ventilation  of 
this  tunnel  was  that  as  a  separate  tube  was  provided  for  each 
track,  and  as  the  contour  of  the  cars  approximated  very  closely 
to  that  of  the  inside  of  the  tunnel  sheath,  they  would  act  as  a  sort 
of  plunger  passing  through  the  tube,  and  would  draw  in  fresh  air 
from  behind  through  the  station  openings  in  the  rear  and  force 
out  the  foul  air  in  front.  Nevertheless,  this  method  does  not  seem 
to  have  been  fully  effective  to  secure  the  results  desired  either  in 
the  tunnels  or  the  stations.  It  is  found  that  in  the  latter  the  car- 
bonic acid  gas  in  some  instances  was  no  less  than  10.3  parts 
per  10,000;  while  between  the  stations — that  is  to  say,  in  the  tun- 
nels— it  reached  11. 9.  Now,  since  the  average  amount  of  carbonic 
acid  gas  in  the  outer  air  seldom  exceeds  4  parts  per  10,000  and  as 
whenever  the  amount  of  carbonic  acid  gas  in  the  air  of  a  room 
exceeds  this  amount  by  two  parts  per  10,000,  it  is  not  fresh  and  has 
a  stufYy  smell,  six  parts  per  10,000  has  been  fixed  as  the  limit  of 
impurity.  The  "tube"  air  contains  nearly  twice  this  amount.  This 
fact  is  explained  by  the  medical  journal  already  quoted  on  the 
theory,  already  said  to  have  been  demonstrated  by  experiments, 
that  a  very  considerable  portion  of  the  air  must  be  driven  back- 
ward and  forward  unchanged  in  the  tube.  In  other  words,  the 
tunnel  air  is  diluted,  but  the  whole  of  it  is  never  swept  out,  and  the 
Lancet  believes  that  if  the  observations  referred  to  had  been  ex- 
tended to  the  air  of  the  cars,  the  result  would  probably  have  shown 
a  greater  pollution  still.  While  the  air  on  the  older  steam  under- 
ground roads  of  London,  as  regards  carbonic  acid,  is  said  to  be 
more  than  twice  as  bad  as  the  Central  London,  the  Lancet  is  in- 
clined to  doubt  whether  the  carbonic  acid  from  human  sources  is 
any  more  on  the  former  roads  than  in  the  tunnel  of  the  "two-penny 
tube."  As  the  chief  impurities  in  the  former  case  are  derived  from 
coal,  it  is  gratifying  to  learn  under  these  conditions  that  an  ex- 
periment with  a  system  of  ozonisation  to  relieve  this  condition  is 
going  to  be  made  shortly  by  a  syndicate. 

The  Charms  of  Inaccessibility 

The  preservation  of  the  beauties  of  nature  is  a  matter  to  the  im- 
portance of  which  the  public  is  far  more  alive  than  it  was  a  century 
ago,  but  it  seems  to  us  that  some  of  those  who  declaim  against  the 
invasion  of  the  trolley  do  protest  too  much.  For  example,  we  note 
the  following  from  the  Buffalo  Commercial,  a  journal  which  was 
doubtless  stimulated  by  its  own  name  to  complain  that  the  world 
is  too  much  with  us : 

The  Adirondacks  have  some  merits  as  a  wilderness,  but  there 
are  strangely  constituted  persons  who  will  never  rest  content  until 
the  North  Woods  are  furnished  with  all  the  modern  conveniences, 
including  street  railways,  electric  lights,  asphalt  pavements  and 
afternoon  concerts.  A  trolley  line  from  Lake  Champlain  to  Lake 
Placid  is  already  projected,  the  rest  will  follow.  The  deer  and  the 
guides  will  slowly  retreat  before  the  march  of  civilization,  and  soon 


will  take  their  places  with  the  stage  drivers  of  the  old  school,  among 
the  "figures  of  the  past."  That  is  to  say,  such  will  be  the  inevitable 
end  of  the  present  tendencies,  unless  they  are  seasonably  arrested. 
When  every  portion  of  the  Adirondack  region  is  made  too  easily 
accessible  to  the  casual  tourist,  the  wilderness  passes  into  history. 

Now,  this  all  depends  on  the  point  of  view.  It  would  indeed  be 
a  pity  to  spoil  or  despoil  the  Adirondacks,  but  after  the  prolonged 
assaults  of  the  steam  railroad,  the  tourist  and  the  lumberman,  it  is 
rather  invidious  to  jump  on  the  poor  trolley  as  the  one  reason  why 
the  editor  of  the  Buffalo  Commercial  cannot  have  the  wilderness  all 
to  himself  while  he  communes  with  nature. 

Probably  the  trolley  less  than  any  other  transportation  agency 
leaves  any  trace  of  its  presence  on  the  country  it  traverses,  whether 
as  to  noise  or  dust  or  smoke,  or  the  setting  on  fire  of  the  contiguous 
shrubbery.  The  same  objections  have  been  raised  to  the  electric 
railroads  up  the  Swiss  and  Tyrolean  Alps,  yet  it  takes  a  keen  eye  to 
detect  from  a  distance  the  electric  cars  that  climb  from  the  valley  of 
the  Arve  or  those  that  wind  around  the  Wengern  Alps  up  the 
slopes  of  the  Jungfrau.  There  are  many  thousands  of  quiet,  culti- 
\  ated,  nature-loving  people  who  could  never  tread  the  higher  Alps 
or  penetrate  the  Adirondack  woods  but  for  the  modern  conveniences 
of  travel ;  and  we  really  do  not  see  why  their  love  of  nature  and  de- 
sire for  a  more  intimate  relation  with  it  is  not  as  properly  to  be 
gratified  as  the  ambitions  of  some  mere  deerslayer  or  well-to-do 
misanthropic  tramp,  with  hobnail  boots  and  an  alpenstock.  There 
is  solitude  enough  left  in  the  world  for  all  who  want  it.  All  they 
have  to  do  is  to  go  a  little  further  afield;  to  plunge  a  little  deeper 
into  the  woods.  Meantime,  the  ugly,  unassthetic  trolley  has  done 
more  than  any  other  known  agency  to  take  man  back  to  nature,  to 
put  the  country  at  the  very  door  of  the  dweller  in  the  city,  and  to 
enable  everyone  who  will  to  dwell  under  his  own  vine  and  fig  tree. 

Street  Railway  Taxation 

The  subject  of  street  railway  taxation  is  approached  in  many 
different  ways,  but  mainly,  it  would  seem,  with  the  idea  of  making 
a  corporation  pay  an  ever  increasing  proportion  of  the  tax  burden 
of  the  community.  At  the  same  time,  in  a  surprisingly  contra- 
dictory manner,  the  question  of  more  transfers  or  longer  haul  for 
the  same  fare  is  incessantly  urged,  the  advocates  of  these  plans  be- 
ing apparently  quite  unable  to  see  that  the  fund  out  of  which  all 
these  exactions  can  be  met  is  strictly  limited.  In  a  recent  article 
in  the  Forum  review,  Walter  S.  Allen  suggests  a  few  reflections  of 
this  nature,  pointing  out  that  the  trolley  has  increased  the  living  area 
from  38  square  miles  up  to  2000  square  miles,  a  man  now  being 
able  to  pick  his  home  just  as  easily  within  the  larger  area  as  he 
once  did  in  the  smaller  area,  when  he  walked  from  house  to  place 
of  business.  The  increase  of  valuations  is  but  one  way  in  which  a 
street  railway  repays  the  community  for  the  franchise  issued  to  it. 
As  Mr.  Allen  puts  it : 

The  results  of  this  widening  of  the  city  area  have  been  of  in- 
calculable value  to  all  whose  business  requires  them  to  spend  their 
days  in  its  heart.  Instead  of  being  obliged  to  reside  within  narrow 
limits,  where  land  is  expensive  and  rents  are  high,  the  population 
may  be  spread  out  into  large  districts,  where  land  is  cheap,  and 
where  each  house  may  stand  detached.  Rapid  means  of  transit  with 
low  fares  have  affected  the  tenement  house  districts,  where  over- 
crowding is  the  rule,  and  have,  therefore,  exerted  a  great  influence 
on  the  social  conditions  within  the  cities.  Extended  areas  in  the 
country  have  been  built  up  with  houses  of  medium  cost,  the  rents 
of  which  fall  within  the  means  of  the  day  laborer ;  and  these  lower 
rents  and  improved  conditions  have  led  to  the  removal  of  many 
families  from  the  crowded  parts  of  the  cities  out  into  these  newly 
established  suburbs.  This  transference  of  population  has  had  an 
effect  on  rents  in  both  city  and  suburbs;  and  as  the  better-paid 
class  of  workingmen,  brought  by  improved  methods  of  transit 
within  comparatively  easy  access  of  their  work,  have  moved  away 
from  the  cities,  their  place  has  been  taken  by  newly  arrived  immi- 
grants from  foreign  countries.  Real  estate  values  also  have  been 
affected  to  a  marked  degree.  The  land  in  the  older  city  remains 
dear,  because  of  the  increased  demand  for  land  for  business  pur- 
poses ;  but  values  in  the  suburbs  are  enhanced  many  times  because 
of  the  availability  of  these  districts  or  residences.  These  oppor- 
tunities for  the  improvement  of  the  condition  of  the  workingman 
are  a  form  of  compensation  which  the  street  railway  gives  in  return 
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for  the  right  to  occupy  the  streets,  and  it  is  one  which  is  of  the 
greatest  importance  to  the  whole  community. 

Facts  of  this  kind  appear  so  hkely  to  be  forgotten,  it  can  do  no 
harm  to  have  them  thus  pointed  out  again.  We  are  not  claiming 
them  on  behalf  of  the  street  railway  companies  as  virtues.  They 
are  true  alike  of  the  most  selfish  and  the  most  public-spirited  cor- 
porations. But  it  is  fair  to  asume  that  where  they  are  fully  recog- 
nized, the  service  is  likely  to  be  most  efficient  and  progressive. 
Whatever  the  effect  may  be,  it  is  a  trifle  absurd  to  clamor  for  more 
and  more  cars,  and  then  clap  a  stiff  tax  on  every  one  that  is  run  out 
of  the  barns;  to  load  up  with  paving  work  a  system  that  wears  the 
roadbed  less  than  any  previous  method ;  to  insist  on  free  lights 
from  roads  whose  cars  are  already  the  best  lit  in  the  world ;  and 
to  tax  a  franchise  which  but  for  the  service  given  to  the  com- 
munity would  not  be  worth  a  cent  to  anybody. 

The  Relation  of  Technical  Papers  to  the  Engineering  Profession 

We  publish  elsewhere  in  this  issue  a  very  interesting  address  by 
Prof.  Hibbard,  of  Cornell,  delivered  to  the  Society  of  Mechanical 
Engineers  at  Sibley  College  on  the  advantages  of  the  systematic 
reading  of  current  engineering  literature.  Although  addressed 
to  students  in  a  technical  college,  the  remarks  apply  with  equal 
force  to  the  active  worker  in  the  field  to  whom  a  knowledge  of 
current  development  and  improvements  in  his  particular  industry 
is  equally  important.  As  Prof.  Hibbard  says,  "A  good  engineering 
paper  should  be  one  of  the  life  partners,  ready  at  hand  when 
moments  of  leisure  permit  its  instruction  and  enjoyment,  better 
understood  and  liked  as  the  years  roll  on,  acquaintance  or  perhaps 
friendship  formed  with  editor,  contributions  made,  suggestions 
given  and  taken  ;  some  share  had  in  its  mighty  influence  in  the  en- 
gineering world."  In  any  industry  which  is  progressive,  and  this 
applies  to  all  branches  of  engineering,  it  is  impossible  to  cover  in 
any  text  book  the  knowledge  which  a  person  actively  engaged  in  the 
business  requires  in  his  work,  as  much  of  the  practice  by  the  time 
that  it  is  compiled  in  a  book  has  become  antiquated.  Many  man- 
agers of  railway  and  other  engineering  properties  appreciate  this 
fact,  and  the  advantage  of  keeping  their  heads  of  departments  in- 
formed as  to  the  improvements  in  operation,  and  have  made  a 
practice  of  calling  the  attention  of  their  superintendents  to  articles 
which  appear  in  the  technical  papers  particularly  relating  to  their 
respective  departments.  This  practice,  however,  even  when  fol- 
lowed, does  not  absolve  the  respective  division  officers,  and  in  fact 
any  person  connected  with  the  property  who  believes  that  responsi- 
bility of  any  kind  attaches  to  his  position,  from  keeping  himself  in- 
formed as  to  the  improvements  made  in  the  industry  which  affect 
his  own  work.  No  better  plan  can  be  followed,  where  such  a  thing 
is  possible,  than  for  a  number  of  persons  interested  in  the  technical 
side  of  a  property  to  have  a  regular  time  of  meeting,  and  engage  in 
the  interchange  of  opinions  on  technical  subjects.  We  know  of  a 
number  of  such  clubs  which  have  been  organized  among  the  em- 
ployees of  railway  companies  with  most  satisfactory  results.  The 
topics  can  often  be  selected  to  advantage  from  the  latest  issue  of  the 
technical  publications,  or  publication  devoted  most  closely  to  the 
industry,  and  discussions  and  criticisms  of  the  methods  suggested 
in  the  paper  will  often  lead  to  most  valuable  information. 

But  the  value  of  the  technical  paper,  no  matter  what  industry  it 
represents,  does  not  close  with  the  perusal  of  it.  Many  of  the 
articles  printed  are  often  those  for  which  the  reader  has  not  any 
immediate  application,  but  to  which  later  he  would  refer  gladly  if  he 
can  quickly  turn  to  them.  For  this  reason,  a  system  of  indexing  the 
most  important  articles  which  appear  in  the  technical  publications 
which  a  person  reads  is  often  the  most  valuable  asset  in  his  profes- 
sional library,  and  we  know  of  many  engineers  who  make  a  spe- 
cialty of  indexing  or  clipping  all  articles  which  they  believe  they  will 
have  occasion  to  consult  at  a  later  date.  Suggestions  as  to  the 
method  which  Prof.  Hibbard  has  found  most  convenient  in  card  in- 
dexing are  contained  in  his  paper,  and  this  plan  certainly  has  many 
advantages  over  that  of  preserving  clippings,  as  the  index  itself 
is  more  compact,  and  if  the  bound  volumes  of  the  different  periodi- 


cals indexed  are  kept,  the  rest  of  the  contents  is  available,  should  it 
be  required.  Undoubtedly  the  index  plan  for  the  reading  pages  and 
the  clipping  plan  for  the  advertisements  which  are  to  be  preserved 
will  often  prove  the  most  satisfactory  method  of  preserving  and 
making  available  this  class  of  literature.  We  believe  that  street 
railway  information  can  best  be  classified  under  both  a  subject  and 
geographical  inde.x,  as  very  often  the  article  sought  can  be  more 
easily  found  by  being  identified  with  some  city  than  if  the  subject 
index  only  was  depended  upon.  Both  methods  are  followed  in  the 
annual  index  of  this  paper. 

Another  point  which  we  have  found  of  value  in  connection  with 
a  card  index  of  current  technical  literature  is  that  of  changing  the 
color  of  the  cards  every  four  or  five  years.  In  this  way  the  date 
of  publication  of  the  article  can  readily  be  identified  without  a 
search  for  it  on  the  card,  indeed  without  looking  at  the  card  except 
to  notice  its  color,  and  as  the  value  of  the  article  is  often  dependent 
largely  upon  the  approximate  date  at  which  it  was  published,  the 
user  of  the  index  can  quickly  locate  the  cards  which  he  wishes  to 
e.xamine  and  which  are  useful  for  his  purpose. 



Improvements  at  Des  Moines 


The  Des  Moines  City  Railway  Company,  of  Des  Moines,  la., 
besides  the  improvements  it  has  made  during  the  past  year  in  its 
electrical  equipment,  the  building  of  a  new  and  modern  power 
house,  the  extension  of  its  lines  within  the  city  limits  and  the  re- 
laying of  the  tracks  with  heavier  steel,  has  recently  completed  and 
equipped  a  new  construction  and  repair  shop.  A  part  of  the  old 
power  house  has  been  converted  into  a  two-story  structure,  which, 
with  a  one-story  addition,  constitutes  the  new  machine  shops. 
Two  tracks  long  enough  to  accommodate  two  large  type  cars 
have  been  laid  within  the  building,  and  the  equipment  includes  a 
hydraulic  pressure  machine,  iron  planers,  lathes,  a  hydraulic  trip 
hammer,  drills,  grooves,  and  other  appliances.  In  addition  to 
the  machine  shop  a  new  foundry  building,  40  ft.  x  40  ft.,  has  been 
erected,  and  a  four-bellows  blacksmith  shop  provided.  The 
foundry  building  is  equipped  for  making  both  iron  and  brass 
castings  and  for  working  steel.  The  second  floor  of  this  building 
is  used  by  the  electrical  department,  where  repairs  to  the  equip- 
ment are  made. 

South  of  the  machine  shops  and  the  foundry,  a  new  one-story 
building,  50  ft.  x  200  ft.,  has  been  erected.  This  will  be  used  as  a 
carpenter  shop.  Two  tracks  have  been  laid  through  the  building, 
and  it  is  equipped  with  the  latest  machinery. 

With  the  new  shops  completed,  the  company  now  has  facilities 
for  the  construction  of  its  own  cars,  not  only  for  use  within  the 
city,  but  also  for  the  lines  of  the  interurban  company,  work  on 
which  was  commenced  this  year.  Seventy-five  men  are  now  em- 
ployed in  the  shops,  being  employed  in  making  repairs  and  con- 
struction of  new  rolling  stock.  Several  large  new  cars  will  be 
constructed  during  the  winter.  It  is  the  intention  to  construct  a 
sufficient  number  of  cars,  so  that  all  the  single  truck  or  smaller 
cars  now  in  use  on  the  more  important  lines  of  the  system  can 
be  taken  off  in  the  spring,  and  used  on  lines  where  the  traffic  is 
lighter,  and  also  to  furnish  temporary  equipment  for  use  in  the 
construction  work  on  the  interurban  lines. 

The  new  power  plant  oF  the  company,  which  will  soon  be  com- 
pleted, will  afford  nearly  enough  power  to  operate  one  hundred 
cars  in  addition  to  the  equipment  the  company  now  has  in  opera- 
tion. Four  500-hp  boilers  have  been  installed  in  the  new  power 
house,  and  one  AUis-Chambers  cross-compound  condensing  en- 
gine is  now  being  put  in.  This  engine  has  a  capacity  of  2400  hp, 
and  will  be  direct  connected  to  a  looo-kw  G.  E.  generator.  The 
boilers  are  equipped  with  revolving  chain  grates. 

The  apparatus  in  the  old  power  plant  has  been  overhauled,  and 
the  switchboard  system  changed,  so  that  the  entire  power  gen- 
crated  by  it  can  be  united  with  that  of  the  new  plant.  The  new 
plant  will  be  completed  by  Jan.  i,  and  will  be  used  alternatively 
with  the  old,  until  such  time  as  the  entire  power  will  be  used  to 
take  care  of  the  extensions  and  increased  traffic.  The  equipment 
of  the  new  plant  is  to  be  further  supplemented  with  a  second  2400- 
hp  engine,  a  duplicate  of  the  one  already  installed.  The  order 
for  this  engine  has  been  placed  with  the  Allis-Chambers  Com- 
pany, of  Milwaukee,  but  it  will  not  be  installed  until  early  in  1902. 

 ♦♦^  

Electric  conduit  lines  on  the  upp'-r  part  of  ]\Ianh;ittan  Islnml 
were  flooded  ;inil  Ir.-ilVic  suspended  during  the  heavy  storm  wliicli 
visited  New  \<ir]<  Ihc  first  nf  the  week- 
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The  Pomeroy-Mandelbaum  Lines  in  Ohio 


One  of  the  most  important  electric-railway  systems  in  the  coun- 
tr}',  which  has  grown  up  step  by  step  from  a  very  small  beginning, 
is  shown  in  the  accompanying  map.  Back  in  the  early  '8o's  O.  D., 
A.  H.  and  F.  T.  Pomeroy  and  others  of  Berea,  Ohio,  built  a  bob- 
tail horse-car  line,  something  over  a  mile  in  length,  in  that  city, 
extending  from  the  center  of  the  village  to  the  railway  station. 
This  was  the  first  step.  The  second  came  some  years  later,  when, 
shortly  after  the  introduction  of  electricity  on  the  street-car  lines 
of  Cleveland,  the  owners  of  the  Berea  line  conceived  the  idea  of 
connecting  that  village  with  the  nearest  Cleveland  city  line,  a 
distance  of  about  eight  miles.  Wiseacres  in  street-railway  opera- 
tion shook  their  heads  at  this  bold  step.  It  was  freely  predicted 
that  the  slow-going  and  then  unreliable  trolley  cars  could  not 
compete  for  the  suburban  business  with  the  Big  Four  Railway, 
one  of  the  best  steam  roads  in  the  country.  But  the  Cleveland- 
Berea  line  was  finally  built,  and  it  proved  a  good  investment. 
The  success  of  the  venture  suggested  a  line  to  the  city  of  Elyria, 
twenty-four  miles  from  the  city  limits  of  Cleveland.  A  number 
of  Cleveland  people  were  interested  in  the  project,  among  them 
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MAP  OF  POMEROY-MANDELBAUM  LINES,  SHOWING  ALSO 
EVERETT-MOORE  LINES  IN  VICINITY. 

the  members  of  the  firm  of  M.  J.  Mandelbaum  &  Company,  bank- 
ers. In  1895  the  Elyria  line  was  placed  in  operation,  it  being  one 
of  the  first  electric  railways  in  Ohio  to  be  equipped  with  the  mod- 
ern type  of  cars  and  equipment.  Like  nearly  all  of  the  electric 
railways  at  that  time  it  was  built  along  the  highway,  but  at  present 
this,  with  the  Berea  branch,  form  the  only  parts  of  the  system 
so  constructed. 

The  great  advantages  given  to  the  town  of  Elyria  by  the  new 
line  at  once  attracted  the  attention  of  the  surrounding  towns,  and 
they  clamored  to  be  connected  with  the  system.  As  soon  as  pos- 
sible the  line  was  extended  to  Oberlin,  and  a  year  or  so  later  spur 
lines  were  built  to  North  Amherst;  then  on  to  Lorain. 

The  Cleveland,  Berea,  Elyria  &  Oberlin  Railway  Company 
formed  the  nucleus  for  what  is  now  popularly  known  as  the  Pom- 
eroy-Mandelbaum syndicate,  the  leading  members  of  which  are 
the  Pomeroys,  M.  J.  Mandelbatim,  A.  E.  Akins,  E.  F.  Schneider, 
W.  H.  Lamprecht,  Will  Christy,  L.  J.  Wolf,  H.  C.  Lang,  L.  M. 
Coe,  F.  D.  Carpenter  and  M.  A.  Sprague.  These  gentlemen  are 
extending  their  operations  to  all  parts  of  the  State,  and  have  in- 
terests in  a  number  of  other  States.  Two  years  ago  they  bougHt 
up  the  lines  between  Dayton  and  Cincinnati,  and  organized  the 
Southern  Ohio  Traction  Company.  Last  year  the  Oberlin  line 
was  extended  to  Wellington,  and  the  company  reorganized  as 
the  Cleveland,  Elyria  &  Western  Railway.  The  several  lines 
around  Cleveland  are  shown  by  the  heavy  lines  in  the  accompany- 
ing map.  For  convenience  of  reference,  the  Everett-Moore  lines 
running  out  of  Cleveland  are  also  shown  by  a  lighter  line.  The 
Pomeroy-Mandelbaum  syndicate  is  now  building  the  Western 
Ohio  Railway,  which,  when  fully  developed,  will  connect  with  the 
Southern  Ohio  Traction  Company,  giving  a  through  line  frorti 
Toledo  to  Cincinnati.  This  system  is  eventually  to  be  connected 
with  the  system  radiating  from  Cleveland,  and  a  step  in  this  direc- 
tion is  the  Norwalk  extension  of  the  Cleveland,  Elyria  &  Western, 
now  under  construction  and  to  be  placed  in  operation  early  next 
year.    It  is  also  part  of  the  plan  to  ultimately  connect  Cleveland 


with  Columbus.  The  Mansfield,  Gallon  &  Crestline  Railway,  con- 
necting the  towns  mentioned  and  a  link  in  the  Cleveland-Colum- 
bus line,  is  shown  on  the  map.  This  is  now  partially  completed, 
and  will  also  be  placed  in  operation  next  spring.  To  connect  this 
line  with  the  Cleveland,  Elyria  &  Western,  the  syndicate  will  build 
the  Cleveland,  Ashland  &  Mansfield  Railway,  extending  from  the 
Wellington  branch  to  Mansfield.  Private  right  of  way  and  fran- 
chises from  villages  and  counties  have  been  secured,  and  the  line 
has  been  surveyed,  so  that  the  work  of  grading  will  be  started 
early  next  year.  In  order  to  defeat  the  plans  of  another  company 
for  a  line  between  Crestline  and  Gallon,  the  syndicate  recently 
bought  out  the  Ohio  Central  Traction  Company,  which  operates 
a  line  from  Bucyrus  to  Gallon.  The  Cleveland  &  Southern  Rail- 
way, another  company  controlled  by  the  same  people,  is  building 
from  the  Berea  line  to  Wooster.  The  section  from  Berea  to 
Medina  is  nearly  completed  and  will  be  placed  in  operation  next 
spring;  the  balance  is  being  graded  and  will  probably  be  finished 
next  year.  Early  this  year  another  distinct  company  was  organ- 
ized: the  Elyria,  Grafton  &  Southern  Railway  Company.  This 
line  was  pushed  to  completion  and  was  placed  in  operation  very 
recently. 

For  the  next  two  or  three  years  at  least  the  lines  mentioned 
will  be  operated  practically  as  one  system,  cars  being  operated 
direct  from  the  terminals  to  Cleveland  over  the  Cleveland,  Elyria 
&  Western  tracks.  Power  for  practically  the  entire  system  will  be 
furnished  from  a  single  power  house  located  at  Elyria.  This  will 
be  accomplished  by  means  of  high-tension  transmission  and  eleven 
transformer  stations.  The  system  will  be  arranged  as  follows. 
The  Cleveland,  Elyria  &  Western  eighty-nine  and  a  half  miles  of 
road  will  have  transformer  stations  at  Kamms,  Elyria,  Birming- 
ham, Norwalk  and  Wellington.  The  first  mentioned  will  occupy 
the  present  power  house,  which  is  to  be  abandoned  as  a  primary 
station,  and  will  consist  of  two  300-kw  rotary  converters.  .A.11  of 
the  other  stations  will  be  equipped  with  two  300-kw  rotaries  each. 
The  C.  A.  &  M.,  35  miles,  will  have  two  stations,  one  near  Savan- 
nah and  another  near  Windsor.  The  C.  &  S.,  42  miles,  will  have 
four  stations;  one  near  Liverpool,  one  at  Chippewa  Lake,  another 
near  Creston  and  another  at  Wooster;  two  being  necessary  on 
the  lower  section  of  the  line  because  of  a  bad  hill  north  of 
Wooster.  The  E.,  G.  &  S.,  nine  miles,  will  be  supplied  from  the 
rotaries  at  Elyria,  and  there  will  be  a  high-tension  feed  wire  ex- 
tending cross  country  from  Elyria  to  the  sub-station  on  the  C.  & 
S.  at  Liverpool.  The  equipment  of  the  Elyria  power  house  con- 
sists at  present  of  two  500-kw  direct-current  Westinghouse  units 
direct  connected  to  Slater  engines. 

The  power  house  was  designed  to  ultimately  take  care  of  the 
system  outlined,  and  it  has  space  for  several  larger  installations. 
It  is  the  present  intention  to  install  two  looo-kw  alternating-current 
Westinghouse  units,  direct  connected  to  Slater  engines.  The  high- 
tension  current  will  be  generated  at  22,000  volts  and  delivered  at 
the  sub-stations  at  about  20,000  volts,  to  be  transformed  to  direct 
current  at  650  volts  for  the  trolley  wire.  The  Norwalk  sub-station 
will  be  arranged  for  lighting  service,  as  the  syndicate  holds  a  con- 
tract for  lighting  the  city.  The  present  Norwalk  lighting  plant, 
which  was  recently  bought  up,  will  be  held  as  a  reserve.  Four  of 
the  sub-stations  have  already  been  contracted  for,  and  plans  for  the 
other  seven  are  being  prepared.  The  system  will  be  Westing- 
house throughout.  The  equipment  of  the  power  house  at  Kamms, 
the  original  station  of  the  C,  E.  &  W.,  consists  of  three  2So-kw 
Westinghouse  generators,  one  driven  by  a  Slater  engine  and  two 
by  Allis  engines,  all  direct-belted. 

The  M.,  C.  &  G.,  seventeen  miles,  and  the  O.  C,  twelve  and  a 
half  miles,  are  to  be  operated  from  the  latter  company's  power 
house  at  Gallon,  the  present  equipment  of  which  consists  of  two 
iSo-kw  General  Electric  -generators  driven  by  Slater  engines, 
direct-belted.  The  capacity  of  this  station  will  probably  be  in- 
creased.  The  boilers  at  all  of  the  stations  are  Sterlings. 

Some  months  ago  nearly  all  of  the  C,  E.  &  W.  cars  were  des- 
troyed by  fire,  so  that  the  present  equipment  is  almost  entirely  new 
and  modern.  The  cars  are  twenty-seven  in  number,  the  majority 
being  Kuhlmans  and  the  balance  Jewetts.  They  are  44  ft.  and  46 
ft.  in  length,  mounted  on  Peckham  trucks,  and  equipped  each  with 
four  50  hp  Lorain  Steel  Company's  motors,  and  Christensen  air 
brakes.  For  the  extensions,  fourteen  new  cars  have  been  ordered 
from  the  Kuhlman  Company.  They  will  be  46  ft.  in  length,  and 
the  equipment  will  be  the  same  as  the  others.  Other  cars  will  be 
ordered  as  soon  as  required. 

As  has  been  stated,  nearly  all  of  the  system  is  on  private  right 
of  way,  the  greater  part  30  ft.  wide  and  fenced.  Sixty-pound  rails 
are  used  throughout,  the  C,  E.  &  W.  main  line  having  been  re- 
cently rebuilt.  The  O.  C.  line  is  being  thoroughly  overhauled, 
grades  are  being  cut  down,  and  the  line  ballasted.  The  high-ten- 
sion and  feed  wires  are  all  aluminum,  and  the  trolley  wire  is  all  000. 
Brackets  are  of  the  flexible  suspension  type.    Bridges  are  of  steel, 
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witli  high  open  span.  Since  the  building  of  the  original  line  the 
grades  have  all  been  changed  to  steam  railway  practice,  and  on 
the  new  lines  steam  shovels  are  being  used  for  excavating  and 
ballasting.  The  lines  are  completely  covered  by  a  telephone  sys- 
tem, and  the  despatching  is  as  accurate  as  on  steam  roads. 

Data  for  the  above  was  furnished  to  the  writer  by  W.  H.  Abbott, 
electrical  and  mechanical  engineer  for  the  C,  E.  &  W.,  and  con- 
sulting engineer  for  the  extensions. 




be  gi\cn  in  the  town,  but  unless  further  disagreement  arises,  the 
matter  will  not  again  be  brought  before  the  Railroad  Commission. 

The  officers  of  the  company  are:  William  Butler,  president;  H. 
Fisher  Eldridge,  of  Portsmouth,  N.  H.,  vice-president;  George 
A.  Butman,  of  Boston,  treasurer;  H.  W.  Sprague,  Arthur  E. 
Childs,  W.  H.  Trumbell,  of  Boston;  Charles  C.  Pierce,  of  Brook- 
line;  John  H.  Whipple,  of  Brockton;  Albion  R.  Clapi),  of  Welles- 
ley:  Fred  C.  Hines.  of  Newton;  Charles  W.  Shippee,  of  i\Iilford; 
Alexander  B.  Bruce,  of  f^awrence,  directors. 


Boston  &  Worcester  Street  Railway  Awards  Contract 
Wellesley  Petition  Withdrawn 


An  Automobile  Emergency  Wagon 


The  Boston  &  Worcester  Street  Railway  Company,  which  pro- 
poses to  build  an  electric  railway  from  Boston  to  Worcester, 
Mass.,  has  awarded  James  F.  Shaw  &  Co.  the  contract  for  the 
construction  of  the  road,  and  the  plan  is  to  rush  the  line  to  an 
early  completion.  The  contract  aggregates  about  $1,500,000. 
Plans  for  construction  were  matured  some  time  ago,  and  much 
material  for  the  line  has  been  distributed  along  the  route.  The 
power  station  for  the  new  line  is  now  under  construction  at 
Framingham,  and  car  houses  will  be  built  at 
Wellesley  and  Westborough.  The  company, 
it  is  announced,  has  acquired  the  Framingham 
Street  Railway,  Southboro  &  Marlboro  Street 
Railway,  Framingham  Union  Street  Railway, 
and  the  Marlboro  Street  Railway  Company. 
These  properties  will,  however,  be  operated 
from  the  power  stations  now  in  use.  It  is  esti- 
mated that  the  running  time  between  Boston 
and  Worcester  will  be  two  hours.  The  fare  will 
be  50  cents.  The  distance  between  Worcester 
and  Boston,  by  the  Boston  &  Worcester,  will 
be  38  miles,  while  by  the  Boston  &  Albany  the 
distance  is  44  miles.  The  present  faie  charged 
between  the  two  cities  by  the  Boston  &  Albany . 
Railroad  Company  is  $1. 

The  company,  which  has  experienced  some 
difficulty  in  securing  a  grant  in  Wellesley,  has 
formally  withdrawn  its  petition  before  the  Mass- 
achusetts Railroad  Commissioners  asking  for 
a  location  in  the  town,  with  the  intention  of  se- 
curing the  necessary  rights  of  way  from  the 
town  itself.     Before  securing  its  charter,  the 
company  chose  to  be  considered  as  an  "asso- 
ciation in  the  process  of  organization,"  and  was 
acting  on  this  basis  when,  having  failed  to  come 
to  terms  with  the  town  in  regard  to  its  location, 
it  secured  a  hearing  on  Nov.  8  before  the  Rail- 
road   Commission,    asking    that    the  board 
grant    its    location    on    the    ground    that  it 
was     the      connecting     link     between  the 
other   locations    secured    for   its   through    line    between  Bos- 
ton   and    Worcester.     Since    Nov.    8    the    company    has  se- 
cured  its   charter,   and   can   no   longer   be   legally  considered 
as  "in  process  of  organization,"  and  the  attempt  once  more  to 
get  the  location    from  the  town  authorities  is  virtually  the  aban- 
donment of  whatever  it  had  so  far  accomplished  with  the  Railroad 
Commission,  and  the  beginning  of  its  negotiations  all  over  again. 
Nothing  took  place  at  the  adjourned  hearing  of  Nov.  18  except 
the  withdrawal  of  the  petition  by  the  company,  and  the  announce- 
ment of  the  hearing's  adjournment. 

The  reason  for  this  sudden  change  of  plan  is  believed  to  lie  in 
the  announcement  by  H.  E.  Warner,  counsel  for  the  objecting 
abutters,  at  the  first  hearing  that  if  the  board  should  rule  that  the 
company  was  properly  before  it  on  the  matter  in  hand,  under 
authority  of  sec.  16.  chap.  578  of  1898,  he  would  take  the  case  be- 
fore the  Supreme  Court  of  Massachusetts. 

The  contention  of  Mr.  Warner  was  that  the  street  railway  act 
gave  the  right  to  appeal  to  the  Commission  (as  the  Boston  & 
Worcester  Company  was  appealing)  to  a  corporation,  and  not  to 
a  company  "in  process  of  organization."  The  Boston  &  Worces- 
ter Company's  other  locations  are  all  held  under  the  provision 
that  they  shall  lapse  unless  work  is  begun  on  or  before  Jan.  i, 
1902.  Consequently,  to  have  this  link  location  get  into  a  legal 
entanglement  would  be  likely  to  delay  its  acquisition  until  some 
time  after  Jan.  i.  a  contingency  which  the  company  has  the  strong- 
est reason  to  avoid.  So,  although  the  intimation  given  by  the 
board  at  the  last  hearing  did  not  suggest  much  that  was  unfavor 
able  to  the  company's  side  of  the  case,  the  company  considered  it 
wiser  to  draw  out  on  its  present  fjasis  and  begin  as  a  corporation. 
A  new  petition  will  be  filed  with  the  town  for  either  a  single  or 
dnul>le  track  location,  as  the  town  may  prefer.    New  hearings  will 


As  mentioned  some  time  ago  in  these  pages,  the  Brooklyn 
Heights  Railroad  Company  has  contemplated  greatly  increasing 
its  emergency  service.  Several  sites  have  been  selected  for  the 
construction  of  stations  similar  to  fire  engine  houses,  and  much 
care  has  been  given  to  creating  a  service  which  will  approximate 
the  efiiciency  that  is  obtained  by  the  fire  patrol.  A  large  amount 
of  the  delay  occasioned  by  breakdowns  and  other  unavoidable  ac- 
cidents on  the  line  could  be  obviated  by  promptly  repairing 
the    damage,    and    it   is   thought    that    when   the    new  svstem 


AUTOMOBILE  EMERGENCY  WAGON  FOR  BROOKLYN 

gets   into   operation   that   much  valuable  time   will   be  saved. 

In  the  accompanying  engraving  is  shown  a  view  of  a  new  auto- 
mobile delivery  wagon  which  has  recently  been  tried  by  the 
Brooklyn  Heights  Railroad  Company.  The  new  wagon  is  hand- 
some in  appearance,  and  has  the  power  to  develop  a  high  rate 
of  speed.  In  a  self-propelled  vehicle,  the  saving  effected  in  main- 
tenance over  the  keeping  of  horses  is  no  small  item  of  the  desir- 
ability of  employing  this  class  of  apparatus.  The  photograph  from 
which  the  engraving  shown  herewith  was  made  was  taken  before 
the  wagon  was  equipped  for  service.  At  present  ladders  have  been 
placed  along  the  side  where  they  are  out  of  the  way,  but  ex- 
tremely convenient,  and  the  necessary  supplies  and  materials  for 
repairing  an  accident  are  placed  in  the  body. 

The  high  rate  of  speed  at  which  the  automobile  is  expected  to 
run  necessitates  some  additional  emergency  brake  beyond  the 
regular  band  brake  on  the  driving  wheel.  This  brake  may  be  seen 
in  the  photograph  on  the  rear  wheel.  It  is  also  arrangecf 
so  as  to  grip  the  fellow  of  the  wheel  without  injuring  the  hard! 
rubber  tires  with  which  the  wagon  is  furnished.  The  applicationi 
of  this  brake  will  stop  the  wagon  in  a  very  short  distance,  when 
going  at  its  maximum  speed,  and  it  enables  the  driver  to  ha\e 
perfect  confidence  in  his  ability  to  avoid  collisions  while  hastening, 
to  the  scene  of  trouble.  The  equipment  of  the  emergency  wagon 
consists  of  the  ordinary  tools,  such  as  jacks,  bars,  pulley  blocks, 
etc.,  and  rope,  wire,  trolley  t.irs,  and  other  (i\crliead  m.itcrial  ;incl 
miscellaneous  supplies  of  all  kinds.  The  [lower  Ijv  which  ilu- 
wagon  is  operated  is  steam,  it  lieing  furnished  witli  ,in  engine  of 
the  "Mobile"  type,  placed  mider  the  forward  seal.  Pictwcen  the 
engine  and  the  drixing  wheels  ;ire  two  shafts,  coniu'cted  together 
by  a  sprocket  cli.iiu,  and  ni:if:in,g  a  reduction  in  speed  between  thc' 
(  ngine  ,'in<1  the  dvix  ers. 
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Tekts  for  Acceleration  and  Draw-Bar  Pull 


A  comparalix  e  test  of  a  steam  locomoti\-e  and  cars  equipped  with 
General  Electric  train  ccnlrol  apparatus  was  made  on  the  experi- 
mental railway  of  the  General  Electric  Company  and  on  the  track 
of  the  New  V'ork  Central  Railroad  the  latter  part  of  last  week 
and  the  first  of  this  week.  The  test  was  made  under  the  direction 
of  Bicn  J.  Arnold,  recently  of  Chicago,  but  at  present  of  New 
York,  and  W.  B.  Potter,  of  the  General  Electric  Company.  The 


duced  to  $2,264,000.  The  city  appealed  to  the  Supreme  Coui  t,  and 
that  body  rendered  judgir,ent  in  favor  of  Newark,  upholding  that 
city's  contention  that  rights  of  way  in  public  thoroughfares  were 
easements,  and  as  such  constituted  real  property  and  were  tax- 
able as  such. 

Attorney-General  Grey  was  called  into  the  case  by  Governor 
Vorhees,  calling  his  attention  to  the  fact  that  two  or  three  mu- 
nicipal corporations  have  assessed  real  estate  of  street-using  cor- 
porations under  the  franchise  tax  law  of  1900,  and  will,  therefore, 
receive  "an  enormous  proportion"  of  the  franchise  tax,  while 


SPECIAL  TESTING  TRAIN  FOR  COMPARING  STEAM  AND  ELECTRICAL  OPERATION 


'connection  of  Mr.  Arnold  with  the  New  York  Central  Railroad 
makes  this  test  of  particular  interest. 

In  the  making  of  the  test  the  special  dynamometer  car  No.  17,  of 
the  University  of.  Illinois,  and  the  Illinois  Central  Railroad,  oper- 
ated by  Professor  Edward  C.  Schmidt  and  John  N.  Snodgrass,  was 
used  to  take  readings  on  the  draw-bar  pull,  speed,  acceleration 
and  distance  traveled  by  the  train  when' drawn  by  the  locomotive 
and  when  drawn  by  the  General  Electric  cars.  Readings  were  also 
taken  in  the  motor  cars  on  the  speed,  time  of  acceleration,  dis- 
.tance,  voltage  and  current,  and  at  the  power  station  the  watt  con- 
sumption of  the  line  was  recorded.  As  it  is  obvious  that  recording 
potential  at  the  power  station  would  not  be  satisfactory,  the  actual 
voltage  of  the  car  under  diiTerent  conditions  was  obtained  by  run- 
ning potential  wires  back  to  the  wattmeter  from  the  end  of  the 
line. 

A  train  was  made  up  \'arying  from  one  to  six  cars,  and  drawn 
first  by  two  motor  cars,  then  one  motor  car,  then  by  the  eight- 
wheel,  four-driver  engine.  No.  968,  of  the  New  York  Central,  and 
-finally  by  the  new  fourteen-wheel,  six-driver  engine.  No.  1407, 
specially  designed  for  the  suburban  work  of  the  New  York  Cen- 
tral. Owing  to  the  difficulty  in  getting  engine  No.  1407  into  the 
yard,  it  was  tested  on  a  track  of  the  New  York  Central  very 
similar  to  the  experimental  track  of  the  General  Electric  Company. 
The  total  weight  of  the  six  cars  drawn  in  the  train  was  approxi- 
mately 250  tons.  Engine  No.  1407  was  built  in  August,  1901,  by 
the  American  Locomotive  Works,  at  Schenectady,  and  weighs 
about  214,000  lbs. 

The  two  electric  cars  used  were  of  the  large  railroad  type,  built 
by  the  St.  Louis  Car  Company,  and  weighing,  with  equipment, 
71,150  lbs.  and  69.800  lbs.  respectively.  They  were  mounted  on 
Peckham  and  Brill  trucks,  with  four  G.  E.-55,  i6o-hD  motors  per 
car.  The  type  M-control  was  used,  so  that  the  train  was  con- 
trolled and  run  by  one  man  in  the  cab.  There  was  a  separate  set 
of  contactors,  cut-out  switch,  and  reverser  for  each  pair  of  motors, 
so  that  the  motors  on  any  of  the  fou'-  trucks  could  be  cut  out  of 
service  at  any  time.  On  each  car  there  was  a  C.  P. -14  air  com- 
pressor, and  motor  with  automatic  governor,  which  supplied  the 
air  for  the  brakes  on  the  train.  There  was  also  a  small  dynamo 
and  engine,  driven  by  air  from  the  truck,  and  used  when  necessary 
to  send  a  small  current  through  the  pick-up  rail  to  make  the  third 
rail  ali\'o. 


The  New  Jersey  Tax  Fight 

The  Court  of  Errors  and  Appeals,  at  Trenton,  N.  J.,  is  now 
hearing  argument  on  the  appeal  taken  by  the  North  Jersey  Street 
"Railway  Company,  of  Jersey  City,  from  the  decision  of  the  Su- 
preme Court,  concerning  the  assessment  made  for  taxes  of  iQoo 
.against  the  company  by  the  tax  board  of  the  city  of  Newark.  The 
final  decision,  which  it  is  expected  will  be  rendered  in  a  month, 
will  be  sweeping  in  its  effect,  and  the  result  is  anxiously  awaited. 

Newark  assessed  the  corporation's  property  in  that  city  at 
$3,100,000,  and  this  the  State  Board  of  Taxation  subsequently  re- 


municipal  corporations  that  failed  to  act  under  the  law  of  1900. 
expecting  a  reversal  of  the  decision  of  the  Supreme  Court,  will 
get  a  very  smiill  percentage  of  the  franchise  tax.  thu.s  making  the 
matter  a  .State  affair. 




The  Buffalo  High- Tension  Cable  Distribution  S7stem  * 

111  HAROLD  \V.  Bl:CK 
In  the  development  of  the  electrical  transmission  of  power 
many  propositions  are  being  presented  of  a  water  power  or  coal 
mine  situated  within  such  a  distance  of  a  city  that  it  is  cheaper  to 
transmit  power  from  the  mine  or  waterfall  than  to  generate  it  by 
steam  in  the  city  itself.  In  such  systems  three  engineering  ele- 
ments must  lit  considered:  first,  the  generating  plant;  second,  the 


FIG.  I.— GENERAL  MAP  OF  TRANSMISSION  SYSTEM 

transmission  line,  and  third,  the  method  for  distributing  the  power 
at  the  end  of  the  transmission  line.  Electrical  generating  plants 
and  transmission  lines  have  been  the  subject  of  many  discussions, 
but  the  terminal  arrangements  for  transmission  lines  are  newer 
in  their  development,  and  it  is  the  object  of  this  paper  to  bring 
the  matter  up  before  the  members  of  the  Institute  for  discussion, 
the  problem  presented  being  the  best  method  of  distributing  the 
power  throughout  a  city  after  a  point  has  been  reached  on  the 
transmission  line  where  it  is  no  longer  safe  to  carry  the  power 
overhead  at  the  transmission  voltage.  Such  limitations  e.xist  on 
the  outskirts  of  all  cities. 

In  order  to  serve  as  a  basis  for  discussion  and  to  point  out  the 


*A  paper  read  before  the  .American  Institute  of  Electrical  Engineers,  Nov. 
22,  1901 


November  30,  1901.] 
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various  considerations  which  enter,  a  brief  description  will  be 

given  of  the  method  which  has  been  adopted  for  the  distribution 
of  Niagara  power  in  Buffalo. 

Fig.  I  shows  a  map  of  the  Niagara-Buffalo  transmission  line 
indicating  the  relations  between  the  overhead  circuit  and  the  cir- 
cuits of  distribution  within  the  Buffalo  city  limits,  the  numeral  .3 
on  the  map  indicating  the  terminus  of  the  22,000-volt  overhead 
three-phase  lines.  At  this  point  the  three  overhead  circuits,  each 
having  a  capacity  of  10,000  hp  at  7  per  cent  line  loss,  enter  a  ter- 
minal house,  and  are  connected,  as  shown  in  Fig.  2,  through 
circuit  breakers,  selector  switches,  bus-bars,  etc.,  to  the  22,000- 
volt  primaries  of  the  step-down  transformers.  These  transformers 
have  a  capaci  y  of  3000  hp  each,  and  are  of  the  oil-water  cooled 
type.  The  secondaries  of  the  transformers  are  wound  for  1 1,000 
volts,  making  the  ratio  of  reduction  of  voltage  2:1.  The  second- 
aries of  the  transformers  are  connected  through  selector  switches 
and  two  sets  of  bus-bars  to  the  imderground  cables,  each  of  which 
is  connected  through  an  air-break  circuit-breaker.  With  the 
arrangement  shown,  the  Buffalo  system  can  be  operated  in  two 
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FIG.  2.— CONNECTIONS,  BUFFALO  TERMINAL  HOUSE 

sections  if  desired,  and  any  overhead  circuit  or  any  cable  con- 
nected to  either  of  the  banks  of  transformers.  The  11,000-volt 
cables  supplied  from  the  secondaries  of  the  terminal  house  trans- 
formers are  drawn  through  tile  ducts  under  the  streets  in  the 
usual  manner,  and  carry  the  power  to  the  various  sub-stations 
throughout  the  city  of  Buffalo.  At  present  there  are  five  feeders, 
each  consisting  of  No.  000  triple-conductor  lead-covered  cables. 
Two  of  these  have  9-32-in.  rubber,  two  8-32-in.  rubber  and  one 
6^-32-in.  paper  and  4-32-in.  paper  over  all.  The  lead  in  all  cases 
is  ^-in.  thick. 

Fig.  3  shows  the  general  arrangement  of  cables  throughout  the 
city,  with  the  various  methods  which  are  used  for  transferring 
from  one  to  another  and  for  cutting  out  damaged  sections  of  a 
cable  by  means  of  section  switches,  so  that  the  entire  length  of 
cable  from  the  terminal  house  will  not  have  to  be  cut  out  of 
service.  Special  attention  is  called  to  these  section  switches,  which 
are  shown  in  Fig.  4.  They  are  of  the  triple-pole,  single-throw 
type  of  oil-break  switch,  with  a  waterproof  hood  of  iron  bolted 
to  the  top  of  the  switch  frame  for  the  protection  of  cable  heads 
and  leads.  These  switches  are  installed  in  vaults  under  the  city 
streets,  placed  at  convenient  intervals.  Some  of  the  vaults  are  as 
large  as  10  ft.  x  12  ft.  These  switches  are  absolutely  waterproof 
and  could  be  submerged  if  necessary  without  danger,  and  will 
open  the  circuits  under  heavy  loads  without  difficulty.  They  have 
proved  of  great  convenience  at  times  when  repairs  have  been 
necessary  on  sections  of  the  cables,  and  for  locating  faults  without 
the  necessity  of  cutting  the  cable.  I  believe  that  underground 
section  switches  of  this  kind  would  prove  of  great  service  to  all 
high-tension  cable  systems,  and  believe  that  the  design  shown  is 
entirely  safe  for  service  at  11,000  volts. 

In  all,  seven  sub-stations  are  supphed  with  power  at  11,000  volts, 
three-phase,  distributed  as  follows  with  reference  to  Fig.  3: 

Station  No.  4. — 2000  hp,  for  railway  purposes,  transformed  from 
T  1,000  volts  to  360  volts  and  fed  to  four  500-hp  rotary  converters. 
1000  hp,  for  general  power  distribution  on  a  tertiary  system  at 
2200  volts,  three-phase,  the  voltage  being  lowered  from  11,000 
volts  by  three  250-kw  transformers.  This  22oo-vo]t  distribution  is 
partly  overhead  and  partly  underground. 

Station  No.  5 — 1500  hp,  for  railway  purjioscs,  transformed  from 
11,000  volts  to  360  and  fed  to  three  soo-hp  rotary  converters. 


Station  No.  6. — 1000  hp,  for  railway  service,  as  in  Station  No.  5. 

Station  No.  7. — 5000  hp  is  transformed  from  11,000  volts  to  360 
volts  and  fed  to  the  plant  of  the  Buffalo  Lighting  Company  in  an 
adjacent  building.  1000  hp,  transformed  to  2200  volts,  three- 
phase,  for  general  power  distribution  on  the  tertiary  system. 

Station  No.  8. — 2000  hp,  transformed  from  11,000  volts  to  2200 
volts,  three-phase,  for  power  distribution  on  the  tertiary  system. 

Station  No.  9. — 1500  hp,  transformed  from  11,000  volts  to  360 
volts,  for  supplying  power  to  three  500-hp  rotary  converters  for 
railway  purposes. 

Station  No.  10. — 1000  hp,  for  railway  purposes,  as  in  Station 
No.  9. 

It  might  be  asked  why  the  power  is  not  transmitted  from 
Niagara  Falls  at  11,000  volts  and  distributed  through  the  under- 
ground cables  without  transformation.  It  will  be  found,  how- 
ever, that  the  saving  in  copper  on  the  transmission  lines  by  the 
use  of  22,000  volts  more  than  pays  for  the  transformer  installation 
in  the  terminal  house,  and  that  the  saving  in  line  loss  is  greater 
than  the  loss  introduced  by  the  step-down  transformers.  The 
longer  the  transmission  line  the  greater  would  be  the  proportion- 
ate saving.  It  may  also  be  asked  why,  if  the  overhead  lines  are  to 
be  operated  at  22,ooo*~volts,  the  transmission  cannot  continue  at 
this  voltage  throughout  the  cable  system  in  order  to  avoid  the  use 
of  step-down  transformers.  It  is  true  that  there  have  been  ex- 
amples of  successful  operation  of  underground  cables  at  voltages 
even  higher  than  22,000  volts,  notably  the  transmission  from  the 
plant  of  the  St.  Croix  Power  Company,  but,  obviously,  what  can 
be  done  on  a  through  trunk  line  cannot  be  safely  done  on  a  net- 
work, and  the  Buffalo  underground  system  is  essentially  a  net- 
work. It  has  many  lateral  connections,  frequent  joints,  section 
switches,  cable  heads  and  switchboard  connections,  and  under 
these  conditions,  which  are  probably  no  different  from  the  require- 
ments of  other  cities,  I  believe  that  11,000  volts  is,  in  the  present 
state  of  the  art  at  least,  the  highest  voltage  which  should  be  con- 
sidered. The  success  of  the  Buffalo  power  distribution  at  11,000 
volts,  which  has  covered  a  period  of  about  four  years,  has,  how- 
ever, demonstrated  the  safety  and  feasibility  of  using  a  potential 
as  high  as  this,  provided  the  greatest  precautions  are  taken  in  the 
selection  and  installation  of  cables,  and  in  the  insulation  of  all 
terminal  appliances.  It  seems  to  show  that  there  is  no  longer  any 
reason  for  fixing  the  prevailing  voltage  of  6600  volts  as  the  safe 
limit  for  underground  work  and  for  paying  for  the  extra  copper 
and  ducts  required  by  the  lower  voltage. 

In  cases  of  short-circuit  in  the  cables,  practically  no  damage  is 
done  at  11,000  volts  on  account  of  the  small  current.  Short- 
circuits  have  occurred  on  these  cables,  which  have  had  the  whole 
of  Niagara  power  back  of  them,  and  it  has  been  found,  after  lo- 
cating the  fault,  that  the  lead  was  barely  melted  off  around  the 
fault.    At  6600  volts  such  a  short-circuit  would  undoubtedly  blow 
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FIG.  3  -BUFFALO  II.ooo-VOLT  CABLE  SYSTEM 

the  cables  to  pieces,  on  account  of  the  greater  current,  the  heat 
energy  at  the  fault  being  nearly  four  times  as  great.  This  is  a 
practical  advantage,  for  it  reduces  the  risk  of  damage  to  adjacent 
cables  and  ducts. 

In  the  city  of  Buffalo,  then,  we  find  a  distributing  company 
called  the  Cataract  Power  and  Conduit  Company  purchasing 
power  from  the  Niagara  Falls  Power  Company  at  the  Buffalo 
city  line,  at  the  transmission  voltage,  lowering  it  to  11,000  volts, 
three-phase  25  cycles,  and  distributing  it  as  raw  material  in  this 
form  as  dealers  in  power.   To  the  railway  company  it  is  delivered 
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for  transformation  and  conversion  for  use  on  their  own  direct- 
current  circuits,  to  the  lighting  company  for  conversion  into  the 
various  forms  in  which  they  redistribute  it  to  small  consumers, 
and  it  is  also  delivered  to  various  factories  using  power  in  quan- 
tities from  75  hp  upward,  to  which  consumers  power  is  supplied 
from  the  tertiary  system  mentioned  at  2200  volts,  three-phase,  from 
sub-stations  owned  and  operated  by  the  Cataract  Power  and  Con- 
duit Company. 

From  a  business  as  well  as  an  engineering  standpoint  it  is  be- 
lieved that  the  methods  used  in  Buffalo  as  described  are  very 
satisfactory  and  economical.  The  primary  company,  viz.,  the 
Niagara  Falls  Power  Company,  confines  its  attention  to  the  gener- 
ating plant  and  transmission  line,  the  distributing  company  to  the 
delivery  of  three-phase,  25-cycle,  alternating-current ,  power,  and 
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the  railway  and  lighting  companies  to  the  interests  of  their  own 
circuits.  This  separation  of  responsibilities  is  entirely  logical  and 
most  convenient.  It  would  be  still  better  if  the  Cataract  Power 
and  Conduit  Company  could  confine  itself  to  the  delivery  of  power 
at  a  single  voltage,  viz.,  11,000  volts,  but  the  tertiary  distributing 
system  at  2200  volts  is  necessary,  for  the  reason  that  it  is  ob- 
viously not  safe  to  supply  small  consumers  of  power,  such  as 
small  factories,  with  connections  at  so  high  a  voltage.  By  trans- 
formation to  2200  volts  the  numerous  "grounds"  which  occur  on 
these  circuits  are  made  independent  of  the  main  cable  system, 
and  the  introduction  of  the  transformers  adds  to  the  self-induction 
of  these  circuits  and  limits  the  violence  of  the  short-circuits  which 
occur  upon  them. 

The  transformation  of  voltage  at  the  city  line  from  22,000  volts 
to  11,000  volts,  besides  being  necessary,  is  also  a  positive  engineer- 
ing advantage,  for  the  reason  that  it  renders  the  11,000-volt  cable 
system  independent  of  "grounds,"  and  high-voltage  disturbances 
from  lightning,  resonance,  etc.,  which  occur  at  times  on  the  trans- 
mission line,  since  there  is  no  electrical  connection  between  the 
two.  Although  there  have  been  several  instances  of  rises  of  po- 
tentials on  the  overhead  line  far  above  the  normal,  resulting 
probably  from  resonance,  no  rises  of  voltage  have  been  noted  as 
having  been  transmitted  to  the  cables  by  induction  through  the 
cores  of  the  step-down  transformers. 

It  is  believed  that  the  methods  here  described  are  practicable 
and  convenient,  and  can  be  safely  followed  in  principle  by  those 
wlio  are  planning  similar  systems  of  distribution. 

 ♦^♦^  


The  Butte  Electric  Railway  Company,  of  Butte,  Mont.,  has 
recently  opened  and  placed  at  the  disposal  of  its  employees  a  suite 
of  rooms  where  the  men  can  comfortably  and  profitably  spend 
their  leisure  hours.  The  rooms,  two  in  number,  adjoin  the  main 
office  of  the  company,  and  while  the  appointments  are  not  ele- 
gant, they  are  bright  and  new,  being  admirably  suited  for  the 
purposes  to  which  they  have  been  put.  The  latest  magazines, 
technical  and  daily  papers  are  provided,  and  the  plan  is  to  add  a 
small  library.  A  club,  to  which  any  employee  of  the  company 
shall  be  eligible,  is  to  be  organized.  There  are  over  100  men  in 
the  employ  of  the  company,  and  they  are  highly  elated  over  the 
personal  interest  that  the  company  has  more  than  once  shown 
it  manifested  in  them. 


At  the  annual  banquet  of  the  Toledo  Chamber  of  Commerce, 
held  Saturday  evening,  November  23,  Albion  E.  Lang,  president 
of  the  Toledo  Railways  &  Light  Company,  made  a  speech  in 
which  he  gave  some  interesting  information  relative  to  the  de- 
velopment of  the  interurban  and  city  railways  of  Toledo,  together 
with  several  hitherto  unpublished  facts  regarding  the  plans  of  the 
Everett-Moore  syndicate,  which  now  controls  the  Toledo  lines. 
Mr.  Lang  said  in  part: 

"The  newspapers  are  constantly  filled  with  items  pertaining  to 
electric  railway  syndicates  and  the  properties  in  which  they  deal. 

As  some  of  the  items  are  very  much  ex- 
aggerated, and  are  not  strictly  in  ac- 
cordance with  the  truth,  I  deem  it 
proper  at  the  outset  to  say  something 
personal  of  the  leaders  of  the  Evc^ett- 
Moore  syndicate,  both  of  whom  are  es- 
sentially Ohio  men. 

"Mr.  Everett  is  the  son  of  Dr.  Henry 
Everett,  and  was  associated  with  Cleve- 
land's first  street  railways.  He  built  his 
first  street  railway  in  Montreal,  convert- 
ing a  horse  line  into  an  electric  line.  He 
was  the  first  man  in  this  country  to  in- 
troduce the  workingman's  ticket  and  a 
3-cent  fare.  From  Montreal  he  went  to 
Toronto,  and  did  the  same  thing;  thence 
to  London,  Ontario,  to  Detroit,  and  re- 
turning to  Cleveland  identified  himself 
with  the  Cleveland  Electric  Railway 
Company,  of  which  he  has  been  presi- 
dent during  the  past  five  years.  He  is 
a  young  man,  forty-five  years  old. 

"His  partner,  Mr.  Moore,  came  to 
Cleveland  from  Canal  Dover,  and  be- 
came cashier  of  the  Dime  Savings  Bank. 
He  is  one  of  the  best  equipped  financial 
men  I  know,  possessed  of  a  wonderful 
quick  perception,  and  makes  friends  wherever  he  goes. 

"The  syndicate  absolutely  controls  950  miles  of  interurban  and 
suburban  railway  properties.  It  controls  all  of  the  Cleveland  lines 
e.xcept  the  Cleveland  City  Railway,  which  is  owned  largely  by 
Senator  Mark  Hanna;  all  but  one  line  in  Detroit  and  everything 
entering  or  in  Toledo  except  the  Toledo  &  Western  and  the 
Toledo,  Bowling  Green  &  Southern  roads.  It  has  an  option  on 
the  Toledo  &  Maumee  Valley  Railway,  and  will  come  into  pos- 
session within  a  short  time. 

"The  Everett-Moore  syndicate  represents  75  or  100  men.  When 
it  sprang  into  existence,  investors  were  timid.  So  successful  have 
the  leaders  been  in  their  various  enterprises  that  they  now  have 
all  the  financial  interests  in  Cleveland  back  of  them.  Their  great- 
est difficulty  now  is  in  keeping  the  men  back  of  them  from  fight- 
ing to  see  how  much  percentage  each  shall  get.  But  they  allot 
each  purchase  proportionately  among  the  members. 

"Over  75  men  outside  of  Toledo  are  financially  interested  in  our 
electric  railways.  The  roads  the  syndicate  will  acquire  in  the 
future  aggregate  1400  miles.  At  present  their  lines  are  capitalized 
at  $47,000,000.  These  lines  earned  last  year  $5,500,000.  It  is  as- 
tonishing to  note  the  growth  of  these  roads  without  in  any  way 
detracting  from  the  business  of  the  steam  roads. 

"The  main  system  starts  at  Port  Huron,  Mich.,  and  extends 
across  Ohio  to  the  Pennsylvania  State  line,  an  almost  unbroken 
line  of  360  miles,  drawing  from  a  population  of  from  4,000,000  to 
5,000,000. 

"The  lines  are  not  so  largely  capitalized  as  they  would  seem  to 
be.  The  Lake  Shore  steam  road  stands  for  $75,000  per  mile,  and 
the  T.,  F.  &  N.,  which  it  parallels,  at  $45,000  per  mile.  The  aver- 
age earnings  of  a  steam  road  are  $1,600  per  mile,  while  the  electric 
line  earned  $3,800  per  mile,  and  this  was  almost  wholly  on  pas- 
senger traffic  with  rates  one-half  less  than  the  steam  road.  The 
freight  business  has  not  been  developed.  In  Detroit  the  entering 
lines  did  a  freight  business  last  year  of  $150,000;  in  Toledo  $50,000 
so  far  as  we  know.  The  steam  roads  depend  upon  the  freight 
business  for  the  bulk  of  their  revenue. 

"The  effect  of  the  electric  lines  upon  this  city  are  hard  to  esti- 
mate. The  Hollenden  Hotel  at  Cleveland  had  to  build  two  addi- 
tional stories  because  of  the  growth  of  patronage  due  to  electric 
roads.  Traveling  men  now  take  the  cars  to  the  surrounding  small 
towns,  transact  their  business  and  return  to  the  city  for  the  night. 
What  is  true  in  Cleveland  is  true  elsewhere.  During  the  past  year 
1,000,000  people  were  carried  on  Toledo  electric  railways.  In 
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Detroit  they  accommodated  3,500,000.  All  told  the  lines  accom- 
modated 8,000,000.  Twenty  years  ago,  when  I  first  entered  the 
street  railway  business,  the  earnings  of  the  local  lines  were  $400,- 
000  per  year.  In  1897  when  we  acquired  the  Robinson  lines,  they 
were  $670,000.  For  the  past  ten  months  they  have  been  $950,000. 
Fifteen  years  ago  a  four  miles  ride  cost  5  cents.  To-day  we  can 
ride  12  miles  for  the  same  fare.  Then  we  operated  35  cars;  at 
present  we  have  120.  Our  pay-roll  is  about  $36,000  per  month;  we 
employ  850  men  in  the  winter  months  and  1000  during  the  summer. 

"Syndicate  management  of  the  big  interurban  system  will  effect 
immense  savings.  At  present  there  are  fourteen  power  houses, 
but  engineers  figure  this  can  be  cut  down  to  eight. 

"Our  engineers  are  at  present  preparing  plans  for  the  largest 
power  house  in  the  world.  It  will  be  located  in  the  coal  belt  of 
Ohio,  and  it  will  utilize  refuse  coal.  Its  energy  will  reach  out 
100  miles  in  several  directions.  Other  power  houses  will  then  be 
dismantled,  retaining  only  central  houses,  one  each  in  Detroit, 
Toledo  and  Cleveland.  It  will  be  a  zone  system,  the  big  houses 
feeding  in  a  measure  on  the  others.  Economy  in  this  way  means 
reduced  charges  on  passenger  traffic. 

"In  the  vicinity  of  Toledo  there  is  much  work  in  progress. 
There  will  be  lines  to  Findlay,  Fostoria,  Defiance  and  Napoleon. 
Two  lines  are  being  built  from  Toledo  to  Bryan,  but  it  is  hoped 
the  gentlemen  will  get  together  and  build  but  one.  There  will  be 
a  perfect  network  of  line  radiating  from  Toledo  as  a  center,  some 
of  them  built  by  the  syndicate  and  others  by  independent  interests. 
The  advantages  to  Toledo  are  immense. 

"As  to  the  city  lines,  we  are  figuring  on  abandoning  some  of 
our  smaller  car  houses  and  will  erect  a  large  central  car  house 
and  repair  shops.  When  we  built  our  power  house  in  1895  we 
investigated  the  subject  of  how  to  handle  coal  mechanically.  We 
wanted  a  combined  stoker  and  smoke  consumer.  We  have  now 
commenced  to  install  such  an  arrangement  in  our  power  house 
which  will  do  away  with  all  smoke." 
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Among  the  most  valuable  members  of  the  engineering  profes- 
sion to-day  are  the  moving  spirits  of  the  engineering  press.  Much 
matter  of  great  value  is  regularly  to  be  found  in  the  current  peri- 
odicals of  a  profession  growing  so  rapidly  and  in  so  many  direc- 
tions as  is  mechanical  engineering. 

Books,  monographs  upon  particular  subjects,  necessary  as  they 
are  by  their  gathering  within  one  cover  all  the  required  material 
of  years  and  many  places,  and  by  their  orderly  classification,  logi- 
cal discussion,  and  evolving  of  principles,  are,  by  very  necessity 
of  their  production,  always  and  inevitably  behind  the  times.  The 
reason  for  existence  of  the  engineering  press  is  to  collect  all  recent 
valuable  information — news,  if  you  please — and  present  it  weekly 
or  monthly,  less  or  more  digested,  to  as  large  a  circle  of  readers 
as  possible.  The  American  papers,  representing  special  branches 
of  the  profession,  far  surpass  in  numbers  and  variety  and  excel- 
lence the  like  papers  of  the  old  world.  Their  general  use  proves 
that  they  have  a  most  important  place.  With  these  may  be  grouped 
the  published  transactions  of  the  many  engineering  societies  and 
clubs.  Unthinkingly  or  deliberately  to  neglect  forming  acquaint- 
ance with  so  great  a  source  of  engineering  knowledge  is  not  fitting 
for  the  student  who  has  his  own  future  to  make  in  a  country 
where  ruts  and  old  fashions  are  only  for  the  failures. 

Should  one  read,  and  preserve  what  he  reads?  To  take  knowl- 
edge into  one's  hand  temporarily,  and  then  not  afterward  have 
that  knowledge  available  for  desired  use,  is  as  foolish  as  once  to 
have  seen  a  life  preserver  and  not  be  able  to  find  it  at  midnight 
collision.    But  that  is  for  the  second  part  of  this  subject. 

Of  Reading: 

Habits  are  excellent  balance  wlieels,  generally.  Brilliancy  being 
given  to  but  few  men,  the  great  majority  must  hammer  out  lesson 
or  problem  or  engineering  feat.  In  fact,  genius  has  been  defined 
as  an  infinite  capacity  to  take  trouble.  Regularity  of  mind,  a  habit 
of  undivided  intensest  application,  may  place  the  worker  far  be- 
yond the  one  who  thinks  to  accomplish  by  fits  and  starts.  Let 
then  the  student  distrust  his  ability  to  commence  reading  the 
technical  papers  after  graduation,  unless  lie  has  learned  to  read 
them  before. 

Skepticism  is  the  normal  state  of  the  scientific  mind.  It  is  ever 
looking  for  something  better,  not  satisfied  that  the  present  is 
perfect.  The  reading  of  articles  over  the  names  of  famous  engi- 
neers, afterward  to  find  them  severely  criticised,  is  good  for  the 
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confiding  student  who  perhaps  has  supposed  that  all  engineers 
and  professors  are  agreed.  It  is  just  as  well  for  him  to  learn  not 
to  believe  all  that  is  in  print,  unless  there  are  good  reasons' 
presented. 

Independent  investigation  is  promoted  by  reading  the  papers. 
A  printed  controversy  stimulates  anyone  who  loves  a  fight. 
Blessed  be  the  man  whose  engineering  eye  is  fired  and  mettle 
aroused  by  the  prospect  of  a  battle  royal  between  men  of  fame. 
Perhaps  he  too  can  put  in  a  lance,  if  extra  spare  hours  or  thesis 
subject  will  permit. 

Commercial  methods  are  often  not  fully  practicable  in  college 
shop,  drafting  room  and  laboratory,  because  of  the  necessary 
limitations  for  instruction  purposes.  The  papers,  if  read  with 
discrimination,,  will  throw  light  upon  these  departments.  The 
reading  student  will  learn  of  the  difference  between  "exactly 
right"  and  "good  enough;"  between  no  payinent  of  wages  and 
production  under  competition;  between  instruction  designing  and 
the  spur  of  a  contract  date  for  completion. 

A  subscription  to  a  paper  should  not  be  made  in  a  hurry.  And 
yet  the  reading  from  the  start  should  be  carried  on  with  that  end 
always  in  view.  After  the  different  papers  become  known,  then 
the  heart  of  the  very  human  editor  should  be  gladdened  by  a 
little  note  of  appreciation — with  some  of  that  necessity  for  which 
he  works,  though  not  chiefly.  A  good  engineering  paper  should 
be  one  of  the  life  partners,  ready  at  hand  when  moments  of  leisure 
permit  its  instruction  and  enjoyment,  better  understood  and  liked 
as  the  years  roll  on,  acquaintance  or  perhaps  friendship  formed 
with  editor,  contributions  made,  suggestions  given  and  taken, 
some  share  had  in  its  mighty  influence  in  the  engineering  world. 

A  union  of  readers  will  economize  time  and  enable  each  to  cover 
more  ground  and  gain  greater  good.  A  reading  club  for  discus- 
sion, in  which  each  member  reads  one  or  two  papers  and  reports 
upon  his  leading  articles  to  the  rest,  is  an  excellent  institution  in 
college  and  afterward.  It  has  frequently  been  run  with  success 
by  the  younger  men  gathered  from  a  railway  drafting  room,  test 
department,  and  even  including  some  of  the  more  ambitious 
young  men  in  the  shop.  Sometimes  a  deferred  and  announced 
discussion,  or  an  occasional  more  formally  prepared  paper,  are 
useful  additions  and  promote  deeper  thinking.  Such  a  club  adds, 
to  the  advantage  of  a  reader  coming  into  contact  with  paper,  the 
decided  advantage  of  more  open  friction  between  man  and  man, 
a  defending  of  one's  position,  an  acquirement  of  ability  to  think 
while  talking,  a  cultivation  of  logical  placing  of  thought  and 
word  so  necessary  for  the  engineer  who  must  present  his  ideas 
to  others  with  force.  This  rubbing  against  one's  fellows  in  like 
pursuits  is,  by  the  way,  not  among  the  least  of  the  advantages  of 
a  college  education  in  general. 

Years  afterward,  when  official  responsibilities  come,  this  earlier 
training  will  bear  good  fruit.  A  superintendent's  office  will  take 
regularly  several  papers  or  several  copies  of  one  most  useful  paper. 
He  marks  in  these  papers  articles  appropriate  for  the  instruction 
or  spurring  of  particular  subordinates;  and  sends  them  out.  Later 
he  will  call  for  meetings  of  these  heads  of  divisions  or  departments 
in  his  office;  and  the  resulting  interchange  of  opinions  on  the 
papers,  tempered  with  experience,  will  prove  of  decided  advantage 
to  the  business,  promoting  unanimity  of  feeling  between  the  de- 
partments and  the  introduction  of  the  best  methods  suited  for 
each  or  perhaps  all.  The  speaker  recalls  with  much  pleasure 
such  meetings  on  the  Lehigh  Valley  Railroad,  and  has  been  told 
only  recently  by  President  Vreeland  of  the  Metropolitan  Street 
Railway  of  New  York  City  of  the  success  of  attending  his  marking 
of  such  articles  and  sending  them  out,  not  merely  to  subordinates, 
but  to  some  thousands  of  motormen  and  gripmen. 

The  Card  Index. — But  what  of  that  dimly  remembered  life- 
preserver  which  could  not  be  found  when  there  was  dire  need? 
Editors  of  papers,  engineering  and  otherwise,  are  frequently  in 
receipt  of  letters  like  the  following:  "A  number  of  months  ago 
I  read  an  article  in  your  paper,  or  one  like  it,  bearing  upon  such 
a  subject.  At  the  time  of  reading  I  recognized  its  value.  Not 
only  did  I  think  that  I  had  its  essential  items  impressed  upon  my 
memory,  but  I  recall  making  some  record  in  my  note-book.  I 
find  now  a  problem  has  come  up  in  my  practice  for  which  I  greatly 
need,  and  at  once,  the  information  contained  in  that  article,  but  I 
can  find  neither  it  nor  my  note,  the  latter  being  evidently  hidden 
in  the  midst  of  other  material.  If  it  appeared  in  your  paper,  will 
you  give  me  the  date  and  if  possible  send  me  the  copy?  I  am 
willing  to  pay  a  good  price  for  it."  Even  when  one  has  the  an- 
nual indexes  of  his  engineering  papers  bound  up  with  the  volumes, 
it  may  be  a  search  of  hours  to  unearth  an  article  whose  general 
subject  or  whose  most  valuable  details  are  more  strongly  im- 
pressed upon  the  memory  than  its  title  as  appearing  in  the  index. 
The  average  subscriber  does  not  get  the  full  value  out  of  his  paper, 
because  of  this  very  inability  to  find  again  what  he  has  read. 

The  card  index  will  obviate  the  difliculty,  giving  ready  access 
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to  what  has  been  read  by  its  maker,  recording  information  in  the 
form  best  adapted  to  his  protessional  needs  and  to  his  own  pecul- 
iar habits  of  mind  and  memory,  and  following  his  own  pet  system. 
The  speaker  gave  up  the  note-books  ten  years  ago  and  com- 
menced a  card  index  or,  as  it  is  sometimes  called,  "Index  Rerum" 
(Jndex  of  Things),  making  it  really  a  written  memory  of  every- 
thing which  "might  come  in  handy  some  time;"  of  reading,  of 
experience,  of  oral  information;  engineering,  household,  athletic, 
religious;  references  to  catalogues,  drawings,  clippings;  lists,  fu- 
ture plans,  addresses — everything. 

The  mechanical  features  of  a  card  index  are,  first,  the  cards. 
These  are  of  white  linen  ledger,  very  tough,  like  very  heavy  letter 
paper.  A  thicker  card  will  not  give  flexible  handling,  and  is  too 
bulky.  A  thinner  card  is  not  durable  and  works  up  out  of  place 
urless  held  in  by  some  locking  rod  passed  through  all  the  cards. 
The  convenient  sixe  of  card  is  about  3x5.  It  is  very  essential  that 
all  cards  in  one  index  be  exactly  alike  in  the  smaller  vertical  di- 
mension. To  test  this,  in  buying  a  pack,  remove  one-half  and 
reverse  it  to  bring  the  outer  cards  next  to  the  middle  ones;  these 
must  then  be  of  the  same  height,  uniformity  in  the  long  dimen- 
sion not  being  so  important.  In  fingering  the  index,  it  is  almost 
impossible  to  catch  a  low  card  between  two  high  ones.  The 
leading  book  stores  are  cutting  these  for  60  cents  per  1000.  A 
half  dozen  companies  cut  their  standard  cards,  guaranteed  per- 
fectly uniform  in  size,  for  a  little  higher  price. 

Guide  cards  or  heading  cards  are  needed,  at  first  only  for  one 
alphabet.  These  cards  are  much  thicker  and  tougher  than  the 
others,  because  of  greater  handling.  The  student  may  cut  ind 
letter  these  for  himself  out  of  calendar  backs  or  other  cardboard, 
■jr  they  may  be  bought,  with  letters  upon  them  on  a  small  portion 
projecting  Vi  inch  to  %  inch  above  the  common  cards.  As  one's 
card  index  gets  large  along  some  special  line,  guide  cards  may 
have  that  subject  placed  upon  the  projection,  and  a  following 
series  of  smaller-projection  alphabetical  supplementary  guides  in- 
serted to  subdivide  that  particular  subject  for  easier  reference. 
One  will  not  err  on  the  side  of  having  too  many  guides  in  a  large 
and  much  used  card  index.  They  greatly  increase  speed  of  refer- 
ence. 

The  cards  may  be  kept  in  a  pasteboard  envelope  box  for  a  few 
years.  A  beveled  block  of  wood  may  be  placed  at  the  back  of  the 
pack,  to  keep  the  cards  slightly  fallen  back  out  of  the  vertical 
position.   This  will  render  the  projecting  letters  more  visible. 

The  above  three  paragraphs  relate  the  cheapest  form  in  which  a 
card  index  may  be  started.  Any  book  store  sells  complete  and  quite 
inexpensive  equipments  of  perforated,  ruled  and  tabulated  pat- 
ented cards,  guides  with  various  widths  and  locations  of  projec- 
tions, tabs  (use  explained  later),  drawers  with  card-locking  de- 
vices, cabinets,  to  suit  all  purses.  Where  more  than  one  person 
handles  a  card  index,  the  cards  should  be  perforated  near  the 
bottom  for  some  form  of  rod  to  pass  through,  thus  avoiding  the 
danger  of  a  spill. 

The  making  of  a  card  index  is  a  growth.  The  easiest  way  to 
get  started  is  to  read  the  papers  with  slips  in  hand  and  fountain 
pen  or  indelible  pencil  (ordinary  purple  copying)  ready  for  use. 
Read  an  important  article.  At  the  top  of  a  card  place  the  subject 
of  the  article,  very  likely  not  the  author's  title  of  the  article,  but 
the  subject  that  appeals  to  your  type  of  mind  after  the  reading.  Right 
here  is  the  most  difficult  part  of  a  card  index.  You  are  in  danger 
of  indexing  an  article  on  compressed  air  under  C  the  adjective, 
when  it  should  be  under  the  noun  A;  or  Blowers  under  B,  when  it 
should  be  under  A  as  Air  Blowers.  Perhaps  the  most  accessible 
guide  for  the  inexperienced  indexer  is  the  table  of  contents  of 
Kent's  Mechanical  Engineers'  Pocket  Book.  On  page  447  of 
the  American  Society  of  Mechanical  Engineers'  Proceedings  for 
1896,  a  discussion  on  card  indexes,  Mr.  Kent  explains  his  method 
of  general  heads — e.  g.,  to  put  everything  relating  to  steam  under 
Steam,  as  steam  boilers,  steam  engines,  steam  pipes.  The  railway 
mechanical  engineer  should  follow  the  Car  Builders'  Dictionary, 
and  the  index  of  the  Master  Mechanics  Association  on  page  67 
of  the  proceedings  for  1900,  to  be  revised  by  a  special  committee 
for  the  proceedings  of  1901.  The  Dewey  decimal  system,  as 
expanded  for  engineering,  was  advocated  in  A.S.M.E.,  1893,  page 
780,  though  the  secretary  of  the  A.S.M.E.,  in  the  proceedings  for 
1896,  page  423,  shows  its  limitations  and  recommends  a  different 
system  as  used  in  the  library  of  the  Society  and  the  engineering 
library  of  the  Franklin  Institute  of  Philadelphia. 

Sometimes  one  is  uncertain  how  to  index  some  piece  of  infor- 
mation. Remember  then  that  almost  everything  will  have  two 
parts — the  thing  and  its  function;  and  if  the  thing  is  the  more 
prominent,  catalogue  it  under  the  thing;  or  if  the  function,  then 
under  the  function;  but,  and  the  following  is  called  "cross  index- 
ing," be  sure  and  make  out  a  card  for  the  other  and  write  on  it: 
"See  the  main  card"  (giving  its  subject).  A  liberal  use  of  cross 
indexing  is  no  fault;  one's  mind  does  not  always  work  on  the  same 


lines,  and  data  might  be  buried  even  in  a  card  index.  Five  years 
later  one  may  not  be  able  to  recall  just  the  one  heading  under 
which  he  indexed  an  article,  but  is  sure  to  remember  one  out  of 
the  several  headings  of  the  cross  indexing. 

After  the  subject  is  written  on  the  card,  add  the  name  of  the 
paper,  with  year  and  page.  The  card  is  as  yet  practically  worth- 
less. Add  a  short  description  of  the  article  with  your  opinion  of 
its  value  or  applications.  Perhaps  you  can  place  upon  the  card 
all  of  the  article  that  is  of  value.  At  least  enough  must  show  on 
the  card  to  give  the  future  searcher  after  information  some  dis- 
criminating idea  of  the  article  and  whether  it  will  pay  to  read  it 
again  to  aid  him  in  his  engineering  problem. 

If  the  card  is  made  out  of  information  not  in  print,  it  should  of 
course  be  full.  A  note-book  may,  however,  be  needed,  and  in 
that  case  the  card  will  refer  to  the  note-book  by  number  or  date 
upon  the  cover  and  the  drawer  number  where  finally  deposited. 

The  card  should  be  filed  away  in  proper  alphabetical  order  the 
same  day  it  is  made.  No  accumulation  should  be  allowed,  for 
it  soon  clogs  the  work  and  makes  untold  disorder.  Later  in  life 
the  busy  engineer  should  handle  his  papers  like  his  morning  mail, 
reading  them  as  soon  as  received,  marking  important  articles  and 
turning  them  over  to  an  accustomed  clerk  for  index  cards  and 
filing. 

Where  a  number  of  technical  papers  are  to  be  read  each  week 
or  month,  it  becomes  essential  to  learn  how  to  get  the  cream 
without  drinking  all  the  pans  of  milk.  It  is  out  of  the  question  to 
read  them  all  thoroughly.  Before  attempting  any  reading  an  en- 
gineer should  look  them  all  over  and  note  important  articles  to  be 
read  later  if  possible.  In  this  way  there  is  obtained  a  general 
idea  of  the  contents  of  the  papers  and  also  of  the  relative  impor- 
tance to  him  of  the  articles  noted.  These  are  then  carefully  read 
in  the  order  of  merit,  so  far  as  time  will  permit.  In  this  way,  one 
will  see  and  read  many  things  of  the  first  importance,  whereas 
without  such  a  preliminary  j^lance  through  the  papers,  they  might 
have  been  missed.  Without  going  through  papers,  it  cannot  be 
known  what  they  contain;  while  to  begin  and  read  as  you  go, 
results  in  using  up  all  the  time  over  matter  which  may  be  of  little 
relative  importance.  One  must,  however,  avoid  the  danger  of 
being  satisfied  with  the  preliminary  skimming;  the  thorough  read- 
ing must  follow. 

Current  engineering  literature  should  not  be  left  here  without 
calling  attention  to  the  published  volumes  of  index  notes  now  so 
happily  carried  on  monthly  in  the  Engineering  Magazine,  120 
Liberty  Street,  New  York,  the  annual  compilations  of  the  same 
being  assembled  every  five  years  in  future  volumes  as  in  the  past. 

Interior  classification,  and  several  classifications  just  as  easily, 
may  be  carried  on  simultaneously  throughout  the  one  card  index, 
if  found  desirable  in  any  business,  by  means  of  "tab  cards."  These 
are  like  the  supplementary  guides,  but  with  numbers  or  other 
characters  upon  them,  the  projection  at  the  top  being  raised  in  a 
particular  piece  of  card  for  each  particular  class,  the  tab  cards 
being  also  of  different  class  colors  if  wished.  For  example,  all 
things  made  of  brass  may  be  indexed  on  yellow  cards,  while  still 
placed  in  the  proper  alphabetical  places  of  the  things.  If  a  tool 
index,  every  tool  made  of  a  "brand  three"  of  steel  will  have  3  on 
the  little  projecting  tab,  and  those  tabs  will  show  perhaps  one 
inch  from  the  extreme  left  throughout  the  entire  index. 

Yet,  remember,  that  at  the  start  the  simplest  scheme  is  the  best, 
and  the  new  maker  of  the  card  index  will  escape  the  danger  of  its 
toppling  on  account  of  its  own  weight  of  cumbersomeness  while 
the  foundation — the  habit  of  adding  to  the  list — is  weak.  The 
refinements  may  come  later  and  for  the  special  indexes,  like  that 
for  tools. 

ADDITIONAL  USES 

What  may  be  indexed?  Everything.  The  advertisement  clip- 
pings previously  mentioned  may  be  placed  in  numbered  envelopes, 
they  in  numbered  drawers,  and  indexed.  Other  clippings  or 
pamphlets  may  be  disposed  of  in  the  same  way.  Or  material  may 
be  pasted  in  scrap  books  and  the  pages  indexed  in  the  card  index. 
Some  engineers  prefer  to  tear  apart  all  papers  and  file  away  only 
the  valuable  parts  as  indexed.  Sometimes  it  is  best  to  insert 
envelopes,  open  at  the  end,  of  the  same  size  as  the  cards,  into  the 
card  index;  these  envelopes  to  have  subjects  as  though  they  were 
cards,  small  clippings  being  placed  within.  The  books  of  one's 
own  private  engineering  library  are  made  far  more  useful  by  suit- 
able contents  references  in  one's  card  index. 

Commercial  literature,  in  the  form  of  trade  catalogues,  forms  a 
vast  and  growing  collection  of  excellent  technical  and  professional 
matter,  which,  while  sometimes  partial,  yet  is  always  fresh  and  is 
hence  valuable  in  the  experience  of  every  engineer. 

A  systematic  arrangement  of  catalogues  (greatly  facilitated  if 
of  standard  6  ins.  x  9  ins.),  giving  instant  reference  to  any  one 
wanted,  is  a  very  important  requirement  of  all  who  are  designing, 
building  or  purchasing.'  Numbered,  they  are  placed  in  numbered 
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drawers  and  indexed  with  contents  on  the  cards.  It  is  usually  pos- 
sible, in  addition,  to  group  catalogues  on  the  same  subject  into 
drawers  together,  if  portions  are  torn  apart  which  relate  to  differ- 
ent subjects.  A  cross  index  of  catalogue  subjects  is  also  advisable, 
unless  the  plan  of  the  previous  sentence  is  fully  realized;  and  in 
this  a  card  on  one  subject  will  refer  the  searcher  to  all  the  pages 
and  catalogues  related. 

Articles  of  theses,  as  suggested  by  a  writer  in  the  Engineering 
Record,  call  for  an  extremely  useful  application  of  the  card  index. 
In  preparing  one  of  these  papers  the  first  step  should  be  to  jot 
down  on  temporary  index  cards  facts  of  interest  and  data  as  col- 
lected in  consulting  references  upon  the  subject.  The  references 
should  always  accompany  the  notes  on  the  cards.  If  these  notes 
are  of  sufficient  value  to  be  saved  on  their  own  account  they 
should  be  made  on  permanent  cards  as  for  the  index.  For  bulky 
data  a  note  of  .reference  only  will  be  sufficient  to  enable  the  scheme 
of  the  article  to  be  planned.  These  data  as  collected  are  assorted 
in  the  order  of  their  sequence  in  the  article  to  be  written  and  will 
give  at  any  time  at  a  glance  the  general  outline  of  the  article  and 
its  progress.  When  all  data  have  been  collected  and  the  notes 
arranged  in  their  proper  order,  it  is  a  very  simple  matter  to  write 
the  article  with  the  notes  spread  out  in  their  proper  order  at  one 
side.  The  majority  of  the  notes  can  be  enlarged  upon  for  the 
article,  probably  without  consulting  the  references,  but  by  check- 
ing off  each  slip  as  used  in  the  article  time  may  be  taken  to  consult 
references  without  causing  confusion. 

Correspondence,  however  extensive,  becomes  under  perfect  con- 
trol when  systematized  by  a  card  index. 

Drawings  are  indexed  on  cards,  though  not  in  the  index  rerum, 
as  indeed  it  is  not  advisable  to  do  with  catalogues  above  men- 
tioned. The  card  of  each  drawing  serves  also  for  records  related 
to  the  drawing.  These  and  the  following  cards  are  usually  of 
larger  size,  as  4  ins.  x  6  ins.  Obsolete  drawings  will  have  their 
cards  withdrawn  from  the  working  index.  Patterns  may  be  treated 
in  the  same  way,  with  card  record  of  dates  when  made  and  altered, 
cost  of  making,  changing  and  repairing,  where  shipped  and  when 
returned,  weight  and  material  of  part,  etc.  Stock  accounting  is 
facilitated  by  a  card  index,  with  records  of  purchases  and  sales, 
or  receipts  and  distributions  as  of  a  general  storehouse;  the  fore- 
man is  enabled  to  keep  close  and  low  stocks,  and  taking  inventory 
is  easier.  This  is  found  very  successful  in  the  great  railway 
general  storehouses  where  everything  is  found  from  driving  wheels 
to  oil,  from  books  to  fry  pans;  porcelain,  pins,  pig  iron,  velvet, 
acids  and  gunpowder.  Employees'  records  are  peculiarly  suited 
by  the  card  index,  cards  being  so  easily  transferred  from  active 
list  to  left  list,  or  then  reinstated.  Foremen  are  apt  to  keep  these 
by  memory  only,  and  a  new  foreman  would  be  without  such  a 
record.  Mistakes  in  wages  offered  are  prevented.  Tools  are 
sometimes  not  used  because  a  workman  says  he  can  do  a  job  in 
less  time  with  an  improper  tool  than  would  take  to  hunt  up  the 
correct  tool.  A  systematized  tool  room  uses  the  card  index  to 
excellent  advantage,  for  no  one  can  memorize  all  the  special  tools 
and  their  uses.  The  making  of  duplicate  tools  is  also  prevented. 
Factory  costs  use  cards  having  accurate  count  of  labor  and  mate- 
rial for  each  machine  carded,  where  labor  was  spent,  profit  and 
loss  being  also  entered  upon  the  same  card.  Every  maker  of 
any  salable  article,  and  almost  any  dealer,  knows  the  value  of  a 
ready  reference  record  of  the  cost  of  his  article,  or  of  the  markets; 
costs  of  freight  handling  are  as  easily  added,  together  with  the 
various  and  fluctuating  quotations  that  may  come  to  his  hands. 
Cost  keeping  must  be  so  simple  that  it  will  be  kept  up  readily; 
and  doing  away  with  clerical  labor  tends  to  this.  Test  department 
records  are  kept  on  cards  to  good  advantage.  Such  records  are 
expensive,  hence  should  not  be  buried,  but  be  readily  accessible 
when  sudden  demand  comes,  as  is  so  often  the  experience  in  that 
department  of  a  railrof.d._ 

This  subject  might  be  extended  into  hours  if  once  the  field  of 
mechanical  engineering  were  left.  The  card  index  has  been  wel- 
comed into  every  field  where  system  and  time  are  valuable.  Half 
a  dozen  years  ago  it  was  unknown  to  the  great  body  of  business 
men.  To-day  it  is  seen  everywhere  where  progress  is  the  rule. 
Devised  for  use  as  a  library  catalogue,  it  has  been  adopted  by 
business  men  in  all  the  leading  branches  of  commerce.  Trans- 
portation companies,  insurance  companies,  banks,  building  and 
loan  associations,  schools,  laundries,  dentists,  physicians,  scien- 
tists, governments,  real  estate  agents,  societies,  publishers,  adver- 
tisers, churches — the  list  is  not  ended  of  those  flocking  to  the 
new  method. 

The  secretary  of  the  American  Society  of  Mechanical  Engi- 
neers, himself  an  eminent  engineer,  writes:  "I  would  say  that  in 
my  opinion  the  card  index  is  a  branch  of  study  which  should  be 
made  part  of  every  engineer's  college  course." 

Briefly,  the  card  index  then  has  the  following  advantages: 
Accessibility — always  get-at-able — nothing  is  buried  and  lost. 


Time-saving- — for  the  searchers  after  information. 

Expansibility — only  one  end,  the  beginning.  Can  enlarge  for- 
ever and  still  be  as  good. 

Order- — new  material  inserted  into  the  exactly  proper  place. 

Adaptability — suits  every  frame  of  mind,  and  every  sort  of 
business;  varied  classification. 

System — encourages  system  in  vast  accumulating  data  and 
brings  it  under  general  heads  of  classification. 

Divisibility — some  cards  can  be  removed  for  temporary  use 
elsewhere,  or  for  permanent  transfer. 

Labor-saving — nothing  has  to  be  rewritten,  saves  clerical  labor. 

Simplicity — can  be  operated  by  the  inexperienced. 

Contractibility — no  need  of  retaining  useless,  outgrown  matter. 

No  wasting  of  spaces — it  is  impossible  to  apportion  blank  spaces 
in  books  so  that  they  will  fill  evenly. 

Always  being  up  to  date. 

Rearrangement  made  easy. 

Substitute  for  memory — supplementing  it  and  becoming  inde- 
pendent of  existing  hired  memories. 

Classification  within  the  index — by  using  tab  cards. 

In  conclusion  be  it  said  that  engineering  periodicals,  to  the  ex- 
tent that  they  record  or  store  in  ink  but  do  not  disseminate  infor- 
mation, are  fulfilling  only  a  small,  a  very  small,  portion  of  their 
possible  usefulness.  It  is  for  each  individual  student,  and  even 
the  greatest  engineer  is  still  a  student,  to  declare  which  portion 
of  the  paper's  usefulness  he  will  accept  at  once  and  the  day  follow- 
ing. Can  he  afford  to  neglect  the  opportunity  of  becoming  ac- 
quainted with  all  the  papers?  Form  a  good  habit,  it  will  cling. 
Learn  to  doubt;  you  will  afterward  believe  better.  Feed  on  the 
plains  of  the  nations  rather  than  always  in  your  own  manger. 
Share  your  good  things  and  unite  forces;  and  some  day  a  leader, 
know  how  best  to  lead.  Engineering  periodicals  and  the  card 
index  are  not  the  fabled  philosopher's  stone,  turning  all  metals 
into  gold,  but  an  imfading  love  for  our  profession  can  use  them, 
among  the  other  reagents,  to  bring  out  the  measure  of  true  worth 
within  the  capacity  of  each  man. 

 ♦♦♦  

Sale  of  Washington  Traction  and  Electric  Company 


Under  a  decree  of  the  United  States  Circuit  Court,  in  the  suit 
of  the  United  States  Mortgage  &  Trust  Company,  trustee,  against 
the  Washington  Traction  &  Electric  Company,  of  Washington, 
D.  C,  the  stock  and  bonds  of  the  various  properties  of  the  latter 
company,  covered  by  a  collateral  trust  mortgage,  were  sold  at 
auction  at  Norfolk,  Va.,  Nov.  24.  The  property  was  bought  in 
for  the  reorganization  committee  by  Julien  T.  Davies  and  Brain- 
ard  Tolles,  of  New  York. 

The  Washington  Traction  &  Electric  Company  owns  39,865 
shares  of  the  stock  of  the  Anacostia  Railroad,  out  of  40,000  shares, 
and  30,602  out  of  the  35,000  shares  of  the  City  &  Suburban.  Other 
constitutent  lines  are  the  Metropolitan  Railroad,  Columbia  Rail- 
way, Georgetown  &  Tennallytown,  Brightwood  Railway,  Wil- 
mington, Woodside  &  Forest  Glen,  Washington  &  Great  Falls, 
Washington  &  Rockville,  and  the  Washington  &  Glen  Echo. 
Of  all  these  lines  the  Washington  Traction  &  Electric  Company 
owns  110,478  of  an  aggregate  issue  of  115,993  shares,  of  the  total 
par  value  of  $5,818,100.  It  also  owns  the  stocks  of  the  two  elec- 
tric light  plants  of  Washington.  These  securities  were  pledged  to 
secure  an  issue  of  4  per  cent  bonds. 

 ♦♦^  ■ 

Disastrous  Fog  in  Chicago 


On  the  morning  of  November  19  a  dense  fog  settled  over  the  city 
of  Chicago  with  results  so  disastrous  that  it  is  doubtful  if  any  such 
atmospheric  condition  ever  caused  such  a  number  of  accidents  in 
that  space  of  time  before. 

There  were  two  rear-end  collisions  on  the  Metropolitan  Ele- 
vated, two  on  the  Lake  Street  Elevated,  one  on  the  South  Side 
Elevated,  and  one  on  the  Northwestern  Elevated,  to  say  nothing 
of  numerous  bum'ping  together  of  surface  cars  and  some  small 
wrecks  on  the  suburban  steam  lines.  The  list  of  injured  on  the 
west  side  elevated  roads  is  a  long  one,  and  three  were  killed. 

It  seems  to  have  been  generally  true  that  the  motormen  in 
charge  of  trains  did  not  realize  the  density  of  fog  in  front  of  them. 
While  orders  were  out  that  motormen  were  not  to  proceed  at  a 
speed  greater  than  would  allow  them  to  stop  within  their  range 
of  vision,  it  would  seem  that  many  of  the  motormen  did  not 
realize  that  they  were  exceeding  this  speed. 

The  Metropolitan  Elevated  has  always  been  especially  well  pro- 
vided with  block  signals  at  curves,  but  this  did  not  prevent  it  from 
being  a  heavy  sufferer.    The  fog  was  so  dense  that  even  signals 
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were  liard  to  distinguish,  and  even  when  trains  were  proceeding 
with  caution  it  was  a  difficult  matter  to  stop  them  in  time  to 
[jrevent  rear-end  collisions.  Such  a  fog  occurs  but  a  few  times  in 
a  century,  but  certainly  brings  with  it  the  most  dangerous  possi- 
bilities of  any  condition  that  ever  exists  in  railroad  operation. 
Trains  were  proceeding  with  caution  on  all  lines,  both  surface  and 
elevated,  but  the  fact  that  this  did  not  prevent  numerous  collisions 
shows  that  the  average  motorman  or  engineer  is  not  prepared  to 
judge  of  a  very  dense  fog  owing  to  its  comparative  infrcqucncy, 
and  herein  lies  the  greatest  danger. 

 ^>  


A  New  Method  of  Connecting  Feed- Water  Heaters 


The  installation  of  a  feed-water  heater  so  that  it  may  be  cut  out 
for  cleaning  or  inspection    usually  requires  three  straight  way 


of  these  companies  for  1900  was  denied  by  Judges  Grosscup  and 
Humphrey,  in  the  United  States  Circuit  Court,  on  Nov.  22,  and 
the  temporary  injunction  issued  Nov.  19  by  Judge  Grosscup  has 
been  dissolved. 

No  written  opinion  in  the  case  was  filed.  Judge  Grosscup 
stated  orally  at  length  the  reasons  for  the  decision,  explaining 
that  later  Judge  Humphrey  would  file  a  written  opinion. 

Immediately  after  the  decision  was  announced  assessments  ag- 
gregating $75,000,000,  and  involving  over  $1,000,000  in  1900  taxes 
were  made  by  the  State  Board  of  Equalization  as  the  fair  cash 
value  of  the  capital  stock  of  the  traction  companies  over  and 
above  the  assessment  on  their  tangible  property.  The  $75,000,000 
valuations  made  take  the  place  of  $.5,500,000  valuation  made  last 
year  as  representing  the  fair  cash  value  of  the  property  assessed. 

The  method  to  be  followed  in  determining  the  value  of  the 
capital  stock  for  purposes  of  taxation  was  discussed  by  Judge 
Grosscup  at  length.  As  to  bonds,  he  said,  the  judgment  of  the 
money  lender  might  be  reasonably  safe,  but  with 
capital  stock  it  was  difTerent.  It  would  be  grossly 
unfair  to  base  the  assessment  upon  the  stock 
value  quoted  on  the  Stock  Exchange.  These 
were  frequently,  if  not  generally,  determined  by 
circumstances  quite  distinct  from  the  real  value 
of  the  stocks  in  question.  He  cited,  as  an  illus- 
tration, the  Northern  Pacific  flurry  of  a  few 
months  ago.  There  nobody  would  contend  that 
the  real  value  of  the  stock  exceeded  par.  yet  the 
quoted  price  reached  $1,000.  Nor  had  any  court 
decided  that  the  equalization  board  must  be  gov- 
erned by  the  quotable  market  prices  of  capital 
stock. 

It  was  the  decision  of  the  Supreme  Court  of 
Illinois  in  the  franchise  tax  case  recently  decided, 
he  said,  that  these  prices  merely  must  be  taken 
'  into  consideration."  It  still  remained  for  the 
equalization  board  to  exercise  its  judgment  in 
determining  the  real  value  of  capital  stock  for 
purposes  of  taxation. 




INDUCTION  CHAMBER  FOR  FEED-WATER  HE.ATERS 

valves,  several  large  fittings  and  considerable  extra  pipe.  To  sim- 
plify this  matter,  the  Hoppes  Manufacturing  Company,  of  Spring- 
field, Ohio,  has  placed  upon  the  market  what  is  termed  an  induc- 
tion chamber.  By  the  use  of  this  device,  no  valves,  fittings  or  pipe 
are  required,  aside  from  the  main  upright  exhaust  pipe.  The  illus- 
tration herewith  shows  very  clearly  the  construction  of  this  at- 
tachment, which  is  bolted  to  the  rear  end  of  the  heater. 

The  exhaust  passes  upward  through  the  chamber,  and  as  much 
as  is  required  to  heat  the  water  flows  into  the  heater  through  the 
large  downwardly  curved  pipe,  the  end  of  which  is  in  line  with  the 
flow  of  steam  through  the  chamber.  The  latter  is  supplied  witli 
steam  through  this  pipe  in  sufficient  quantities  to  keep  the  water 
flowing  through  it  at  the  maximum  temperature  obtainable  by  ex- 
haust steam.  To  allow  the  steam  to  freely  enter  it  is  necessary  to 
carry  out  of  the  steam  space  of  the  heater  the  air  and  other  non- 
condensable  gases,  and  to  accomplish  this  a  small  pipe  leads  from 
near  the  bottom  of  the  heater  to  a  point  slightly  above  the  center 
of  the  chamber.  The  heating  of  this  pipe  by  the  exhaust  inside  the 
chamber  and  the  current  of  steam  passing  its  upper  end  causes  the 
circulation  which  carries  the  gases  from  the  heater  into  the  upper 
chamber,  from  which  they  pass  out  with  the  exhaust  steam. 

In  order  that  the  heater  may  be  cleaned  while  the  plant  is  in 
operation,  valves  are  provided  for  both  inlet  and  outlet  connec- 
tions to  the  heater.  This  attachment  also  acts  as  an  oil  separator, 
not  only  for  the  steam  entering  the  heater,  but  also  for  that  which 
passes  out  of  the  top.  The  separation  of  the  oil  from  the  steam  is 
effected  by  means  of  troughs,  partly  filled  with  water,  the  same  as 
in  the  well-known  Hoppes  oil  eliminators,  and  is  clearly  shown  in 
the  illustration. 


Indiana  Electric  Railways 

According  to  the  auditor's  report  for  the  year 
ending  Oct.  31.  1901,  there  are  493.98  miles  of 
interurban,  urban  and  suburban  electric  railway 
in  Indiana.  Together  with  rolling  stock,  im- 
provements and  rights  of  way,  the  total  value 
for  taxation  is  placed  at  $7,746,452.  A  list  of  the 
companies,  together  with  the  miles  of  line  in 
operation,  assessment  per  mile,  value  of  rolling  stock,  value  of 
impro\ements  and  right  of  way  and  total  value,  follows: 


N^ME  OF  Company 


Browns'own  &  Ewinu  Street  Ry  

Briiad  Ripple  Traction   _  

Cincinnati,  La  .vrence  >urg  &  Auroia  Klec 

trie  Ry    . 

John  S.  Crupp  Electric  Ry  

Evansville  Street  Ry.  _.  

Elwood,  Anderson  &  Lapel  Ry  

Ft.  Wayne  1  raction  

Hammond,  Whiting  &  Chicago  Elec.  Ry-. 

Indiana  Rv  

Indianapolis  &  Greenfield  Rapid  Transit.. 

Indianapolis  Street  Ry  ...    

Indianapolis,  Greenwood  &  Franklin  EleC' 

trie  Ky  

Jeffersonville  City  Ry   

K.okomo  Ry.  .    

Lafayette  Street  Ry  

Lalce  Cities  Electric  Ry  

Logansport  Ry    

Madison  R>^..   

Marion  Transit   ... 

N  ew  Albany  Ry     .  .- 

Richmond  Street  &  lntenirb,in  R\  

Terre  Haute  Klectnc  Ry    

Union  Traction  Co.  of  Indiana  

Vincennes  S'reet  Ry__   .... 


Miles 

Assessment 
per  Mile 

Value 
Rolling 

Value  Im- 
provement 
and  Right 
of  Way 

Total  Value 

1.00 

$1,5C0 

$1,,500 

O.UO 

7,500 

i'Ueo 

"  $600 

45,540 

9.  is 

4,000 

4,560 

41.085 

4  24 

4,0110 

1,060 

2,000 

20.020 

23.87 

10,000 

28,044 

5  000 

267,467 

1.15 

20,000 

2,300 

350 

s;8,6.50 

19.35 

25,000 

77,400 

30,000 

591,1.50 

17  41 

10,0(10 

15,669 

210,169 

40.30 

U,0(X) 

24,126 

5,2.50 

471,086 

10.44 

7,000 

16,440 

4,.'=00 

138.260 

1 13.78 

30,500 

274,450 

86,025 

3,720,975 

16..53 

10,000 

17.060 

5,000 

108,300 

2.00 

2,500 

50(.) 

85 

5,585 

4..'i0 

8,000 

5,400 

3,.500 

45,U20 

14.35 

7  000 

14,2.50 

14,570 

130,570 

2  00 

4,000 

500 

3,000 

11, .500 

5.50 

7,000 

3.8.511 

1,600 

44.150 

3.00 

10,000 

4. .500 

16,7.50 

4.28 

10,000 

2,996 

700 

46,616 

4.58 

15,000 

9,160 

78,400 

9.2.) 

8,000 

9,2.50 

4,000 

87.2,50 

.32.94 

5,000 

49,410 

20,000 

236,910 

130.67 

8,000 

269.072 

86,6.50 

1 ,379.852 

4.50 

3,000 

2,250 

3,000 

18,750 

The  Chicago  Tax  Suit 


The  application  of  the  Chicago  Union  Traction  Company  and 
the  Consolidated  Traction  Company  for  an  injunction  restraining 
the  State  Board  of  Equalization  from  assessing  the  capital  stock 


The  Quincy-Scoville  line  of  the  Cleveland  Electric  Railway 
Company,  of  Cleveland,  Ohio,  was  recently  tied  up  for  several 
hours  from  a  peculiar  cause.  When  it  was  time  to  start  the 
morning  cars  it  was  discovered  that  brass  thieves  had  stolen 
every  controller  handle  in  the  barn.  It  was  necessary  to  secure 
a  supply  of  handles  from  one  of  the  other  barns  of  the  company. 


November  30,  1901.] 
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Street  Railway  Patents 


[This  department  is  conducted  by  W.  A.  Rosenbauni,  patent  at- 
torney, 177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  NOV.  19,  1901. 

686,739.  Electric  Rail  way;  F.  Klepetko,  Great  Falls,  Mont., 
and  G.  K.  Fischer,  Salt  Lake  City,  Utah.  App.  filed  July  19,  1899. 
The  two  conducting  rails  are  secured  to  the  opposite  faces  of  a 
plank,  the  rails  and  the  plank  together  then  serving  to  guide  the 
trolley,  which  makes  upper  contact  with  the  rail. 

686,797.  Tramway  for  Street  Cars;  F.  B.  Anderson,  Dayton, 
Ohio.  App.  filed  May  20,  1901.  An  extensible  platform  between 
cars  is  furnished  by  a  series  of  telescoping  rods  enclosed  in  spiral 
springs. 


PATENT  NO.  686,988 


686,969.  Car  Fender;  C.  H.  Hofmeister,  St.  Louis,  Mo.  App. 
filed  July  27,  1901.  Details. 

686,988.  Track  Sanding  Apparatus  for  Cars;  W.  P.  L.  Pentland, 
Baltimore,  Md.  App.  filed  Aug.  23,  1901.  A  conveyor  screw  in 
the  sand  box  is  driven,  when  desired,  by  gearing  from  the  axle, 
which  can  be  thrown  in  by  the  motorman. 

687,087.  Switch  Signal;  B.  H.  Urschel  and  E.  P.  Thomas,  Sugar- 
ridge,  Ohio.    App.  filed  May  26,  1900.    Mechanism  operated  by  a 


PATENT  NO.  711,945 


moving  car  in  such  a  manner  as  to  leave  a  signal  light  at  one 
switch,  and  at  the  same  time  turn  on  a  light  at  the  next  switch 
ahead,  and  upon  passing  the  latter  switch,  to  turn  out  both  lights. 

687,091.  Rail-Bond;  C.  Walther,  Berlin,  Germany.  App.  filed 
June  27,  1900.  A  cylindrical  expansible  plug,  having  external 
grooves,  adapted  to  receive  the  individual  wires  of  a  flexible  bond. 

687,098.  Electric  Railway;  G.  T.  Woods,  New  York,  N.  Y. 
App.  filed  June  29,  1900.  The  switch  controlling  the  current  to  the 
conductor  section  is  forced  to  open  automatically  by  mechanical 
means,  when  no  current  in  excess  of  a  predetermined  minimum  is 
flowing  through  its  coil. 

687,123.  Switch-Throwing  Device;  C.  Carpenter,  Swissvale,  Pa. 
App.  filed  June  21.  1901.  Details. 

687,164.  Car  Seat;  E.  T.  McKaig,  Chicago,  III.  App.  filed 
April  20,  1901.  An  arrangement  of  hnks  for  reversing  the  back, 
of  such  construction  as  to  afford  strength  and  be  made  of  ordi- 
nary commercial  sizes  and  shapes  of  flat  metal. 

711,945.  Railway  Brake;  A.  Green,  Rochester,  N.  Y.  App.  filed 
March  26,  1901.  A  mechanical  and  electrical  brake  are  applied  by 
the  same  handle,  but  the  electrical  devices  adjustable,  so  that  the 
electric  brake  will  be  thrown  on  at  the  point  where  it  will  act 
with  the  greatest  electrical  efficiency. 


ENGINEERING  SOCIETIES 


ENGINE  BUILDERS'  MEETING.— The  Engine  Builders' 
Association  of  the  United  States  will  hold  a  meeting  at  Sherry's, 
Fifth  Avenue,  New  York  City,  Dec.  2-3,  to  be  followed  by  dinner 
at  the  same  place,  on  Dec.  3,  at  8  p.  m. 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGI- 
NEERS.— The  annual  convention  will  be  held  in  New  York 
City  on  Tuesday,  Wednesday,  Thursday  and  Friday,  Dec.  3  to  6. 
It  will  be  opened  on  Tuesday  evening  at  8  p.  m.,  in  the  society's 
parlors,  12  West  Thirty-First  Street,  when  the  annual  address  will 
be  delivered  by  President  S.  T.  Wellman.  Many  interesting  papers 
are  to  be  read  this  year,  and  the  meeting  promises  to  be  a  very 
successful  one.  One  of  its  features  will  be  the  dedication  of  the 
memorial  to  Robert  Fulton,  erected  in  Trinity  Churchyard. 
Special  railroad  rates  have  been  secured  for  the  members,  and  a 
large  attendance  is  expected. 



PERSONAL  MENTION 


MR.  S.  ROY  WRIGHT  has  resigned  as  general  manager  of  the 
Colorado  Springs  Rapid  Transit  Company,  to  engage  in  the  real 
estate  business  in  Denver. 

MR.  GEORGE  B.  DOVEY,  who,  for  the  past  six  months,  has 
been  connected  with  the  office  of  Giles  Allison,  the  well-known 
dealer  in  railway  supplies,  has  resigned  his  position,  and  severed 
his  connection  with  the  company.  Mr.  Dovey's  plans  for  the 
future  have  not  yet  been  announced. 

MR.  WALTER  H.  TIFFANY  has  resigned  the  position  of 
master  mechanic  of  the  Oakland  Transit  Company,  of  Oakland, 
Cal.,  which  position  he  has  held  for  several  years.  Mr.  Tiffany 
was  banqueted  by  his  former  business  associates  before  leaving 
for  Portland,  Ore.,  where  he  has  accepted  a  position. 

MR.  FRED  W.  TEAL,  formerly  chief  engineer  of  the  Lincoln 
Wharf  power  station  of  the  Boston  Elevated  Railroad  Company, 
and  now  general  manager  of  the  new  electric  railway  and  lighting 
company  at  Port  au  Spain,  Trinidad,  has  sailed  for  New  York, 
and  is  expected  to  arrive  about  the  end  of  this  week. 

MR.  J.  A.  PEIRCE,  who,  until  recently,  has  been  superintendent 
of  the  southern  division  of  the  Brooklyn  Heights  Railroad  Com- 
pany, has  resigned  to  accept  a  position  with  Rossiter,  MacGovern 
&  Company,  New  York  City.  Mr.  Peirce's  duties  in  his  connection 
with  this  well-known  machinery  supplj-  house  will,  in  the  main,  be 
those  of  a  traveling  salesman. 

MR.  J.  C.  H.  STUT,  of  San  Francisco,  who  recently  took  a 
trip  East  to  investigate  the  underground  electric  conduit  systems, 
has  submitted  his  report  to  the  board  of  public  works,  of  San 
Francisco,  for  whose  benefit  his  observations  were  made.  The 
report  covers  most  thoroughly  the  situation  in  those  cities  where  the 
underground  trolley  is  used,  and  estimations  are  given  of  the  prob- 
able cost  of  transforming  the  San  Francisco  roads  to  the  same  sys- 
tem. Mr.  Stut  is  an  engineer,  having  a  high  reputation  of  long 
standing  among  railway  men  in  the  West,  and  his  observations  will 
inidoubtedly  be  of  great  value  in  determining  the  best  traction  sys- 
tem for  his  city. 

MR.  B.  FRy^NKLIN  HART  has  announced  that  he  is  no 
longer  connected  with  the  Wheeler  Condenser  &  Engineering 
Company,  and  that  he  has  associated  himself  with  Mr.  Edwin 
Burhom,  M.  E.,  and  Mr.  B.  F.  Coffey,  M.  E.,  in  a  general  en- 
gineering and  contracting  business,  with  offices  in  New  York 
City.  Mr.  Hart  received  the  degree  of  mechanical  engineer  from 
Stevens  Institute,  but  after  graduating  he  devoted  some  time  to 
commercial  work  in  business  with  his  father.  His  position  with 
the  Wheeler  Company  has  given  him  a  large  acquaintance  in 
engineering  circles.  Mr.  Burhom  was  formerly  head  of  the  firm 
of  Burhom  &  Granger,  and  Mr.  Coffey  was  with  the  International 
Contracting  Company. 

MR.  JEROME  C.  SIMMONS,  president  of  the  Atlanta  Rapid 
Transit  Company,  of  Atlanta,  Ga.,  recently  tendered  an  elaborate 
dinner  to  Mr.  C.  R.  Spence.  of  Baltimore;  Mr.  T.  Jefferson  Cool- 
idge.  of  Boston,  and  Mr.  W.  H.  Whipple,  of  New  York,  all  of  whom 
are  largely  interested  in  the  Atlanta  Railway  &  Power  Company,  and 
the  Atlanta  Rapid  Transit  Company.  Nearly  150  prominent  mer- 
chants and  city  officials,  among  them  Mayor  Minis,  accepted  Mr. 
Simmons'  hospitality.  Mr.  Sinunons  acted  as  toastniaster,  and  the 
speeches  were  short,  but  brilliant  and  to  the  point.  Among  the 
speakers  were  Mayor  Minis,  Mr.  W.  H.  Whipple,  Mr.  Clark 
Howell,  Judge  H.  E.  W.  Palmer,  Captain  E.  P.  Howell,  Mr.  C.  R. 
Spence,  ex-Governor  Bullock,  Captain  J.  W.  English  and  Mr.  T. 
Jefferson  Coolidge,  who  laid  particular  stress  upon  the  unparal- 
leled advantages  that  Georgia,  not  alone  Atlanta,  offered  to  ihc  in- 
vestor. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Nov.  27,  1901. 

The  money  situation  has  passed  beyond  the  stage  of  uncer- 
tainty with  the  developments  of  the  past  week.  It  was  already 
evident  a  week  ago  that  the  domestic  exchanges  had  begun  to  turn 
in  favor  of  this  city.  The  local  banks,  in  the  seven  days  ending 
Friday  last,  gained  upward  of  $2,000,000  net  from  the  interior 
centers.  It  was  also  appreciated  a  week  ago  that  the  offerings 
of  bonds  under  the  Treasury's  standing  offer  of  redemption 
would  go  a  great  ways  toward  offsetting  any  possible  drain  that 
might  occur.  Some  doubt  existed,  however,  as  to  the  future 
dimensions  of  the  gold  exportations,  which  reached  the  unpre- 
cedented sum  of  $7,000,000  on  Tuesday  week.  All  apprehension 
on  this  score  has  now  been  set  at  rest  by  the  sudden  violent  re- 
action of  the  last  few  days  in  the  exchange  market.  Up  to  last 
Friday  sterling  exchange  was  not  affected  in  the  least  by  the  gold 
engagements.  The  demand  rate  had  risen  to  4.88!/4,  and  many 
authorities  predicted  that  gold  would  be  shipped  direct  to  Lon- 
don. A  sharp  recovery  in  exchange  a'  Paris  had  removed  the  im- 
mediate probability  of  further  shipments  to  that  center,  but  in 
view  of  the  continued  rise  in  the  local  market,  it  seemed  alto- 
gether likely  that  the  flow  of  gold  would  be  diverted  to  London. 
The  change  came  when  foreign  bankers  decided  to  renew  a  large 
quantity  of  sterling  loans  which  were  maturing,  and  which  would 
naturally  have  had  to  be  settled  in  gold.  This  unexpected  action 
at  once  arrested  the  principal  demand  for  exchange  bills,  while 
to  some  extent  it  increased  the  supply.  Sight  drafts  fell  rapidly 
until  by  the  close  of  business  Monday  they  recorded  a  loss  of  iJ4 
cents  from  the  previous  high  level.  The  question  still  remains 
whether,  in  view  of  the  abundance  of  local  money  supplies,  the 
movement  of  gold  to  Europe  will  not  be  resumed  later  on.  If 
the  current  inferences  are  true,  however,  that  the  greater  part  of 
our  floating  obligations  to  the  foreign  markets  have  been  settled, 
no  more  engagements  are  likely  for  this  season.  In  all  probability 
the  cash  holdings  of  the  local  banking  institutions  will  undergo 
a  gradual  expansion  from  now  on,  which  will  be  checked  only 
momentarily,  if  at  all,  by  the  customary  withdrawals  of  funds  at  the 
holiday  season  next  month.  An  even  more  promising  feature  of 
the  situation  is  the  liquidation  on  a  large  scale  which  has  begun 
during  the  last  fortnight,  of  credits  taken  out  at  the  time  of  the 
Northern  Pacific  purchase  seven  months  ago.  The  addition 
which  this  operation  will  bring  to  the  available  resources  of  the 
banks  greatly  increases,  of  course,  the  likelihood  of  a  steady  en- 
largement of  the  surplus  reserve.  Altogether  easy  money  for  an 
indefinite  period  seems  reasonably  certain.  Call  money  has  re- 
laxed perceptibly  in  the  face  of  heavy  Stock  Exchange  demands, 
and  the  ruling  rates  are  3^  and  4  per  cent.  Time  money  is 
offered  freely  at       per  cent  for  all  dates. 

The  Stock  Harket 

Interest  in  the  stock  market  during  the  week  has  mostly  cen- 
tered around  a  few  individual  stocks,  and  among  these  Manhattan 
has  been  as  conspicuous  as  any.  The  highest  price  reached  dur- 
ing the  boom  last  spring  was  131^,  but  the  top  quotation  this 
week  was  nearly  6  points  above  this  figure,  and  it  therefore  estab- 
lished a  record  for  recent  years.  All  manner  of  rumors  have 
arisen  to  account  for  the  rapid  advance — a  lease  by  the  New  York 
Central,  a  lease  by  the  Metropolitan,  and  the  new-fangled  story 
about  a  holding  company  to  take  over  all  the  local  traction  shares. 
But  the  only  cause  for  the  circulation  of  such  rumors  lies  in  the 
well-known  fact  that  speculative  Wall  Street  must  have  some 
extraordinary  explanation  for  a  15-point  rise  in  a  security  like 
Manhattan,  occurring  within  three  weeks.  The  real  reason  for  the 
advance  it  still  must  be  insisted,  is  to  be  found  wholly  in  the  present 
earnings  of  the  road  which  are  surpassing  even  the  sanguine  ex- 
pectations of  the  management  and  the  prominent  outside  capi- 
talists identified  with  the  company.  These  "insiders"  have  been 
buying  heavily  during  the  last  six  months  in  the  confident  belief 
that  both  the  current  earning  capacity  of  the  Manhattan  lines  and 
the  further  advantages  which  will  come  after  the  change  to  elec- 
tricity is  accomplished,  have  both  so  far  been  greatly  underrated 
by  the  general  run  of  speculators  and  investors.  Of  the  other  two 
important  local  tractions.  Metropolitan  has  shown  some  strength 
at  times  in  sympathy  with  the  rise  in  Manhattan,  but  the  pool  in 
Brooklyn  Rapid  Transit  have  apparently  taken  advantage  of  the 
favorable  opportunity  to  unload  part  of  their  holdings. 

The  general  share  list  has  undergone  very  little  change  during 
the  week.    New  York  Central  has  been  a  remarkable  feature, 


making  a  new  high  record  in  a  movement  which  anticipates  the 
announcement  of  the  much-talked  of  Vanderbilt  consolidation 
plan.  Pennsylvania  shares  have  been  sympathetically  affected  by 
this  advance,  and  the  Readings  and  high-priced  coal  shares  have 
been  bid  up  by  powerful  pools  which  are  acting  on  the  belief  that 
the  prosperity  of  the  coal  trade  will  before  long  lead  to  a  larger 
distribution  of  dividends  upon  the  various  shares.  On  the  other 
hand  Amalgamated  Copper  has  been  extremely  weak  in  expecta- 
tion of  an  investigation  of  its  affairs  by  the  Attorney-General,  and 
its  severe  break  during  the  last  few  days  has  adversely  affected  the 
rest  of  the  market.  With  the  easing  of  money,  the  uninterrupted 
record  of  business  prosperity  and  the  magnificent  gains  in  rail- 
way earnings,  the  outside  features  of  the  financial  situation  are 
obviously  favorable  to  a  rise.  But  the  leading  financial  interests 
with  few  exceptions  do  not  seem  to  be  ready  to  support  another 
speculative  campaign,  and  while  initiative  is  lacking  from  this 
quarter,  the  movement  of  the  market  is  necessarily  somewhat 
undecided. 

Philadelphia 

Apart  from  two  or  three  of  the  regularly  active  issues,  there  has 
been  little  or  nothing  doing  in  the  Philadelphia  traction  market 
for  the  last  week.  Union  Traction  was  the  feature,  rising  to 
33)'8  on  Friday,  which  is  the  highest  point  reached  since  early 
last  summer.  A  partial  reaction  since  that  time  still  leaves  the 
iinal  price  for  yesterday  at  31%  as  against  31  a  week  ago.  The 
rise,  which  has  been  accompanied  by  comparatively  large  dealings, 
is  evidently  due  to  the  manipulation  of  an  inside  clique  which 
accumulated  its  holdings  during  the  depression  of  the  last  few 
months.  This  clique  has  made  full  use  of  the  report  that  a  divi- 
dend will  be  declared  to  meet  half  of  the  $5  assessment  which  is 
expected  to  be  called  in  January,  and  it  has  probably  also  been 
acting  on  knowledge  that  the  Union  Traction  interests  have  pro- 
vided fully  against  any  action  being  taken  on  the  new  rapid-transit 
franchises  which  were  granted  by  the  City  Council  under  authority 
of  the  State  Legislature  last  summer.  Philadelphia  Traction, 
which  always  sympathizes  with  the  movement  of  its  lessee  com- 
pany shares,  advanced  to  98  on  Saturday,  and  retains  all  but  a 
fraction  of  its  gain.  American  Railways,  continuing  under  the 
influence  of  the  recent  increase  in  the  dividend  rate,  rose  from  44 
to  46  on  moderately  active  trading.  The  minor  transactions  for 
the  week  comprise  200  shares  of  Railways  General  at  5'/2,  250 
Consolidated  of  Pittsburgh  preferred  at  64,  10  shares  of  Consoli- 
dated Traction  of  New  Jersey  at  67^^,  and  100  Columbus  Railway 
at  45I4.  There  has  been  no  special  feature  to  the  dealings  in 
bonds.  Sales  were  reported  of  Electric-Peoples  Traction  4s  at 
971/  to  98,  Peoples  Passenger  4s  at  106V;;  to  107,  Rochester  Pas- 
senger 5s  at  iiojd,  Indianapolis  4s  at  873-^,  Consolidated  of  New 
Jersey  5s  at  in.  United  Railways  4s  at  89^,  and  Second  Avenue 
of  Pittsburgh  5s  at  Ii8''<. 

Chicago 

The  refusal  of  the  Federal  Court  in  Chicago  to  grant  the  Union 
Traction  Company's  application  for  an  injunction  against  the  new 
franchise  levy  has  given  the  market  for  the  surface  line  securities 
another  violent  shock  this  week.  While  the  Union  Traction 
management  proposes  to  carry  the  contest  up  to  the  United  States 
Supreme  Court  if  necessary,  investors  in  the  property  have  become 
thoroughly  alarmed,  and  under  steady  selling  the  common  stock 
dropped  from  125,4  to  10%  and  the  preferred  from  52  to  47.  The 
total  valuation  fixed  for  the  combined  Union  Traction,  North 
Chicago  and  West  Chicago  companies  under  the  new  regime  is 
$77,000,000,  and  it  is  estimated  that  the  Union  Traction  will  be 
assessed  something  like  i  per  cent  of  this  amount  or  $770,000. 
West  Chicago  shares,  which  sold  as  high  as  94^4  last  Wednesday, 
fell  to  giV^  on  Saturday  and  North  Chicago  dropped  from  183^ 
to  180.  Chicago  Citv  Railway  shares  were  also  weak,  falling  to 
186,  but  friends  of  the  company  assert  that  in  spite  of  the  tax. 
earnings  will  suffice  to  pay  the  9  per  cent  dividend.  Elevated 
securities  have  held  very  firm  during  the  week.  Metropolitan  has 
sold  in  small  lots  at  92  and  the  common  went  up  to  41K  on  Fri- 
day, subsequently  receding,  however,  to  40^.  Lake  Street  has 
changed  hands  on  a  half-point  range  from  12  to  12^4,  and  South 
Side  the  same  between  T09  and  lOQlA.  Northwestern  was  in- 
active but  steadv.  It  is  said  the  company  has  in  mind  building 
an  independent  line  to  Milwaukee,  but  the  report  is  a  mere  rumor 
so  far. 

Other  Traction  Securities 

The  regular  features  of  the  Boston  market  have  not  changed 
particularly  during  the  week.    Massachusetts  Electric  common  on 
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sales  of  a  few  thousand  shares  was  steady  around  36%,  and  the 
preferred  around  94}^^.  Odd  lots  of  Boston  Elevated  commanded 
166,  and  sales  of  a  few  hundred  shares  of  West  End  were  reported 
all  at  the  one  price,  95.  United  Railways  of  Baltimore  securities 
have  been  strong,  the  income  bonds  selling  from  72  up  to  72^ 
and  the  4s  changing  hands  at  94^8.  Knoxville  Traction  Ss,  the 
rise  in  which  was  the  feature  of  the  previous  fortnight  in  the  Balti- 
more market,  merely  held  their  ground  at  99^4,  but  Lexington 
Railway  53  sold  up  two  points  from  103  to  105.  City  Railway  of 
Newport  News  on  fairly  large  transactions  rose  sharply  from 
943^  to  99.  Other  sales  of  less  note  occurred  in  Norfolk  Railway 
5s  at  96^^,  Toledo  Traction  Ss  at  105^,  Charleston  Consolidated 
Electric  5s  at  94  and  Richmond  Traction  stock  at  43.  On  the 
New  York  curb,  St.  Louis  Transit  on  light  transactions  sold  off 
to  29JX,  the  preferred  to  87J4  and  the  4  per  cent  bonds  to  90^. 
Rochester  Railway  common  advanced  on  the  bid  price  to  34. 
No  transactions  were  recorded  in  such  stocks  as  Columbus,  In- 
dianapolis and  Louisville.  The  first  sale  of  New  Orleans  common 
in  two  weeks  was  made  last  Wednesday  at  29^.  Under  the  pro- 
visions of  the  Pearson  offer,  the  stockholders  of  the  company 
which  wish  to  co-operate  in  his  plan  of  readjustment  must  have 
their  certificates  deposited  by  December  i.  It  is  pretty  well 
known  that  the  pool  has  acquired  enough  of  the  common  stock 
to  insure  its  control,  but  it  is  desirous  of  having  as  much  pre- 
ferred stock  as  possible  deposited  also.  A  local  authority  says 
that  Mr.  Pearson  will  exercise  his  option  for  the  purchase  of  the 
property  by  the  ist  of  January  whether  or  not  he  succeeds  in  buy- 
ing control  of  the  other  New  Orleans  street  railways. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1901 
Closing  Bid 
Nov.  19  Nov.  23 


American  Railways  Company                                                            44Vi  45^2 

Boston  Elevated                                                                           1G5  lliS 

Brooklyn  R.  T                                                                              68  GTVo 

Chicago  City                                                                                 188  188 

Chicago  Union  Tr.  (common)                                                       12%  ll^/i 

Chicago  Union  Tr.  (preferred)                                                       5214  47% 

Cleveland  City                                                                              Ill  106 

Cleveland  &  Eastern                                                                       31  31 

Cleveland  Electric                                                                          86  86% 

Columbus  (common)                                                                      45  45 

Columbus  (preferred)                                                                   100  100 

Consolidated  Traction  of  N.  J                                                       67V2  '57% 

Consolidated  Traction  of  N.  J.  os                                                109%  110% 

Consolidated  Traction  of  Pittsburgh  (common)                              23%  23 

Consolidated  Traction  of  Pittsburgh  (preferred)                           *63y2  64 

Detroit  United                                                                               76  74V2 

Detroit  United  certificates    a75% 

Electric-People's  Traction  (Philadelphia)  4s                                  971/2  971/2 

Elgin,  Aurora  &  Southern                                                            40  40 

Indianapolis  Street  Railway                                                         42  42 

Indianapolis  Street  Railway  4s   87 

Lake  Street  Elevated                                                                     121/2  12% 

Louisville  (common)                                                                     107%  107% 

Louisville  (preferred)                                                                    115%  115% 

Manhattan  Ry                                                                             130%  136% 

Massachusetts«Elec.  Cos.  (common)                                              36  35% 

Massachusetts  Elec.  Cos.  (preferred)                                             94  93% 

Metropolitan  Elevated,  Chicago  (common)                                    40%  40% 

Metropolitan  Elevated,  Chicago                                                    92  91 

Metropolitan  Street                                                                      168%  167% 

New  Orleans  (common)                                                               29%  29% 

New  Orleans  (preferred)                                                               105  105 

North  American                                                                             92  93 

Northern  Ohio  Traction  (preferred)                                              88%  88% 

North  Jersey                                                                                  22%  22% 

Northestern  Elevated,  Chicago  (common)  ,                   39  a41 

Northwestern  Elevated,  Chicago  (preferred)                                  90  87 

Philadelphia  Traction   ,                             96%  97% 

Rochester  (common)   '.                                                           34  34 

St.  Louis  Transit  Co.  (common)                                                    30%  29% 

South  Side  Elevated  (Chicago)                                                    109%  al09 

Syracuse  (common)                                                                       26  26 

Syracuse  (preferred)                                                                       63  63 

Third  Ave                                                                                   120  120% 

Twin  City,  Minneapolis  (common)                                               105%  107% 

United  Railways,  St.  Louis  (preferred)                                         88%  87% 

United  Railways,  St.  Louis,  4s                                                         90%  90 

Union  Traction  (Philadelphia)                                                        31%  31% 


*  Ex-dividend.     (a)  Asked. 
Iron  and  Steel 

Reports  coming  in  from  all  departments  of  the  iron  industry 
are  of  only  one  character.  They  continue  to  tell  of  scarce  sup- 
plies following  on  the  heels  of  enormously  increased  production. 


So  great  is  the  demand  for  pig  iron,  that  the  various  grades  of 
Southern  foundary  iron  have  finally  yielded  to  the  pressure  and 
prices  are  up  50  cents  a  ton.  In  the  Northern  markets  the  tend- 
ency to  higher  prices  is  still  held  firmly  in  check,  but  cramped 
as  they  are  by  the  lack  of  sufficient  coke  for  the  furnaces,  the 
trade  is  having  the  greatest  difficulty  in  meeting  requirements. 
The  increased  production  is  measured  in  another  direction  by  a 
credible  report  that  1,400,000  tons  more  of  iron  ore  has  been  or- 
dered from  the  Superior  mines  than  was  shipped  last  year.  The 
scarcity  of  steel  is  so  serious  that  it  seems  likely  that  imports  from 
other  countries  will  have  to  be  made  to  make  good  the  deficiency. 
Bessemer  pig  is  quoted  at  $16,  steel  billets  at  $27.50  and  steel 
rails  $28. 

rietals 

Copper  is  unchanged  at  i6i%  cents,  tin  has  risen  again  sharply 
to  2gi/4  cents,  lead  is  dull  at  4>8  cents  and  spelter  is  unchanged  at 
4.30  cents. 

 ♦-♦^^  

SAVANNAH,  GA.— Messrs.  Stone  and  Webster,  of  Boston,  and  others 
are  said  to  have  arranged  for  purchasing  a  controlling  interest  in  the  Sa- 
vannah, Thunderbolt  &  Isle  of  Hope  Railway  Company,  of  which  George 
Parsons,  of  New  York,  is  president.  It  is  said  that  George  J.  Baldwin,  now 
president  of  the  Columbus  Railroad,  of  Columbus,  Ga.,  and  the  Houston 
Electric  Company,  of  Houston,  Tex.,  both  of  which  are  owned  by  Messrs. 
Stone  and  Webster  and  their  associates,  will  be  president  of  the  company. 

CHICAGO,  ILL. — The  capital  stock  committee  of  the  State  Board  of 
Equalizers  has  assessed  the  Union  and  Consolidated  Traction  Companies  of 
Chicago  at  $75,000.  The  basis  of  taxation  is  one-fifth  this  amount,  and  the  rate 
i.T  7  per  cent,  making  the  amount  of  taxes  $1,050,000. 

LA  SALLE,  IND. — Representatives  of  a  Cleveland  syndicate  composed  of 

H.  Clark  Ford,  L.  W.  Prior  and  W.  V.  Coons  have  bought  the  La  Salle- 
Peru  Electric  Railway.  It  is  said  that  $100,000  was  paid  for  the  property. 
Recently  the  same  people  bought  up  the  Streator  Electric  Railway  for 
$160,000.  It  is  stated  that  negotiations  are  under  way  for  the  purchase  of  the 
Ottawa  Street  Railway,  and  that  in  event  of  the  deal  being  closed  the  syndi- 
cate proposes  to  construct  an  extensive  system  of  intcrurban  roads  con- 
necting Streator,  Ottawa,  Utica,  La  Salle  and  Peru,  in  La  Salle  County, 
and  Spring  Valley,  Princeton  and  Ladd,  in  Bureau  County. 

SPRINGFIELD,  MASS. — The  Railroad  Commissioners  have  authorized 
the  Springfield  &  Eastern  Street  Railway  Company  to  issue  capital  stock  to 
the  amount  of  $175,000  for  additional  equipment  and  improvements  and  for 
the  payment  of  its  debt. 

MILFORD,  MASS.— The  Legislature  has  been  petitioned  that  the  Grafton 
&  Upton  Railroad  Company  and  the  Milford,  Holliston  &  Framingham  Street 
Railway  Company  may  have  authority  to  contract  with  one  another  for  the 
operation  of  their  roads;  that  they  may  buy  and  sell  power,  and  that  they  may 
act  as  common  carriers. 

BOSTON,  MASS. — The  Railroad  Commissioners  gave  a  hearing  Nov.  26 
on  the  proposed  issue  of  $1,800,000  of  4  per  cent  15-year  bonds  by  the  West 
End  Street  Railway  Company,  to  cover  extensions,  improvements  and  addi- 
tions to  property  made  during  the  year  ending  Sept.  20,  1900.  No  opposition 
was  offered,  and  the  Commissioners  took  the  matter  under  advisement.  The 
total  expenditures  made,  under  the  account  filed,  were  .$1,902,272.  The  an- 
nual report  of  President  Russell,  of  the  West  End  Street  Railway,  shows  total 
assets  of  $28,944,7.50,  a  surplus  over  all  liabilities  of  $175,815. 

AMHERST,  MASS.— The  result  of  the  operation  of  the  Amherst  &  Sun- 
derland Street  Railway  Company  for  the  year  just  ended  was  made  public 
at  the  annual  meeting  of  the  company  held  a  few  days  ago.  The  figures,  as 
disclosed  at  the  meeting,  follow:  Gross  earnings,  $14,694.59;  operating  ex- 
penses, $11,207.70;  number  of  passengers  carried,  292,735;  number  of  car- 
miles  run,  103,643;  capital  stock,  $48,000;  bonds,  $21,500;  floating  debt,  .$31,200; 
dividends  paid,  4  per  cent;  miles  of  track,  10.4.35.  The  directors  and  officers 
elected  at  the  meeting  follow:  W.  D.  Cowles,  president;  Mason  A.  Dickin- 
son, vice-president  and  treasurer;  Charles  H.  Edwards,  secretary;  W.  D. 
Cowles,  M.  A.  Dickinson,  F.  A.  Cadwell.  executive  committee;  W.  D. 
Cowles,  M.  A.  Dickinson,  Levi  Stockbridge,  F.  A.  Cadwell,  H.  B.  Edwards, 
T.  L.  Page,  of  Amherst,  and  F.  L.  Whitmore,  of  Sunderland,  directors. 

ST.  LOUIS,  MO. — The  report  of  the  St.  Louis  Transit  Company  for 
October  shows  a  gain  of  $51,107  over  the  corresponding  period  of  last  year. 
Gross  earnings  for  October  were  $531,510,  as  compared  with  $480,403  for  the 
same  month  in  1900,  and  $500,486  in  September,  1901.    Gross  earnings  to  Nov. 

I,  1901,  were  $4,833,403,  while  up  to  the  same  time  in  1900  they  were  $3,568,166, 
showing  a  gain  of  $1,265,237. 

WATERFORD,  N.  Y. — The  Railroad  Commissioners  have  authorized  the 
Hudson  Valley  Railroad  Company  to  increase  its  capital  stock  from  .$2,600,000 
to  $3,000,000.  The  company,  in  addition  to  its  extensive  system  in  Central 
New  York,  proposes  to  construct  a  new  line  from  Ballston  to  Mechanics- 
ville,  thus  connecting  Albany  and  Troy  with  Saratoga  by  electric  railway. 

FT.  WORTH,  TEX.— District  Judge  Smith  has  appointed  George  West 
receiver  for  the  Glenwood  &  Polytechnic  College  Street  Railway  Company. 
The  road  is  12  miles  long,  and  eight  cars  are  operated. 

INDIANAPOLIS,  IND.— The  Indianapolis  &  Eastern  Traction  Company  is 
reported  to  have  purchased  a  controlling  interest  in  the  Indianapolis  &  Green- 
field Rapid  Transit  Company,  the  intention  being  to  immediately  extend  the 
line  to  Richmond,  and  possibly  into  Ohio.  Arrangements  have  been  made 
with  the  Central  Trust  Company,  of  Indianapolis,  so  it  is  said,  to  finance  the 
new  road. 
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ELMIRA,  N.  Y.— The  Elniira  Water,  Liglit  &  Railroad  Lomi>any  rt-purts 
earnings  as  follows: 

Quarter  ending  Sejjt.  30                                    -                llliil  1900 

Gross  receipts                                                                       .flV,!;].;  .i;3i,49i 

Operating  expenses    2i,TSo 

Earnings  from  operation   $]:i,17G  $5,7(>4 

Receipts  from  other  sources   309  3S8 

Gross  income    $12,485  $6,152 

Fixed  charges    10,S69  4,UV7 

Net  earnings    $1,616  $2,075 

NEW  YORK,  N.  Y.~The  Metropolitan  Street  Railway  Company  reports 
earnings  as  follows: 

Quarter  ending  Sept.  30  1901  1900 

Gross  receipts   $3,59t;,545  $3,445,369 

Operating  expenses    1,563,2C0  l,555,U3j 

Earnings  from  operation  $2,033,285  $1,890,333 

Receipts  from  other  sources    153.740  162,937 

Gross  income   $2,187,025  $2,053,270 

Fixed  charges    1,148,714  1,128,985 

Net  earnings   $1,038,.311  $924,2.85 

Dividend   910,000  910,000 

Surplus    $128,311  $14,285 

NEW  Yt.iRK,  N.  Y.— The  Third  Avenue  Kailruad  Company  reports  earn- 
ings as  follows: 

Quarter  ending  Sept.  30  '  1901  1900 

tiross  receipts      $.599,406  $56i;,7N3 

Operating  expenses    323,638  300,71] 

Earnings  from  operation    $275,768  $266,040 

Receipts  from  other  sources   65,188  23.916 

Gross  income    $340,956  $289,956 

Fixed  charges    441,152  440,824 

Net  earnings    *$100,196  *$150,868 

*  Deficit. 

BUl^FALO,  N.  Y. — The  International  Traction  Company  reports  earnings 
as  follows: 

October  1901  19U(j 

Gross  receipts    $580,.500  $234,151 

Operating  expenses    268,989  120,453 

Earnings  from  operation    $311,511  $113,698 

Receipts  from  other  sources   20.740  6,265 

Gross  income    $332,2.51  $119,963 

Fixed  charges    100.928  82,758 

Net  earnings                                                                        $231,323  $37,205 

Four  months  ending  ( )ctober  30                                       1901  1900 

Gross  receipts   $2,3.82,778  $995,349 

Operating  expenses                                                             1.029,687  469,199 

Earnings  from  operation   $1,353,091  $526,150 

Receipts  from  other  sources   95,015  36,538 

Gross  income   $1,448,106  $562,688 

Fixed  charges   408,134  324,551 

Net  earnings   $1,039,972  $238,137 

UTICA,  N.  Y.— A  certificate  of  consolidation  of  the  Utica  Belt  Line  Street 
Railroad  Company  and  the  LTtica  &  Mohawk  Railroad  Company,  forming  the 
Utica  &  Mohawk  Valley  Railway  Company,  was  filed  with  the  Secretary  of 
State  on  Nov.  27.  The  capital  is  .$461,237,  and  the  directors  are:  L.  B.  Grant. 
Charles  V.  Nellsay,  Charles  C.  Clark,  John  T.  Wells,  Henry  L.  Merry,  ul 
Brooklyn:  Richard  T,  McKi  nvy,  Ashley  T.  Cole,  Charles  H.  Worner,  William 
J.  Bagnell,  of  New  York  City. 

KINGSTON,  N.  Y. — The  Kingston  Consolidated  Railroad  Company  ha', 
received  the  consent  of  the  State  Board  of  Railroad  Commissioners  to  the 
issuance  of  a  mortgage  for  $700,000  and  for  sn  increase  in  its  capital  stock 
from  $250,000  to  $400,000.  The  company  merged  the  former  Colonial  Traction 
Company,  of  Kingston,  and  will  employ  the  increased  capital  in  tlie  pur- 
chase of  the  Kingston  City  Road  and  for  new  construction. 

COLUMBUS,  OHIO.— The  Columbus,  Buckeye  Lake  &  Newark  Traction 
Company,  now  building  an  interurban  electric  railway  between  Columbus, 
Newark  and  the  Licking  Reservoir,  has  increased  its  capital  stock  from 
$1,000,000  to  $1,500,000.  Arthur  E.  Appleyard,  of  Boston,  is  the  president  of 
the  company,  and  Frank  W.  Merrick,  of  Columbus,  is  the  secretary. 

PHILADELPHIA,  PA.— The  banking  firms  of  Bioren  &  Company  and  E. 
C.  Miller  &  Company  have  purchased  a  part  and  secured  an  option  on  the  re- 
mainder of  an  issue  of  $2,500,000  ten-year  collateral  trust,  convertible  5  per 
cent  gold  bonds  of  the  American  Railways  Company,  dated  Dec.  1,  1901, 
payable  Dec.  1,  1911,  and  redeemable  at  105  and  accrued  interest  at  any 
interest  period  after   Nov.   1,  1904,   but  convertible  into  the  stock  ci  the 


.\nierican  Kailuay■^  Company  at  par  at  the  oi)ti()n  of  the  holder  prior  to  the 
latter  date.  'I  he  loan  is  secured  liy  deposit  of  $.500,000  of  the  Springfield 
Railway  Company,  of  Springfield,  Ohio,  first  mortgage  gold  6s;  by  $1,600,00 
uf  the  Chicago  &  Joliet  Electric  Railway  Company  first  con,solidated  5s, 
which  are  a  first  lien  upon  the  whole  property  in  and  from  Joliet  to  Chicago 
(except  only  the  lien  oi  a  mortgage  of  $400,000  secured  upon  a  part  thereof) 
and  by  $1,050,000  out  of  a  total  issue  of  $1,100,000  of  the  stock  of  the  Peoples 
Railway  Company,  of  Dayton,  O.,  and  upon  which  proporty  the  only  incum- 
brance is  a  mortgage  for  $500,000.  The  loan  was  issued  to  retire  an  indebtedness 
incurred  through  the  building  of  the  Chicago  &  Joliet  Electric  Railway  and 
for  extensions  and  additions  made  and  in  process  of  being  made  on  other 
properties  owned  by  the  American  Railways  Company. 

WHEELING,  W.  Vy\. — The  acquisition  of  the  property  and  franchises  of 
the  Steubenville,  Mingo  c&  Ohio  Valley  Traction  Company  by  the  Wheeling 
Traction  Company  has  been  confirmed  by  a  prominent  official  of  the  former 
company.  The  deal  gives  the  Wheeling  Company  control  of  all  the  electric 
railways  on  both  sides  of  the  river  from  Steubenville  to  Moundsville,  the 
latest  purchase  being  an  important  link  in  the  chain  of  electric  railways  thai 
will  some  time  connect  Wheeling  with  Pittsburgh. 

HOUSTON,  TEXAS.— The  Houston  Electric  Street  Railway,  which  was 
recently  sold  under  foreclosure,  has  passed  into  the  hands  of  its  new  owners, 
they  having  complied  with  the  conditions  of  the  sale  as  specified  by  the 
court.  The  successor  company  is  known  as  the  Houston  Electric  Company, 
and  at  a  recent  meeting  the  following  officers  were  elected:  George  J.  Bald- 
win, of  Savannah,  Ga.,  president;  J.  W.  Payne,  secretary;  W.  B.  Chew, 
treasurer. 

RUTLAND,  VT. — The  application  of  the  Rutland  Street  Railway  Company 
for  permission  to  increase  its  capital  stock  from  $150,000  to  $1,500,000  is  for 
the  purpose  of  providing  funds  for  the  construction  of  two  of  the  most  im- 
portant railway  lines  in  the  State.  One  of  the  lines  will  run  east  through 
.Mendon  and  Woodstock  to  White  River  Junction,  a  distance  of  about  40  miles, 
and  the  other  will  run  from  Rutland  west  through  West  Rutland,  Castleton 
and  Fair  Haven  to  Whitehall,  a  distance  of  about  30  miles.  The  plan  of  the 
company  is  to  begin  the  construction  of  the  lines  in  the  spring. 

MANSFIELD,  OHIO.— The  Vermilion,  Mansfield  &  Southern  Ivailway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $10,000.  The  purpose  of  the 
company  is  to  build  an  electric  railway  connecting  Vermilion  with  Mansfield, 
passing  through  Erie,  Huron,  Ashland  and  Richland  Counties.  The  com- 
])any  is  also  empowered  to  sell  electricity  for  lighting,  power  and  other  pur- 
poses. The  incorporators  are:  E.  L.  Coen,  George  Fischer,  R.  F.  Quigley, 
C.  C.  I'aumhart  and  Charles  McGraw. 

LIM,\,  OHIO.-  The  capital  stock  of  the  Western  Ohio  Railway  Company 
has  been  increased  from  $1,000,000  to  $3,000,000.  The  company  has  secured 
from  the  State  permission  to  construct  a  branch  line  from  Wapokaneta  to 
Shelly,  one  from  St.  Marys  to  Celina,  and  another  from  Celina  to  a  point 
jn  the  State  line  in  Mercer  County. 

MINEOLA,  N.  Y. — The  Mineola,  Hempstead  &  Freeport  Traction  Com- 
pany is  now  rushing  the  construction  work  in  Freeport,  and  then  the  line 
between  Hempstead  and  Freeport  will  be  built — the  last  link  in  the  complete 
line  between  Mineola  and  Freeport.  It  is  expected  that  the  road  will  be 
ready  for  operation  by  Jan.  1,  1902.  The  new  line  will  connect  Mineola  with 
the  New  York  &  Queens  County  Railway  Company's  lines,  which  lines  con- 
nect with  the  lines  of  the  Brooklyn  Rapid  Transit  Company.  The  new  road, 
as  has  been  stated,  will  be  operated  by  power  obtained  from  the  Roslyn 
Electric  Light  &  Power  Company. 

BROOKLYN,  N.  Y. — A  decision  that  has  just  been  handed  down  by  the  Ap- 
pellate Division  of  the  Supreme  Court,  Brooklyn,  declares  that  the  wooden 
guard-rail  used  by  street  railway  companies  on  open  cars  is  not  intended  to 
prevent  passengers  from  falling  out  of  the  cars,  but  to  keep  passengers  from 
entering  or  leaving  the  car  on  the  wrong  side.  The  decision  was  handed 
down  in  a  suit  brought  against  a  Staten  Island  company.  A  jtassenger  claimed 
that  she  was  forced  to  stand  up,  with  her  little  boy  by  her  side,  when  a  lurch 
of  the  car,  she  said,  caused  her  to  fall  into  the  street.  Her  counsel  contended 
that  the  side  bar  was  a  guardrail,  and  should  have  been  down  in  position,  in- 
stead of  raised,  as  she  alleged  it  was.  In  writing  the  opinion  the  Court  said: 
"The  side  bar  is  a  movable  rail,  designed  when  down  to  prevent  oersons 
from  boarding  or  leaving  a  car  on  that  side." 

WALLA  WALLA,  WASH.— The  Walla  Walla  City  Railway  Company  will 
not  begin  the  construction  of  its  proposed  lines  here  vmtil  March,  1902. 
.\bout  6  miles  of  line  will  be  built  over  the  principal  thoroughfares  of  the 
city.  The  officers  of  the  company  are:  Edwin  S.  Isaacs,  president  and  general 
manager;  Grant  Copeland,  vice-president;  John  P.  Isaacs,  secretary.  The 
officers  and  William  O'Donnell  constitute  the  board  of  directors. 

PITTSBURGH,  PA.— The  United  Traction  Company,  which  owns  valu- 
able franchises  in  McKeesport,  is  rushing  work  on  an  important  extension  to 
its  present  line  from  McKeesport  to  Wilmerding.  Rails  and  all  other  ma- 
terials are  being  distributed  along  the  line,  and  the  company  will  at  once 
build  an  extension  from  Wilmerding,  a  distance  of  4  miles  up  the  valley  to 
Stewart  Station,  in  order  to  reach  the  new  foundries  the  Westinghouse 
Company  is  bviilding  at  that  place. 

HOMESTEAD,  PA. — Engineers  are  now  engaged  in  drawing  plans  for  the 
construction  of  the  proposed  lines  of  the  Homestead  &  Mifilin  Street  Railway 
Company,  and  it  is  stated  that  the  construction  of  the  lines  will  be  begun 
early  next  year.  The  main  line  of  the  company  will  extend  from  Eighth 
.Avenue  and  Hay  Street,  Homestead,  to  Mifflin,  and  a  branch  line  will  extend 
from  Homestead  to  Whittaker.  Robert  McWhinney,  of  Pittsburgh,  is  presi- 
dent of  the  company. 
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Deficit  due  to  strike. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


AI.B\NY,  N.  Y. 
United  Traction  Co. 


BINGH  AMTON,  N.  Y. 
Biiigliamton  St.  Ry. 
Co  


BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co.._ 


PUFFALO.  N.  y. 
international  Tr.  Co.. 


CHICAGO,  IlL. 
Chicago  &'Mllwaukee 
Elec.  Ry.  C  ... 


Northwestern  Elev... 


Union  Traction. 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  I'ainesville 
<fe  Eastern  


CORTLAND,  N.  Y. 
Cortland  &  Homer  Tr, 
Co  


DENVER,  COL. 
l>enver  City  Tramway 
Co  


DKTROIT,  MICH. 

Detroit  United  Ry. 


Rapid  Ry. 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


KLGIN,  ILL. 
Elgin,       Aiii*€>ra  & 
Southern  Tr    


Period 

Total  Gross 
Earnings 

Operating 
txpenses 

Net 
Earnings 

1  m., 

Oct. 

01 

51,479 

28,769 

22,710 

1 

'00 

46  420 

26,562 

19,864 

3  *' 

bept. 

01 

193,833 

98,904 

94,929 

3  " 

|00 

158,379 

94,97;' 

63,402 

9  *' 

01 

AtiO  unit 

iyy,4tjy 

9  " 

'00 

387,97:;^ 

241,782 

146,190 

1  m., 

Oct. 

'01 

84  09] 

1  " 

'00 

117,301 

82;48y 

34,815 

4  " 

'01 

505,041 

323.061 

181,980 

4  " 

483  918 

319  764 

1 HA  1  KA 
104,101 

1  m., 

Oct. 

'01 

16,884 

9,294 

7,590 

1  •• 

'00 

14,793 

8,218 

6,574 

4  " 

'01 

80,044 

40,318 

39  726 

4  " 

•00 

69,973 

35,660 

34,313 

1  m.. 

Sept. 

'01 

*  740  546 

^iQ  ftftQ 

1  " 

'0(1 

1,019,465 

*  628^696 

390,769 

3  " 

'01 

3,433,(501 

*2259123 

1,174,477 

3  " 

'00 

3  *J^6  458 

*  1  nni  'si'i 

1  iJ\J  ItJ^O 

1  264  916 

13  " 

June 

'01 

!•>  1Q=,  r.r.(\ 

1  lOJ.Jt.*'' 

1  •»  1  \>\J*JO 

J  Q1Q  f^<M 

13  " 

'00 

* 71 06373 

4  66^  11 7 

1  m., 

Oct. 

'01 

601,241 

268,989 

a32,252 

1  " 

'00 

240  417 

120  454 

119  963 

4  " 

*01 

2  477  793 

1  029*687 

1  AAQ  in*: 
1,440,  J  UO 

4  " 

'00 

1  Vl^I  'ftfi7 
1  ,»j01  ,00( 

469  199 

1  m., 

Aug. 

24  04'' 

7  479 

1D,ODO 

1  " 

'00 

20 '702 

6  058 

14  644 

8  " 

'01 

112  962 

49571 

Do,  001 

8  " 

'00 

92^267 

36^795 

55,472 

12  m.  June 

'ni 

Ul 

978  766 

U0D,1«I 

7  " 

*/Vi 
\HJ 

180  45*^ 

344,571 

12  m. 

June 

'01 

8.158,809 

3,942,194 

4,216.615 

13  " 

'no 

3  761  797 

4,oi>o,yoi 

1  m., 

Oct. 

'01 

5,128 

2,368 

2,760 

1  '• 

'00 

4,125 

2,936 

1,189 

9  " 

Sept. 

'01 

34,255 

23,144 

11.111 

9  " 

24  752 

12,(1 18 

1  m., 

Oct. 

'HI 

8  765 

4  624 

4,141 

1  " 

'00 

7;201 

3^443 

3,758 

7  " 

'01 

75  163 

43  125 

7  " 

'00 

52,'l31 

291856 

22,278 

1  m., 

Oct. 

'01 

1U<7,00.6 

yu,oio 

1  '• 

Ul' 

194  615 

inn  '-iQd 

94,276 

9  " 

'01 

1,705;634 

942,98:a 

762,651 

9  " 

'00 

1,506,701 

822,451 

684,248 

1  m.. 

Oct. 

'01 

22  736 

l**  61 1 

10, 1 24 

1  " 

00 

16  SI* 

7,834 

10  " 

'01 

2081728 

113,398 

95,:W0 

10  " 

147  861 

81  200 

uO,DDU 

1  m., 

Oct. 

Ui 

15  639 

8  558 

7,081 

1  " 

'00 

I4i075 

61218 

7,857 

9  " 

Sept. 

'01 

124,184 

63,243 

60,941 

9  " 

'00 

106,18^ 

49,979 

56,207 

12  m. 

June 

'01 

31  0^4 

19  857 

11,1  01 

12" 

'00 

2s'935 

1 6 '9*27 

1 1 ,998 

1  m.. 

Oct. 

'01 

141,366 

77,403 

63,964 

1  " 

'00 

114,3.3 

62,12i 

52  2.53 

10  ' 

'01 

1,355.921 

686,012 

5691910 

10  " 

'00 

l,077,96u 

603.1.50 

474,810 

1  m., 

Oct. 

'01 

267,081 

*  15!,,504 

113,.577 

'00 

231,417 

*  131,010 

100,407 

10" 

'01 

2,392,922 

*12»I6;9 

l,0il8,243 

10  " 

'00 

2,116,153 

*  1 182309 

933,843 

1  m., 

Oct. 

'01 

3l,0'l8 

*  18.747 

12,261 

1  " 

•00 

28,912 

17,176 

11,766 

10  " 

'01 

327,216 

188,602 

i;i8,6I4 

10  " 

'00 

237,761 

134,583 

103,178 

1  m., 

Oct 

•01 

38,678 

22,52:1 

16,156 

10  " 

'01 

373,916 

20), 074 

169,872 

I  m,. 

Oct. 

•01 

28,.'i;8 

16,964 

11614 

1  " 

'0I> 

35,270 

16,984 

8,285 

9  " 

'((1 

27r),.'i04 

1.52,91)4 

122,6110 

9  " 

'm 

231.125 

149,851 

84,274 

.20  's^^ 


98,973 
109,786 


19,901 
19,901 
79,604 
80,0  .'8 


4,341 ,748 
4,135,405 

100,928 
82,758 
408,134 
321,.551 


400,693 
221,553 

4,058,040 
3,979,876 


1,362 
1,004 
9,875 
9,9fl2 

3,205 
3,123 
35,6.5:1 
27,568 

21,356 
27,828 
179.634 
190,385 

4,478 
3,228 
44,775 
32,375 


54,376 
54,375 


7,237 
22,129 


32,570 
32,113 
318,312 
311,613 


62,388 
.55,997 
527,835 
511.;W4 

9,47(1 
9,692 
96,695 
62,033 


9,181 
91,5.59 


75.000 
67,600 


"5 


100,466 
36,404 


16.832 
14,914 
102,376 
84,126 


577,803 
526,772 

231, .33:1 
37,205 
,0:19,972 
238,137 


255,428 
123,018 

158,575 
604,075 


1,398 
18-. 
1,366 
2,146 

9:16 
6:15 


69,362 
66,448 

583,016 
493,863 

5,647 
4,606 
50,555 
34,:385 


6,566 
1,833 


4,470 
df  1  ,131 


31,391 
30,141 
251,598 
16:1,198 


51,189 
44,410 
570,418 
422,469 

2,792 
'-',074 
41,91.1 
41,146 


6.975 
78,313 


47,600 
19,774 


Company 


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  By.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt  


MINNEAPOLIS.MISN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ky.  Co.. 


NEWBURGH,  N.  Y. 
Newburgh  Electric. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co, . 


Metropolitan  .St.  Ry.. 


OLEAN,  N.  Y. 
Olean  St.  Ky.  Co. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs 


Union  Traction  Co  


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry   


ST.  LOUIS,  MO. 
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CONSTRUCTION  NOTES 


LOS  ANGELES,  CAL. — Sidney  J.  Parsons  has  applied  to  the  Council  for 
i  franchise  to  construct  a  double-track  electric  railway  to  extend  from  Third 
and  Hill  Streets  over  a  specified  route.  Ihe  application  has  been  referred 
to  the  Board  of  Public  Works. 

OAKLAND,  CAL.— The  Oakland  &  San  Jose  Railway  Company  has  been 
organized,  with  a  capital  stock  of  $2,500,000,  by  F.  M.  Smith  and  others  con- 
nected with  the  Oakland  Transit  Company.  The  plan  of  the  company  is  to 
btiild  an  electric  railway  to  connect  with  the  Oakland  Transit  Company's  line 
at  Haywards  and  extending  to  San  Jose.  The  distance  between  Oakland  and 
San  Jose  is  about  50  miles.  Those  who  have  subscribed  to  the  stock  of  the 
company  are:  F.  M.  Smith,  F.  C.  Havens,  W.  H.  Martin,  E.  A.  Heron,  W. 
F.  Kelly. 

LOS  ANGELES,  CAL. — H.  E.  Huntington,  who,  as  previously  stated,  is 
largely  interested  in  the  recently  incorporated  Pacific  Electric  Railway  Com- 
pany, says:  "The  company  will  operate  all  the  suburban  lines  now  under 
contemplation  in  this  vicinity,  and  is  entirely  independent  of  any  of  the 
other  surface  roads  with  which  Mr.  Hellman  and  myself  are  connected.  It 
will  have  its  own  power  houses,  shops  and  offices,  and  its  business  affairs 
will  be  taken  care  of  by  an  entirely  different  set  of  men  from  that  con- 
nected with  the  Los  Angeles  Railway.  A  number  of  interurban  lines  are 
under  contemplation.  One  will  run  to  Long  Beach,  another  to  Monrovia,  and 
another  to  the  Mission  Church.  It  has  not  been  fully  decided  if  we  will 
build  to  Sierra  Madre,  and  the  Santa  Barbara  road  is  only  prospective  as 
yet.  Its  construction  has  not  even  been  seriously  considered.  We  shall  pre- 
pare ourselves  for  future  contingencies  in  the  way  of  power  supply  and 
other  matters,  so  that  we  will  have  the  facilities  for  building  and  operating 
as  many  roads  as  we  please.  We  have  reached  no  definite  conclusion  in  regard 
to  routes,  etc.,  for  the  new  company,  and  matters  are  as  yet  in  an  unde- 
veloped state.  No  officers  have  been  elected,  and  the  matter  is  in  the  hands 
of  Judge  Bicknell,  who  is  acting  as  our  attorney,  and  is  also  one  of  the  stock- 
holders. As  soon  as  the  necessary  arrangements  have  been  made,  work  will 
begin  on  the  shops  and  power  houses  for  the  company,  and  the  construction 
of  roads  will  also  be  commenced  and  carried  through  without  delay.  I  am 
unable  to  say  just  how  long  this  will  take."  Among  the  stockholders  of  the 
company  are:  H.  E.  Huntington,  I.  W.  Hellman,  A.  Borel,  of  San  Francisco; 
C.  De  Guigne,  of  San  Francisco;  Epes  Randolph,  John  D.  Bicknell,  of  Los 
Angeles. 

HARTFORD,  CONN.~The  Hartford  &  Worcester  Street  Railway  Com- 
pany, which  proposes  to  construct  an  electric  railway  from  Hartford.  Conn., 
to  Worcester,  Mass.,  has  succeeded  in  securing  locations  and  franchises  in 
Wales,  Holland,  Brimfield  and  Sturbridge,  and  hearings  have  been  given  in 
Charlton,  Oxford  and  Leicester.  The  company  plans  to  construct  about  2 
miles  of  line  in  Worcester,  and  a  hearing  will  be  given  in  that 
city  in  about  two  weeks.  The  company,  besides  the  2  miles  of  independent 
line  in  that  city,  plafis  to  operate  over  the  lines  of  the  Worcester  Consolidated 
Street  Railway  Company.  The  plan  of  the  company  is  to  begin  construction 
work  as  soon  as  the  Worcester  franchise  is  obtained.  Among  those  inter- 
ested in  the  road  are:  Charles  H.  Wilson,  F.  C.  Hinds,  of  Boston;  R.  A. 
Stewart,  of  Worcester,  and  Thomas  C.  Perkins,  of  Hartford. 

MOLINE,  ILL. — The  Tri-City  Railway  Company  will  double  track  its  line 
on  Fifteenth  Street;  Moline,  and  the  Elm  Street  line  in  Rock  Island,  and 
the  Second  Street  line  in  Davenport  will  be  relaid  with  new  rails.  The  com- 
pany will  erect  a  new  car  house  in  Rock  Island.  It  is  said  that  $25,000  will 
be  expended  in  the  construction  of  the  structure. 

EAST  ST.  LOUIS,  ILL.— The  East  St.  Louis  Electric  Railway  Company 
will  make  important  changes  in  the  lines  within  the  next  few  months.  The 
City  Council  has  granted  the  company  the  right  to  build  three  cross  lines. 

EAST  ST.  LOUIS. — The  East  St.  Louis  Electric  Railroad  Company  will 
begin  at  once  the  erection  of  a  $150,000  power  house.  About  $500,000  will  be 
expended  in  making  extensions. 

DES  MOINES,  IOWA. — The  contract  for  grading  the  proposed  electric 
railway  from  Des  Moines  to  Colfa.x.  which  is  to  be  constructed  and  operated 
by  the  Interurban  Railway  Company,  has  been  awarded  to  R.  A.  Elzy,  of 
Marshalltown.  The  contractor  has  agreed  to  put  100  men  and  teams  at  work 
at  once,  and  to  push  the  work  as  long  as  good  weather  continues,  but  the 
contract  does  not,  however,  call  for  the  completion  of  the  grading  between 
the  two  cities  before  June  1,  1902. 

BURLINGTON,  lA. — The  Peoples  Gas  &  Electric  Company  was  incorporated 
Nov.  IS,  with  a  capital  stocK  of  $200,000.  The  general  nature  of  the  business, 
as  defined  in  the  articles  of  incorporation,  is  the  construction  and  operation 
of  electric  light  plants,  street  railways,  interurban  railways,  gas  works,  etc. 
The  company  is  also  empowered  to  rnanufacture  apparatus  of  all  kinds.  The 
officers  of  the  company  are:  B.  E.  Sunny,  of  Chicago,  president;  Theodore  P. 
Bailey,  of  Chicago,  vice-president  and  treasurer;  George  P.  Townsend,  of 
Chicago,  secretary.    The  officers  and  directors  are  identical. 

LEXINGTON,  KY.— The  Georgetown  &  Lexington  Traction  Company  has 
succeeded  in  securing  from  the  Georgetown  City  Council  a  franchise  for  the 
construction  of  an  electric  railway  from  South  Broadway  and  Jackson  Street 
to  the  city  limits.  The  plan  of  the  company  is  to  build  an  electric  railway  to 
connect  Georgetow'n  and  Lexington. 

BALTIMORE,  MD.— The  United  Railways  &  Electric  Company  is  perfect- 
ing plans  for  an  addition  to  its  Pratt  Street  power  house.  The  addition  will 
be  80  ft.  X  80  ft. 


ANNAPOLIS,  MD. — The  promoters  of  the  Washington  &  Annapolis  Elec- 
tric Railway  have  incorporated  the  Berwyn  &  Laurel  Electric  Railway  Com- 
pany, to  build  an  electric  railway  from  Berwyn,  just  outside  of  the  District 
of  Columbia  line,  in  Prince  George's  County,  to  Laurel,  a  distance  of  10 
miles.  The  incorporators  of  the  Berwyn  &  Laurel  Electric  Railway  are: 
Frank  Gosnell,  Jesse  Slingluff,  George  Weems  Williams,  Carroll  T.  Bond  and 
Ernest  S.  McElroy,  of  Baltimore.  The  capital  stock  of  the  company  is 
$500,000. 

BALTIMORE,  MD.— The  Batlimore  &  Laurel  Electric  Railway  Company 
has  perfected  its  organization,  and  the  officers  of  the  company  are:  George 
R.  Webb,  president;  William  A.  House,  vice-president  and  general  manager; 
Briggs  C.  Keck,  treasurer,  and  H.  C.  Mcjilton,  secretary  and  auditor.  The 
capital  stock  of  the  company  is  $-250,000.  The  company  is  organized  and 
controlled  by  interests  identified  with  the  United  Railways  &  Electric  Com- 
pany, of  Baltimore,  and  the  purpose  of  the  company  is  to  build  an  electric 
railway  from  Baltimore,  via  Relay,  to  Laurel,  a  distance  of  18  miles.  The 
new  line  will  be  operated  by  the  United  Railways  &  Electric  Company,  the 
president  of  which,  Mr.  Webb,  says  that  the  line  will  be  built  to  supply 
the  existing  demand  for  such  facilities. 

NORTH  ATTLEBORO,  MASS.— Application  has  been  made  to  the  Select- 
men by  the  Cumberland  &  North  Attleboro  Electric  Street  Railway  Company 
for  a  location,  with  the  right  to  lay  tracks  on  Broadway,  High  Street,  Rich- 
ards Avenue  and  Washington  Street.  The  line  is  a  portion  of  the  proposed 
system  which  will  connect  Cumberland  and  Woonsocket,  R.  I.,  with  the 
Attleboros,  providing  a  new  line  from  northern  Rhode  Island  to  Taunton 
and  the  cape  district. 

GRAND  RAPIDS,  MICH.— The  Central  Michigan  Traction  Company  is 
being  organized  for  the  purpose  of  building  an  electric  railway  from  Grand 
Rapids  to  Jackson,  via  Hastings.  Major  Charles  W.  Watkins,  of  Grand 
Rapids,  is  the  president  of  the  company.  The  right  of  way  is  now  being 
secured. 

LANSING,  MICH. — The  Lansing,  St.  Johns  &  St.  Louis  Railway  Company 
states  that  its  line  will  be  completed  and  in  operation  before  Dec.  31.  The 
cars  have  been  ordered  from  the  Jewett  Car  Company,  of  Newark,  Ohio,  and 
are  56%  ft.  long,  divided  into  three  compartments.  Seats  are  provided  for 
fifty  persons. 

SANILAC  CENTRE,  MICH.— The  Sanilac  Railway  Company  has  been 
incorporated,  with  a  capital  stock  of  $56,000,  to  build  an  electric  railway  from 
Croswell  to  Sanilac  Centre. 

DETROIT,  MICH.— The  Detroit,  Howell,  Lansing  &  Grand  Rapids  Rail- 
way Company  has  effected  a  compromise  with  the  Hawks-Angus  syndicate, 
and  will  not  build  that  portion  of  its  proposed  line  from  Lansing  to  Grand 
Rapids.  The  road  will  be  built  from  Detroit  to  Lansing,  and  will  enter  the 
city  of  Lansingi  on  the  lines  of  :the  Lansing  Street  Railway  Company. 

GRAND  RAPIDS,  MICH.— The  Hawks-Angus  syndicate  has  secured  fran- 
chises from  Grand  Ledge,  Portland,  and  nearly  all  the  towns  and  villages 
on  the  line  of  its  proposed  road  from  Lansing  to  Grand  Rapids.  All  such 
franchises  are  being  granted  with  the  understanding  that  work  is  to  be  begun 
within  six  months,  and  there  seems  no  doubt  that  the  road  will  be  com- 
pleted and  put  into  operation  early  next  season. 

SUMMIT,  MISS.— C.  V.  Ratcliff,  Mayor  of  Summit,  and  others  are  de- 
sirous of  securing  for  Summit  a  street  railway  that  will  traverse  the  prin- 
cipal city  streets  and  extend  to  Magnolia.  Additional  information  can  be  had 
from  Mr.  Ratcliff. 

CHILLICOTHE,  MO.— John  Doll  and  P.  A.  Gibson,  of  Erie,  Pa.,  are  in 
Chillicothe  looking  over  the  field  with  a  view  to  buying  Chillicothe's  electric 
light  plant  and  building  an  electric  railway  from  Chillicothe  to  Trenton. 
Messrs.  Doll  and  Gibson  inspected  the  Peoples  Gas  and  the  Electric  Company's 
plant  and  examined  the  roadbed  of  the  old  Chillicothe  &  Des  Moines  Railway. 
All  Messrs.  Doll  and  Gibson  ask  is  that  they  be  granted  a  franchise  for  the 
construction  of  an  electric  railway  through  Livingston  County,  and  expect 
that  they  will  be  awarded  the  street  lighting  contract. 

MISSOULA,  MONT. — Local  and  foreign  promoters  have  applied  to  the 
Council  for  a  franchise  to  construct  an  electric  railway  here.  Messrs.  Wilson 
and  Finklenburg  are  the  foreign  applicants,  and  Messrs.  Brooks,  Winstanley 
and  Keith  are  the  local  applicants.  It  is  thought  that  the  franchise  will  be 
granted  to  Messrs  .Wilson  and  Finklenburg. 

MOUNT  VERNON,  N.  Y.— The  Interurban  Street  Railway  Company  was 
incorporated  Nov.  25  as  the  successor  of  the  North  Mount  Vernon  Railway 
Company,  whose  franchise,  etc.,  were  sold  under  foreclosure.  The  company 
is  capitalized  at  $500,000.  The  directors  of  the  company  are:  Andrew  A. 
Halsey,  Frederick  C.  Cocheu,  Joseph  F.  Coffey,  Charles  M.  Sweeney,  Joseph 
F.  McClean,  i.i.  J.  Kennedy,  Louis  H.  Meht,  George  W.  Seixas'and  William 
J.  Studwell,  of  Brooklyn. 

SYRACUSE,  N.  Y.— The  officers  of  the  Rochester,  Syracuse  &  Eastern 
Railroad,  which  was  incorporated  Nov.  17  to  construct  an  electric  railway 
from  Syracuse  to  Rochester,  a  distance  of  100  miles,  are  as  follows:  Lyman 
C.  Smith,  of  Syracuse,  president;  F.  W.  Roebling,  of  Trenton,  N.  J.,  vice- 
president;  C.  A.  Lux,  of  Clyde,  secretary;  A.  K.  Hiscox,  of  Syracuse, 
treasurer;  C.  D.  Beebe,  of  Syracuse,  manager  and  purchasing  agent.  The 
directors  of  the  company,  as  previously  announced,  are:  F.  W.  Roebling,  of 
Trenton,  N.  J.;  Clarence  W.  Seamans,  of  New  York;  Charles  A.  Lux,  of 
Clyde;  William  Nottingham,  Hendrick  S.  Holden,  Rlbert  R.  Hiscock,  Willis 
O.  Holden,  Lyman  C.  Smith,  William  K.  Pierce,  Clifford  D.  Beebe,  Albert  E. 
Nettleton  and  Frank  C.  Soule,  of  Syracuse. 
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THE  SYSTEM  OF  THE  MILFORD,  HOLLISTON  &  FRAMINGHAM 

STREET  RAILWAY  COMPANY 


Probably  the  most  remarkable  street  railway  develop- 
ment which  is  going  on  at  the  present  time  in  New  Eng- 
land, if  not  in  the  country,  is  that  of  the  roads  around 
Milford,  Mass.  About  a  year  and  a  half  ago  the  Milford, 
Holliston  &  Framingham  Street  Railway  Company 
changed  ownership,  and  E.  W.  Goss  was  elected  general 
manager  of  the  system.    During  the  time  Mr.  Goss  has 


ton  on  the  northwest  and  Hopkinton  on  the  north.  These, 
when  completed,  will  more  than  double  the  mileage  of 
the  company's  system  as  operated  a  year  ago.  The  branch 
from  Hopedale  to  Uxbridge  is  to  be  operated  by  a  sepa- 
rate company  known  as  the  Milford  &  Uxbridge  Street 
Railway  Company,  but  is  controlled  J)y;44ie,  same  financial 
management,  and  has  practically  the  s^raie""§S&c.ers.  At 


VIEWS  IN  LAKE  MENDON  PARK 


held  this  position  he  has  very  materially  improved  the 
road,  and  the  system  will  shortly  present  one  of  the  most 
thoroughly  up-to-date  representations  of  interurban  elec- 
tric railway  engineering  to  be  found  in  the  East. 

When  the  new  management  assumed  control  the  road 
consisted  of  a  single-track  line  from  Hopedale  to  South 
Framingham,  a  distance  of  14J  miles,  and  a  branch  from 
Milford  to  Medway,  a  distance  of  about  7  miles.  These 
lines  cover  the  territory  lying  northeast  of  Milford.  Hope- 
dale,  a  distance  of  about  2  miles,  but  of  considerable  impor- 
tance from  a  traffic  standpoint,  is  a  large  manufacturing 
town,  it  being  here  that  the  works  of  the  Draper  Company 
are  located.  During  the  past  year  extensions  have  been  made 
from  Hopedale  to  Uxbridge  on  the  southwest,  North  Graf- 


present  the  branch  to  North  Grafton,  which  is  to  be  an 
electrification  of  an  old  steam  road,  is  operated  by  steam, 
and  the  branch  to  Uxbridge,  which  is  all  new  construc- 
tion, is  nearing  completion.  The  entire  system,  however, 
is  expected  to  be  opened  and  running  by  electricity  within 
a  month  or  so. 

POWER  STATION 

The  power  station  for  the  entire  system  is  located  in 
Milford.  It  not  only  supplies  current  for  the  railway,  but 
also  for  the  lighting  circuits  of  the  town.  The  lighting 
business,  however,  is  controlled  by  a  separate  company, 
the  Milford  Electric  Light  Company,  which  has  charge  of 
the  distribution  and  sale  of  the  current  in  both  Milford  and 
Hopedale,"  the  lighting  company  taking  control  at  the 
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switchboard  in  the  power  station.  The  power  station  is 
being  greatly  enlarged  to  supply  accommodation  for  the 
new  generating  machinery  necessary  to  operate  the  lines 
after  the  extensions  have  been  completed,  but  this  work  is 
hardly  sufficiently  advanced  to  obtain  satisfactory  photo- 
graphs of  the  plant. 

The  present  equipment  consists  of  four  Dillon  return 


STRINGING  FOUR  CABLES  AT  ONCE 

tubular  boilers  made  by  D.  M.  Dillon,  of  South  Boston, 
Mass.,  and  one  Stewart  boiler  of  similar  type.  All  the 
boilers  are  of  150-hp  capacity.  Space  has  been  provided 
for  four  more  boilers  of  the  same  type  and  capacity,  but 
no  more  boiler  power  will  be  required  at  present.  The 


RAILWAY  MAP  OF  MILFORD  AND  VICINITY 

lighting  portion  of  the  plant  consists  of  two  200-hp  Mcin- 
tosh &  Seymour  engines,  belted  to  two  125-kw  alternators 
made  by  the  Stanley  Electric  Manufacturing  Company, 
of  Pittsfield,  Mass.  These  generators  run  at  1000  r.  p.  m. 
and  give  a  current  at  2400  volts  and  66  cycles  per  second. 
A  separate  switchboard  is  used  for  the  lighting  circuits, 
and  is  placed  at  some  distance  from  the  railway  board,  so 


that  any  danger  of  the  two  departments  being  affected  by 
each  other  is  obviated.  About  150  kw  is  supplied  by  the 
station  for  lighting,  the  street  lighting  of  the  town  being 
done  by  both  arc  and  incandescent  lamps.  The  arc  lamps, 
of  which  there  are  between  fifty  and  sixty  in  nvtmber,  are 
operated  on  a  constant-current  circuit,  a  constant-current 
26ij--kw  General  Electric  transformer  being  installed  in 
the  power  station.    The  lamps  are  75  volts  each. 

At  present  power  for  the  railway  work  is  furnished  by 
two  General  Electric  six-pole  660-volt  railway  generators. 
These  generators  are  of  225-kw  and  325-kw  capacity,  re- 
spectively, and  both  run  at  a  speed  of  100  r.  p.  m.  They  are 
direct  coupled  to  simple  engines  made  by  the  Slater  Engine 
Company,  Warren,  Mass.,  the  smaller  having  an  i8-in.  x 
42-in.  cylinder,  and  the  larger  a  22-in.  x  48-in.  cylinder. 
The  engines  are  operated  condensing.  Warren  condensers 
being  used.  In  the  extension  which  is  being  built  will  be 
erected  a  6oo-kw  Westinghouse  railway  generator,  direct 
connected  to  a  Filer  &  Stowell  cross-compound  engine. 
The  size  of  the  engine  will  be  22-ins.  and  42-in.  x  42-in. 
stroke,  and  it  will  run  at  100  r.  p.  m.  Warren  vertical 
type  condensers  will  be  used  with  this  engine. 

The  power  station  receives  water  from  a  cistern  on  the 
edge  of  a  pond  near  by  for  both  condensing  and  boiler- 
feeding  purposes.  The  water  as  taken  from  the  cistern 
contains  more  or  less  mud,  and  a  special  provision  had  to 
be  made  before  it  reached  the  boilers  for  the  removal  of 
this  sediment.  The  Wainwright  "even-flow"  water-tube 
heaters  were  selected  as  being  the  most  serviceable  under 
the  conditions,  and  a  special  type  was  de- 
signed having  extra  large,  clean-cut  open- 
ings in  the  heads  or  covers  at  each  end. 
The  frequent  cleaning  of  the  heater,  which 
is  necessary  under  the  circumstances,  is 
made  extremely  easy  by  this  means,  and 
the  corrugated  tubes  which  are  contained 
in  the  heaters  have  been  shown  to  be  kept 
clean  by  the  comparative  high  velocity 
which  is  obtainable,  the  mud  found  in  the 
water  chambers  at  each  end  of  the  heater 
being  all  that  was  present.  There  are 
two  Wainwright  heaters  so  far  installed — 
one  of  500  hp  and  the  other  of  1 200-hp 
capacity — but  another  of  8oo-hp  capacity 
will  be  installed  with  the  new  engine. 
One  is  used  as  a  primary  heater,  using 
steam  from  the  engine,  while  the  other 
makes  use  of  steam  from  the  auxiliaries 
and  steam  pumps. 

SUB-STATION 

There  will  be  three  sub-stations  when 
the  enlarged  system  is  opened.  Two  of 
these  will  be  installed  on  the  new  branches 
soon  to  be  operated.  One  is  to  be  a 
storage-battery  sub-station  situated  at 
Lake  Mendon  Park,  and  the  other  a  ro- 
tary converter  station  at  Grafton.  The 
latter  will  contain  a  150-kw  Westinghouse 
rotary  converter,  which  will  be  a  counter- 
part of  one  to  be  installed  at  the  power 
station  in  Milford.  The  rotary  will  be 
placed  in  the  steam  railroad  station  at  Grafton.  The  storage- 
battery  plant  at  Lake  Mendon  Park  will  have  a  capacity  of 
240  amps.  The  cells  used  in  this  plant  are  chloride  accu- 
mulators constructed  by  the  Electric  Storage  Battery  Com- 
pany, of  Philadelphia,  and  they  will  be  placed  in  a  separate 
wooden  building  erected  for  the  purpose.  Another  storage- 
battery  sub-station  is  in  use  at  East  Holliston,  of  the  same 
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capacity.  There  are  216  cells  of  the  same  make  as  the 
others  installed  here,  each  cell  containing  thirteen  plates. 
The  cells,  however,  are  large  enough  to  receive  nineteen 
plates  each,  which  gives  an  opportunity  for  a  considerable 
increase  in  the  capacity  of  the  battery.  The  North  Grafton 
branch  is  to  be  operated  by  a  high-tension 
transmission  line  between  the  Milford  power 
station  and  the  Grafton  sub-station.  This 
transmission  line  consists  of  No.  4  B.  &  S. 
aluminum  wire  strung  on  the  regular  trolley 
poles.  The  transmission  is  made  by  a  three- 
phase  10,000-volt  circuit.  Besides  the  high- 
tension  aluminum  feeders,  there  is  a  360,000- 
circ.  mil  aluminum  feeder  for  direct-current 
distribution.  This  aluminum  feeder  is  equiva- 
lent to  a  No.  0000  copper  feeder,  and  with  the 
aid  of  the  Grafton  sub-station  will  be  amply 
■  sufificient  to  supply  the  trolley  wire  of  this 
branch  with  the  required  current.  The  con- 
struction of  this  line  was  made  under  rather 


the  end  of  the  platforms  were  attached  to  the  track  to  in- 
crease the  rigidity  of  the  platforms.  Upon  a  train  passing 
it  was  only  necessary  to  remove  these  guy  ropes  and  leave 
the  track  entirely  free.  The  accompanying  cut  shows  three 
of  the  platforms  in  service. 


T  R  .\  C  K  CONS  T  R  U  C  T I O  N 

Tile  track  from  Milford  to  Framingham, 
wliich  is  about  12^  miles  in  length,  has  been 
practically  rebuilt  since  the  new  management 
took  control  of  the  road.  The  construction  on 
this  line  was  not  up  to  the  recjuirements  of  the 


peculiar  circumstances.  The  road,  as  stated,  is 
an  old  steam  road,  and  in  order  to  prevent  in- 
terruption of  steam  traffic  while  building  the 
overhead  construction,  the  poles  were  erected 
before  the  bracket  arms  were  attached.  This 
left  a  pole  line  on  which  the  wires  could  be 
rapidly  strung.  The  accompanying  illustra- 
tion shows  a  train  of  four  cars  and  an  engine 
Vi/hich  was  used  to  string  four  wires  at  one 
time.  In  this  way  24  miles  of  wire  were 
put  in  position  on  a  Sunday  without  interfer- 
ing at  all  with  the  regular  steam  traffic. 
After  the  four  wires,  which  consisted  of  the 
conductors  of  the  three-phase  circuit  and  the 
large  aluminum  feeder,  had  been  put  on  the 
poles  the  brackets  were  attached.  A  novel 
form  of  platform  was  designed,  which  would 
furnish  the  workmen  a  strong  support  while  ])lacing  the 
1)racket  in  position,  and  yet  was  entirely  out  of  the  way  of 
jjassing  trains.  These  platforms  consisted  of  a  plank  about 
6  ft.  long  and  i  ft.  wide,  provided  with  wrought-iron  braces 
or  frames,  and  cut  at  one  end  to  fit  around  the  pole.  When 
lifted  to  position  at  the  top  of  the  pole  1)y  means  of  ropes,  a 
firm  support  was  offered  to  the  workmen.   Guy  ropes  from 


NEW  CONSTRUCTION  BETWEEN  HOPEDALE  AND  MfcNDON 


high-speed  service  which  is  being  operated,  and  consid- 
erable work  was  necessary  at  the  curves  and  switches  to 
bring  it  up  to  standard  practice.  The  track  on  this  line, 
as  well  as  on  the  2  miles  which  run  to  liopedale,  is  50-lb. 
T-rail.  Through  the  center  of  the  town  of  Milford  there  is 
one-half  mile  of  double  track  constructed  of  9-in.,  90-lb. 
girder-rail,  paved  with  granite  blocks.  This  is  largely  new 
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construction,  the  old  turnouts  which  were  formerly  in  use 
having  been  of  insufficient  capacity  to  provide  for  the 
traffic  at  this  point.  The  new  construction  between  Hope- 
dale  and  Uxbridge  is  being  made  of  60-lb.  A.  S.  C.  E. 
section  rail,  and  for  about  \i  miles  where  it  runs  on  the 
company's  own  right  of  way  it  is  rock  ballasted  and  built 
acording  to  the  most  improved  steam  railroad  practice.  A 
rock-crushing  plant  is  located  on  this  line,  an  illustration 
of  which  is  given. 

The  old  steam  railroad  construction  is  to  be  used  on  the 
Grafton  branch,  and  consists  of  50-lb.  T-rail,  which  has 
been  bonded  with  Chase-Shawmut  bonds.  In  Upton  3 
miles  of  new  track  are  being  laid  for  reaching  the  various 
parts  of  the  town.  The  track  work  here  is  of  60-lb.  T-rail. 
The  Medway  branch  is  laid  with  56-lb.  T-rail. 

All  of  the  branches  are  of  single  track  with  turnouts  at 
from  3  miles  to  4  miles  apart.  The  overhead  construc- 
tion of  the  Milford  &  Uxbridge  line  is  to  be  double  trolley 
wire,  and  the  old  ones  are  expected  to  be  changed  over  to 
the  double  wire  in  the  near  future.  This  does  away  with 
all  trouble  due  to  overhead  switches  at  turnouts,  and  the 
extra  trolley  wire  acts  as  an  additional  feeder, 
necessitating  the  use  of  no  more  copper. 

ROLLING  STOCK 

Since  the  company  necessarily  expects  to 
do  a  large  pleasure  business  in  connection  with 
its  park,  a  considerable  number  of  open  cars 
has  been  ordered.  Among  the  most  recent  to 
be  received  are  five  fifteen-bench,  double-truck 
cars  made  by  J.  M.  Jones'  Sons,  of  West  Troy, 
N.  Y.   These  cars  are  fitted  with  Bemis  trucks 


plates  for  the  full  length  of  the  car.  These  cars  are  owned 
hy  the  Milford  &  Uxbridge  Company.    There  are  be- 


INTERIOR  OF  STANDARD  CLOSED  CAR 

sides  fifteen  open  ten-bench  cars,  made  by  the  Massa- 
chusetts Car  Company,  equipped  with  single  trucks,  made 


CLOSED  AND  OPEN  CARS 


and  are  vestibuled,  the  vestibules  being  provided  with  cur- 
tains at  the  side  and  solid  fronts  with  window  sash.  They 


ONE  OF  THE  SNOW  PLOWS 

have  the  dome  or  monitor  type  of  roof  running  the  full 
length  of  car  and  extending  over  the  platform,  as  in  steam 
railroad  practice,  and  are  strengthened  with  steel  sill- 


by  the  Peckham  Manufaciuring  Company, 
which  have  been  in  service  on  the  road  for 
some  time.  These  cars  are  to  accommodate 
the  general  summer  traffic.  Five  new  cars 
have  been  ordered  from  the  Osgood-Bradley 
Car  Works,  of  Worcester,  Mass.  These  cars 
are  to  be  40  ft.  4  ins.  over  all,  and  seat  forty- 
four  passengers.  They  are  equipped  with 
cross  seats  made  by  the  Heywood  Brothers  & 
Wakefield  Company,  of  Wakefield,  Mass., 
and  have  double  Bemis  trucks.  Besides  these 
new  cars,  the  road  has  in  operation  single-truck  cars  with 
both  side  and  cross  seats.  These  cars  are  of  the  standard 
type,  with  interior  finish  of  mahogany,  and  have  the  seats 
upholstered  in  carpet.  In  all  there  are  ten  side-seat  cars 
fitted  with  Peckham  four-wheel  trucks,  and  two  cross-seat 
cars  fitted  with  Bemis  four-wheel  trucks.  Most  of  these 
cars  were  furnished  by  the  American  Car  &  Foundry  Com- 
pany from  its  Jackson  &  Sharp  plant,  which  has  also  sup- 
plied three  double-truck  closed  cars.  The  latter  are  38 
ft.  over  all,  and  are  of  the  straight-sided  type  with  cross 
seats,  the  illustrated  car  interior  shown  being  made  from  a 
photograph  of  one.  These  cars  are  8  ft.  4  ins.  wide,  and  will 
comfortably  carry,  without  overloading,  fifty  passengers. 
All  of  the  closed  cars  are  vestibuled  with  solid  doors,  the 
majority  of  them  being  fitted  with  the  Agard  sliding  door. 

The  company  already  owns  five  snowplows  and  has  con- 
tracted for  two  more.  The  five  that  it  now  has  consist  of 
three  four-wheel,  small-nose  plows,  made  by  Pollard  & 
Grothe,  one  from  the  Taunton  Locomotive  Manufacturing 
Company,  and  a  large  double-truck  Ruggles  double-ro- 
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tary  plow  made  by  the  Peckham  Manufacturing  Com- 
pany. This  latter  plow,  which  is  illustrated  herewith,  was 
in  service  last  winter,  and  gave  excellent  sati?faction,  the 
construction  being  such  that  the  rotary  fans  clean  the  snow 
very  close  to  the  track. 

All  the  large  cars  of  the  company  are  equipped  with  the 


TWO  OF 


has  just  been  completed  at  the  entrance.  A  spur  of  track 
enters  the  park,  so  that  a  number  of  cars  may  be  held  here 
without  interfering  with  the  main-line  traffic. 

On  the  line  of  the  Milford,  HoUiston  &  Framingham 
road,  about  1^  miles  from  its  terminus  at  South  Framing- 
ham  is  another  pleasure  ground  known  as  Waushakum 
Park.  This  one  the  street  failway  company  has  nothing 
to  do  with  as  far  as  its  operation  is  concerned,  but  it 


E  BRIDGES 


Standard  Traction  Brake  Company's  air  brakes  with  axle- 
driven  compressors.  Where  compressed  air  is  available 
whistles  are  used.  The  registers  are  of  the  single  type, 
and  were  made  by  the  New  Haven  Car  Register  Company. 
The  Wilson  trolley  catcher  made  by  the  Frank  Ridlon 


affords  for  the  people  at  that  end  of  the  line  an  oppor- 
tunity for  amusement.  The  two  parks  are  some  16  miles 
apart,  and  it  is  not  considered  that  one  will  draw  attend- 
ance from  the  other,  on  account  of  the  distance.  At  neither 
is  the  sale  of  alcoholic  beverages  permitted,  and  the  enter- 


OFFICE  OF  THE  COMPANY 

Company  and  those  made  by  the  New  Haven  Car  Register 
Company  are  both  used. 

PARKS 

On  the  line  of  the  Milford  &  Uxbridge  Road  the  com- 
pany has  purchased  a  tract  of  woodland  of  about  15  acres, 
which  it  will  fit  up  and  use  for  a  park  known  as  Lake 
Mendon  Park.  A  boathouse  has  been  erected,  and  other 
buildings,  such  as  pavilions  and  theater,  will  be  built 
during  the  coming  winter.  It  is  proposed  to  have  boats 
and  launches  on  the  lake,  which  contains  about  a  hundred 
acres.  The  water  in  this  lake  is  very  clear,  being  fed  by 
springs,  with  very  little  watershed,  and  is  one  of  the  most 
attractive  places  in  this  vicinity.  Among  the  accompany- 
ing illustrations  a  view  is  shown  of  a  waiting  station  that 


D  CAR  HOUSES  IN  MILFORD 

tainments  will  be  of  the  most  refined  character.  No  ad- 
mission will  be  charged  at  the  park  controlled  by  the 
company,  either  to  trolley  riders  or  those  who  arrive  in 
carriages. 

OPERATION 

The  entire  system  is  connected  by  a  telephone  circuit, 
which  is  placed  about  midway  between  the  ground  and  the 
feeder  circuit,  both  to  obviate  interference  with  the  tele- 
phone currents  by  the  trolley  circuit  and  to  allow  ior  con- 
nection directly  with  the  telephone  wires,  if  it  be  advisable 
later  to  install  a  portable  telephone  system.  At  evei-y  turn- 
out a  permanent  telephone  is  installed. 

The  Milford  &  Uxbridge  line  is  built  to  a  very  large 
extent  on  the  company's  own  right  of  way.    This  was 
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necessitated  at  some  points  by  the  steep  grades  which 
occurred  on  the  pubUc  roads,  and  which  were  somewhat 
reduced  by  choosing  another  route.   The  running  time  is 


The  Track  Construction  Department  of  the  Union 
Traction  Company,  Philadelphia 


There  is  probably  no  street  railway  company  in  the 
ituntry  which  has  a  larger  or  more  complete  department 


STONE  CRUSHING  PLANT,  MILFORD  AND  UXBRIDGE  LINE 

thus  not  only  greatly  decreased,  but  the  beauties  of  the 
road  itself  considerably  enhanced.  The  large  amount  of 
excavating  and  filling  that  has  been  necessary  and  the  con- 
struction of  several  handsome  bridges  has  made  this  line 
very  expensive  to  build,  but  the  country  which  it  will  open 
up  and  the  attractiveness,  which  is  a  result  of  the  extra 
expenditure,  will  probably  amply  repay  the  engineers. 

The  officers  of  the  Milford,  Holliston  &  Framingham 
Street  Railway  Company  are  :  John  T.  Manson,  president ; 
Sidney  Harwood,  vice-president ;  E.  W.  Goss,  treasurer 
and  general  manager,  and  M.  E.  Nash,  superintendent. 
The  officers  of  the  Milford  &  LTxbridge  Street  Railway 
Company  are  practically  the  same,  with  the  exception  of 


FIG.  2.— DROP  HAMMER  IN  OPERATION 


the  vice-president,  whose  position  on  the  latter  road  is 
filled  by  Arthur  R.  Taft. 


FIG.  I.— ELECTRICALLY  DRIVEN  CAST  WELDING  CUPOLA 

devoted  to  track  work  construction  and  maintenance,  or 
one  which  has  developed  a  larger  number  of  new  types  of 
track  appliances,  than  the  Union  Traction 
Compan^^  of  Philadelphia.  The  track  de- 
partment is  a  branch  of  the  engineering 
department  of  the  company,  and  is  in  con- 
trol of  H.  B.  Nichols,  engineer  of  main- 
tenance of  wav,  who  is  responsible  in  turn 
to  W.  S.  Twining,  chief  engineer  of  the 
company.  The  yards  of  the  company  are 
located  at  Fifty-First  Street  and  Haver- 
ford  Avenue,  where  the  company  has  fa- 
cilities for  making  and  assembling  special 
work,  all  of  which  is  designed  in  the  rail- 
way drafting  room,  and  a  large  part  of 
which  is  of  original  design,  to  meet  the 
conditions  encountered  in  Philadelphia. 
In  addition,  the  company  has  a  most  com- 
plete set  of  track  apparatus  and  tools, 
which  are  described  below. 

CAST-WELDED  JOINTS 

During  the  past  two  or  three  years  the 
Union  Traction  Company  has  cast-welded 
more  than  5000  joints  of  old  track,  and 
about  2000  joints  of  new  track.  The  joints 
so  cast  have  stood  very  well  under  service; 
in  fact,  the  method  has  been  used  to  pro- 
long materially  the  life  of  old  track  which 
was  so  worn  that  the  ordinary  angle-plates 
could  not  be  installed  upon  it.  The  height 
of  the  rails  so  welded  varies  from  4^  ins.  to  9  ins.,  but  better 
results  were  found  with  the  9-in.  rail  than  with  a  shallower 
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rail.  Most  of  these  joints  have  been  cast 
by  Wilham  Wharton,  Jr.,  &  Company.  The 
company  has,  however,  a  special  repair 
cupola,  shown  in  Fig.  i,  mounted  on  an 
old  car  truck  and  operated  by  motors.  The 
cupola  was  originally  used  on  a  wagon,  but 
was  transferred  to  the  electric  truck  about 
three  years  a^o  for  ease  in  transportation. 
The  only  obstacle  in  the  way  of  using  a 
cupola  operated  over  the  tracks  of  the 
company  was  the  danger  from  the  hot 
blast  from  the  top  of  the  cupola  injuring 
the  trolley  wire,  which  necessarily  had  to 
be  right  over  it.  This  was  avoided  by  sus- 
pending a  sheet  of  asbestos,  20  ins.  wide 
and  10  ft.  long,  above  the  cupola.  This 
asbestos  shield  is  carried  on  a  frame,  and 
its  height  is  made  adjustable,  so  that  it  can 
be  lowered  to  allow  the  car  to  pass  under  a 
low  bridge.  The  frame  is  counterbalanced, 
so  that  it  can  be  raised  and  lowered  easily. 

The  cupola  has  a  diameter  inside  of  22 
ins.,  and  from  6000  to  7000  lbs.  of  iron  can  be  melted  in  it 
before  blowing  ofT.    The  air  is  supplied  by  a  Sturtevant 


FIG.  4.— CROSSING  CLAMP 

blower  run  by  a  5-hp  motor.  The  cupola  is  hinged  on  the 
platform  by  a  universal  joint  to  keep  it  level,  and  the  top  of 


FIG.  3.— DROP  HAMMER 

car  over  it  a  few  minutes  after  it  has  been  cast.  The 
cupola  holds  about  1600  lbs.  to  1800  lbs.  of  iron.  The 
motor  and  blower  are  carried  in  the 
middle  of  the  platform,  and  receptacles 
on  each  side  provide  for  the  coal,  tools, 
iron,  etc.,  carried  on  the  car. 

It  should  be  stated,  however,  that 
the  company  is  not  now  cast-welding 
rail-joints,  but  is  carrying  on  a  series 
of  extensive  experiments  with  a  "zinc 
joint,"  which  was  described  in  this 
paper  for  April,  1901. 

PORTABLE  DROP  HAMMER 

Another  special  appliance  designed 
in  the  shops  of  the  company  and  illus- 
trated in  Figs.  2  and  3  is  the  portable 
drop  hammer  designed  for  breaking 
cast-welded  joints  and  pigs  for  the  cupola.    This  is  not 
electrically  propelled,  but  is  drawn  by  another  car  from 
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FIG.  5.— PLAN  AND  SECTIONS  OF  CROSSING  CLAMP 


It  is  held  steady  by  springs  to  the  frame.  No  injury  has  point  to  point  as  its  services  are  required.  The  winch  is 
been  found  to  result  to  a  cast-welded  joint  by  running  the     operated  directly,  however,  by  a  G.  E.-800  railway  motor. 
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The  drop  hammer  weighs  1500  lbs.  and  has  a  fall  of  16  ft.  ing  joints  in  4|-in  rail,  as  the  joint  and  rails  will  bend  under 
It  is  found  that  this  drop  hammer  will  break  9-in.  joints     the  hammer,  crushing  into  the  ties.    Cast-welded  track  of 
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FIG.  6.— PLAN  AND  SECTIONS  OF  OLD  FORM  OF  STANDARD  STEAM  RAILROAD  CROSSING 


FIG.  7.— PLAN  AND  SECTIONS  OF  LATEST  FORM  OF  STEAM  RAILROAD  CROSSING 


Without  trouble,  the  hammer  being  dropped  on  the  middle  this  height  is  usually  taken  out  by  cutting  the  rail  out 
of  the  joint.   Difficulty  is  experienced,  however,  in  break-     every  second  joint. 
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60-FT.  RAIL  TRUCK 

For  transporting  60-ft.  rails  from  one  point  to  another 
a  novel  collapsible  truck  is  emplo}'ed.  This  is  designed  to 
be  drawn  by  horses,  and  is  arranged  similar  to  a  fire  truck, 
with  a  steering  wheel  connected  to  the  rear  axle.  The 
frame  connecting  the  two  ends  of  the  truck  consists  of  a  6- 


a  large  amount  of  special  work  for  its  own  system. 
Chrome  steel  centers  are  largely  used  for  the  special  work 
built.  For  the  manufacture  of  all  of  this  class  of  crossings 
the  device  illustrated  in  Figs.  4  and  5,  and  called  a  crossing 
clamp,  is  used.  As  shown  in  the  plan,  Fig.  5,  the  clamp  is 
set  for  making  a  right-angle  crossing,  but  the  ends  can  be 


FIG.  8.— PORTABLE  RAIL  PUNCH 


FIG   9.  — HAND  TRUCK  FOR  CARRYING  PIECES  OF  SPECIAL  WORK 


FIG.  10.— NIGHT  LIGHT  STAND 


in.  pipe  into  which  a  4-J-in.  pipe  is  slid.    In  this  way  the  swung  to  one  side  or  the  other  to  make  a  crossing  of  any 

wagon,  which  can  be  shortened  to  a  length  of  36  ft.  for  angle  desired.    After  the  rails  required  for  making  the 

storage,  can  be  extended  54  ft.  or  more  in  length  when  in  crossing  are  cut  to  the  proper  length  and  shape  desired, 

use.   When  of  the  required  length  the  pipes  are  held  rigidly  they  are  clamped  in  the  proper  position  on  this  device, 


Koie;-  All  bolts  aocl  rivets  tu  he  K  diameter. 
Drill  U."hoW  in  fifth  wlieel  at  "A"  and  provid 
a  pin  Ic",  fit  iii-for  lotkiiig  tor  straigfit  travel. 
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FIG.  I  r.— DETAILS  OF  PORTABLE  RAIL  PUNCH 


in  place  by  pins  passing  through  both  pipes.  The  davits  at 
each  end  are  for  raising  and  lowering  rails  from  the  track. 

TRACK  GAGE 

One  of  the  products  of  the  track  shops  is  a  track  gage 
made  of  steel  tubing  and  malleable  iron  ends.  It  weighs 
about  18  lbs.,  and,  being  entirely  of  metal,  is  not  subject 
to  as  much  damage  as  a  wooden  track  gage  would  be. 

SPECIAL  WORK 

The  Haverford  Avenue  shops  of  the  company  turn  out 


which  is  set  in  foundry  sand,  and  the  joints  are  then  cast. 
The  steel  centers  are,  of  course,  set  in  after  the  joints  of 
the  crossing  have  been  cast,  and  are  held  in  place  by  zinc 
by  a  method  patented  by  the  engineers  of  the  company. 
The  diameter  of  the  circle  on  which  the  arms  of  the  clamp- 
ing device  swings  is  8  ft. 

STANDARD  STEAM  RAILROAD  CROSSING 

Fig.  6  shows  an  old  form  and  Fig.  7  the  latest  form  of 
standard  steam  railroad  crossing  built  by  the  company,  and 
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adopted  by  the  Pennsylvania  Railroad,  Baltimore  &  Ohio 
and  other  steam  railroads  crossing  the  tracks  of  the  Union 
Traction  Company.   The  two  are  alike,  except  that  in  Fig. 


with  a  groove  to  take  the  flange  of  the  street  railway  wheel. 
Each  of  these  crossings  provides  manganese  steel  service 
rails  in  one  piece  for  the  steam  railroad  service,  while  the 


FIG.  13  — ROAD  ROLLER  AND  TRUCK 


6  the  street  railway  rails  are  bolted  on  to  the  steam  railroad 
rails,. while  in  Fig.  7  they  are  all  cast  together.  Fig.  6 
shows  a  standard  right-angle  crossing,  while  Fig.  7  shows 
an  oblique  crossing,  but  either  can,  of  course,  be  made  to 


FIG.  12.— ELECTRICALLY  DRIVEN  PORTABLE  EMERY  WHEEL 


any  angle.  The  method  employed  in  Fig.  7,  of  course, 
avoids  the  necessity  of  all  fitting  of  the  steel  and  manga- 
nese steel.  Generally  the  two  tracks  are  on  a  level, 
and  the  manganese  steel  rail  for  the  steam  railroads  is  cast 


street  car  rails  are  of  cast  steel.  In  this  connection  it  should 
be  stated  that  most,  if  not  all,  of  the  special  work  and  de- 
vices made  and  employed  in  the  shops  of  the  Union  Trac- 
tion Company  are  manufactured  under  patents  granted  to 
engineers  of  the  company. 

PORTABLE  RAIL  PUNCH 

Figs.  8  and  11  show  a  portable  rail  punch 
for  punching  holes  in  joint-plates,  etc. 
This  is  carried  on  the  arm  of  a  hand-wheel 
car,  wdiich  is  counterbalanced  at  the  end  to 
assist  in  raising  the  punch.  The  punch  is 
used  principallv  on  the  streets. 

RAIL  TRUCK 

Fig.  9  illustrates  a  hand  truck  used  for 
carrying  short  pieces  of  rail  or  parts  of 
special  w'ork  from  one  point  of  the  grounds 
to  another.  As  shown,  the  rail  is  slipped 
in  a  chain  loop  hung  from  the  yoke  of  the 
truck,  and  is  balanced  by  a  brace  set  a 
short  distance  out  on  the  handle  of  the 
truck.  The  chain  has  several  large  links, 
so  that  the  loop  can  be  made  longer  or 
shorter,  according  to  the  size  of  the  piece 
of  special  work  to  be  transported. 

NIGHT  LIGHT  STANDS 

The  next  engraving,  Fig.  10,  shows  the 
very  convenient  piece  of  apparatus  used  to 
illuminate  the  work  at  night  on  the  streets. 
As  will  be  seen,  it  consists  of  a  portable  stand  carrying  a 
bank  of  ten  lamps,  with  fishing-pole  connection  to  the 
trolley  wire.  The  ground  terminal  is  connected  to  the  rails. 
When  a  car  passes,  the  poles  are  simply  raised  from  the 
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trolley  wire,  without  disturbing  the  position  of  the 
stand. 


RAIL  GRINDER 


Fig.  12  sliows  the  portable  rail  grinder  used  for  smooth- 
ing down  cast-welded  joints  when  they  were  employed.  As 


GREASE  CHARIOTS 

This  is  the  euphonious  title  applied  to  the  vehicles 
adopted  by  the  LInion  Traction  Company  to  do  away  with 
the  individual  curve  greaser.  It  was  not  found  feasible 
to  send  the  men  out  on  foot  with  grease  pails,  as  they  could 


FIG    14 —GREASE  CHARIOT 

shown,  it  consists  of  a  barrow  on  which  is  carried  an  elec- 
tric motor  of  2  hp,  connected  by  a  Stow  flexible  shaft  with 
an  emery  wheel,  which  is  held  down  on  the  rail  by  the 
worker. 

ROAD  ROLLER  TRUCK 

As  the  terms  of  the  company's  franchise  provide  for 
considerable  macadam  paving,  the  company  owns  a  15-ton 
road  roller,  and  to  assist  in  transporting  it  from  one  part 


Switch  End. 


Plain  End. 


FIG.  15.— GREASE  CHARIOT 

not  carry  very  much  with  them  and  would  take  too  long  in 
going  from  one  curve  to  another.  It  was  also  considered 
undesirable  to  send  them  around 
on  the  cars,  as  this  plan  involved  a 
danger  of  soiling  the  clothes  of  the 
passengers.  Each  curve  greaser 
has,  therefore,  been  supplied  with  a 
little  cart,  illustrated  in  Figs.  14  and 
15,  and  of  which  there  are  about 
fifteen  employed  on  the  sys- 
tem. These  wagons  are  large 
enough  to  hold  two  pails  of  grease, 
sand,  salt,  a  switch  iron  and  a 
broom,  and  the  men  go  rapidly 
from  one  curve  to  another.  All 
curves  on  the  system  are  greased  at 
least  once  a  day,  and  some  curves 
three  or  four  times  a  day.  The 
chariot  is  large  enough  to  carry  all 
the  material  required  during  the  day 
by  each  man. 

SPIRAL  CURVES 


Continuations  of  curves  of  radii-as  numbered. 


External  secants  of  90'^  spirals  with 
tre  curves-as  numbered. 


Tangents  to  arcs  of 
shortened  spirals-as 
numbered. 


section  points  of  tangents  of 
90"spirals  with  centre  curves-as 
numbered 


1 

2          ^  1  ■*  1  - 

M  lo  \s  r  \    \  \ 

FIG. 


Switch  End.  Street  Ry.Jouroul 

16.— TEMPLETS  USED  IN  LAYING  OUT  SPIRAL  TRANSITION  CURVES 


of  the  city  to  anotlier  the  ingenious  truck  illustrated  m 
Fig.  13  has  been  devised.  This  truck  is  provided  with  an 
inclined  plane,  as  shown,  by  which  the  road  roller  is  run 
upon  the  truck,  and  it  is  then  Ijlocked  in  place.  The  truck 
i-s  then  hauled  by  means  of  a  motor  car. 


The  company  is  using  in  all  of  its 
curve  construction  spiral  transition 
curves  of  dififerent  types,  depending 
on  the  radius  of  the  curve.  The 
standard  initial  radii  are  100,  200  or 
500  ft.,  and  tables  and  diagrams  pre- 
pared by  the  engineering  depart- 
ment for  laying  out  and  installing 
these  curves  were  published  in  the 
Street  Railway  Journal  for 
February,  1899.  It  has  been  found 
convenient,  however,  in  the  drafting  room  to  employ  three 
standard  templets  in  laying  out  the  standard  spirals.  These 
templets  are  made  of  celluloid,  and  are  reproduced  in  Fig. 
1 6,  which  is  just  one-half  the  size  of  the  templets  used. 
The  method  of  using  these  templets  is  as  follows: 
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When  the  location  of  the  straight  tracks  and  all  sur- 
veyed data  where  a  curve  is  necessary  are  plotted,  the 
templet  is  applied  with  its  tangent  side  along  the  track 
line.  It  is  then  moved  to  and  from  the  point  of  intersection 
of  the  track  lines  to  determine  the  radius  of  the  standard 
curve  to  be  used,  in  order  to  clear  curb  intersections,  man- 
holes or  other  obstructions  that  may  be  on  the  ground. 
When  the  desired  radius  is  determined  upon,  the  center  of 
the  curve  is  located  by  the  "Ordinates  of  Centers"  given 
in  the  tables  of  the  company,  which  were  published  in  this 
paper  for  February,  1899,  and  which  are  used  in  connec- 
tion with  these  templets.  From  the  located  center  lay  of¥ 
the  abscissas,  which  are  also  given  in  the  tables  under 
"Abscissas  of  Centers,"  thus  getting  the  P.  T.  of  the  spiral. 
Then  by  applying  the  templet  with  the  P.  T.'s  coinciding, 
the  spiral  part  is  drawn  up  to  the  point  of  C.  C.  of  the 
determined  curve ;  at  the  same  time  two  points  are  marked 
on  the  paper  at  each  side  of  the  templet  for  the  different 
radii  of  the  spiral.  The  templet  is  then  removed  and  the 
curve  completed  by  drawing  center  curves  by  means  of 
compasses,  and  the  different  radii  of  the  spiral  are  drawn  in 
by  connecting  the  respective  points  already  marked.  The 
corresponding  outside  curve  can  be  drawn  in  with  the 
same  templets  by  moving  the  P.  T.  of  the  templet  ahead 
of  the  P.  T.  already  determined  until  the  gage  at  the  C.  C. 
is  correct. 

The  spiral  or  cubic  parabola  curves,  which  are  ideal  for 
railway  work,  have  been  adopted  by  many  progressive 
engineers  as  standard,  but  one  of  the  reasons,  if  not  the 
only  reason,  why  they  have  not  been  universally  adopted  is 
the  trouble,  time  and  annoyance  in  preparing  accurate 
drawings  and  making  the  necessary  calculations,  and  for 
those  not  used  to  higher  mathematics  such  curves  are  diffi- 
cult to  determine.  With  the  help  of  such  templets  and 
standard  tables,  spirals  can  be  laid  out  accurately  and  cal- 
culated with  as  much  ease  and  rapidity  as  plain  curves. 
The  method  employed  at  Philadelphia  may  go  a  long  way 
to  make  spiral  curves  universal,  at  the  same  time  may  save 
a  great  deal  of  gray  matter. 

I  PRIVATE  TELEPHONE  SYSTEM 

All  of  the  offices,  car  houses  and  stations  of  the  company 
are  connected  by  a  private  telephone  system,  and  telephones 
have  also  been  located  along  the  streets  for  the  use  of  des- 
patchers,  inspectors,  and  for  general  railway  purposes. 
The  company  has  its  own  central  exchange,  which  is  lo- 
cated at  the  main  car  house  of  the  company,  at  Eighth  and 
Dauphin  Streets,  and  the  switchboard  has  150  drops,  repre- 
senting that  number  of  instruments  in  different  parts  of 
the  city. 

POWER  STATION 

Owing  to  the  large  number  of  double-truck  cars  which 
have  been  placed  in  service  recently,  and  most  of  which 
take  the  place  of  only  one  single-truck  car  each,  the  de- 
mands for  current  on  the  power  stations  of  the  company 
have  been  steadily  increasing  during  the  past  year.  The 
double-truck  car  has  now  been  adopted  as  a  standard  on 
practically  all  the  lines,  and  will  replace  the  shorter  cars 
as  the  latter  wear  out.  A  statement  was  published  in  the 
April  issue  of  the  Street  Railway  Journal  on  the  kilo- 
watt output  during  1900  of  the  seven  different  power  sta- 
tions of  the  company,  and  showed  an  aggregate  output  per 
month  varying  between  6,320,667  for  September  to  7,667,- 
599  for  December,  1901.  This  has  increased  during  the 
past  year,  so  that  the  output  during  October,  1901,  was 
over  8,000,000  kw-hours.  This  increase  has  required  an 
increase  in  power-station  capacity,  which  has  been  partly 
secured  by  the  addition  of  a  1500-kw  Westinghouse  gen- 


erator, direct  connected  to  Wetherill  engines,  in  the  Thir- 
teenth and  Mt.  Vernon  Street  station,  and  which  will  be 
further  supplemented  by  an  800-kw  Bullock  generator  in 
the  station  at  Thirty-Second  and  Dauphin  Streets. 

At  the  time  of  the  consolidation  of  the  various  com- 
panies now  comprising  the  system  of  the  Union  Traction 
Company  there  were  ten  power  stations,  of  which  two, 
shortly  after  the  consolidation,  were  dismantled,  and  one 
was  leased  to  the  local  electric  light  company.  Of  the  re- 
maining seven  stations  three  were  originally  run  non-con- 
densing and  three  used  mechanical  draft.  Natural  draft 
and  a  cooling  tower  have  been  installed  in  the  Thirty- 
Third  and  Market  Street  station,  and  a  change  to  natural 
draft  has  been  made  in  the  Thirteenth  and  Mt.  Vernon 
Street  station.  This  leaves  only  one  station,  that  at  920 
North  Delaware  Avenue,  with  mechanical  draft,  and  three 
are  still  run  non-condensing. 



A  New  Type  of  Rail  Bond 


The  tramway  system  of  Geneva,  Switzerland,  which,  it 
will  be  remembered,  is  vmder  the  management  of  Stephen 
D.  Field,  the  well-known  American  engineer  and  electric 
railway  pioneer,  has  been  using  a  type  of  soldered  and 
protected  rail-bond  which  has  proved  very  satisfactory. 
Through  the  courtesy  of  Mr.  Field,  a  view  of  the  method 
of  attaching  this  rail-bond  is  presented  herewith. 

The  bond  consists  of  a  stranded  U-shaped  conductor,  of 
fine  copper  wire,  with  plug  terminals,  and  is  designed  to 


RAIL  BOND  USED  IN  GENEVA 


go  under  the  angle-plate.  The  method  of  attaching  the 
bond  is  as  follows:  The  rail  is  bored,  and  the  inside  of 
the  hole  is  thoroughly  tinned.  The  bond-plug  terminals 
are  then  inserted  in  the  hole  and  an  oxyhydrogen  flame 
with  a  circular  burner,  something  like  an  Argand  gas 
burner,  is  then  applied  on  the  opposite  side  of  the  rail. 
The  plug  in  the  end  of  the  bond  contains  a  hole  which  is 
filled  with  solder.  This  melts  out  at  the  proper  time 
through  the  agency  of  the  heat,  and  completely  fills  the 
rail  hole.  The  cost  of  the  bond,  complete  and  attached,  is 
about  25  cents.  Before  the  angle-plate  is  attached,  the 
effectiveness  of  the  soldering  can  be  determined  by  push- 
ing on  the  end  of  the  terminal,  and  the  integrity  of  the 
bond  is  thus  assured.  Although  this  method  has  been  in 
use  for  considerable  time,  no  defective  bonds  have  been 
discovered. 

For  the  Demerbe  rail,  of  which  there  is  a  considerable 
amount  in  Geneva,  Mr.  Field  has  devised  a  slightly  dif- 
ferent type  of  bond  which  has  no  plugs,  but  the  terminals 
of  the  stranded  cables  are  bound  together  by  a  flattened 
tube  of  perforated  copper.  This  rail  has  a  section  some- 
thing like  an  inverted  U.  The  ballast  is  packed  in  under 
the  head,  in  this  way  supporting  the  rail.  The  bond  is 
clamped  to  the  rail-web,  and  soldered  on  to  it  by  the  use  of 
a  gasoline  torch. 
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The  Milan-Monza  Interurban  Tramway 


BY  GUIDO  SEMENZA 


The  first  interurban  electric  railwa)'  of  considerable  im- 
portance put  in  operation  in  Italy  was  that  connecting 
Monza  and  Milan,  between  which  there  is. a  large  traffic, 
owing  to  the  industrial  character  of  both  cities.    This  road 


with  high  trees  on  both  sides,  and  for  the  rest  of  the  dis- 
tance on  an  ordinary  country  road.  After  entering  the 
city  of  Monza  it  terminates  at  the  gates  of  a  splendid  park, 
where  was  the  favorite  residence  of  the  late  King  Hum- 


FIG. 


I.— CONVERTER  STATION  AND  MAIN  DISTRIBUTING 
POINT  FOR  POWER  ON  LINE 


was  formerly  operated  by  horses,  and  had  to  compete  for 
traffic  with  a  steam  trunk  railroad  and  two  steam  tram- 


FIG.  2.— METHOD  OF  BRAZING  RAIL  BONDS 

ways,  and -so  continued  until  the  last  day  of  the  last  cen- 
tury. The  road  belongs  to  the  Milan  Edison  Company, 
which  also  owns  and  operates  the 
principal  electrical  distribution 
systems  in  the  two  cities  men- 
tioned, including  lighting,  power 
distribution  and  electric  traction. 

The  line  from  Milan  to  Monza 
has  a  length  of  lo-J  miles,  includ- 
ing 2  miles  of  city  track  belonging 
to  the  local  tramway  system  of  Mi- 
Jan.    The  cars  start  from  the  very 

heart  of  the  latter  city  close  to  the  famous  Milan  Cathedral. 
From  this  point  to  Loreto  at  the  city  limits  the  track  is 
double,  and  consists  of  a  93-lb.  grooved  rail  of  special  pro- 
file called  the  "Milano  type,"  shown  in  Fig.  3.  Leaving 
this  point  the  line  runs  for  5  miles  on  a  beautiful  avenue 


FIG.  4.— VIEW  ON  LINE  BETWEEN  MILAN  AND  MONZA 

bert,  and  near  which  he  was  cruelly  murdered.  This  park 
is  one  of  the  principal  summer  resorts  of  the  public,  both  of 

Monza  and  Milan.  The  track  for 
all  of  this  part  of  the  line  is  single, 
and  consists  of  53-lb.  Vignoie  (T) 
rail.  In  general,  the  profile  is 
flat,  except  at  the  point  shown  in 
Fig.  4,  where  the  road  crosses  a 
bridge  with  2  per  cent  grades  at 
each  side.  The  shortest  radius 
curves  are  in  Monza,  the  mini- 
mum radius  being  54  ft. 

The  rail-bonding  throughout 
is  the  same  as  that  employed  all 
over  the  Milan  system,  that  is, 
two  copper  wires  brazed  to  the 
foot  of  the  rail.  This  method, 
which  has  been  used  since  1897, 
has  given  very  satisfactory  re- 
sults. In  fact,  cases  of  elec- 
trolytic corrosion  in  pipes  are 
quite  unknown  in  Milan,  and  the 
bonds  are  always  found  in  perfect 
condition.  The  brazing  is  done  by  making  a  coil  at  the  end 
of  the  bond  and  using  a  hand  blower.    The  process  is  well 


FIG.  3. -A  BRAZED  RAIL  BOND  AS  USED  IN  MILAN 

illustrated  in  Fig.  2,  and  is  of  a  section  of  the  line  between 
Milan  and  Monza,  while  a  joint  completed  is  shown  in  Fig. 
3.  The  writer  takes  this  opportunity  of  suggesting  that 
this  method  of  brazing  the  bond  terminals  has  many  ad- 
vantages over  that  of  employing  solder  for  making  the 
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joint,  as  practiced  by  the  Salt  Lake  Rapid  Transit  Com- 
pany, and  described  in  the  Street  Railway  Journal  for 
March,  1901.    At  all  events,  he  is  glad  to  attest  the  fact 


FIG.  5.— INTERIOR  OF  TOWER  OF  CONVERTER  STATION 

that  an  experience  of  nearly  four  years  in  Milan  is  quite 
favorable  for  the  system  of  brazing. 

The  overhead  system  is  used.  Two  No.  00  trolley  wires 
are  employed,  supported  for  the  greater  part  of  the  dis- 
tance by  iron  bracket  poles.  These  poles  are  composed 
with  two  U-shaped  beams  connected  by  a  very  light  lattice 
work ;  the  bracket  is  substantially  made  of  an  iron  tube  with 
some  simple  ornament.  The  overhead  line  insulators  come 
from  the  General  Electric  Company,  and  do  not  need  any 


FIG.  7 -STORAGE  BATTERY  ROOM 

description.  Besides  the  two  trolley  wires,  a  No.  00  feeder 
extends  toward  Monza  for  a  distance  of  2-|  miles. 

The  generating  station  is  located  at  the  center  of  dis- 
tribution, 2i  miles  from  Loreto.  At  this  point  the  Paderno- 
Milan  electric  transmission  line  crosses  the  railway.  This 
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line  transmits  to  Milan  the  power  of  the  rapids  of  the  River  The  sub-station  is  provided  with  a  tower,  through  which 
Adda  and  is  the  principal  source  of  energy  for  the  plant  of     these  eighteen  wires  pass.    The  interior  of  the  higher  floor 


FIG.  8— INTERIOR  OF  MAIN  ROTARY  STATION 


the  Milan  Edison  Company.  Near  the  crossing  a  sub-sta- 
tion was  erected  where  the  power  derived  from  the  line  is 
transformed  to  direct  current  for  railway  use.    The  trans- 


of  this  tower  is  represented  in  Fig.  5.  On  each  of  the  side 
walls  wires  of  the  line  are  visible,  while  on  the 
wall  facing  the  reader  is  wiring  necessary  to  tap  current 


FIG.  9— CAR  FOR  WINTER  SERVICE 


mission  line  is  composed  of  eighteen  bare  copper  wires,  No. 
00,  the  current  used  being  three-phase  at  42  cycles,  15,000 
volts. 


FIG.  10— SAME  CAR  WITH  UPPER  DECK  FOR  SUMMER 

from  any  of  the  wires  of  the  line.  This  same  room  is  used 
also  as  a  section  point  of  the  transmission  line,  and  this  ex- 
plains the  number  of  section  switches  that  can  be  seen  on 
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the  walls.  From  this  room  six  wires  descend  into  a  room 
below  where  the  transformers  are  placed.  They  are  three 
in  number  and  reduce  the  tension  from  15,000  volts  to  330 
volts.  The  transformers  are  manufactured  by  Ganz  & 
Company,  of  Buda-Pest,  and  are  air  cooled. 

Next  to  this  room  is  the  machine  room,  in  which  two 
200-kw  rotary  converters  and  two  specially  designed  boost- 
ers driven  by  asinchronous  motors  are  installed.  The  ro- 
tary converters  were  built  by  the  General  Electric  Com- 
pany, in  Schenectady,  N.  Y.,  and  the  only  special  feature 
about  them  is  that  they  work  at  a  frequency  of  42  cycles. 
This  periodicity  has  not  proved  to  be  quite  so  satisfactory 


 1  .  2057  

Scale  1  to  25  Street  Ry.Jourii.il 


FIG.  1 1. -CROSS  SECTION  OF  CAR 

sc  far  as  the  railway  is  concerned  as  that  of  25  cycles.  A 
storage  battery  works  in  parallel  with  the  rotaries.  To  ob- 
tain good  regulation  a  reactive  coil  was  connected  in  series 
with  the  alternating  side  of  the  rotary.  The  combined 
effect  of  this  reactive  coil  with  the  series  winding  of  the 
rotary's  field  raises  and  lowers  the  continuous  current  volt- 
age in  correspondence  with  any  decrease  and  increase  of  the 
load. 

The  boosters  have  a  double  function  :  ( i )  to  boost  up  the 
voltage  of  the  rotaries  in  order  to  charge  the  battery,  and 
(2)  to  act  as  boosters  for  the  line  feeder.  They  are,  there- 
fore, provided  with  a  shunt  and  a  series  field ;  the  first  one 
to  be  used  when  charging  the  battery ;  the  second  for 
feeder  service. 

A  plan  of  the  station  is  given  in  Fig.  6,  and  a  view  of  the 
rotary-converter  room  is  given  in  Fig.  8. 

The  battery  was  supplied  by  the  Cruto  Company,  of 


Turin.  Its  -capacity  at  a  one-hour-discharge  rate  is  800 
amp. -hours.  Space  has  been  left,  however,  to  increase  the 
capacity  up  to  1200  amp. -hours.  The  number  of  elements 
if.  280.  The  positive  plate  is  of  the  Mayert  type,  the 
negative  one  of  the  Pescetto  type.  A  view  of  the  battery  is 
given  in  Fig.  7. 

The  standard  motor  car  is  vestibuled  and  mounted  on 
double  trucks.  Fig.  9  shows  the  car  with  a  single  deck,  as 
ii  will  be  used  in  winter,  while  in  the  summer  season  a  sec- 
ond deck  is  mounted  on  the  roof,  as  shown  in  Fig.  10.  The 
interior  of  the  car  is  divided  into  two  compartments  for 
first  and  second-class,  and  there  are  nine  seats  in  the  former 
and  seventeen  in  the  latter.  The  upper  deck  contains  thirty- 
two  seats  of  the  second-class.  In  all,  the  car  can  carry 
sixty-eight  passengers,  and,  when  crowded,  up  to  seventy- 
five. 

In  the  construction  of  the  car  body  there  are  several 
points  that  differ  from  the  general  American  practice,  spe- 
cially as  regards  the  amount  of  iron  used.  The  lower 
frame  is  composed  of  U-beams,  as  will  be  seen  from  Fig. 
II.  The  most  important  parts  of  the  structure  are 
strengthened  by  iron.  The  interior  of  the  cars  is  very 
elegantly  trimmed  with  woodwork,  and  the  seats  are  of  red 
and  green  velvet.  The  bodies  were  built  in  the  works  of 
the  Milan  Edison  Company.  The  trucks  come  from  the 
Brill  company,  and  are  of  the  standard  maximum  traction 
type.  The  electrical  equipment  consists  of  two  G.  E.-57 
motors  and  type  BA-23  standard  controllers.  Both  motor 
and  trail  cars  are  provided  with  electric  and  hand  brakes, 
and  electric  car  heaters.  The  whole  length  of  the  car  is  31 
ft.,  and  the  weight  of  the  empty  car,  with  electrical  equip- 
ment, is  14  tons.  The  trailers  are  of  the  same  type  as  the 
motor  cars,  and  have  a  single  deck  in  the  winter  and  a 
double  deck  in  the  summer.  They  differ  from  the  motor 
car  only  in  having  one  entrance  in  the  center,  instead  of  two 
vestibule  entrances  at  the  extreme  ends. 

 ^♦^  

Extensive  Repair  Shops  at  Kansas  City 


Within  about  a  year  the  Metropolitan  Street  Railway 
Company  in  Kansas  City  will  have  one  of  the  most  con- 
venient and  efficient  shops  in  the  United  States.  The  plans 
have  been  made  and  the  buildings  are  in  process  of  con- 
struction. The  original  plans  were  sketched  by  James  W. 
G.  Becker,  master  mechanic  of  the  company,  and  approved 
by  W.  H.  Holmes  and  C.  F.  Holmes,  president  and  general 
m.anager,  respectively.  The  total  cost  will  be  about  $190,- 
000.  The  company  will  be  equipped  to  build  one  hundred 
cars  at  a  time  if  it  should  decide  to  build  its  own  cars.  Be- 
sides, it  will  be  thoroughly  equipped  for  all  sorts  of  repair- 
ing. 

The  Metropolitan  shops  are  being  built  on  a  tract  of  land 
containing  13^  acres,  and  will  be  very  conveniently  located. 
On  one  side  of  the  tract  is  the  Independence  electric  line, 
over  which  cars  may  be  taken  to  and  away  from  the  shops. 
On  the  south  side  of  the  ground  are  the  tracks  of  the  Chi- 
cago, Milwaukee  &  St.  Paul,  the  Atchison,  Topeka  &  Santa 
Fe  and  the  Kansas  City  belt  railroads,  which  will  con- 
veniently carry  all  material  and  freight  to  the  shops.  There 
will  be  numerous  switches  from  the  railroads  and  from  the 
electric  lines  entering  the  shops,  increasing  the  convenience 
of  hauling  freight  and  moving  cars. 

The  shops  will  be  included  in  two  large  buildings — the 
paint  shop  and  the  construction  shop.  Besides  these,  there 
will  be  a  car  house. 

The  paint  shop  is  already  nearing  completion.  It  is  a 
one-story  brick  building,  340  ft.  long  x  268  ft.  wide,  and 
the  railroad  tracks  run  along  the  south  side  of  it.    At  one 
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end  of  the  building  is  a  subdividing  wall,  a  fire  wall,  cutting 
off  a  strip  38  ft.  wide,  and  extending  the  entire  length  of 
the  building.  This  strip  is  divided  into  several  smaller 
rooms,  which  are  to  be  used  for  various  purposes.  The 
first  of  these  is  the  blacksmith  shop,  75  ft.  x  38  ft.  In 
this  there  will  be  a  steam  hammer  and  four  blacksmith 
fires  and  several  furnaces.  The  next  room,  another  subdi- 
vision of  the  long  strip  along  the  side  of  the  paint  shop,  is 
the  brass  foundry.  This  is  50  ft.  x  38  ft.  in  dimensions. 
It  will  have  a  sand  floor,  and  will  be  complete  in  every  par- 
ticular.   New  apparatus  will  be  bought  for  it — benches, 


work,  they  will  change  their  clothes  again  and  go  to  their 
homes  clean  and  refreshed. 

An  oil  and  paint  room,  20  ft.  x  38  ft.,  adjoins  the  wash 
and  clothes  room.  The  walls  of  this  room  will  be  carried 
up  higher  than  the  walls  surrounding  it,  like  a  low  chim- 
ney, for  in  this  room  will  be  stored  the  supply  of  oils  and 
paints,  and  there  would  be  danger  of  fire.  The  last  of  this 
row  of  rooms  is  the  largest,  being  140  ft.  x  38  ft.,  and  it 
will  be  used  for  painting  the  trimmings  and  smaller  parts 
of  the  cars,  such  as  sashes,  linings  and  other  parts. 

The  main  part  of  the  building  will  be  used,  of  course. 
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flasks,  furnace  crucibles  of  different  sizes  and  the  other  ap- 
pliances that  will  be  needed. 

Next  to  the  brass  foundry  will  be  the  toilet  rooms  and 
bath  rooms.  This  room  will  be  15  ft.  x  38  ft.  The  men 
employed  in  the  cramped  shops  of  the  Metropolitan  Com- 
pany now  are  obliged  to  go  to  their  homes  dirty  after  a 
day's  work  because  there  is  not  room  in  the  building  to  pro- 
vide the  necessary  toilet  facilities.  In  the  new  shops  there 
will  be  tub  and  shower  baths  and  every  necessary  and  con- 
venient thing  for  the  bath  rooms,  for  next  to  the  toilet 
and  bath  room  is  the  large  wash  and  clothes  room.  In  this 
there  will  be  one  hundred  fireproof  lockers,  and  wash- 
bowls, so  that  from  twelve  to  fifteen  men  can  wa.sh  at  once. 
As  soon  as  the  men  reach  the  shops  in  the  morning  they 
will  go  to  the  clothes  room,  change  their  clothes  for  the 
overalls  of  the  shops,  and  lock  their  other  clothing  in  their 
lockers.    At  night,  after  washing  off'  the  grime  of  a  day's 


for  painting  the  cars,  and  they  will  stand  in  the  building 
until  dry.  Sixteen  tracks  will  enter  the  building  and  con- 
nect with  the  Independence  electric  line,  over  which  cars 
will  be  taken  to  and  from  the  shops. 

This  paint  shop  will  be  one-story  high,  with  skylights 
over  the  main  part  of  it,  saw-tooth  section  roof,  the  wind- 
ows facing  south.  The  ceiling  will  be  painted  white  for 
better  light.  Over  the  side  rooms,  the  blacksmith  shop, 
brass  foundry,  etc.,  there  will  be  monitor  roofs.  The  build- 
ing will  be  of  mill  construction,  wooden  columns,  girders 
and  joists.    This  building  will  be  completed  first. 

Next  to  it  will  be  the  big  con.struction  shop,  246  ft.  x  400 
ft.  In  the  southeast  corner  of  this  large  room,  occupying 
a  space  of  144  ft.  x  72  ft.,  will  be  the  wood-shop  machinery, 
including  the  apparatus  for  mill  and  bench  work.  A  strip 
60  ft.  wide  at  the  north  end  of  the  building  will  be  separated 
by  a  wall,  and  will  be  two  stories  high,  while  the  main  part 
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of  the  construction  shop  will  be  one-story  high.  The  two- 
story  section  will  be  used  for  a  storeroom  and  for  the  ofifices 
of  the  master  mechanic  and  the  chief  electrician  and  their 
assistants.  The  offices  will  occupy  the  top  floor.  There 
will  be  a  vault  for  records  and  for  drawings,  etc.  In  the 
end  of  the  storeroom  will  be  a  fireproof  vault  divided  into 
two  parts.    In  one  part  will  be  kept  the  electrical  instru- 


Sacramento  Notes 


The  Sacramento  Electric,  Gas  &  Railway  Company  has 
a  system  so  located  geographically  that  it  is  possible  to 
have  the  conductors  turn  in  their  collections  every  trip. 
All  the  lines  in  town  terminate  at  the  Southern  Pacific 
Depot,  at  which  point  is  also  the  Southern  Pacific  Com- 
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ments  and  testing  apparatus,  and  in  the  other  part  the  oils, 
varnish  and  paint  of  the  store  stock. 

The  main  part  of  the  construction  shop  will  be  used  for 
the  repairing  and  construction  of  cars.  There  will  be  an 
electric  department  and  machine  shop,  the  former  extend- 
ing the  entire  length  of  the  building  on  the  west  side,  and 
the  latter  extending  along  the  east  side,  while  the  construc- 
tion will  be  carried  on  in  the  center  of  the  shop.  The  tool 
room  will  be  in  the  machine  shop.  In  the  construction 
shop  there  will  be  four  traveling  cranes  of  20  tons  each, 
three  lengthwise  of  the  building  and  one  across,  so  that 
a  load  can  be  carried  from  any  part  of  the  shop  to  any  other 
part  on  a  traveling  crane.  There  will  also  be  a  crane  in  the 
storeroom  running  out  on  to  a  platform,  so  that  the  heavy 
material  in  the  store  stock  can  be  handled  easily  and  with 
despatch.  There  will  be  doors  opening  into  the  storeroom 
from  the  shop  for  further  convenience.  Windows  will 
open  from  the  office  down  into  the  shop,  so  that  the  master 
mechanic  can  see  all  parts  of  the  shop  without  leaving  his 
desk. 

The  construction  shops  will  have  steel  Lorimer  columns, 
girders  and  steel  beams.  The  roof  will  be  of  mill  construc- 
tion. There  will  be  numerous  switches  into  the  shop  from 
the  electric  line  which  runs  alongside,  and  switch  facilities 
from  the  railroad  tracks,  so  that  new  material  can  be  taken 
at  once  on  freight  cars  to  the  shops. 

Plans  have  also  been  made  for  a  large  car  house  on  this 
tract  of  13-J  acres.  This  car  house  will  be  600  ft.  long  and 
200  ft.  wide,  and  have  a  capacity  for  storing  about  300 
42-ft.  cars.  This  will  be  built  when  the  shops  are  com- 
pleted. There  is  also  planned  a  dry  kiln  of  late  design  near 
the  main  buildings,  for  the  purpose  of  drying  the  lumber 
used  in  the  repair  and  construction  of  cars.  Besides  this, 
there  will  be  ground  remaining  to  store  heavy  and  bulky 
material,  like  rough  lumber,  ties,  rails,  etc. 

The  whole  grounds  will  be  surrounded  by  a  high,  solid 
board  fence  surmounted  by  barbed  wire,  with  sliding  gates 
for  the  admission  of  cars. 

To  fit  up  its  shops,  the  Metropolitan  Company  will  re- 
quire a  considerable  quantity  of  new  machinery.  There 
will  be  an  individual  motor  for  the  machine  shop  and  wood 
shop,  an  air  compressor  and  pipe  plant  complete.  Com- 
pressed air  will  be  used  for  hoisting,  for  cleaning  cars,  for 
drilling  and  chipping  in  the  machine  shop  and  for  many 
other  things, 


pany's  main  repair  shop.  As  a  great  deal  of  the  travel 
comes  from  the  workmen  employed  in  the  shops,  the  ter- 
minus for  all  of  the  cars  at  this  point  is  desirable.  The  men 
are  paid  every  night  by  the  receiver  at  the  common  ter- 
minus and  sign  a  receipt  for  their  wages.  Twenty-one  cars 
are  run  on  ordinary  schedule,  which  number  is  increased  to 
thirty-six  on  holidays.  The  population  of  Sacramento  is 
about  29,000,  and  it  is  well  spread  out.  The  company  fur- 
nishes family  tickets,  which  are  good  for  two  rides  a  day 
for  the  use  of  each  employee's  family.  This  is  done  be- 
cause by  enabling  the  employee's  wife  or  some  other  mem- 
ber of  his  family  to  go  to  market  in  the  central  part  of  the 


SECTION  OF  ELECTRIC  SAND  DRYER 


city  every  day  it  is  possible  for  the  employees  to  buy  to 
much  better  advantage  than  if  dependent  upon  the  small 
stores  located  in  the  outskirts,  and  the  company  feels  that 
It  should  help  its  employees  to  this  extent.  The  company 
sells  twenty-two  tickets  for  $1,  and  the  tickets  used  are  of 
aluminum,  about  the  size  of  a  nickel.  Half-fare  tickets  for 
children  under  twelve  are  of  aluminum  of  hexagonal  form. 
The  cars  are  equipped  with  what  is  known  on  the  Pacific 
Coast  as  the  Clark  automatic  fender,  which  was  devised  in 
Oakland.  The  amount  of  money  paid  out  for  damages 
and  accident  claims  is  less  than  i  per  cent  of  the  gross  earn- 
ings. The  shops  are  well  equipped  with  apparatus  for 
handling  wheels  and  armatures.  The  pits  have  sectioned 
track  for  removing  wheels,  and  jacks  for  letting  down 
armatures  and  wheels. 

As  the  company  get.s  its  power  from  a  waterfall,  it  is 
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enabled  to  use  an  electric  heater  for  drying  sand.  The 
principle  of  this  heater  will  be  made  clear  by  a  glance  at 
the  accompanying  sketch.  The  sketch  represents  a  cross 
section  through  a  part  of  the  heater.  The  tubes  shown  are 
electrically  heated  by  having  wire  wound  on  them,  and  as 
the  sand  becomes  dry  it  drops  down  in  the  space  between 
the  tubes.  Until  it  becomes  dry  it  cannot  drop  through. 
The  railway  is  but  one  department  of  the  company,  which 
operates  also  an  electric  light  and  power  service.  F.  A. 
Ross  is  superintendent  of  the  railway  department. 

 *^  

The  Performance  of  Electric  Railway  Motors 


BY  GEORGE  T.  HANCHETT 

After  the  preliminary  survey  has  been  made,  the  sched- 
ule speed  fixed,  the  weight  of  the  cars  evaluated,  and  the 
draw-bar  pull  on  the  various  parts  of  the  line  computed, 
comes  the  selection  of  a  railway  motor  to  do  the  work.  It 
is  a  grave  error  to  compute  the  necessary  horse-power  and 
buy  a  motor  rated  to  correspond,  for  railway  motor  ratings 
are  made  on  an  artificial  basis  for  the  purpose  of  relative 
comparison,  and  are  a  very  insufficient  guide  to  an  intelli- 
gent selection.  Reference  must  be  had  to  a  reliable  system 
of  performance  curves  over  the  limits  of  load,  and  these 
curves  are  so  useful  and  important  that,  even  at  the  risk  of 
being  elementary,  the  writer  proposes  to  devote  a  few  para- 
graphs to  the  analysis  of  their  general  character  before 
dwelling  on  their  application. 

All  the  functions  of  a  railway  motor  performance  vary 
with  the  current  load,  and  it  is,  therefore,  customary  to 
plot  them  all  on  the  same  sheet,  with  amperes  as  the  ab- 
scissa, reserving  the  ordinate  for  the  characteristic  function 
to  be  displayed.  These  curves,  in  the  order  of  their  im- 
portance, are  as  follows: 

1.  — The  curve  of  horizontal  effort  or  draw-bar  pull. 

2.  — The  speed  curve. 

3.  — The  temperature  or  time  curves. 

4.  — The  horse-power  input  curve. 

5.  — The  efficiency  curve. 

6.  — The  horse-power  output  curve. 

The  horizontal  effort  is  first,  for  the  first  requirement  is 
that  the  motor  pull  the  load.  How  fast  it  pulls  it,  makes 
the  speed  curve  of  next  interest.  Reference  to  the  heat 
data  must  next  be  had  to  be  sure  that  the  motor  will  do 
the  work  without  destroying  itself,  and  having  thus  ob- 
tained assurance  that  the  motor  will  safely  and  satisfactor- 
ily perform  the  work,  the  necessary  energy  to  be  expended 
is  interesting,  and  the  efficiency  with  which  the  motor  em- 
ploys it  is  to  be  considered,  leaving  the  horse-power  out- 
put last  of  all,  a  quantity  irrevocably  fixed  by  the  load  and 
speed,  and,  therefore,  not  to  be  changed  by  motor  selec- 
tion. 

Taking  these  curves  up  in  order,  we  have  first  that  of 
horizontal  effort,  which  is  directly  proportional  to  the 
torque  of  the  motor,  and  can  be  converted  thereto  by 
simple  multiplication  by  a  constant  dependent  on  the  gear 
reduction  and  the  wheel  diameter.  Therefore,  the  draw- 
bar pull  is  directly  proportional  to  the  product  of  the  cur- 
rent, and  the  strength  of  the  field,  and  its  equation  is  H  = 
f  k  c,  where  H  is  the  horizontal  effort,  f  the  field  strength, 
c  the  armature  current,  and  k  a  constant  dependent  on  the 
design  of  the  motor  and  its  connection  to  the  car.  If  f  was 
constant,  the  draw-bar  pull  curve  would  be  a  straight  line 
inclined  to  the  axes,  but  as  f  increases  with  the  current,  the 
curve  is  a  more  complex  function,  and  exhibits  a  depar- 
ture from  a  straight  line,  bowing  downward  from  the  axis 
of  H.  As  the  current  increases,  so  also  does  but  not 
proportionally,  and  at  saturation  f  becomes  approximately 


constant.  Therefore,  beyond  the  saturation  current  the  H 
curve  becomes  a  straight  line,  and  its  widest  departure 
therefrom  is  to  be  found  near  the  origin  where  the  increase 
of  /  with  the  increasing  current  is  greatest.  Fig.  i  displays 
a  typical  curve  of  horizontal  efi'ort,  in  which  the  features 
referred  to  can  be  clearly  seen.  The  curve  does  not  in- 
tersect the  origin,  because  near  that  point  the  speed  be- 
comes so  high  that  all  the  torque  developed  is  needed  to 
overcome  the  motor  friction. 

The  curve  of  speed  roughly  approximates  a  hyperbola 
asymtotic  to  the  speed  axis.  Therefore,  a  railway  motor, 
or,  indeed,  any  series  motor,  rapidly  gains  in  speed  as  the 
load  falls  of¥.  If  the  motor  had  no  losses  the  speed  at  zero 
load  would,  according  to  the  equation,  be  infinite  and  prac- 
tically might  reach  a  very  dangerous  figure.  As  a  railway 
motor  is  never  relieved  of  its  mechanical  load  in  service, 
only  such  parts  of  the  speed  curve  as  correspond  to  work- 
ing load  are  of  interest. 

Considering  the  typical  curve  also  shown  in  Fig.  i,  we 
find  that  as  the  current  increases  the  speed  diminishes. 


0       20       40       GO       80      100     120      140      ICO      ISO     20O  220 

AinptTOS  Stritt  Ry..Iouinal 

FIG   r.— CURVES  OF  SPEED  AND  TRACTIVE  EFFORT 


This  is  due  to  two  causes  ;  first,  the  increasing  field  strengch 
to  which  the  speed  is  inversely  proportional,  and,  second, 
because  of  the  increased  armature  drop,  which  entails  a  re- 
duction of  back  e.  m.  f.,  and,  therefore,  of  speed,  in  order 
to  permit  the  necessary  current  to  flow.  The  armature  drop 
factor  is  small,  compared  with  the  field  factor,  and  hence 
the  speed  curve  of  a  series  motor  is  a  rough  kind  of  satura- 
tion curve  plotted  in  a  peculiar  way,  the  "knee"  of  the  curve 
occurring  at  that  point  where  it  turns  to  approximate  paral- 
lelism with  the  current  axis.  From  this  it  follows  that  the 
sooner  this  occurs,  as  the  current  increases,  the  greater 
the  reluctance  of  the  magnetic  circuit,  and  other  things 
being  equal,  the  lightei  the  motor.  It  is  sometimes  con- 
venient to  plot  speed  curves  at  different  voltages  which 
produces  a  family  of  approximate  hyperbolae,  the  lower 
voltage  curve  including  those  of  higher  voltage. 

Temperature,  or  time  curves,  of  railway  motors  are  un- 
fortunately not  as  satisfactory  a  performance  guide,  as  they 
cannot  be  taken  under  conditions  which  duplicate  the  vari- 
able character  of  those  of  practice.  They  commonly  ap- 
pear, as  shown  in  Fig.  2,  as  curves,  concave  to  both  axes 
and  asymtotic  to  both.  The  horizontal  axis  is,  as  usual, 
represented  in  amperes,  and  the  vertical  axis  in  minutes, 
the  points  of  the  curve  representing  the  time  which  must 
elapse  before  the  motor  reaches  a  given  temperature,  say 
75  degs.  centigrade  above  the  atmosphere  for  any  given 
value  of  current.    It  is  customary  to  assume  a  starting 
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temperature,  say  25  degs.  centigrade,  but  it  is  obviously 
erroneous  to  assume  that  any  constant  value  can  be  given 
to  this  quantity.  Car  tests  are  little  better  than  stand  tests, 
because  of  the  difficulty  of  obtaining  a  representative  aver- 
age of  the  varying  values  of  the  functions  to  be  measured. 

A  family  of' heat  or  time  curves,  as  they  are  sometimes 
called,  is  obtained  by  plotting  them  with  reference  to  dif- 
ferent final  temperatures. 

The  efficiency  curve  does  not  start  at  the  origin,  but  on 
the  current  axis,  at  the  same  point  as  does  the  curve  of 
draw-bai  pull,  where  the  horse-power  output  shows  an 
excess  over  the  losses  of  the  motor.    It  rapidly  rises  with 
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FIG.  2.— TYPICAL  TIME  CURVFj 
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FIG   3.— TYPICAL  EFFICIENCY  CURVE 

the  current,  and  quickly  reaches  a  maximum  value,  after 
which  it  begins  to  droop. 

This  curve  is  computed  from  the  ratio  of  the  ordinates  of 
the  horse-power  output  to  the  horse-power  input  curves. 
The  location  of  maximum  efficiency  with  reference  to  the 
load  is  important,  for,  other  things  being  satisfactory,  it  is 
obvious  that  it  is  best  to  select  a  motor  whose  efficiency 
shall  be  highest  at  the  particular  load  at  which  it  is  to  oper- 
ate most  of  the  time.  The  efficiency  of  a  railway  motor 
rarely  exceeds  85  per  cent,  for  the  reason  that  it  is  neces- 
sary to  work  the  materials  at  their  maximum  possible  out- 
put. A  typical  efficiency  curve  is  shown  in  Fig.  3. 

The  horse-power  input  can  always  be  calculated  from 
the  current  if  the  voltage  be  known,  and  is  represented  by 
a  straight  line  intersecting  the  origin  and  inclined  to  both 


axes,  because  with  constant  voltage  the  horse-power  is 
directly  proportional  to  the  current. 

The  curve  of  brake  horse-power  is  best  considered  by 
plotting  it  on  the  same  sheet  with  the  curve,  or  straight 
line,  of  horse-power  input. 

It  exhibits  a  concavity  upward  toward  the  horse-power 
axis.    The  horse-power  input  being  always  greater  than 
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FIG.  4.— HORSE-POWER  INPUT  AND  OUTPUT 

the  corresponding  brake  horse-power,  it  is  plain  that  the 
line  representing  it  must  lie  entirely  above  the  latter  curve. 
The  horse-power  distance  between  these  two  lines  at  any 
given  ordinate  represents  the  losses  of  the  motor  expressed 
in  horse-power.  Such  a  line  is  represented  by  B  C.  See 
Fig.  4.  It  will  be  noted  that  the  losses  diminish  with  the 
load  until  a  certain  point  is  reached,  when  they  begin  to 
increase.  '  It  requires  a  little  analysis  of  the  losses  to  ac- 
count for  this  increase  of  loss  at  light  load.  The  copper 
loss,  which  is  one  of  the  principal  losses  of  the  motor,  in- 
creases as  the  square  of  the  current.  The  hysteresis  loss  is 
proportional  to  the  speed,  and  to  the  1.6  power  of  the  field 
strength,  and  the  loss  due  to  eddy  currents  is  proportional 
to  the  square  of  the  speed.  The  friction  losses  increase 
with  the  speed  in  a  rather  indeterminate  function.  It  will, 
therefore,  be  seen  that  at  the  light  loads,  where  speed  be- 
gins to  rise  at  very  high  figures,  the  losses  which  increase 
with  the  speed  will  begin  to  assert  themselves,  and  in  spite 
of  the  fact  that  the  C  R  loss  is  diminished,  the  grand  total 
loss  increases. 

It  will  be  remembered  that  the  efficiency  curve  does  not 
start  at  the  origin,  but  at  a  current  value,  such  that  the 
horse-power  output  shows  itself  to  be  a  measurable 
amount.  It  is  plain  that  this  must  be  so,  for  not  until  this  is 
the  fact  can  the  numerator  of  the  ratio  of  the  input  and 
output  have  other  than  a  zero  value.  The  rapid  rise  in 
efficiency  curve  corresponds  to  the  rapid  diminution  of 
loss  and  increase  of  output  as  the  motor  comes  down  to 
working  speed.  Beyond  this  point  the  efficiency  curve  is 
roughly  a  horizontal  line,  and  the  horse-power  input  and 
output  curves  are  approximately  two  straight  lines,  di- 
verging uniformly.  Corresponding  with  the  droop  of  the 
efficiency  curve  the  horse-power  output  curve  begins  to 
droop  also,  the  loss  increasing  more  rapidly  than  does  the 
load,  and  if  both  curves  were  continued  to  the  limit  they 
would  turn  downward,  striking  the  ampere  axis  at  that 
current  value  which  would  obtain  if  the  motor  were  stalled 
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and  full  voltage  applied.  These  extremes  are  beyond  the 
working  limits  of  the  motor,  and  are  of  theoretical  interest 
only. 

Although  these  various  curves  are  exceedingly  useful  in 
selecting  a  motor,  and,  in  fact,  constitute  the  only  data  by 
which  the  selection  can  be  intelligently  made,  it  is  unfortu- 
nate that  some  curves  are  not  truly  representative  of  the 
performance  of  the  motors  to  which  they  are  attributed. 
Fortunately,  however,  it  is  possible  to  test  a  system  of 
curves,  and  check  them  one  upon  each  other,  and  in  this 
way  it  can  quickly  be  determined  whether  the  results  are 
those  of  test,  and  how  to  interpret  them.  These  methods 
of  checking  the  curves  are  interesting;  first,  intrinsically, 
and,  second,  because  they  serve  to  still  further  set  forth 
the  properties  of  the  curves  and  their  relation  to  each 
other. 

Let  us  consider  first  the  curve  of  speed  and  that  of  draw- 
bar pull,  as  shown  in  Fig.  i.  The  speed  is  plotted  with 
reference  to  current  in  miles  per  hour,  and  the  draw-bar 
pull  is  plotted  in  pounds,  with  reference  to  current  also.  It 
is  plain  that  at  any  ordinate,  such  as  A  C 
ABx  ACX5280 

  =  horse-power  at  drav/-bar. 

60  x  33,000 

By  drawing  a  series  of  such  ordinates,  the  horse-power 
curve  at  the  draw-bar  can  be  computed  and  plotted,  and 
compared  with  the  horse-power  output  curve.  If  the 
horse-power  curves  thus  produced  coincide,  it  is  plain  that 
a  check  on  all  three  curves  is  thus  had.  It  is  possible, 
however,  that  the  horse-power  curve  thus  found  by  com- 
putation will  appear  considerably  below  the  given  curve. 
This  may  be  due  to  the  fact  that  the  horse-power  curve 
given  is  the  brake  horse-power  obtained  at  the  motor 
pinion,  whereas  the  horse-power  curve  thus  computed 
should  be  the  horse-power  curve  at  the  draw-bar. 

It  is  highly  important  that  the  draw-bar  pull  curve  be 
genuine,  and  one  from  which  practical  computation  can  be 
made,  and  hence  if  it  is  found  that  the  horse-power  curve 
computed  from  the  draw-bar  pull  and  speed  curves  coin- 
cides exactly  with  the  horse-power  curves  as  given,  it  is  a 
fair  inference  to  assume  that  one  set  was  computed  from 
the  other,  and  it  then  becomes  important  to  learn  which 
way  this  computation  was  made. 

A  common  method  of  curve  construction  is  to  test  the 
motor  by  the  usual  brake  methods,  and  then  by  measuring 
the  speed  of  the  shaft,  and  duly  multiplying  it  by  the  proper 
constants,  obtain  the  speed  in  miles  per  hour,  and  in  a 
similar  way  by  measuring  the  torque  with  the  brake  and 
multiplying  by  proper  constants,  the  draw-bar  pull  curve 
is  constructed. 

It  is  plain  that  to  make  a  fair  test  by  this  method,  the 
motor  should  be  fitted  with  its  gears  and  car  axle,  the 
brake  readings  to  be  taken  therefrom. 

In  order  to  determine  whether  the  gear  losses  have  been 
taken  into  account  in  the  draw-bar  and  speed  curves,  it  is 
convenient  to  construct  a  horse-power  output  curve,  and 
compare  it  with  the  input  curve,  which  can  be  readily 
drawn  as  a  straight  line  intersecting  the  origin,  and  a  com- 
puted point  corresponding  to  any  given  load.  Fig.  4 
shows  two  such  curves,  and  it  is  plain  that  at  an  ordinate 
such  as  A  C,  the  efficiency  is  equal  to 

A  B 


A  C 

If  an  efficiency  curve,  constructed  from  points  thus  com- 
puted, exceeds  85  per  cent,  it  is  a  fair  inference  that  no  ac- 
count has  been  taken  of  any  losses  beyond  the  pinion,  and 
that  from  4  per  cent  to  6  per  cent  should  be  subtracted 
from  either  the  draw-bar  pull  or  the  speed,  in  order  to  get 
a  correct  relation  between  the  two. 


It  is,  therefore,  evident  that  if  the  speed  and  draw-bar 
curves  are  given,  the  horse-power  input  and  efficiency  can 
at  once  be  computed  as  a  check.  The  converse,  however, 
is  not  true,  because  a  point  on  the  horse-power  curve  may 
be  produced  by  an  infinite  number  of  pairs  of  values  of 
speed  and  draw-bar  pull,  and  therefore  fails  to  definitely  fix 
any  two  of  them. 

From  the  losses  governing  the  operation  of  direct  cur- 
rent series  motors,  it  is  plain  that  the  draw-bar  pull  curve 
must  slope  most  near  the  origin,  and  if  a  tangent  of  any 
point  of  its  contour  is  not  steeper  than  its  predecessor,  it 
is  safe  to  assume  a  mistake  somewhere.  The  horse-power 
output  and  input  curves  must  not  intersect  anywhere,  for 
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CHARACTERISTICS 

should  they  do  so  at  that  point,  the  motor  would  show  an 
efficiency  of  100  per  cenc,  and  if  any  portion  of  -the  input 
line  lies  below  the  output  curve,  the  efficiency  appears 
greater  than  100  per  cent,  which  is  manifestly  absurd.  If 
the  efficiency  curve  is  perfectly  flat  on  the  top,  having  no 
crest,  the  horse-power  output  curve  must  closely  approach 
a  straight  line,  uniformly  diverging  from  the  horse-power 
input  curve.  The  more  marked  the  crest  in  the  efficiency 
curve  the  more  concave  the  horse-power  curve  must  be. 

There  is,  unfortunately,  no  good  way  of  checking  time 
curves.  Even  a  repetition  of  the  tests  which  they  are  sup- 
posed to  represent  might  not  reproduce  them,  because  of 
the  difficulty  of  duplicating  the  conditions  under  which 
the  original  test  was  made. 

The  application  of  a  system  of  railway  motor  curves  to 
a  problem  of  practical  selection  is  the  only  proper  way  by 
which  a  railway  motor  should  be  chosen  for  a  given  serv- 
ice. A  survey  of  the  line  should  definitely  establish  the 
grades.  An  analysis  of  the  traffic  conditions  should  fix  the 
weight  of  the  cars  and  the  desired  speed,  and  with  this 
data  and  the  performance  curves,  the  motor  should  be 
selected. 

The  first  steps  are  easy.  Take  the  required  draw-bar 
pull,  as  found  at  any  point  in  the  line,  and  divide  by  the 
number  of  motors  per  equipment.  Draw  an  ordinate 
through  the  curves  to  correspond,  as  shown  in  Fig.  5,  and 
the  points  of  intersection  with  the  various  curves  give  the 
speed,  efficiency,  horse-power  output  and  input,  respect- 
ively, and  with  precision.  A  careful  scrutiny  of  the  values 
so  found,  coupled  with  a  knowledge  of  the  desired  condi- 
tions, will  quickly  determine  whether  a  motor  is  satisfactory 
in  these  respects. 

The  heating  of  the  motor  is  the  problem,  and  the  inter- 
section of  the  ordinate  with  the  heat  curves  gives  a  time 
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value  which  is  true  only  under  a  certain  condition.  It  is 
plain  that  this  condition  is  only  one  of  a  hundred  that 
might  arise,  and,  moreover,  a  single  temperature  condition 
of  the  motor  is  of  small  interest  to  the  chooser  unless  it 
assists  him  in  determining  whether  or  no  the  motor  will 
stand  the  service. 

In  I'espect  to  heat  properties  it  is  convenient  to  compare 
a  railway  motor  to  a  tank  with  a  narrow  slot  in  its  vertical 
side,  which  comes  into  play  in  increasing  measure  as  the 
water  level  rises.  The  water  may  be  fed  in  at  irregular  in- 
tervals, and  variable  amounts,  but  the  discharge  from  the 
slot  is  a  definite  function  at  the  time,  and  the  contained 
volume  of  water,  and  therefore  of  its  level.  Similarly  in  a 
railway  motor,  the  heat  is  placed  therein  in  irregular 
amounts  and  intervals,  but  is  dissipated  according  to  a  de- 
terminate law  dependent  on  the  time,  and  the  contained 
amount  of  heat,  and  therefore  on  the  temperature. 

It  is  plain  that  we  must  not  feed  heat  to  the  motor  or 
water  to  the  tank  so  fast  that  the  average  input  exceeds  the 
maximum  ability  of  either  device  to  dispose  of  the  same,  or 
the  motor  will  burn  out,  and  the  tank  will  overflow.  It  is 
further  evident  that  the  permissible  maximum  momentary 
input  is  measured  by  the  reserve  capacity  in  heat  or  water 
of  the  respective  devices,  and  becomes  less  as  the  tank  fills 
or  the  motor  warms  up.  It  may  also  be  added  that  the 
temperature  of  the  motor  does  not  instantly  respond  to  a 
heat  increment,  while  the  water  level  promptly  adjusts  it- 
self to  the  influx,  but  for  the  preservation  of  the  analogy 
be  it  observed  that  it  is  impossible  to  add  a  measurable 
increment  of  heat  to  the  motor  instantaneously  without 
disastrous  practical  results,  and  the  influx  being  of  neces- 
sity gradual,  gives  the  temperature  more  time  to  adjust  it- 
self. 

On  these  lines  may  be  evolved  an  interesting  method  of 
determining  the  heat  performance  of  motors  with  better 
regard  for  the  complex  conditions  which  surround  them 
in  practice. 

To  this  end  it  is  necessary  that  the  following  quantities 
be  determined; 

C  =  the  capacity  of  the  motor  for  heat  energy  preferably 
expressed  in  kw-hours. 

T  =  the  limiting  temperature  of  the  motor  when  it  con- 
tains C  units  of  heat. 

L  =  the  elapsed  time  at  any  part  of  the  run. 

R  =  the  radiating  rate  of  the  motor  at  temperature  T.  and 
under  the  most  adverse  practical  conditions.  Pref- 
erably expressed  in  watts. 

r  =  the  radiating  rate  at  any  given  time,  also  in  watts. 

E  =  the  total  heat  energy  delivered  during  L,  expressed  in 
watt-hours. 

i  =  the  losses  of  the  motor  at  any  given  time,  expressed  in 
watts. 

Reference  should  be  had  to  a  loss  curve  plotted  with 
reference  to  the  current  load,  and  from  it  should  be  con- 
structed a  curve  plotted  with  losses  for  ordinates,  and  time 
for  abscissae,  and  representing  the  conditions  throughout 
the  length  of  the  run. 

If  any  portion  of  the  volume  of  this  curve  be  integrated 
the  result  will  represent  E,  the  total  heat  delivered  to  the 
motor,  and  if  this  result  be  divided  by  the  elapsed  time  L, 
the  average  rate  of  radiation  will  be  had,  which,  of  course, 
must  never  be  greater  than  R  on  an  extended  run.  This  is 
sufficient  for  a  simple  level  track  problem. 

For  strict  accuracy  the  elapsed  time  L  should  be  divided 
not  into  E,  the  total  heat  delivered  to  the  motor,  but  into 
E  -f-  El  —  E2,  the  subscript  E's  representing  the  heat  in  the 
motor  on  the  street  and  at  the  finish  of  the  run  under  con- 
sideration. This  difference  Ei  —  E2  may  be  positive  or 
negative,  and  is  always  small  compared  with  E  if  the  run, 


as  it  should  be,  be  chosen  sufficiently  long.  Therefore,  for 
the  majority  of  calculations,  the  approximation  indicated 
above  is  amply  sufficient. 

On  grades  and  on  other  situations,  however,  heat  is  de- 
livered to  the  motor  at  a  much  greater  rate  than  R,  and 
the  thermal  capacity,  or  heat  inertia,  of  the  motor,  is  de- 
pended on  to  take  up  the  surplus  to  be  radiated  when  the 
conditions  are  more  favorable. 

If  this  call  comes  at  a  time  when  the  thermal  capacity 
is  taken  up  by  previous  exertion  the  motor  will  rise  to 
dangerous  temperature. 

For  the  purpose  of  carrying  this  matter  further,  it  is  as- 
sumed that  the  rate  of  radiation  and  the  temperature  are 
both  proportional  to  the  heat  units  contained  in  the  motor, 
both  of  which  are  true,  if  due  regard  is  had  to  advisable 
practical  modifications  indicated  beyond. 

Let  us  suppose  that  it  is  desired  to  determine  whether  or 
not  the  motor  will  heat  excessively  over  a  certain  heavy 
grade,  which  calls  for  a  current  so  large  that  the  losses 
considerably  exceed  R.  It  is  plain  if  the  reserve  heat  in- 
ertia of  the  motor  is  not  overdrawn,  the  resiilts  will  be  sat- 
isfactory. This  reserve  comprises  the  difference  between 
C  and  the  heat  contained  in  the  motor  when  it  begins  the 
ascent,  and  which,  therefore,  must  be  determined. 

The  average  rate  of  radiation  during  the  previous  im- 
mediate history  of  the  motor  may  be  obtained  by  dividing 
the  integrated  loss  curve  with  respect  to  time  by  the 
elapsed  time,  and  this  is  proportional  to  the  heat  in  the 
motor  at  the  beginning  of  the  ascent,  and  may  be  so  con- 
verted bv  multiplying  by  the  proper  constant,  which  is 

C  E 
equal  to  — .   Hence  as  —  =  r,  then 
R  L 
EC 

C  the  available  reserve  heat  capacity. 

L  R 

If  the  motor  run  till  the  limiting  temperature  is  reached, 
it  is  evident  that  the  average  rate  during  this  period  is 

E 

R  +  - 
L 


2 

and  the  addition  per  unit  of  time  to  the  heat  contained  in 
the  motor  is 

E 

R  +  - 

T 


2 

which,  divided  into  the  reserve  capacity,  gives  ~ 
EC 

C  

L  R  2  C  (L  R  —  E) 

— ■■  ,  or  •  

E         R(2iL  — RL  — E) 
R  +  - 
L 


2 

which  is  the  permissible  time  the  motor  will  carry  the  load 
under  the  given  conditions. 

The  quantity  C,  must,  of  course,  be  determined  for  each 
motor  experimentally  by  the  maker.  It  could  most  ap- 
proximately be  done  by  enclosing  the  motor  in  a  heat- 
proof box,  blocking  the  armature  and  sending  current 
through  the  coils  till  the  limiting  temperature  was  reached. 
The  energy  supplied,  measured  by  a  recording  wattmeter, 
and  duly  corrected  for  radiation,  would  be  the  desired  C. 
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After  the  process  becomes  duly  refined  it  would  probably 
be  better  to  place  a  voltmeter  across  the  terminals  of  the 
stalled  motor,  and  apply  a  constant  current  till  the  poten- 
tial difference  reached  a  predetermined  value.  A  more 
strictly  accurate  value  can  be  had  by  running  the  motor  in 
its  heat-proof  box,  and  absorbing  the  load  by  means  out- 
side the  box,  and  computing  the  heat  given  to  the  motor 
by  the  time  and  the  known  losses,  but  it  is  probable  that  a 
modification  of  the  first  method  could  be  devised,  which 
would  take  empirical  account  of  the  iron  losses,  and  which 
would  be  far  more  convenient. 

R,  the  rate  of  radiation  at  the  temperature  T,  can  be  ob- 
tained by  observing  the  watt  input  into  a  blocked  motor 
after  it  has  reached  the  desired  stationary  temperature. 
This  test  should  be  made  on  a  moving  car  on  a  still,  warm 
day. 

With  these  two  quantities  determined,  the  heat  perform- 
ance of  the  motor  can  be  computed  with  a  suf- 
ficient knowledge  of  the  line  conditions,  for  E, 
i  and  L  are  obtained  therefrom. 

It  is,  of  course,  not  advisable  to  apply  this 
method  without  due  regard  to  the  influence  of 
practical  conditions.  It  is  easily  possible  for  a 
load  to  be  so  severe  that  the  coils  of  the  motor 
would  burn  out  long  before  the  heat  had  a 
chance  to  distribute  itself  according  to  the  fore- 
going principles. 

The  situation  can  be  controlled  by  modifying 
the  value  of  C,  as  experience  shall  dictate,  and  it 
may  be  added  that  this,  in  strict  accordance  with 
the  theory  for  the  heat  inertia  capacity,  is,  in- 
deed, reduced  if  the  heat  be  so  suddenly  and 
concentratedly  applied  to  certain  parts  of  the 
motor  that  the  remainder  of  the  metal  has  no 
time  to  absorb  its  due  share.  The  more  rapidly 
the  heat  is  applied  the  less  C  will  become,  and 
the  value  of  C,  as  determined  under  difl^erent 
current  strengths,  will  vary  accordingly.  From 
a  series  of  experiments  a  curve  can  be  con- 
structed of  C  values,  with  reference  to  current, 
and  in  important  calculations  that  value  of  C 
should  be  selected  which  corresponds  to  the 
square  root  of  the  means  of  the  square  of  the  currents 
about  to  be  applied  to  the  motor.  A  curve  of  C  thus  cal- 
culated will  be  exceedingly  interesting,  for  it  is  a  relative 
measure  of  the  heat  capacity  of  the  motor,  and,  therefore, 
of  its  overload  performance. 

It  is  evident  that  experimental  development  of  this 
method  of  computation  will  disclose  other  important  and 
advisable  practical  modifications  of  the  determination  of 
the  constants  and  their  application,  either  for  the  purpose 
of  abridging  the  work  or  increasing  the  accuracy  of  the 
result. 

It  is  believed  by  the  writer  that  on  the  foregoing  basis 
a  system  of  heat  computation  can  be  evolved  which  will 
approach  at  least  the  simple  and  satisfactory  methods  now 
employed  in  determining  and  applying  the  other  perform- 
ance data  of  a  railway  motor. 



The  size  of  engines  and  generators  creeps  slowly  up. 
The  8ooo-hp  engines  for  the  Manhattan  Elevated  Railway 
power  house  in  New  York  were  the  largest  electric  railway 
power  house  engines  ever  contracted  for  at  the  time  they 
were  ordered,  and  now  before  they  are  installed  another 
contract  is  given  by  the  Rapid  Transit  Subway  Construc- 
tion Company,  of  New  York,  for  eight  engines  of  7500-hp. 
The  contract  is  awarded  to  the  Allis-Chalmers  Company. 
The  boiler  contract  was  awarded  to  the  Babcock  &  Wil- 
cox Company,  and  is  for  forty-eight  water-tube  boilers  of 
60b  hp  each. 


Street  Car  Platforms 


BY  W.  E.  PARTRIDGE 


The  simple  open  platform  of  the  electric  car  is  by  no 
means  without  variety.  The  first  modification  or  addition 
which  was  made  when  the  platform  took  the  place  of  the 
omnibus  step  was  the  dasher.  Its  first  piece  of  apparatus 
was  the  brake  staft"  and  handle.  The  simplest  form  of 
])latform  for  electric  cars  is  quite  complex  as  compared  with 
that  of  the  old  horse  car,  with  which  it  is  supposed  to  be 
practically  identical.  As  ah  example  of  this  we  may  glance 
at  Fig.  I,  which  shows  the  platform  of  a  horse  car  formerly 
used  on  the  Market  Street  line  in  Philadelphia  and  built 
nearly  thirty  years  ago  by  the  J.  G.  Brill  Company.  The 
ancient  horse-car  platform  had  no  machinery  or  attach- 
ments save  the  Ijrake  staft'  and  handle  and  the  chain  for 


FIG.  I.  — PLATFORM  OF  A  HORSH  CAR 
BUILT  THIRTY  YEARS  AGO  FOR 
THE  MARKET  STREET  LINE 
IN  PHILADELPHIA 


FIG.  2.- 


-A  SIMPLE  OPEN  PLAT!  URAV 
OF  1901 


manipulating  'the  coupling  pin.  In  modern  cars  we  find 
gates  have  been  added  on  each  side.  There  is  a  draw-bar, 
a  buffer,  rods  to  carry  a  headlight,  hood  supports,  be- 
sides the  controller  with  its  handles.  The  inevitable  gong 
must  not  be  forgotten,  nor  the  sand  box,  which  is  very 
common  and  ought  to  be  considered  indispensable. 

The  platform  shown  in  Fig.  2  is  by  the  American  Car 
Company,  of  St.  Louis.  In  many  respects  it  is  typical  of 
the  modern  type  of  platform,  but  the  gates  are  carried 
much  higher,  so  as  to  make  the  enclosure  as  secure  as  pos- 
sible. The  cars  to  which  these  platforms  were  applied 
went  to  the  City  of  Mexico.  In  both  instances  the  gates 
were  of  the  folding  pattern,  which  is  much  liked  because 
of  the  compact  form  which  they  take  when  not  in  use. 

Fig.  3  shows  a  platform  built  by  the  Jackson  &  Sharp 
Company,  of  Wilmington.  The  notable  constructive  fea- 
ture is  the  great  length  of  the  platform  timbers.  This 
m.aterially  reduces  the  stress  on  the  framing  of  the  car, 
which  is  of  great  importance  in  four-wheel  cars.  The  plat- 
form is  dropped  sufficiently  to  bring  the  step  within  easy 
reach  of  the  ground,  but  not  enough  to  make  it  necessary 
to  insert  blocking  beneath  the  end  sill.  Blocking  down 
under  the  end  sill  makes  the  platform  a  source  of  weak- 
ness when  the  thickness  of  the  subsill  is  greater  than  3  or 
4  ins. 

Fig.  4  is  of  a  type  of  open-car  platform  which  has  almost 
become  standard  among  car  builders  for  center-aisle  open 
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cars.  It  has  one  great  fault.  There  is  no  place,  when  the 
car  is  full,  where  a  passenger  can  enter  without  disturbing 
those  already  seated.  The  usual  excuse  given  for  this  con- 
struction is  that  the  turntables  are  too  short  to  admit  of  the 
use  of  longer  cars.  Sometimes  superintendents  excuse 
themselves  for  ordering  such  cars  on  the  grounds  that  car 
houses  and  storage  tracks  limit  the  length  of  their  cars. 
In  such  cases  it  is  an  open  question  if  it  would  not  be  better 
to  omit  the  end  seats,  and  in  this  way  provide  passengers 
with  one  point  at  which  they  may  enter  and  leave  the  car 
without  incommoding  those  who  are  seated.  There  is  an 
argument  made  against  this  lengthening  of  the  platform 
or  providing  a  regular  platform  entrance.  It  is  on  the 
ground  of  quick  loading  and  unloading.  It  is  urged  that 
for  the  highest  speed  the  passenger  should  get  on  or  off  at 
the  nearest  opening.  He  is  not  expected  to  wait  until  the 
I>latform  reaches  him  on  entering;  neither  is  he  expected 
to  walk  down  the  aisle  to  the  platform  before  leaving. 


Practically  the  car  is  built  without  a  side  sill.  The  side  of 
the  car  is  carried  by  a  sill  which  is  also  the  outer  platform 
timber.  This  is  possible  because  the  whole  floor  frame  of 
the  car  is  of  iron.  In  such  cases  the  sills  are  usually 
I-beams  extending  from  crown  piece  to  crown  piece. 
Often  the  whole  structure  is  of  iron,  only  the  interior 
finish  being  of  wood.  The  car  is  used  as  a  trailer,  and  has 
the  buffing  apparatus  usual  on  European  roads. 

With  the  introduction  of  power  upon  street  railways 
and  the  great  increase  in  speed  which  came  as  a  conse- 
quence, many  important  changes  in  construction  were  in- 
troduced. Larger  cars  were  desirable,  and  stronger  con- 
struction became  imperative,  at  the  same  time  a  great  in- 
crease in  the  comfort  of  the  passenger  became  possible. 
The  introduction  of  the  vestibule  on  steam  railroad  trains, 
which  became  quite  general  about  the  time  that  electricity 
was  introduced  upon  street  railways,  was  soon  followed 
by  similar  forms  of  construction  on  electric  railways.  Who 


Both  of  these  actions  tend  to  delay  the  car  and  make  it 
slow.  This  argument  may  have  some  weight  where  it  is 
difficult  to  make  a  large  daily  mileage  and  there  is  a  heavy 
traffic.  In  general,  it  may  be  assumed  that  the  comfort  of 
the  passenger  is  of  greater  importance  than  the  small  gain 
in  speed. 

Fig.  5  shows  an  e.xtra  long  platform  on  a  center-aisle 
open  car  by  the  Brill  works.  Passengers  occupying  the 
end  seats  are  not  incommoded  by  passengers  who  enter  or 
leave.  Incidentally,  there  is  a  considerable  gain  in  space 
for  those  who  stand.  In  the  special  car  illustrated  the 
idea  was  carried  to  extremes,  and  no  side  entrances  were 
provided.  The  guard-rails  were  stationary,  and  there  were 
no  steps  or  runningboards  along  the  sides. 

In  the  matter  of  simplicity  our  European  friends  at 
times  go  a  step  further  than  we  do  in  America,  as  is  shown 
in  Fig.  6.  The  platform  is  little  more  than  what  is  indi- 
cated by  its  name.  Since  the  car  is  used  as  a  trailer,  it 
has  air-brake  hose  connections,  but  nothing  else  besides  the 
very  open  rail.  Steps  with  three  risers  would  be  considered 
somewhat  unusual  in  this  country.  Since  speed  is  not 
considered  of  great  importance  on  most  European  street 
railways,  the  passenger  can  be  allowed  ample  time  to  enter 
01  leave,  and  the  steps  become  an  undoubted  convenience. 

There  is  one  point  of  construction  in  this  car  which  is 
of  interest.  Possibly  it  is  of  sufficient  value  to  be  worth 
careful  attention  of  car  builders  and  street  railway  men. 


first  enclosed  the  street-car  platform  in  such  a  way  as  to 
make  a  "vestibule"  is  not  certain.  The  cabs  of  some  of 
the  early  "dummies,"  used  long  before  the  days  of  either 
cable  or  electricity,  were  practically  vestibules,  and  for 
this  reason  the  idea  can  hardly  be  said  to  be  new,  yet  the 
application  appeared  decidedly  novel  to  the  public. 

The  vestibule  is  a  platform  enclosure,  and  is  structurally 
a  portion  of  the  platform.  Some  designs  make  it  a  portion 
of  the  car  body.  They  carry  the  end  frame  of  the  car  for- 
ward to  the  front  of  the  vestibule,  while  others  make  the 
vestibule  light  and  almost  an  independent  structure. 

The  question  of  the  advisability  of  adopting  the  vestibule 
generally  upon  street  cars  has  had  a  wide  discussion.  If 
vestibuled  cars  cost  no  more  than  those  with  plain  open 
platforms,  probably  there  would  have  never  been  any  ques- 
tioning in  regard  to  the  matter,  but  the  vestibules  cost 
money.  It  therefore  becomes  necessary  to  investigate 
their  disadvantages  and  see  if  good  objections  cannot  be 
found  to  their  use. 

The  standard  objection  to  them  is  that  men  enclosed  in 
them  cannot  see  nor  hear  as  well  as  if  they  were  in  the 
open,  and  that  in  case  of  snow  or  rain  storms  and  during 
severe  weather,  when  the  windows  are  closed,  hearing,  as 
well  as  seeing,  is  impaired,  and  accidents  are  likely  to  fol- 
low. It  is  certainly  a  good  argument  that  in  case  of  storm 
a  man  should  be  in  full  possession  of  his  senses  and  out 
where  he  can  hear  and  see  everything  that  is  going  on ; 
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but  it  is  found,  as  a  matter  of  fact,  that  men  at  work  on 
the  unenclosed  end  of  an  electric  car  have  to  protect  them- 
selves. During  inclement  weather  they  have  to  be  very 
heavily  "bundled  up,"  and  it  is  a  question  whether,  with 
heavy  caps,  mufflers  and  thick  overcoats,  the  men  can  see 
or  hear  better  than  in  a  vestibule.  Certainly  the  advantages 
of  having  a  man  comfortable  and  in  full  possession  of  his 
physical  powers  far  outweigh  the  slight  disadvantages  of 
the  enclosure. 

The  passenger  looks  at  the  vestibule  as  an  important 
contribution  to  his  comfort.  He  regards  a  car  with  a 
vestibule  as  entirely  up  to  date.  The  vestibule  excludes 
drafts  from  the  interior  of  the  car,  and  makes  riding  more 
comfortable — riding  in  cold  weather  becomes  pleasurable. 
A  warm  car  in  the  winter  time  is  an  attraction  to  the  short 
rider.  He  is  tempted  to  ride  a  few  blocks  to  get  out  of  the 
cold  wind.  When  the  car  is  cold,  the  pedestrian  argues 
that  it  will  be  better  to  keep  warm  by  exercise  for  many 


by  framing  and  glass  is  ciuite  as  bad  as  that  of  the  vestibule. 
In  addition  to  this,  he  has  to  protect  head  and  body  with 
quite  as  many  coverings  as  if  he  had  an  open  platform. 
Lastly,  when  a  vestibule  of  this  class  is  used  in  summer  it 
sends  a  strong  breeze  through  the  car  from  back  to  front. 

These  remarks  in  regard  to  vestibules  and  the  protection 
of  the  motorman  and  conductor,  of  course,  apply  with 
greatest  force  to  the  central  and  northern  portions  of  the 
United  States.  In  Canada  and  in  the  colder  States  of  our 
own  country  little  argument  is  needed  in  favor  of  a  com- 
plete enclosure  for  the  street-car  platform.  The  vestibule 
becomes  then  a  necessity  about  which  there  can  be  little 
question. 

Taking  up  the  question  of  vestibuled  platforms,  the 
simplest  structures  naturally  come  first.  This  order  will 
be  followed  for  the  sake  of  convenience,  in  spite  of  the  fact 
that  the  more  complex  forms  were  the  first  which  came 
into  use  on  street  railways. 


FIG.  6.— PLAIN  FORM  OF  PLATFORM 
USED  ABROAD 


FIG.  7.— PORTABLE  VESTIBULE  USED 
IN  PHILADELPHIA 


FIG.  8  —PORTABLE  VESTIBULE  FOR 
BERLIN 


blocks  rather  than  to  sit  still  in  a  car.  In  such  cases  the 
company  loses  the  profitable  short  rider. 

The  enclosed  vestibule  makes  a  car  easier  to  heat  in 
winter,  and  is  a  direct  advantage  to  the  company.  Many 
of  our  leading  railway  companies  have  become  thoroughly 
convinced  of  the  value  of  the  vestibule,  as  well  as  of  the  de- 
sirability of  making  the  men  comfortable.  They  have  in 
some  instances  provided  the  vestibules  with  heaters. 

The  question  of  cost  appears  to  be  the  only  one  which 
has  any  weight  in  this  connection.  The  more  closely  the 
subject  is  examined  the  plainer  does  this  become. 

The  open  vestibule,  or  one  having  a  front  but  no  sides, 
has  come  largely  into  use.  It  is  formed  in  a  great  variety 
of  forms.  Its  advantage  is  in  the  fact  that  it  is  supposed 
to  give  the  motorman  some  protection,  and  at  the  same 
time  make  it  easy  for  him  to  hear.  It  is  supposed  to  com- 
ply with  the  State  laws  that  require  the  motorman  to  be 
protected  in  winter  weather.  From  the  railway  man's 
standpoint  they  may  be  a  good  thing,  because  they  cost  less 
than  a  vestibule  which  makes  a  full  enclosure  by  having 
doors  on  side,  windows,  etc.  Practically  they  have  every 
disadvantage  that  is  urged  against  the  vestibule  as  well  as 
the  most  of  those  of  the  open  platform.  They  protect  the 
motorman's  face  from  a  head  wind,  but  transfer  the  wind 
to  the  back  of  the  neck.  They  afiford  no  protection  to  the 
interior  of  the  car,  and  none  whatever  to  those  who  ride 
on  the  platform.    The  limitation  of  the  motorman's  sight 


In  Fig.  7  we  have  the  Brill  portable  vestibule,  as  ap- 
plied to  the  cars  of  the  Union  Traction  Company,  of  Phila- 
delphia. Its  leading  features  are  a  Hght  frame  sitting 
upon  the  dasher  rail,  and  carrying  in  front  three  sash.  At 
the  sides  the  frame  is  connected  to  and  supported  by  the 
hood  supports.  The  bottom  board  of  the  frame  projects 
so  as  to  permit  the  brake  handle  to  clear  the  sash.  At  the 
top  there  is  a  flexible  weatherproof  connection  with  the 
hood.  The  whole  structure  is  light  and  easily  handled  by 
two  persons.  The  sash  in  these  vestibules  may  be  arranged 
in  a  variety  of  ways.  As  shown,  the  whole  of  the  central 
sash  swing  to  one  side.  The  glass  at  the  side  is  divided 
by  a  bar  in  the  center.  The  hood,  dasher-hood  supports, 
and  in  fact  the  whole  platform  arrangements,  are  not 
changed  by  the  addition  of  the  portable  vestibule.  It  may 
he  noted  here  that  these  platforms  are  largely  carried  by 
the  side  sills.  The  outer  platform  timbers  are  reinforced 
by  angle  irons.  This  platform  is  also  of  interest  as  it 
shows  a  folding  gate  turned  back  against  the  body  of  the 
car.  The  side  framing  of  this  vestibule  may  be  made 
much  narrower  than  that  shown  in  Fig.  7  and  the  pro- 
jection reduced.  In  cases  where  the  brake  staff  is  brought 
well  inside  the  dasher  rail,  little  projection  is  needed  to 
clear  the  brake  handle. 

Fig.  8  shows  a  slightly  modified  form  of  the  same  vesti- 
bule, with  much  less  projection,  as  applied  to  a  lot  of  cars 
which  the  Brill  Company  sent  to  Berlin  a  year  or  two  ago. 
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The  sides  are  quite  open,  and  the  whole  arrangement  gives 
but  Httle  protection  to  the  motorman.  The  long  platforms 
have  comparatively  short  steps.  The  extra  space  at  the 
sides  was  utilized  in  forming  a  ladder  for  reaching  the 
roof.    It  is  altogether  a  unique  arrangement. 

Following  the  mechanical  order,  we  next  take  up  the 
stationary  vestibule  without  protecting  sides.  One  of  these 
is  shown  in  Fig.  9.  This  was  built  by  the  St.  Louis  Car 
Company  for  the  Chicago  City  Railway.  The  short  plat- 
form timbers  are  reinforced  by  metal.  The  gates  are  made 
very  high,  but  are  not  carried  to  the  floor.  The  arrange- 
ment of  the  sash  is  such  as  to  give  the  effect  of  very  large 
glass,  while  the  individual  lights  are  small.  The  vestibule 
arranged  in  this  way  is  a  wind  brake.  The  subdivision  of 
the  glass  and  the  opening  of  a  small  sash  opposite  the 

motorman's  face  is  a 
good  idea.  It  gives  a 
clear  vision  when 
snow  or  rain  accumu- 
lates on  the  glass,  but 
does  not  expose  the 
whole  body  to  the 
wind.  A  favorite  ar- 
rangement of  glass 
and  sash  is  to  divide 
the  upper  half  of  the 
front  sash  into  three 
small  sash;  the  cen- 
tral one,  which  comes 
opposite  ihe  motor- 
man's  face,  is  made  to 
swing.  LIsually  all  of 
the  sash  are  made  to 
drop,  so  that  the  plat- 
form may  be  practi- 
cally open  in  warm 
weather.  During  rain 
or  snow,  when  there 
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FIG.  9.— VESTIBULE  USED  IN  CHICAGO 


is  trouble  in  keeping  the  glass  clear,  the  small  central  win- 
dow is  opened,  and  the  motorman  has  an  unobstructed 
view.  Under  such  conditions,  with  a  completely  enclosed 
platform,  a  better  view  is  obtained  than  is  possible  on  the 
open  platform  when  the  motorman's  head,  including  ears 
and  face,  is  bundled  as  a  protection  against  the  weather. 

The  common  practice  is  to  keep  the  sash  closed  in  stormy 
weather,  merely  opening  it  for  a  moment,  at  intervals,  to 
clear  away  the  snow,  etc.  A  movable  arm  or  rubber  work- 
ing from  the  inside  could  easily  be  fitted  to  accomplish  this. 
Occasionally  the  central  opening  is  divided  into  five  parts. 
There  is  a  small  central  sash  which  swings.  The  larger 
part  below  the  small  sash  drops  in  the  usual  way. 

In  most  of  the  enclosed  platforms,  whether  of  the  port- 
able vestibule  or  completely  enclosed  type,  the  brake  staff 
has  to  be  carried  well  inside  the  dasher  in  order  to  obtain 
space  for  the  brake  handle  to  swing  clear.  This  makes  it 
necessary  to  use  long  brackets  to  support  the  staff  bear- 
ings. The  arrangement  takes  up  much  valuable  room,  and 
at  the  same  time  is  annoyingly  in  the  way  of  passengers. 
On  the  front  platform  it  occupies  quite  as  much  space  as 
two  passengers,  and  on  the  rear  nearly  as  much.  This 
may  be  avoided  to  advantage  by  the  use  of  a  vertical  wheel 
with  bevel  gears,  the  type  much  used  on  steam  roads.  When 
the  air  brake  is  used  for  regulation  stops  there  appears  to 
be  no  valid  objection  to  the  vertical  wheel. 




The  great  difference  in  the  market  value  of  new  insulated 
wire  and  scrap  results  in  a  great  expense  to  all  street  rail- 
way companies.  It  has  been  practically  impossible  to  re- 
Vvdnd  field  coils  after  they  have  once  been  burned  out,  al- 
though such  rewinding  at  a  much  less  price  than  must  be 
paid  for  new  wire  would  decrease  enormously  the  expense 
item  for  copper  in  keeping  up  the  equipment  of  rolling 
stock.  Superintendent  of  Equipment  E.  Chamberlin,  of 
the  Brooklj'n  Heights  Railroad  Company,  realizing  the 
possibility  of  obviating  this  outlay,  has,  in  company  with 
his  general  foreman,  George  C.  Murray,  invented  and 
patented  the  device  illustrated  in  the  accompanying  engrav- 
ings. The  object  of  this  ingenious  piece  of  machinery  is 
to  transform  an  old  burned-out  field  into  a  new  coil  of 
what  is  practically  bright,  new  wire,  carefully  insulated 
and  ready  for  rewinding  in  a  new  field.    The  apparatus 


The  Toledo  Railway  &  Light  Company,  of  Toledo,  Ohio, 
is  to  use  new  transfers.  Abuse  of  the  present  transfer, 
which  has  a  liberal  time  allowance,  is  said  to  have  caused 
the  change. 
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cleans,  polishes,  straightens  and  insulates,  with  a  single 
or  double  covering  of  linen  tape,  either  with  or  without 
liquid  insulation,  and  can,  of  course,  be  used  for  any  form 
of  wire.  The  machine  has  been  running  for  some  months 
in  the  Fifty-Second  Street  repair  shops  of  the  company, 
and  has  given  most  excellent  service,  some  remarkable 
results  in  the  way  of  speed  having  been  obtained.  One 
machine  will  clean  and  insulate  from  800  lbs.  to  looo 
lbs.  of  No.  3  wire  per  day,  which,  if  brought  down  to  a 
cash  basis  and  referred  to  the  relative  cost  of  new  field 
wire  and  scrap,  corresponds  to  a  saving  to  the  company 
per  day  of  $40  to  $50  for  one  machine,  after  deducting  a 
liberal  amount  for  labor,  power,  new  material,  etc.  When 
working  at  normal  speed,  the  wire  is  wound  upon  the  spool 
at  the  rate  of  one  foOt  per  second. 

Before  being  placed  on  the  gypsy  stand,  from  which  the 
wire  is  delivered  to  the  machine,  the  field  coil  is  first  thor- 
oughly roasted  in  an  oven,  the  heat  being  just  sufficient  to 
char  the  insulation.  This  process  not  only  thoroughly 
disintegrates  the  insulation  and  renders  its  ready  removal 
possible,  but  it  partially  anneals  the  wire,  a  result  which 
it  has  been  demonstrated  is  beneficial  electrically  to  the  new 
field.  The  coil,  after  having  been  roasted  in  the  oven  for 
about  ten  minutes,  more  or  less,  according  to  the  temper- 
ature obtained,  is  then  removed  and  placed  upon  the  gypsy 
stand  at  the  end  of  the  cleaning  and  insulating  machine. 
After  its  end  has  been  drawn  through  the  cleaners,  insu- 
lating head,  etc.,  to  be  described  below,  the  machine  is 
started  and  the  following  sequence  of  operations  takes  place 
as  it  is  uncoiled :  Hard  wooden  blocks  are  placed  on  a 
frame  between  the  insulating  machine  and  the  coil  of  wire. 


December  7,  1901.] 


STREET  RAILWAY  JOURNAL. 


815 


These  blocks  are  adjustable  for  wear,  and  are  arranged  so 
that  just  sufficient  pressure  is  brought  upon  the  wire.  In 
passing  between  the  blocks  it  is  stripped  of  its  charred 
insulation,  thoroughly  cleaned,  and  at  the  same  time 
straightened.  After  leaving  the  frame  containing  the 
cleaning  and  straightening  blocks,  the  wire  passes  through 
a  pair  of  bufifers  which  are  attached  to  the  hollow  shaft  of 
the  insulating  head.  These  buffers  consist  of  several  soft 
wire  brushes,  which  give  an  additional  polish  to  the  cleaned 
wire.  It  then  passes  through  the  center  of  the  insulating 
head  and  on  to  the  binding  drum,  which  serves  to  pull  it 
through  the  apparatus.  It  is  given  four  or  five  turns 
around  the  binding  drum,  and  is  then  carried  to  the  wind- 
ing spool,  upon  which  it  is  tightly  coiled  in  the  usual  man- 
ner. Before  it  reaches  the  winding  spool  an  automatic 
shifting  guide  operated  on  a  screw,  which  is  not  shown  in 
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the  illustrations,  is  used  to  lay  it  in  even  layers  upon  the 
spool. 

The  face  of  the  revolving  insulated  head  contains  one 
or  two  bobbins  of  linen  tape,  according  to  whether  it 
is  desired  to  wind  with  one  or  two  layers  of  insulation. 
Where  two  layers  are  used,  the  tapes  are  wound  in  the 
same  direction  with  lapped  joints.  The  tape  is  carried 
from  the  spools  over  tension  pins,  by  which  its  tension  may 
be  adjusted,  and  then  over  a  hollow  pin  near  the  periphery 
and  directly  to  the  wire.  The  head  is  made  hollow,  and  has 
a  capacity  of  about  one  gallon.  The  hollow  pins  over 
which  the  tape  passes  before  being  wound  on  the  wire 
connect  with  the  interior  of  the  head,  and  when  the  ma- 
chine is  in  operation  the  centrifugal  force  of  the  revolving 
parts  throws  the  liquid  out  through  the  hollow  pins,  in 
which  are  openings.  These  openings  lie  along  the  under 
side  of  the  tape,  and  a  thumb  nut  at  the  end  of  the  pin  ad- 
justs their  size  so  that  any  desired  quantity  of  insulating 
material  may  be  allowed  to  escape  to  the  face  of  the  tape. 
As  the  insulated  wire  goes  over  the  binding  drum,  which 
is  deeply  grooved,  the  coils  are  pressed  closely  together 
and  the  insulation  given  a  most  satisfactory  "set." 

The  size  of  the  tape  used  in  the  Brooklyn  shops  is  f  in., 
which  has  been  found  to  be  the  most  satisfactory  for  gen- 
eral purposes.  When  the  end  of  a  field  coil  is  reached,  the 
beginning  of  the  next  one  is  soldered  to  it  by  a  long  diag- 
onal joint,  without  binding  wires,  so  that  a  coil  of  con- 
tinuous wire  is  the  result.  The  machine  illustrated  has 
been  in  service  for  more  than  a  year  under  the  direct  super- 
vision of  the  inventors,  who  have  thus  had  an  opportunity 
to  discover  any  improvements  which  were  possible  in  the 


original  design  and  perfect  its  details  while  under  operating 
conditions.  Although  as  yet  none  of  these  cleaners  are 
ii:  use  outside  of  the  Brooklyn  shops,  it  is  intended  to  place 
them  on  the  market  at  an  early  date,  now  that  their  satis- 
factory working  is  assured. 



CORRESPONDENCE 


Rail-Bonds  on  the  B.  &  O.  Belt  Line 


The  Baltimore  &  Ohio  Railroad 

Baltimore,  Md.,  Nov.  21,  1901. 
Editors  Street  Railway  Journal: 

I  have  noticed  the  article  in  your  last  monthly  issue  in 
regard  to  the  behavior  of  copper  bonds  on  the  Baltimore 
&  Ohio  Belt  Line,  and  would  say  that  this  was  not  an  offi- 
cial statement  of  the  conditions  and  results  secured. 

The  squeezing  out  "of  the  bond  strands  was  unquestion- 
ably due  to  the  fact  that  the  type  of  angle-bar  used  does 
not  give  sufficient  clearance  at  the  top,  between  the  inside 
of  the  angle-bar  and  the  web  of  the  rail,  for  the  introduc- 
tion of  the  bond.  This  trouble  is  further  aggravated  by 
the  wearing  of  the  angle-bar,  which  allows  its  surfaces  to 
approach  nearer  and  nearer  to  the  web  of  the  rail,  thus 
forcing  the  ujiper  strands  of  the  bonds  out  by  mechanical 
action.  I  believe  that  if  greater  space  should  be  left  be- 
tween the  angle-plate  and  the  web  of  the  rail  that  this 
difficulty  would  be  entirely  avoided. 

The  section  of  rail  to  which  these  bonds  have  been  ap- 
plied is  that  used  by  the  greater  number  of  steam  railroads, 
the  rails  and  angle-bars  being  the  standard  established  by 
the  American  Society  of  Civil  Engineers,  loo-lb.  section, 
and  in  the  design  of  this  no  consideration  has  been  given  to 
the  matter  of  combining  with  these  sections  the  necessary 
room  for  application  of  bonds. 

Inasmuch  as  the  growing  tendency  is  to  more  and  more 
use  in  common  for  electrical  traction,  either  wholly  or  in 
part,  the  existing  steam  railroad  tracks,  it  seems  very 
proper  that  the  necessary  modifications,  as  above  outlined, 
should  be  seriously  considered,  and  as  this  is  purely  a  me- 
chanical modification  of  the  angle-bar  it  can  be  easily  over- 
come. 

I  do  not  consider  the  type  of  bond  at  fault,  and,  so  far 
as  I  know,  if  this  change  is  made  the  bond  would  be  satis- 
factory. 

I  wish  to  commend  the  manufacturers  of  the  bond  for 
the  promptness  with  which  they  are  taking  up  this  problem 
with  a  view  to  making  such  changes  as  are  necessary  to 
meet  the  existing  conditions. 

W.  D.  Young,  Electrical  Engineer. 



The  Service  Capacity  of  Railway  Motors 


Brooklyn,  N.  Y.,  Nov.  13,  1901. 
Editors  Street  Railway  Journal  : 

In  your  latest  monthly  issue  (Nov.  2,  1901)  I  notice  an 
editorial,  entitled  "The  Service  Capacity  of  Railway  Mo- 
tors," -in  which  you  comment  on  some  recent  papers  deal- 
ing with  the  subject.  In  this  editorial  appears  the  follow- 
ing reference  to  Lundie's  proposed  method  of  rating  mo- 
tors :  "He  gave  a  rule  which  virtually  means  that  a  railway 
motor  should  be  rated  by  the  steady  current  it  will  carry 
at  full  pressure  for  an  indefinite  period  without  exceeding 
the  limiting  temperature  elevation." 

By  referring  to  Lundie's  original  article  in  the  Elec- 
trical World  and  Engineer,  Oct.  21,  1899,  or  either  of  his 
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subsequent  papers,  you  will  note  that  the  method  in  ques- 
tion is  described  by  its  author  as  follows  : 

"The  power  rating  of  an  electric  railway  motor  under 
actual  conditions  of  operation  on  frequent  intermittent  load 
should  be  directly  proportioned  to  the  average  current 
input,  independently  of  variations  in  current,  except  as 
the  current  may  be  governed  by  the  limitations  of  satis- 
factory commutation."  (See  also  Stkeet  Railway  Jour- 
nal,, October,  1900.) 

It  is  evident,  of  course,  that  such  a  condition  as  "steady 
current  at  full  pressure  for  an  indefinite  period"  is  very 
dififerent  from  "actual  conditions  of  operation  on  frequent 
intermittent  load,"  and  this  condition  of  a  steady  current 
for  an  indefinite  period  is  not  one  to  which  railway  motors 
are  subjected,  nor  is  it  in  any  way  indicated  in  Lundie's 
statement  of  his  proposed  method  of  rating  motors,  the  av- 
erage specified  by  Lundie  being  the  "average  current  in- 
put" "on  frequent  intermittent  load." 

J.  D.  Keiley. 

[It  was  our  intention  to  give  full'  credit,  and  no  dis- 
paragement, to  Mr.  Lundie  in  our  editorial  article  referred 
to.  We  think  that  a  little  examination  will  show  that  there 
is  no  material  diiference  between  Mr.  Lundie's  definition 
of  his  rating  as  quoted  by  Mr.  Keiley  and  the  brief  para- 
phrase of  that  definition  which  we  gave.  Since  "the  aver- 
age current  input"  to  the  motor  "on  frequent  intermittent 
load"  is  the  current  which  will  bring  the  motor  to  its 
temperature  when  the  motor  is  operated  at  its  full  rating, 
and  this  would  correspond  to  the  "steady  current  which  it 
will  carry  for  an  indefinite  period"  in  order  to  bring  it  to 
the  same  temperature  elevation,  the  two  statements  are 
essential  equivalents.  It  is  here  assumed,  as  was  taken  for 
granted  by  Mr.  Lundie,  that  the  energy  wasted  in  the 
motor  is  proportional  to  the  current  input,  and  that  the 
variation  of  the  current  input,  within  the  working  limits, 
had  no  appreciable  effect  upon  the  final  temperature  eleva- 
tion.— Editors.] 



Loop  Terminals  for  Elevated  Railways 

Boston,  Mass.,  Nov.  14,  1901.- 
Editors  Street  Railway  Journal: 

The  loop  terminal  is  the  only  practical  method  con- 
veniently and  rapidly  to  handle  trains  on  short  headway. 
This  has  been  demonstrated  clearly  wherever  tried,  and 
particularly  at  the  Brooklyn  Bridge  terminal  of  the  Brook- 
lyn Elevated  Road.  The  necessary  arrangments  to 
handle  two  or  three  trains  at  same  time  were  judiciously 
provided  for  on  either  track  of  this  loop,  which  has  two 
tracks.  The  terminals  on  Boston  Elevated  Road,  how- 
ever, are  arranged  to  handle  but  one  train  at  one  time, 
using  the  same  platform  to  discharge  and  receive  pas- 
sengers and  making  but  one  stop,  which  undoubtedly 
saves  a  little  time  and  the  expense  due  to  an  extra  stop. 
But  this  is  a  small  item  compared  to  the  importance  of 
maintaining  a  regular  interval  between  departure  of  trains, 
and  this  cannot  be  done  with  such  terminals  unless  every 
train  runs  almost  absolutely  on  time.  In  case  of  delays 
(and  delays  will  occur),  when  the  delayed  trains  do  arrive, 
it  is  out  of  the  question  to  try  and  equalize  the  interval 
properly  without  confusion  and  forcing  trains  to  wait  out- 
side before  they  can  pull  into  station  and  discharge  pas- 
sengers. 

Of  course,  in  cases  of  lengthy  delay  this  will  occur  at 
any  terminal.  But  to  overcome  the  ordinary  short  deten- 
tions (which  occur  frequently  every  day)  is  quite  an  easy 
problem,  and  there  is  but  one  method,  and  that  is  to  pro- 
vide for  standing  time  at  one  or  both  terminals.  The 
length  of  time  necessary  is  governed  entirely  by  local  con- 


ditions, which  contribute  to  or  cause  unavoidable  delays  of 
three  or  four  minutes  to  various  trains,  and  by  arranging 
for  the  necessary  standing  time  you  insure  trains  departing 
on  a  regular  interval,  even  though  they  arrive  irregularly, 
which  practice  proves  they  are  almost  sure  to  do,  for 
numerous  reasons.  To  do  this  it  is  necessary  to  have 
terminals  so  arranged  as  to  permit  a  following  train  to 
arrive  and  discharge  passengers  while  preceding  train  may 
still  be  waiting  for  time  to  start. 

The  East  New  York  Loop  of  the  Brooklyn  Elevated 
Railroad  was  undoubtedly  constructed  with  the  idea  that 
necessary  standing  time  would  be  provided  for  at  both 
Bridge  terminals,  but  on  account  of  the  trains  being  stored 
and  taken  out  and  placed  in  service  at  this  point,  its  oper- 
ation is  sometimes  attended  with  slight  delays. 

No  doubt  the  engineers  of  the  New  York  Subway  have 
taken  into  consideration  the  disadvantages  of  such  ter- 
minals, and  will  govern  themselves  accordingly. 

Another  important  feature  for  such  service  is  the  neces- 
sity of  a  platform  gate  on  cars,  which  will  slide  open  and 
shut,  similar  to  side  doors,  disappearing  when  open  along 
the  side  of  car,  but  designed  to  be  operated  by  trainman 
between  cars  same  as  at  present.  The  gate  which  is  em- 
ployed at  present  causes  considerable  delay  and  annoyance 
on  crowded  trains  on  account  of  being  unable  to  operate 
it  when  platforms  are  crowded.  M.  B.  Lambert. 



The  Operation  of  Alternators  in  Parallel 


The  Union  Light,  Heat  &  Power  Company 

Covington,  Ky.,  Nov.  5,  1901. 
Editors  Street  Railway  Journal  : 

I  was  very  much  interested  in  your  issue  of  November 
in  the  discussions  of  Messrs.  Steinmetz,  Emmett,  Rice  and 
others  relative  to  the  operation  of  the  engine-type  alter- 
nators in  parallel.  It  is  a  question  which  is  being  consid- 
ered by  more  than  one  central  station  manager  at  the  pres- 
ent time.- 

Lately  we  have  made  extensions  which  have  necessitated 
the  installing  of  two  400-kw  and  one  looo-kw,  three-phase 
revolving-field  alternators,  and  we  have  had  considerable 
difficulty  in  getting  the  engine  builders  and  generator  build- 
ers to  meet  on  common  ground  relative  to  the  operation  of 
these  units  in  multiple.  The  engines  are  of  the  cross-com- 
pound condensing  type. 

When  the  contracts  were  first  up,  the  generator  builder 
submitted  the  following  paragraph,  which  he  requested 
should  be  placed  in  the  engine  builders'  contract :  "The 
maximum  angular  displacement  in  one  revolution  of  a 
point  on  the  periphery  of  the  engine  fly-wheels  should  not 
exceed  7-100  of  an  angular  degree  from  the  position  of  a 
reference  point  upon  the  periphery  of  a  wheel  revolving 
with  absolute  uniformity  at  the  normal  generator  speed  of 
150  r.  p.  m.  This  departure  from  the  uniform  rotation 
corresponds  to  an  electrical  phase  displacement  of  2^  degs." 

Now,  when  this  is  all  figured  out  in  everyday  parlance, 
we  find  that  it  means  that  there  shall  not  be  a  variation  of 
the  two  points  of  reference  on  the  two  fly-wheels  of  more 
than  -|  in.,  whereas  the  peripheral  speed  is  a  mile  a  minute. 
Now,  it  is  certain  that  no  engine  builder's  specification  at 
the  present  time  covers  this  requirement,  although  it  ap- 
pears that  it  has  been  met  by  engine  builders  many  times 
successfully. 

The  engine  builders'  specifications  require  that  the  en- 
gines shall  regulate  within  2  per  cent,  but  as  has  been 
pointed  out  in  the  articles  of  your  last  issue,  and  as  stated 
before,  the  two  specifications  do  not  bring  the  generator 
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and  engine  builders  on  to  common  ground,  and  meanwhile 
the  customer  is  held  up  and  hopes  for  the  best. 

After  considerable  correspondence,  the  generator  builder 
advised  as  follows :  "The  generators  covered  by  this  con- 
tract will  be  so  devised  that  they  can  be  operated  in  paral- 
lel as  Y-connected  generators,  60  cycle,  4500  volt,  if  the 
engines  driving  the  generators  are  properly  adjusted  for 
parallel  operation."  On  submitting  this  paragraph  to  the 
engine  builder,  he  replied :  "We  propose  to  build  the  cross- 
compound  units  so  that  they  will  satisfactorily  operate 
properly  designed  and  constructed  alternating  generators 
in  parallel." 

You  will  see  the  utter  absurdity  of  all  of  the  propositions, 
particularly  the  paragraph  relative  to  the  maximum  angu- 
lar displacement  in  one  revolution  of  the  engine  fly-wheels, 
and  it  is  a  point  which  the  engine  builder  does  not  cover  in 
his  specification,  and  I  doubt  very  much  whether  by  a  me- 
chanical means  such  a  variation  could  be  measured.  In 
other  words,  an  agitation  in  your  journal  could  well  be 
made  to  bring  leading  builders  of  steam  and  electrical  ma- 
chinery on  to  a  common  footing,  so  that  the  purchaser  may 
be  protected  adequately  in  making  his  contracts. 

It  is  not  often  nowadays  that  we  hear  of  any  difficulty 
ii:  the  parallel  operation  of  engine-type  alternators,  and 
the  diflficulties  of  the  surging  of  the  current  between  paral- 
lel-operated generators  seems  to  be  well  in  hand. 

E.  Darrow,  Chief  Engineer. 
 — - 

Brake  Tests  in  Electric  Interurban  Service 

J.  S.  Hamlin,  master  mechanic  of  the  Union  Traction 
Company,  of  Indiana,  at  Anderson,  Ind.,  has  made  some 
very  interesting  tests  on  the  distances  required  for  service 
and  emergency  stops  on  the  interurban  cars  of  that  com- 
pany. While  perhaps  the  figures  given  are  somewhat 
better  than  one  could  expect  always  to  realize  in  practice 
with  the  condition  of  brakes  existing  in  everyday  work, 
they,  nevertheless,  show  what  the  possibilities  are,  and  also 
demonstrate  that  better  stops  can  be  made  with  single  in- 
terurban motor  cars  on  which  brakes  are  carefully  looked 
after  than  with  trains  of  passenger  or  freight  cars,  such  as 
are  run  on  steam  roads,  and  where  the  adjustment  of 
braking  apparatus  cannot  be  made  so  carefully  as  on  inter- 
urban electric  cars. 

These  tests  were  made  on  the  Muncie  division  of  the 
road  on  level  track.  The  speed  was  recorded  by  a  speed 
recorder  of  the  Starrett  type,  and  these  results  were  also 
checked  by  timing  the  rate  at  which  cars  passed  a  given 
number  of  poles.  The  overhead  line  is  equipped  with 
poles  set  exactly  100  ft.  apart.  Every  fifth  pole  on  the 
system  is  a  numbered  pole,  painted  black,  with  white  num- 
bers. When  maximum  speed  is  obtained  the  number  of 
poles  passed  in  a  given  length  of  time  gives  the  rate  of 
speed.  The  controller  is  then  thrown  off,  and  the  appli- 
cation of  the  air  brakes  made  at  the  instant  one  of  the 
black  poles  is  passed.  The  number  of  poles  passed  in  mak- 
ing the  stop,  plus  the  fractional  distance  between  the  car 
and  the  last  pole,  gives  the  distance  in  which  the  stop  is 
made.  This  fractional  distance  is  measured  by  tape  line, 
measuring  from  the  pole  to  the  tip  of  the  pilot  of  the  car. 
This  method  was  used  as  a  check  in  each  test  to  confirm 
the  accuracy  of  the  speed  recorder. 

On  July  12  forty  emergency  .=tops  were  made  from  a 
speed  of  58  miles  per  hour,  all  within  a  distance  of  from 
503  ft.  to  522  ft.  The  cars  are  equipped  with  the  Christen- 
sen  Engineering  Company's  straight  air  brake,  with  lo-in. 
brake  cylinders,  storage  reservoir,  16  ins.  x  48  ins.,  en- 
gineer's valve,  in.,  and  independent  motor-driven  com- 
pressors.   The  Christenscn  system  of  levers  is  the  one 


used  on  these  cars.  The  cars  weigh  a  little  over  32  tons, 
without  load. 

The  rear  trucks  have  no  motors.  The  front  trucks  of 
each  car  are  equipped  with  two  Westinghouse,  50-C,  150- 
hp  motors,  and  to  allow  for  the  momentum  of  the  motor 
armatures,  a  higher  ratio  of  brake-shoe  pressure  is  used 
on  the  front  trucks  than  the  rear.  The  brake-shoe  pres- 
sure in  an  emergency  stop  upon  the  rear  trucks  is  75  per 
cent  of  the  weight  upon  the  wheels  of  that  truck,  and  the 
corresponding  brake-shoe  pressure  on  the  front  trucks  is 
90  per  cent  of  the  weight  on  the  wheels  on  that  truck. 
The  emergency  stops  are  made  with  a  piston  travel  of  5^ 
ins.,  reservoir  pressure,  85  lbs.,  and  train-line  or  brake- 
cylinder  pressure,  40  lbs.  per  sq.  in.  These  stops  were 
made  without  sliding  wheels  or  using  sand. 

A  service  stop  made  on  the  same  date  was  made  in  750 
ft.  from  a  speed  of  58  miles  per  hour.  The  piston  travel 
in  this  case  was  ins.;  reservoir  pressure,  85  lbs.,  and 
train-line  air-brake  cylinder  pressure,  20  lbs.  per  sq.  in. 

Mr.  Hamlin  has  given  special  attention  to  the  brake 
equipment  of  these  cars,  because  of  its  great  importance 
in  high-speed  interurban  service  of  this  kind,  where  stops 
must  frequently  be  made  in  a  short  distance.  In  his  opin- 
ion the  secret  of  efficient  air  brake  rigging,  which  uses  a 
minimum  of  air,  is  to  have  no  slack  in  the  pins  or  holes  in 
the  levers.  If  this  is  the  case,  the  brakes  are  in  effect  from 
the  instant  the  application  of  air  is  made,  and  it  is  possible 
to  keep  the  piston  travel  at  a  maximum  of  not  more  than  6 


BRAKE  RIGGING  USED  ON  CARS 


ins.,  whereas,  should  the  pins  and  pin  holes  become  worn, 
the  slack  would  be  equal  to  probably  2  ins.  more  travel  of 
the  piston  before  the  shoes  become  in  contact  with  the 
wheels.  Mr.  Hamlin  thinks  that  pins  in  levers  and  rods 
on  air  brake  equipment  of  this  size  should  not  be  smaller 
than  I  in.  in  diameter.  In  the  sketch  it  will  be  noticed 
that  there  is  a  clip  fastened  to  the  car  body,  which  holds  the 
pull-rod  running  to  each  brake  stationary,  as  far  as  the 
lateral  movement  is  concerned,  thus  compelling  the  roller 
on  the  end  of  the  pull-rod  to  roll  on  the  truck  quadrant. 
This  avoids  setting  the  brakes  on  curves,  on  account  of  the 
rollers  sticking,  and  being  carried  with  the  quadrant  when 
the  truck  is  going  around  a  curve. 

Mr.  Hamlin's  instructions  to  men  in  his  employ  regard- 
ing braking  apparatus  are  something  on  this  order:  That 
almost  anyone,  even  a  child,  can  start  a  car,  but  it  re- 
quires a  cool  and  deliberate  man  at  the  engineer's  valve  to 
stop  the  same  car,  and  in  order  that  the  master  mechanic's 
department  may  maintain  the  confidence  which  the  motor- 
men  have  in  the  brake  rigging,  the  department  must  at  all 
times  have  the  braking  apparatus  as  near  a  standard  be- 
fore described  as  possible  before  the  car  leaves  the  shop. 
The  labor  of  maintenance  of  the  brake  apparatus  is  low,  as 
two  men  keep  in  repair  and  adjust  thirty-two  of  these  large 
equipments.  The  material  expense  is  confined  to  carbon 
brushes  for  the  motor  of  the  compressor. 
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We  are  able  to  present  elsewhere  in  this  issue  some  fig- 
ures which  are  of  value  to  the  large  number  of  city  and 
interurban  railway  companies  contemplating  the  installa- 
tion of  a  system  of  alternating-current  distribution  through 
sub-stations.  These  figures  are  on  the  actual  cost  of  power 
production  and  distribution  and  efficiency  of  distribution 
on  the  system  of  the  Union  Traction  Company  of  Indiana. 
These  results  are  of  even  more  general  interest  and  appli- 
cation than  the  data  on  the  efficiency  of  the  large  alternat- 
ing-current power  house  and  distribution  system  of  the 
Metropolitan  Street  Railway  of  New  York  in  our  Souvenir 
October  issue  of  this  year,  because  the  Anderson  plant  is  of 
a  size  which  will  be  commonly  used  over  the  country  by 
interurban  electric  roads  in  the  future.  The  figures  from 
Anderson  give  exact  data  on  a  point  which  has  heretofore 
been  largely  a  matter  of  speculation — namely,  the  cost  of 
the  power  delivered  at  the  sub-station  bus-bars  of  an  inter- 
urban system  as  compared  to  the  cost  of  power  at  the  gen- 
erating station  bus-bars. 

While  the  figures  given  show  that  the  cost  of  distribu- 


tion is  a  very  large  proportion  of  the  total  cost  of  power, 
as  the  cost  of  the  energy  at  the  bus-bars  at  the  power  house 
is  only  about  57  per  cent  of  the  cost  of  the  bus-bars  at  the 
sub-stations,  it  must  be  remembered  that  the  possibilities 
are  that  were  this  power  generated  by  a  number  of  direct- 
current  plants  the  cost  of  the  power  at  the  bus-bars  of 
those  plants  would  be  higher  than  it  is  now  at  the  sub- 
station bus-bars.  Indeed,  with  the  size  of  the  units  that 
would  necessarily  have  to  be  employed,  if  a  number  of 
small  direct-current  stations  had  been  built,  and  with  the 
high  cost  of  labor  and  incidental  expenses  at  such  stations 
it  would  be  practically  impossible  to  show  any  such  econ- 
omy as  the  present  polyphase  distribution  shows. 


As  the  electric  interurban  line  gradually  approaches 
nearer  and  nearer  in  many  of  its  characteristics  to  a  steam 
railroad  it  becomes  a  matter  of  speculation  how  far  this 
tendency  to  adopt  steam  railroad  practice  will  be  followed 
by  the  electric  interurban  roads  of  the  future,  and  how  far 
they  will  retain  characteristics  distinctly  their  own.  That 
electric^  interurban  railway  practice  is  gradually  drawing 
away  from  street  railway  practice  and  closer  to  steam  rail- 
road methods  is  a  matter  of  common  knowledge.  That  the 
electric  interurban  line  is  not  going  to  adopt  stearn  railroad 
methods  entirely  is  evident  from  the  fact  that  the  electric 
lines  were  built  to  supply,  and  are  supplying,  a  place  not 
filled  by  the  steam  railroad  service.  To  this  its  success  is 
due.  That  the  electric  interurban  line  in  its  various  forms 
i'~>  supplying  a  place  hitherto  unfilled  has  been  demonstrated 
in  too  many  ways  and  places  to  admit  of  argument.  The 
existence  of  so  many  prosperous  electric  interurban  lines 
paralleling  steam  railroads  proves  that  clearly.  It  was 
argued  at  first  that  one  reason  electric  interurban  lines 
were  successful  was  because  they  followed  the  highways, 
where  they  could  pick  up  passengers  near  their  homes  and 
wdiere  the  right  of  way  and  construction  expenses  were 
light.  While  that  argument  probably  applies  to  many 
roads  now  in  operation,  what  shall  be  said  of  such  a  road, 
for  example,  as  that  of  the  Union  Traction  Company  of 
Indiana,  some  notable  features  of  which  are  reviewed  else- 
where in  this  issue?  Here  is  a  road  which  seems  to  be 
but  a  sample  of  what  is  being  done  at  numerous  other  cen- 
ters of  population  in  the  central  States.  The  sample  is  an 
excellent  one,  to  be  sure,  and  will  be  studied  with  profit 
by  the  numerous  engineers  and  managers  engaged  in  pro- 
moting and  equipping  similar  lines.  But  it  certainly  can- 
not attribute  its  marked  success  to  running  on  the  high- 
way, for,  save  in  the  towns,  it  runs  most  of  the  distance 
on  its  own  purchased  right  of  way,  graded  and  ballasted 
like  the  old-established  steam  road  which  it  parallels.  Its 
cars  stop,  to  be  sure,  at  the  country  road  crossings,  at  which 
the  company  has  seen  fit  to  establish  platforms,  but  the 
traffic  picked  up  in  this  way  is  small.  The  greater  part  of 
the  traffic  comes  from  the  towns  and  cities  along  the  way. 
On  such  a  road  as  this  it  is  largely  a  matter  of  frequency 
and  convenience  of  service  which  attracts  passengers,  com- 
bined with  the  cleanliness  of  the  electric  cars  in  summer. 
On  the  system  just  spoken  of  the  running  time  between 
cities  is  slightly  more  on  the  average  than  that  of  the 
steam  railroad  trains,  solely  because  of  the  necessity  of  slow 
speed  on  the  city  terminals  of  the  electric  lines,  but  this 
slight  dif¥erence  is  compensated  for  by  the  inconvenience 
of  going  to  the  steam  railroad  depots. 
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The  existence  of  such  electric  interurban  systems  as  this 
raises  the  question  whether  existing  steam  roads  could  not, 
if  they  would,  supply  the  character  of  service  that  some  of 
the  recent  most  costly  interurban  lines  furnish  in  many 
of  the  locations  where  such  interurban  lines  have  been  or 
are  being  built.  The  answer  to  this  is  one  that  may  well  be 
sought  after  by  steam  railroads  now  operating  in  all  the 
populous  centers  of  this  country.  That  it  has  heretofore 
been  answered  in  the  negative  by  the  majority  of  steam 
railroads  which  have  faced  prospective  competition  of 
electric  interurban  lines  is  shown  by  the  rarity  of  the  in- 
stances in  which  electric  service  has  been  put  on  steam 
roads.'  But  electric  interurban  service  is  sure  to  be  given 
by  some  company  in  every  well  populated  district,  and  it 
is  mainh'  a  question  whether  the  steam  railroad  companies 
want  to  ecjuip  for  this  kind  of  business  or  whether  they 
prefer  to  let  some  new  company  give  the  new  service. 

In  connection  with  the  subject  of  the  rating  and  perform- 
ance of  railway  motors,  which  was  discussed  last  month  by 
Mr.  Storer,  an  interesting  communication  by  Mr.  Hanchett 
appears  in  this  issue.  The  conclusions  which  are  pointed 
out  show  that  the  only  definite  way  of  determining  before- 
hand the  size  and  type  of  motor  for  a  given  car  equipment 
is  to  take  the  profile  of  the  roadbed,  together  with  the  pro- 
posed schedule,  and  compute  the  drawbar  pull  and  horse- 
power required  from  the  motor  or  motors,  in  order  to  eft'ect 
the  required  schedule,  with  the  given  weight  of  car  pas- 
sengers over  the  given  profile.  The  current  strength  re- 
quired for  each  motor  from  moment  to  moment  thus  be- 
comes known,  and  the  total  heating  effect  of  this  current, 
together  with  the  heating  in  the  iron  by  hysteresis  and  eddy 
currents,  must  be  within  the  power  of  the  motor  to  dissipate 
without  exceeding  a  safe  temperature.  It  seems  as  though 
any  other  method  of  choosing  a  motor  for  a  new  road  must 
be  mere  guesswork.  It  goes  without  saying,  however,  that 
once  a  given  type  of  motor  has  been  tried  in  practice  over 
an  established  road,  and  its  behavior  undsr  service  condi- 
tions in  regard  to  acceleration  and  temperature  have  be- 
come known,  it  becomes  an  cas}'  matter  to  select  new  mo- 
tors for  the  same  road.  Similarly,  if  the  schedule  speed 
and  profile  of  a  new  road  is  very  similar  to  the  schedule 
speed  and  profile  of  a  known  road,  then  an  engineer  can 
readily  apply  the  experience  gained  with  motors  on  the  old 
road  to  the  selection  of  motors  for  the  new,  without  going 
through  the  arithmetical  process  indicated. 

Mr.  Hanchett  carries  the  computation  of  the  motor  tem- 
perature elevation  somewhat  further  than  is  usual  by  taking 
into  account  the  capacity  of  the  motor  for  heat.  It  is  usual 
merely  to  compute  the  total  heat  expended  or  lost  in  the 
motor  during  a  cycle  of  running  operations,  and  then  find 
the  steady  current  which  at  a  mean  terminal  pressure  of, 
say,  300  volts,  would  expend  the  same  total  quantity  of 
heat  in  the  motor  in  the  same  time.  This  mean  current 
continuously  supplied  to  the  motor  on  constant  test  in  the 
factory  should  not  raise  the  temperature  of  the  motor  more 
than  75  degs.  C.  above  the  surrounding  air.  Where  the 
loads  on  the  motor  during  a  cycle  of  running  operations 
are  distributed  with  a  reasonable  degree  of  uniformity,  this 
approximate  computation  is  reliable.  Where,  however,  the 
loads  are  very  heavy  in  one  portion  of  the  rniming  cycle 
and  very  light  in  the  rest  of  the  cycle,  the  heating  of  the 
motor  might  be  dangerously  excessive  at  the  end  of  the 
heavy  load  by  reason  of  the  want  of  sufficient  thermal  ca- 


pacity in  the  motor,  even  although  the  average  heat  waste 
for  the  whole  run  might  be  well  within  the  thermal  dissi- 
pation power  of  the  motor.  In  such  cases  the  line  of  rea- 
soning followed  by  Mr.  Hanchctt's  article,  by  taking  into 
account  the  thermal  capacity  of  the  motor,  might  be  service- 
able. 

It  seems  likely  that  the  thermal  capacity  of  a  motor  might 
be  obtained  with  sufficient  accuracy  for  practical  purposes 
by  multiplying  the  weight  of  the  motor  in  grammes  by 
G.I  I,  since  the  specific  heat  of  iron  is  usually  given  as  0.114 
and  that  of  copper  as  0.095.  This  will  give  approximately 
the  quantity  of  heat  in  gram-calories  which  will  raise  the 
temperature  of  the  motor  by  i  deg.  C.  If  60  degs.  C.  be 
the  limiting  temperature  elevation  of  the  motor  under 
practical  conditions  of  service,  then  sixty  times  this  ther- 
mal capacity  will  be  the  energy  in  therms  that  must  be 
given  to  the  motor,  without  any  escape  in  convection  or 
radiation,  in  order  to  bring  the  motor  to  the  limiting  tem- 
perature, and,  since  there  arc  approximately  860  therms  in 
a  watt-hour,  we  may  obtain  the  approximate  thermal  ca- 
pacity of  the  motor  in  watt-hours  by  dividing  the  product 
in  therms  by  this  constant.  This  means  a  thermal  capacity, 
for  a  60-deg.  temperature  of  elevation,  of  about  3.4  watt- 
hours  per  pound  of  motor.  A  motor  weighing  a  short  ton 
would,  therefore,  be  raised  to  the  limiting  temperature  by 
about  7  kw-hours  of  energy,  assuming  that  no  escape  of 
heat  by  radiation  or  convection  could  take  place. 



Arbitration  Extraordinary 

We  have  been  reading  with  some  profit  and  more  amuse- 
ment the  proceedings  in  the  arbitration  hearing  in  London 
ovtr  the  electrical  equipment  of  the  so-called  Inner  Circle. 
The  technical  nature  of  the  questions  involved  and  the 
novel  features  of  the  propositions  contained  in  the  lowest 
tender  give  the  affair  more  than  usual  interest.  The 
general  nature  of  the  issues  in  question  are  well  known  to 
our  readers,  and  the  digest  given  elsewhere  of  the  hear- 
in;',  which  has  taken  place  during  the  past  month,  sum- 
marizes the  situation  up  to  date.  The  whole  question  has 
now  l.)een  summed  up  by  counsel  on  both  sides,  and  is  await- 
ing the  decision  of  the  distinguished  arbitrator  chosen,  as 
a  London  contemporary  cheerfully  puts  it,  "Because  he  is 
supposed  to  know  nothing  about  electricity  or  traction." 
On  one  side  or  the  other  some  of  the  most  distinguished 
scientific  spellbinders  of  the  L'nited  Kingdom  and  else- 
where have  testified,  and  it  is  safe  to  predict  that  if  the 
referee  had  even  any  tentative  beliefs  on  the  subject  under 
discussion  they  will  be  thoroughly  muddled  before  the  wit- 
nesses get  through  with  him. 

The  question  really  on  trial  is  whether  the  parties  inter- 
ested would,  considering  the  work  to  be  done  and  the 
state  of  the  art,  be  justified  in  installing  the  polyphase 
traction  system  advocated  by  Ganz  &  Company,  as  against 
the  usual  form  of  continuous  current  traction  specified  in 
the  other  tenders.  The  whole  polyphase  traction  svstem 
is  thus  involved  in  its  broadest  aspects. 

We  must  suggest  in  the  beginning  that  it  is  the  veriest 
mibecility  to  submit  such  a  question  to  a  non-technical 
referee.  To  decide  the  matter  upon  its  merits  requires  a 
profound  knowledge  of  its  technical  aspects  and  an  ex- 
traordinary grasp  of  the  cnmmereial  conditions  to  be  met. 
Whatever  the  decision,  and  whether  it  is  or  is  not  in  ac- 
cordance with  our  personal  convictions,  we  shall  consider 
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it  as  absolutely  inconclusive,  as  representing  only  the  rela- 
tive success  of  the  two  contestants  in  befogging  the  judicial 
mind. 

Now,  to  look  at  the  matter  purely  from  an  engineering 
standpoint,  the  burden  of  proof  lies  assuredly  upon  the 
Ganz  proposition.  The  equipment  of  the  Inner  Circle  is 
closely  akin  to  the  problems  already  successfully  dealt 
with  on  American  elevated  lines.  It  involves  the  handling 
of  an  immense  passenger  traffic  at  good  speed  on  a  line 
with  frequent  stops.  There  is  absolutely  no  doubt  what- 
ever that  the  continuous  current  mutiple-unit  system  in- 
stalled on  canonical  lines  would  do  the  work,  so  far  as 
operative  properties  are  concerned,  in  a  thoroughly  satis- 
factory manner.  On  the  other  hand,  there  is  some  doubt 
whether  the  Ganz  proposition,  if  carried  out,  would  lead 
to  equally  good  results.  Some  of  this  doubt  arises  from 
certain  intrinsic  difficulties  in  adapting  alternating  motors 
to  heavy  electric  traction,  and  is  worthy  of  serious  discus- 
sion. Other  objections  raised  are  merely  regarding  trivial 
details,  which  have  no  material  bearing  on  the  final  result, 
and  still  others  are  only  the  usual  quibbles  urged  against 
every  new  development,  unworthy  the  attention  of  any 
sensible  man. 

The  fundamental  difficulty  with  induction  motors  for 
traction  lies  in  the  fact  that  no  method  of  speed  control  as 
yet  devised  for  such  machines  is  the  full  equivalent  of  the 
series-parallel  control  familiar  in  continuous  current  prac- 
tice. The  nearest  approach  to  it  is  the  so-called  "concate- 
nated" connection  of  the  motors,  which  has  been  tried  with 
rather  indiflferent  results  in  experiments  conducted  several 
years  ago.  As  Mr.  Blathy  pointed  out,  however,  one  can- 
not get  good  results  by  putting  in  concatenation  two  mo- 
tors individually  unfitted  for  such  use,  and  certainly  the 
process  would  be  vastly  more  successful  with  motors  of 
very  low  inductance  than  with  those  on  which  it  was  orig- 
inally tried.  Rheostatic  control  is  eflfective,  but  inefficient 
if  it  has  to  be  used  to  any  great  extent,  and  it  is  only  fair 
to  note  that  electric  traction  of  the  kind  necessary  on  the 
Inner  Circle  is  a  constant  succession  of  starts  and  stops. 
Now,  if  the  statements  of  Mr.  Blathy  regarding  the  results 
obtained  from  the  concatenated  control  with  suitable  mo- 
tors and  at  rather  low  frequency  (25  periods)  are  borne 
out  by  experience,  there  is  little  doubt  that  the  only  ma- 
terial difficulty  in  polyphase  traction  has  been  overcome, 
and  that  the  rapid  acceleration  usually  desired  in  heavy 
suburban  service  can  be  obtained  without  difficulty.  Here 
is  a  question  of  fact  which  could  be  settled  once  for  all 
by  experimental  runs  with  motors  such  as  Ganz  &  Com- 
pany propose  to  furnish,  and  it  should  be  so  settled  without 
delay.  There  is  no  need  here  of  long-winded  polemics — • 
either  Ganz  &  Company  have  solved  the  problem  of  prac- 
tical speed  control  in  polyphase  traction  motors  or  they 
have  not.  If  they  have,  the  sooner  engineers  in  general 
understand  this  the  better  it  will  be ;  if  not,  then  Ganz  & 
Company  will  have  wrought  their  own  destruction  in  the 
pending  issue.  The  burden  of  th'e  proof  is  upon  them,  and 
it  should  promptly  be  shouldered. 

It  may  prove  that,  while  measurably  successful,  the 
scheme  of  control  will  not  permit  an  eflfective  rate  of  ac- 
celeration quite  so  great  as  is  considered  desirable  in  con- 
tinuous current  practice.  In  such  case  it  is  for  Ganz  & 
Company  to  prove  that  the  required  speed  can  be  made 
with  the  acceleration  readily  attainable  without  increasing 
the  cost  of  the  energy  per  round  trip.   There  has  been  con- 


siderable nonsense  talked  about  this  matter  of  rapid  ac- 
celeration. While  it  is  self-evident  that  energy  wasted  in 
brake  friction  is  energy  lost,  it  does  not  necessarily  follow 
that  the  quicker  the  acceleration  the  greater  the  efficiency. 
The  most  economical  rate  of  acceleration  is  determined  by 
the  design  of  the  motors  and  the  efifect  of  the  current  de- 
manded upon  the  load  factor  of  the  station,  as  well  as  by 
other  minor  considerations.  If,  as  has  been  claimed,  larger 
motors  are  needed  to  give  the  required  train  service  upon 
the  polyphase  system,  it  is  certainly  competent  to  inquire 
whether  this  either  increases  the  price  of  the  plant  as  a 
whole  or  the  cost  of  power  per  trip. 

In  heavy  traction,  such  as  is  being  tried  at  Zossen,  where 
acceleration  is  only  an  incident  and  the  motors  run  nor- 
mally at  full  speed,  the  polyphase  system  has  certain  very 
marked  advantages  that  will  hardly  be  denied  by  anyone 
competent  to  judge ;  but  the  Inner  Circle  is  a  very  different 
matter,  and  success  there  depends  largely  upon  the  ef- 
fectiveness of  the  proposed  speed  control,  which  is,  as  we 
have  just  intimated,  a  matter  in  which  no  evidence  save 
that  of  experiment  is  worth  taking.  We  attach  very  little 
miportance  to  the  claim  set  up  by  Mr.  Blathy  of  material 
gains  from  energy  returned  to  the  line  by  electrodynamic 
braking.  If  it  be  feasible  with  alternating  currents,  it  will 
also  prove  to  be  feasible  with  continuous  currents. 

On  the  other  hand,  we  take  little  stock  in  the  criticism 
of  the  minor  details  of  the  Ganz  scheme — the  resistances, 
the  trolley,  the  motor  suspension,  and  such  like  things. 
Theoretical  objections  to  what  the  other  fellow  is  doing  are 
not  usually  very  important,  and  so  far  as  can  be  told  at  this 
distance  there  is  nothing  in  the  entire  auxiliary  equipment 
of  the  Ganz  scheme  on  its  face  so  entirely  unlikely  to  work 
properly  as  the  ordinary  multiple-unit  control  which  is  in 
regular  everyday  use.  Against  no  successful  device  which 
we  know  could  so  many  plausible  and  logical  objections  be 
urged — but  it  works,  and  that  is  the  end  of  the  matter. 
Obviously  in  installing  a  new  system  some  unforeseen 
troubles  are  likely  to  appear,  but  it  has  been  the  ordinary 
experience  that  such  troubles  have  proved  to  be  temporary. 
If  the  conduit  system  here  in  New  York  had  been  aban- 
doned because  of  trouble  with  the  plows,  electric  traction 
of  that  character  would  have  made  precious  little  headway, 
but  persistent  effort  told,  and  the  difficulty  gradually  faded 
away.  In  the  present  state  of  electric  traction  it  is  not  suf- 
ficient to  say  that  a  thing  is  new  or  untried  in  order  to  con- 
demn it.  Every  advance  in  the  art  has  been  a  new  and  un- 
tried thing  within  ten  years  or  so,  and  has  been  decried  by 
somebody  as  theoretically  bad  and  practically  unworkable. 
The  only  real  question  at  issue,  then,  is,  have  Ganz  &  Com- 
pany worked  out  a  system  of  concatenated  control  which 
enables  the  necessary  acceleration  to  be  furnished  with  a 
smoothness  and  efficiency  comparable  with  that  secured 
by  the  series-parallel  control ;  if  so,  it  must  be  recognized 
that  their  system  can  be  made  to  include  all  the  operative 
facility  hitherto  attainable  only  by  continuous  current  mo- 
tors. This  claim  cannot  be  proved  or  disproved  by  a  group 
of  experts  testifying  as  to  their  preconceived  notions  re- 
garding apparatus  which  they  have  not  personally  tested  or 
conditions  which  they  have  not  yet  experienced.  A  series 
of  actual  tests  on  a  car  fitted  with  the  Ganz  control,  made 
by  a  joint  committee  of  engineers,  and  submitted  without 
comment  to  a  board  of  technical  experts  serving  as  arbi- 
trators, before  whom  no  ex  parte  evidence  should  be  laid, 
would  settle  this,  the  vital  point  of  the  controversy,  in  short 
order. 
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Notable  Features  in  the  Operation  of  the  Union  Traction 
Company  of  Indiana 


To  the  projector  and  operator  of  interurban  electric  rail- 
ways the  operation  of  the  interurban  lines  of  the  Union 
Traction  Company  of  Indiana  shoidd  have  many  lessons  of 
value.  This  company  is  now  operating  an  interurban  sys- 
tem connecting  the  cities  of  Indianapolis,  Anderson,  Mun- 
cie,  Elwood,  Alexandria  and  Marion,  making  in  all  97  miles 
of  interurban  line,  over  which  a  service  on  I -hour  intervals 
is  given,  all  of  which  is  operated  on  a  plan  which  probably 
represents  as  advanced  electric  interurban  practice  as  can 
be  found  anywhere  by  a  road  using  the  overhead  trolley. 
Nineteen  interurban  cars  are  called  for  by  the  regular 
schedule.  It  may  be  said  in  general  that  these  interurban 
lines  approach  very  close  to  steam-road  practice  in  many 
particulars.  For  example — in  the  matter  of  roadbed  and 
right  of  way,  the  greater  pari  of  the  mileage  is  on  the  com- 
pany's own  right  of  way,  and  it  is  graded  and  ballasted 
after  the  manner  of  the  most  approved  steam  railroad  prac- 
tice. (See  Fig.  i.)  It  has  not  been  found  necessary  in 
most  cases  to  purchase  as  wide  a  right  of  way  as  is  com- 
mon with  steam  railroads,  because  the  character  of  the 
country  through  which  the  Union  Traction  Company's 
lines  run  is  so  level  that  extensive  grading  and  filling  is  not 
needed,  and  hence  no  great  amount  of  room  is  necessary 
for  the  right  of  way. 

In  the  larger  cities  reached  by  these  lines  the  cars  run 
over  the  tracks  of  the  local  city  systems.  These  latter,  how- 
ever, are  also  owned  by  the  Union  Traction  Company  of 
Indiana,  which  operates  the  56  miles  of  the  various  city 
systems  as  well  as  its  interurban  lines. 

The  population  served  outside  of  Indianapolis  is  about 
175,000.   Indianapolis  has  169,164. 

DESPATCHING  SYSTEM 

As  the  lines  are  mostly  single  tracked,  a  thorough  system 
of  train  despatching  is  a  necessary  part  of  the  operation 
of  a  railway  of  this  kind.    The  general  lines  followed  are 


FIG.  2.- 


-METHOD  OF  RECEIVING  DISPATCHERS'  ORDERS. 
TELEPHONE  IN  CAB 


those  employed  on  the  steam  railroads,  with  the  important 
exception  that  the  telephone  instead  of  the  telegraph  is  the 
means  of  communication,  and  that  it  is  not  necessary  to 
place  operators  to  receive  despatches  at  the  various  switches 
along  the  line.  The  company  has  on  its  poles  on  one  side  of 
the  road  over  the  entire  system  (Fig.  2)  two  pairs  of  tele- 
phone wires.  One  pair  of  these  wires  is  for  the  exclusive  use 
of  the  train  despatcher.    The  other  pair  is  for  the  general 


use  of  the  officers  and  employees  in  transacting  the  com- 
pany's business.  The  train  despatcher's  telephone  line  runs 
over  the  entire  system.  The  only  telephone  instruments 
permanently  bridged  across  this  pair  of  telephone  lines  is 
the  despatcher's  telephone  at  headquarters.  At  every  turn- 
out is  placed  a  pair  of  telephone  connection  boxes,  as  shown 
ir.  Fig.  2.    These  boxes  are  so  placed  as  to  be  within  easy 


IG.  1.— TYPICAL  VIEW  OF  A  SECTION  OF  TRACK 

reach  of  the  motorman's  vestibule  on  the  car,  whether  on 
main  line  or  siding.  When  a  motorman  stops  opposite  one 
of  these  boxes,  he  has  only  to  take  a  connector,  which  is 
attached  by  flexible  cable  to  the  telephone  instrument  hang- 
ing in  his  cab,  and  hang  it  over  the  pair  of  terminals  in  the 
telephone  box  on  the  pole.  He  can  then  talk  directly  to  the 
despatcher  without  ringing  up  or  any  preliminary  time- 
consuming  operations.  Of  course,  if  some  other  motor- 
man  is  talking  with  the  despatcher,  the  others  must  await 
their  turn.  Fig.  2  shows  a  car  receiving  a  message  from 
the  despatcher.  By  having  the  telephone  connection  boxes 
so  easily  accessible  from  the  car,  messages  can  be  received 
promptly,  with  very  little  delay  in  securing  connection  with 
the  despatcher.  As  the  despatcher's  instrument  is  the  only 
one  that  is  bridged  across  the  line,  there  is  no  trouble  from 
poor  operation  of  the  despatcher's  line  on  account  of  too 
many  instruments  being  on  the  line  at  once.  The  road  is 
provided  with  turnouts  every  2  miles,  but  as  at  present 
operated,  these  are  not  all  used.  The  time  table  is  ar- 
ranged so  that  cars  running  on  regular  time  meet  at  cer- 
tain turnouts,  indicated  by  bold-faced  type  on  the  em- 
ployees' printed  time  table.  If  the  despatcher  wishes  a  car 
crew  to  report  to  him  at  any  point  between  the  regular  re- 
porting points,  he  has  simply  to  give  orders  to  that  effect 
when  the  car  crew  reports  at  one  of  the  regular  reporting 
points.  When  a  car  waits  more  than  five  minutes  to  meet 
an  opposing  car  at  a  turnout,  the  crew  reports  to  the  des- 
patcher for  orders.  The  despatcher  uses  a  regular  train 
sheet,  made  up  and  ruled  in  the  same  way  as  a  railway 
time  table,  in  keeping  record  of  the  position  of  each  car. 
To  assist  him  in  keeping  in  mind  the  points  at  which  extra 
or  delayed  cars  are  to  report,  it  is  necessary  on  a  system  of 
this  kind,  where  there  are  so  many  work  trains  and  extras, 
to  use  what  is  known  as  the  peg  system ;  that  is,  on  the 
board  in  front  of  the  despatcher  is  a  diagrammatic  map  of 
the  lines,  with  all  the  turnouts  indicated  thereon.  At  each 
turnout  are  holes  for  several  pegs.  When  the  despatcher 
gives  orders  to  the  car  crew  to  report  at  a  certain  turnout 
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he  puts  a  peg  representing  the  car  at  the  turnout  at  which 

it  is  to  report.  There  is  thus  kept  before  the  despatcher  at 
any  time  a  record  of  the  cars  which  are  to  report  to  him 
and  their  locations  at  the  time  they  will  report. 

With  the  telephone  it  is  advisable  to  take  precautions 
against  errors — especially  errors  in  numbers.    Orders  are 

UNION  TRACTION  COMPANY  OF  INDIANA. 

TRAIN  ORDER  BLANK.  FORM  A. 

Older    Date  29  

To  ^onchccfor  and  Motonnan, 

Train  Mo  Motor  jVo.  at  Siding  Mo  

Meet  Train  Xo  Motor  Mo  at  Siding  Mo  

-and  reppri  at  Siding  Mo  —  _  „  


Complete  :  _  

Dispatcher. 

FIG.  3.— TRAIN  ORDER  IN  BLANK 

written  out  as  they  are  given  by  both  despatcher  and  train 
crew,  the  blank  used  being  reproduced  herewith  in  Fig. 
3.  In  receiving  the  order  the  motorman  reads  it  back  to 
the  despatcher,  two  or  three  words  at  a  time,  as  he  writes  it. 
When  the  order  is  finished,  the  motorman  reads  over  the 
entire  order  to  the  despatcher,  and  the  despatcher  under- 
lines each  word  as  the  motorman  reads  it.  When  a  car  is 
on  time  and  is  to  report  only  at  its  regular  reporting  points, 
iL  is  necessary  only  to  give  the  verbal  order  to  go  ahead. 


the  line  wishes  to  communicate  with  headquarters  or  any 
other  part  of  the  system,  he  has  simply  to  connect  a  portable 
telephone  at  one  of  these  connection  boxes.  In  case  of  a 
wreck  or  derailment  of  any  of  the  cars,  these  boxes  can 
also  be  used  by  a  car  crew.  As  they  are  placed  every  half- 
mile,  it  is,  of  course,  impossible  for  a  wreck  to  be  more  than 
a  quarter  of  a  mile  away  from  a  connection  box.  The  com- 
pany employs  one  man  who  puts  in  all  his  time  maintaining 
telephone  lines  and  instruments.  The  instruments,  it  is 
stated,  have  given  very  little  trouble.  One  of  the  chief 
defects  has  been  that  of  broken  wires  or  wet  insulation  m 
the  flexible  cable  which  is  used  to  connect  the  portable  in- 
struments to  the  connection  boxes.  The  connector  used  is 
simply  a  handle  with  two  hooks  placed  like  horns.  When 
connection  is  desired  these  hooks  are  hung  over  the  two 
terminals  in  the  connection  boxes.  The  telephone  circuits 
are  both  of  No.  12  hard  drawn  copper  wire,  and  are  run 
on  a  four-pin  cross-arm  on  the  poles  along  one  side  of  the 
road.  The  high-tension  and  low-tension  feeders  are  run 
on  higher  poles  on  the  opposite  side  of  the  road,  as  seen 
in  Fig.  I,  the  high-tension  feeders  being  run  above  every- 
thing else. 

SPEEDS 

In  matter  of  speeds  the  interurban  cars  of  this  company 
make  about  the  same  time  as  the  trains  of  the  steam  rail- 
road, but  make  a  great  many  more  stops.  For  example, 
between  Muncie  and  Indianapolis,  a  distance  of  53  miles, 
the  running  time  for  cars  making  all  stops  is  2Y4  hours. 
Recently  an  express  service  has  been  put  on  between  Mun- 
cie and  Indianapolis,  in  which  cars  stop  for  passengers 
only  at  Anderson.  The  time  of  these  express  cars  is  2 
hours.    The  fastest  limited  train  on  the  Big  Four  Rail- 


FIG  4.— TELEPHONE  CONNECTION  BOX  HOR 
GENERAL  SERVICE 

Cars  are  considered  on  time  unless  more  than  five  minutes 
late. 

GENERAL  TELEPHONE  SERVICE 

As  stated  before,  in  addition  to  the  despatcher's  telephone 
line  there  is  a  line  for  general  service  over  the  whole  system. 
This  line  has  instruments  at  the  company's  car  houses  and 
offices  in  all  the  cities  to  which  it  runs,  and  on  its  line  there 
is  placed  every  half-mile  a  connection  box  (Fig.  4)  on  one 
of  the  company's  poles.  Thes.e  boxes  are  like  those  used  on 
the  despatching  system,  except  they  are  placed  directly  on 
a  pole  and  not  on  an  arm.  They  are  also  painted  a  differ- 
ent color  from  the  despatcher's  circuit  connection  boxes. 
When  a  work  train  is  on  the  line  or  any  employee  along 


FIG.  5.— A  GOOD  TRACK  FOR  50  MILES  AN  HOUR 

road,  which  parallels  the  Union  Traction  Company,  is  I 
hour  and  13  minutes.  The  slow  local  trains  consume  I 
hour  50  minutes  in  making  this  run.  In  this  connection  it 
must  be  remembered  that  25  minutes  is  consumed  be- 
tween the  city  limits  and  the  center  of  Indianapolis,  as  the 
interurban  cars  cannot  make  any  faster  schedule  than  the 
city  cars  between  which  they  run.  Considering  this,  the 
time  made  by  the  interurban  cars  is  certainly  excellent,  and, 
taken  together  with  their  operation  on  i  hour  headway, 
captures  for  them  the  business.  The  maximum  speeds  at- 
tained run  as  high  as  60  miles  an  hour,  while  speeds  of 
40  and  50  miles  an  hour  between  stations  are  common.  Of 
course,  in  order  to  make  a  speed  of  this  kind  safely  a  good 
track  and  roadbed  is  necessary,  and  this  the  Union  Traction 
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Company  has,  as  can  be  seen  from  Fig.  5,  taken  from  the 
rear  of  a  car  at  50  miles  an  hour.  The  rails  are  70-lb. 
standard  section  T,  rolled  in  60-ft.  lengths,  and  perhaps 
the  best  illustration  of  the  condition  of  the  track  is  the  fact 
that  it  is  impossible  to  count  the  joints  when  riding  in  the 
middle  of  a  car  going  at  full  speed.  It  is  only  on  the  plat- 
forms that  the  click  at  the  rail  ends  can  be  detected.  It  is 
considered  on  this  road  that  the  speeds  above  mentioned 
are  nearly  the  limit  at  which  it  is  practicable  to  work  the 


and  owing  to  the  newness  of  the  art  of  interurban  railroad- 
ing, such  practice  is  worth  special  notice.  Perhaps  the 
nearest  approach  to  it  found  in  previous  practice  is  that  on 
the  elevated  lines  of  Chicago,  and  in  this  connection  it  may 
be  noted  that  J.  S.  Hamlin,  the  general  master  mechanic 
of  the  company,  acquired  a  part  of  his  experience  in  the 
shops  of  the  Metropolitan  West  Side  Elevated,  of  Chicago. 

As  the  present  shops  are  somewhat  cramped,  a  new  shop 
and  car  house  is  to  be  erected  next  spring.    These  shops 


FIG.  7.— STANDARD  MOTOR  TRUCK,  M.  C.  B.  LINES 


FIG.  8.— NOZZLES  AND  HOSE  CONNECTION 
FOR  CAR  AND  MOTOR  CLEANING 


overhead  trolley.  Since  the  track  ballasting  and  surfacing 
has  been  completed  so  that  the  track  is  smooth,  there  is  ex- 
tremely little  trouble  from  the  trolley  coming  off  at  high 
speeds.  While  at  the  speeds  so  far  attained  there  is  no 
practical  difficulty  with  the  trolleys,  for  higher  speeds  and 
greater  length  of  trains  the  trolley  would  be  out  of  the 
question.  The  trolley  wheels  used  are  6  ins.  in  diameter, 
and,  of  course,  wear  out  very  rapidly  in  this  service,  not 
only  on  account  of  the  wear  in  the  bearing  of  the  wheel, 
but  because  of  the  volume  of  the  current  that  is  conducted 
from  the  wheel  to  the  wire.  At  full  speed  the  current  re- 
quired on  a  level  is  about  150  amps.  The  maximum  cur- 
rent taken  during  acceleration  when  the  motors  are 
thrown  into  multiple  is  from  300  to  350 
amps.  Considering  the  volume  of  the  cur- 
rent which  must  be  taken  by  the  trolley- 
wheel,  it  is  not  surprising  that  the  wear  is 
rapid,  although,  as  stated  before,  it  is  within 
reasonable  limits. 

INTERURBAN  CAR  EOUirMENT. 

The  cars  which  are  on  the  interurban  lines 
(Fig.  6)  are  52  ft.  6  ins.  long  over  all,  and 
weigh,  complete  with  motors,  64,000  lbs. 
The  motors  are  on  the  front  truck,  and  are 
No.  50-C  Westinghouse,  rated  at  150  hp 
each.  Both  front  and  rear  trucks  (Fig.  7) 
were  built  on  the  general  lines  of  a  M.  C.  B. 
truck  by  the  Baldwin  Locomotive  'Works. 
These  trucks  are  very  satisfactory,  not  only 
in  the  way  they  ride  at  high  speeds,  but  in 
the  matter  of  maintenance  and  repairs.  The 
motor  truck  has  36-in.  steel-tired  wheels  on 
axles  of  open-hearth  steel  6+  ins.  in  diameter.  Some  cars 
equipped  with  four  motors  of  the  same  total  capacity  as 
the  present  are  to  be  tried  for  the  sake  of  comparison  with 
the  two-motor  equipments  in  the  matter  of  maintenance. 
The  four-motor  equipments  will  be  of  a  somewhat  higher 
maximum  speed  than  the  present  ones,  and  this  probably 
means  that  over  60  miles  an  hour  will  be  reached.  The  car 
bodies  used  in  this  interurban  service  were  described  in  the 
Street  Railway  Journal  of  Dec.  i,  1900. 

SHOP  AND  SHOP  PRACTICE 

In  the  operation  of  heavy  interurban  cars  the  introduc- 
tion of  changes  in  shop  practice  from  that  common  with 
the  light  city  and  suburban  cars  is,  of  course,  advisable, 


will  be  500  ft.  X  135  ft.,  nine  tracks  wide.  These  tracks 
will  run  clear  through  from  one  end  of  the  shop  to  the 
other,  so  that  entrance  can  be  had  from  the  main  line  to 
either  end  of  the  shop.  Two  tracks  will  be  devoted  to 
erecting  purposes. 

The  plan  Mr.  Hamlin  contemplates  for  removing  the 
trucks  is  of  special  interest.  In  one  of  the  repair-shop 
tracks  will  be  a  section  of  track  the  length  of  a  truck,  which 
can  be  lowered  into  a  pit.  This  section  will  be  raised  and 
lowered  by  compressed  air,  with  an  air  piston  under  each 
corner,  and  all  four  air  pistons  controlled  by  a  regular  air- 
I/rake  engineer's  valve.  When  not  in  operation,  the  plat- 
form on  which  the  short  section  of  track  is  laid  will  rest  on 


FIG.  6.— STANDARD  INTERURBAN  CAR 

removable  timbers.  When  a  truck  is  to  be  removed  from 
a  car,  the  car  will  be  placed  so  that  the  truck  to  be  removed 
will  be  run  over  the  platform  track ;  the  platform  will  then 
be  raised  slightly  by  means  of  compressed  air,  and  support- 
ing timbers  will  be  placed  across  underneath  the  car  body. 
The  timbers  which  supported  the  platform  when  it  was  at 
rest  will  then  be  taken  out,  and  the* platform  with  the  truck 
on  it  will  be  lowered  part  way.  The  motor  leads  can  then 
be  disconnected.  The  platform  will  then  be  lowered  to  the 
level  of  the  pit  floors.  In  the  pit  is  to  be  a  track  of  standard 
gage,  and  there  will  be  room  in  the  pit  on  each  side  of  the 
platform  track  for  a  truck.  When  the  platform  with  the 
truck  upon  it  is  lowered  to  the  pit,  the  truck  to  be  repaired 
will  be  run  off  one  end  of  the  platform,  and  a  new  truck 
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to  replace  it  will  be  in  readiness  at  the  other  end  of  the 
platform.  As  soon  as  the  old  truck  is  run  off  the  new  truck 
will  be  run  on  in  its  place  and  the  platform  hoisted  to  its 
highest  level,  so  that  the  new  truck  can  he  put  under  the 
car.  This  plan  is  a  modification  of  that  employed  by  the 
Metropolitan  Elevated  shops  at  Chicago,  the  principal  dif- 


FIG.  9.— TOOLS  AND  TOUL  BOX 

ference  being  that  in  the  present  case  the  repair-shop  tracks 
are  to  be  on  the  ground  level,  with  pits  underneath,  where- 
as in  the  elevated  shops  the  repair  tracks  are  on  the  second 
tloor  of  the  building  and  trucks  are  lowered  to  the  ground 
floor.  The  plan  will  be  a  great  time  saver,  and  this  time 
saving  will  not  only  include  the  wages  of  the  men  working 
on  the  car  trucks,  but  it  will  enable  a  car  to  be  replaced  on 
the  road  in  a  very  short  time,  since  as  long  as  there  is  a 
truck  in  good  condition  in  the 
repair  shop  it  is  only  a  mat- 


Christensen  air  brakes  with  independent  motor  com- 
pressors are  on  all  the  interurban  cars.  An  automatic 
switch  for  starting  ?nd  stopping  the  air  pump  is  not  used. 
Instead  of  this;  a  pop  valve  is  placed  in  the  train  pipe  in 
the  motorman's  cab,  and  when  sufficient  air  pressure  is 
reached  this  will  begin  to  blow  off  and  announce  to  the 
motorman  that  it  is  time  to  shut  off  the  compressor 
motor.  The  compressor  motor  is  started  and  stopped 
by  a  jack-knife  switch  in  the  motorman's  cab,  and  it 
is  part  of  the  motorman's  duties  to  see  that  his  com-- 
])ressor  is  started  and  stopped  to  maintain  a  sufficient 
air  supply.  The  pressure  carried  is  from  60  to  80 
lbs.  in  the  storage  reservoir.  In  making  ordinary 
service  stops  about  20  lbs.  pressure  in  the  air-brake 
cylinder  is  common.  The  brake  leverage  is  so  ad- 
justed on  these  cars  that  the  total  brake-shoe  pres- 
sure on  the  wheels  in  emergency  stops  is  equal  to  90 
p^r  cent  of  the  weight  upon  the  wheels  of  the  rear 
truck,  it  being  assumed  that  the  car  is  not  loaded. 
The  higher  percentage  of  the  front  truck  is  to  allow 
for  the  momentum  of  the  motor  armatures.  In  con- 
necting motor  leads  to  the  car  truck  the  General  Elec- 
tric jack-knife  connectors  are  used,  and  the  hose  is 
slipped  over  the  connectors  for  protection.  The  ends 
of  the  hose  are  taped  over.  It  is  the  general  prac- 
tice to  clean  cars  and  motors  by  compressed  air 
supplied  directly  from  the  storage  air  reservoirs 
on  the  car.  On  each  car  is  a  connection  to  which  a  hose 
can  be  attached  for  cleaning  purposes.  The  form  of 
nozzles  used  is  illustrated  herewith  in  Fig.  8.  The  plain 
round  nozzle  is  for  cleaning  out  motors  and  the  flat 
nozzle  for  cleaning  car  floors  and  cushions.  The  flat  nozzle 
has  a  slit  1-64  in.  wide  and  about  3  ins.  long.  This  slit 
was  made  by  sawing  clear  across  the  end  of  the  nozzle, 
filling  up  the  ends  of  the  slit  with  solder,  and  hammering 
the  slit  partly  shut,  until  it  was  reduced 
to  the  width  of  1-64  in.  The  use  of  the 
air-brake  compressors  and  storage  res- 
ervoirs to  supply  air  for  cleaning  is  ex- 


FIG.  10.— COMBINATION  SIGN  AND 
SHIELD  FOR  ARC  HEADLIGHT 


FIG.  II.— ELECTRIC  PILE  DRIVER 


ter  of  the  time  it  takes  to  change  trucks  until  a  car  can 
be  made  ready  for  service  again  if  the  trouble  is  confined 
to  the  truck  or  motors  thereon.  There  is  also  likely  to  be 
less  strain  on  the  car  body  than  if  jacks  or  block  and  tackle 
are  used  to  hoist  the  car  body.  It  is  extremely  unlikely 
in  the  latter  case  that  at  some  time  in  the  tedious  operation 
of  the  removing  or  replacing  of  a  truck  one  corner  of  the 
car  will  not  be  lifted  higher  than  the  opposite  corner,  with 
the  result  that  there  is  considerable  strain  on  the  car  body 
and  working  of  the  joints.  Although  this  may  not  be  no- 
ticeable at  first,  it  is  sure  to  cause  badly  fitting  sash  and 
other  trouble  in  time. 


FIG.  13.— MOTOR  FOR  SYNCHRONIZING  ON 
ENGINE  GOVERNOR  SPRING 

tremely  convenient,  especially  where  cars  are  cleaned  in 
small  local  shops,  away  from  the  main  or  general  repair 
shop.  It  is,  of  course,  usually  necessary  to  run  the  com- 
pressor on  the  car  while  the  cleaning  is  going  on,  as  the 
storage  reservoir  is  not  of  sufficient  capacity  to  supply  air 
for  cleaning  for  a  great  length  of  time. 

Under  the  center  of  each  cat*  is  a  tool  box,  in  which  is 
carried  tools  for  use  in  emergencies.  As  the  distances  are 
so  great,  it  is  very  desirable  that  train  crews  have  at  their 
disposal  means  of  getting  a  car  on  the  track  or  temporarily 
rej^airing  the  trolley  or  triicks.  The  tools  carried  in  the 
box  consist  of  a  heavy  hog  rope,  a  long  coupling  link,  5  ins. 


December  7,  igoi.] 


STREET  RAILWAY  JOURNAL. 


825 


O  Majciiica 


MAP  OF  THE 

UNION  TRACTION  CO. 
OF  INDIANA 
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long,  a  standard  Van  Dorn  coupling  link,  a  pair  of  wreck- 
ing frogs  for  derailed  cars,  and  a  pair  of  trolley  pick-ups. 
The  latter  consist  simply  of  tongs  with  wooden  handles  so 
arranged  that  the  trolley  wire  can  be  picked  up  with  them, 
and  they  can  then  be  tied  together  to  keep  the  wire  clear 
of  the  ground  until  the  repair  car  arrives. 

The  tool  box  and  the  tools  enumerated,  as  well  as  some 
other  things  carried  by  each  car,  is  illustrated  in  Fig.  9. 

Compressed  air  is  also  used  for  feeding  sand  to  the  rails 
from  the  sand  boxes.  The  sand  box  is  placed  directly  on 
the  truck  frame,  so  as  to  spring  with  the  wheels.  The  com- 
pressed air  from  the  motorman's  valve  is  taken  to  the 
sand  box  by  a  simple  rubber  hose.  The  sand  box  used  is 
the  Nicholas-Lintern  air  sander.  In  this  the  sand  drops  by 
gravity  into  a  crooked  pocket,  and  the  compressed  air  also 


tination  signs  of  a  color  that  will  indicate  the  destination 
independently  of  the  lettering  of  the  sign,  so  that  the 
destination  of  the  car  can  be  determined  by  those  familiar 
with  the  service  before  the  lettering  on  the  sign  can  be 
read.  The  signs  are  hung  on  both  sides  of  the  vestibule 
dash  (Fig.  2)  and  also  just  in  front  of  the  rear  step  on 
one  of  the  side  panels,  for  the  convenience  both  of  pas- 
sengers hailing  the  car  and  those  boarding  it  while  it  is 
standing  at  its  regular  stopping  place  in  a  city.  As  the  re- 
quirements of  the  law  in  Indianapolis  are  for  an  illuminated 
sign  at  night,  and  as  it  is  also  necessary  to  shade  the  arc 
headlight  in  some  way  when  operating  in  that  city,  the  com- 
pany has  accomplished  a  double  purpose  by  having  a  cap 
(Fig.  10)  which  fits  over  the  front  of  the  arc  headlight 
when  in  town.    This  cap  consists  of  canvas  painted  white. 


FIG.  12— ENGINE  ROOM  OF  POWER  HOUSE,  UNION  TRACTION  COMPANY 


enters  this  pocket  to  drive  it  on  into  the  track  hose.  The 
pocket  is  of  such  a  shape  that  the  sand  will  not  of  itself 
work  through  without  the  application  of  compressed  air. 
In  order  to  keep  dust  and  sand  from  the  axle  bearings  of 
the  motors  a  sheet-brass  sleeve  is  placed  over  the  axle  to 
bridge  the  space  between  the  motor  axle  bearings.  This 
sleeve  is  made  in  halves. 

Like  all  interurban  roads,  this  system  is  limited  in  the 
width  and  depth  of  wheel  flange  employed  by  the  require- 
ments of  the  city  lines  over  which  it  runs.  The  flanges 
have,  however,  been  made  recently  somewlia-t  heavier,  to 
allow  for  a  greater  wear  before  the  minimum  allowable 
factor  of  safety  is  reached.  The  new  standard  flange  is 
^  in.  deep  and  ins.  wide  at  the  throat.  Steel-tired 
wheels  are  used  on  the  motor  trucks,  and  in  turning  down 
these  wheels  it  is  the  practice  to  give  them  a  bevel  equal  to 
that  of  new  wheels  rather  than  leave  the  tread  flat,  as  is 
sometimes  customary  in  turning  down  wheels  of  this  kind. 

SIGNS  AND  HEADLIGHTS 

It  is  the  general  policy  to  have  the  background  of  des- 


with  the  lettering  on  it  in  black,  and  when  it  is  placed  on 
the  headlight  the  effect  is  not  only  to  tone  down  the  light, 
but  to  afford  an  excellent  illuminated  sign  as  to  the  car's 
destination.  The  Wagenhals  electric  headlight  is  used, 
with  an  attachment  for  automatically  starting  the  arc,  which 
is  made  in  the  company's  shops.  The  headlights  originally 
had  to  have  the  arc  restarted  by  a  hand  lever  when  the 
current  failed  momentarily.  That  is,  after  the  current  had 
been  interrupted  once,  the  arc  had  to  be  started  when  the 
current  came  on  again.  This  was  found  to  be  a  consider- 
able inconvenience  in  going  over  section  insulators,  be- 
cause the  arc  would  always  go  out  and  the  motorman 
would  be  obliged  to  let  down  the  front  window  of  his  vesti- 
bule and  start  the  arc — the  car  perhaps  going  60  miles  an 
hour  against  a  strong  wind.  The  attachment  which  has 
been  put  on  is  a  magnet  which  starts  the  arc  automatically 
just  as  soon  as  the  current  is  flowing.  With  these  head- 
lights it  is  possible  to  distinguish  objects  several  hundred 
feet  ahead.  It  would  be  difficult  to  operate  an  interurban 
road  of  this  kind  without  an  arc  headlight,  because  of  the 
high  speed  and  the  necessity  of  stopping  for  passengers 
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who  may  be  waiting  at  any  highway  crossing,  and  which 
it  would  be  impossible  to  see  without  an  arc  headlight. 

ELECTRIC  PILE  DRIVER 

The  company  has  what  is  probably  the  first  electrically 
operated  pile  driver  to  be  brought  in  use  (Fig.  11).  In 
this  pile  driver  the  electric  motor  forms  the  part  usually 
performed  by  a  steam  engine.  It  is  found  of  great  use 
in  construction  work,  especially  in  straightening  the  line. 
The  company  has  done  much  work  since  it  started  in 
straightening  out  its  original  route,  which  in  some  cases 


on  the  cost  of  distributing  energy  in  this  way  are  of  prac- 
tical interest.  The  cost  of  generating  power  is  now  known 
by  the  majority  of  companies  operating  modern  power 
houses  in  the  United  States.  The  cost  of  the  alternating- 
current  distribution  through  sub-stations,  however,  is  a 
point  upon  which  there  is  not  much  information  available, 
and  the  figures  on  this  furnished  by  A.  S.  Richey,  electrical 
engineer,  are  very  acceptable. 

The  accompanying  tables  give  the  cost  of  power  for  six 
months  at  the  bus-bars  of  the  Anderson  power  house,  both 
in  totals  and  per  kilowatt  hour,  and  also  the  cost  of  power 


FIG.  14.— SECTION  OF  TRACK  LIGHTED  BY  ARC  HEADLIGHT 


FIG.  15.- PORTABLE  SUB-STATION 


w"as  very  circuitous  because  of  the  difficulty  of  obtaining 
the  consent  of  property  owners  or  of  purchasing  property 
at  anything  but  unreasonable  figures.  The  Indiana  Legis- 
lature at  its  last  session  passed  a  law  enabling  electric  roads 
to  condemn  land  after  the  same  manner  as  steam  roads. 
This  has  made  it  possible  to  straighten  the  road  and  give 


delivered  at  the  direct-current  bus-bars  of  the  sub-stations. 
The  output  of  the  sub-stations  in  kilowatt-hours  and  that 
of  the  main  generating  station  are  shown.  The  difference, 
which  is  in  the  neighborhood  of  21  per  cent,  represents  the 
loss  in  step-up  transformers,  14,000-volt,  high-tension  line, 
step-down  transformers  and  rotary  converters.    The  item 


Table  Showing  Cost  of  Power  at  Low-Tension  Bus-Bars  at  Generating  Station,  also  Total  Cost  at  Sub-Station 

Direct-Current  Bus-Bars.    Union  Traction  Co.  of  Indiana. 

[The  figures  of  sreneratins;  station  cost  being  in  italics.] 


Month,  1901 

Kw-Hours 
for 
Month 

April,  poiver  house  

$8 3  J, GOO 

April,  total  

649.542 

May,  power  house  

820,600 

May,  total  

645.43' 

June,  power  house  

825,900 

June,  total.  

647,490 

953,000 

756,650 

August,  power  house  

1,003,300 

August,  total  

791,041 

September,  power  house . . 

983,700 

September,  total. . . . 

769,820 

Total  Cost 
Fuel 


$2,272.20 
2,272.  20 

2,070. 5g 
2,070.59 

2,672.54 
2,672.54 

1,714.97 
1,714-97 

2,566.44 
2,566.44 

^,503  75 
2,503- 75 


Cost  Fuel 
per  Kw- 
Hour 


Total  Cost 
Labor 


Cost  Labor 
per  Kw- 
Hour 


00271 

00349 

$1,014.91 
1,878.91 

$.00121 
.00292 

00250 
00321 

928.68 
1,933-08 

.00113 

. 00299 

00323 

00412 

1,012.17 
1,92 1.09 

.00123 

.00296 

00179 
00227 

1,102.88 
1,995.68 

.00  n  6 
.0026J 

00255 
00325 

1,130.08 

2,022.88 

.001 12 
■00255 

00254 
00325 

1,086  42 

1,952.42 

.00110 
00254 

Total  Cost 
Lubrica- 
tion and 
Misc. 


$301.74 
301.74 

254-94 

254-94 

297.70 
297.70 

377  9S 
ill  98 

327-99 
327.99 

283.49 
283.49 


Lubrica- 
tion and 
Misc.  per 
Kw-Hour 


f  00036 
.00046 

.00032 
■00039 

.00035 
.00046 

■00039 
.00049 

.00033 
.00042 

.00029 
.00036 


Total  Cost 
Repairs 


500.00 

514-95 
1,014.95 

244.42 
744-42 

477-50 
985  01 

354-81 
854-81 

493-13 
993-13 


Cost  Re- 
pair per 
Kw-Hour 


.00076 

.00065 
-00157 

.00029 
.00114 

.00050 
.00130 

.00036 
.00108 

.00050 
.00129 


Total  Cost 


$3  ^88.85 
4,958.85 

3,769.16 
5,273-56 

4,226.92 
5.635-75 

3,673.33 
5,073-64 

4,39732 
5,772.12 

4,366.79 
5,732.79 


Total 
per  Kw- 
Hour 


'  00428 
.00763 

.00459 
.00816 

.00510 
.00868 

.00384 
. 00670 

.00436 
.00730 

.00443 
.00744 


Average  for  six  months  |  ^^^^^  \ 


Power  house 
ouse 


very  much  faster  and  better  service  at  a  number  of  stations, 
especially  in  and  near  small  towns.  In  such  cases  power 
from  the  trolley  circuit  is  always  near,  so  that  the  electric 
pile  driver  can  be  used  to  advantage. 

POWER  GENERATION  AND  DLSTRIBUTION 

The  distribution  of  power  by  high-tension,  polyphase 
alternating  current  for  interurban  lines  is  of  sufficiently 
recent  introduction  so  that  any  figures  which  throw  light 


cost  00443 

and  distribution  cost  00765 

of  repairs  to  sub-stations  consists  mainly  of  a  charge  of 
$500  per  month  paid  for  the  maintenance  of  storage  liat- 
teries  at  the  sub-stations,  the  batteries  being  maintained 
under  contract  at  6  per  cent  of  first  cost. 

The  power  house  is  at  Anderson,  near  the  center  of  the 
system,  as  can  be  seen  from  the  accompanying  map,  and  the 
company  has  eight  sub-stations,  as  indicated  by  the  map,  in 
addition  to  the  sub-station  located  in  the  generating  station 
at  Anderson.  The  current  is  generated  at  400  volts,  three- 
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phase,  and  transmitted  at  about  15,000  volts.  The  Ander- 
son power  house  is  a  fine  piece  of  engineering-,  equipped 
with  Babcock  &  Wilcox  boilers  and  stokers  and  Mead  au- 
tomatic coal  and  ash  conveying  machinery.    Part  of  the 


FIG.  16.— PORTABLfi  SUB-STATION  IN  USE 

year  natural  gas  is  Imrned  under  the  boilers,  and  when  the 
gas  supply  is  low  coal  at  $1.50  per  ton  is  used.  The  natural 
gas  is  obtained  at  a  figure  which  brings  it  nearly  equal 
to  coal  at  the  foregoing  price.  In  the  engine  room,  which 
is  so  well  illustrated  h\  I'ig.  12,  three 
Westinghouse  revolving-field  generat- 
ors are  driven  by  Rice  &  Sargent  en- 
gines built  by  the  Providence  Engineer- 
ing Works.  These  engines  are  cross- 
compound,  condensing,  26  ins.  and  "^6 
ins.  by  48  ins.  stroke,  running  100  r.  p. 
m.  The  massiveness  of  the  fly-wheels 
is  noticeable,  and  this,  combined  with 
the  weight  of  the  revolving  generator 
fields,  gives  a  great  deal  (if  inertia  to  the 
moving  parts,  which  is  important  in  the 
successful  operation  of  alternators  in 
synchronism  on  varying  l(_)ads.  The  fly- 
wheels are  iS  ft.  in  diameter,  and  weigh 
120,000  Ills.  The  shaft  is  24  ins.  in  di- 
ameter in  the  middle  and  22  ins.  at  the 
bearings,  which  are  38  ins.  long.  The 
governor  is  the  Rites,  which  revolves  in 
a  vertical,  instead  of  a  horizontal, 
plane,  and  can  be  seen  plainly  on  the 
unit  in  the  foreground  in  Fig.  12.  To 
raise  or  lower  the  speed  for  synchroniz- 
ing a  generator  with  no  load  upon  it,  a 
spring  is  attached  to  a  lever  on  the 
cross-connecting  rod,  which  connects 
the  governor  motion  of  the  high  and 
low-pressure  cylinders.  The  tension  of 
this  spring  is  adjusted  by  a  small  induc- 
tion motor  working  a  worm  gear,  Fig.  13.  The  induction 
motor  is  controlled  by  a  switch  at  the  switchboard,  so  that 
the  engine  speed  can  be  raised  or  lowered  by  the  switch- 
board attendant  whe  nsynchronizing.  In  ordinary  work  it 
is  found  to  be  quicker  to  have  one  man  take  hold  of  the 


governor  spring  by  hand,  and  by  watching  the  synchroniz- 
ing lamps,  bring  the  generator  to  synchronism. 

Three  of  the  sub-stations  have  two  250-kw  rotary  con- 
verters and  a  i6-kw  storage  battery  booster  dilTerentially 
wound.  The  five  others  have  one  ro- 
tary converter  and  an  8-kw  booster. 
Each  sub-station  has  four  step-down 
transformers,  one  of  which  is  held  as  a 
reserve.  The  converters  and  trans- 
formers are  Westinghouse  make.  The 
converters  are  started  by  induction  mo- 
tors on  the  same  shaft.  All  of  the  sub- 
stations are  alike  in  arrangement,  one  of 
which  is  shown  in  Fig.  17.  In  the  three 
larger  sub-stations  a  chloride  battery  of 
264  cells,  168  kw-hours  capacity  on  one 
hour  rate.  At  the  five  smaller  sub-sta- 
tions a  battery  of  264  cells  and  84  kw- 
liours  capacity  is  put  in.  The  battery 
at  the  Anderson  power  house  is  of  211 
kw-hour  capacity  at  the  one-hour  rate 
of  discharge. 

The  portable  sub-station  is  an  impor- 
tant ]:iart  of  the  sub-station  equipment  of 
the  road.  This  sub-station  (Fig.  15) 
is  .contained  in  a  box  car  21  ft.  6  ins. 
long  by  8  ft.  8  ins.  wide.  In  this  car  is 
a  250-kw  rotary  converter  and  three 
87.5-kw  transformers.  In  all  of  the 
sub-stations  there  is  a  track  in  one  end 
of  the  converter  room,  into  which  this 
portable  sub-station  can  be  run.  A  sub-station  of  this  kind 
is  a  great  saving  in  investment  because  it  practically  takes 
the  place  of  a  reserve  unit  in  every  sub-station  on  the  road, 
because  it  can  be  used  as  a  reserve  in  any. 


FIG.  17. 


A  TYPICAL  SUB-STATION,  TRACK  FOR  PORTABLE  SUB-STATION  IN 
FOREGROUND 


The  company  is  now  under  the  general  management  of 
George  F.  McCulloch.  J.  S.  Hamlin  is  general  master 
mechanic ;  A.  S.  Richey,  electrical  engineer,  and  W.  H. 
Bloss,  chief  engineer  and  roadmaster.  The  operation  of 
cars  comes  under  Charles  A.  Baldwin. 
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Considerable  interest  is  being  excited  in  New  York  at 
present  by  the  proposal  of  the  New  York  &  Portchester 
Railroad  Company  to  install  a  high-speed  electric  line  be- 
tween Portchester,  N.  Y.,  and  I32d  Street,  New  York  City. 
The  route  of  the  line  is  shown  in  the  accompanying  map. 
Owing  to  Section  59  of  the  Railroad  Law  of  New  York 
State,  the  company  must  prove  to  the  Railroad  Commis- 
sioners of  the  State  the  convenience  and  necessity  of  the 
railroad.  Under  this  obligation  hearings  have  been  held 
during  three  weeks  of  October  and  four  days  of  November. 
The  experts  who  have  thus  far  testified  have  been  W.  C. 
Gotshall,  president  and  chief  engineer  of  the  company ; 
Frank  J.  Sprague,  William  B.  Potter,  C.  O.  Mailloux,  the 
technical  electrical  director  of  the  company ;  Robert  A. 
Parke,  of  the  Westinghouse  Air  Brake  Company ;  Edwin 
Thatcher,  bridge  expert ;  William  Barclay  Parsons,  chief 
engineer  of  the  New  York  Rapid  Transit  Subway,  and 
others.  So  far  all  the  time  has  been  occupied  in  presenting 
the  case  of  the  New  York  &  Portchester  Railroad  Com- 
pany. The  opponents  consist  of  the  New  York,  New  Ha- 
ven &  Hartford  Railroad  Company,  the  LInion  Railway 
Company  and  the  Stamford  Railroad  Company.  Hearings 
are  to  be  recommenced  Dec.  9. 

In  view  of  the  fact  that  the  road,  as  proposed,  is  the  most 
important  example  of  high-speed  electric  railroading  in 
this  country,  as  the  plans  presented  are  most  complete, 
and  as  the  testimony  of  the  experts  on  the  technical  fea- 
tures of  the  proposed  installation  are  of  the  greatest  inter- 
est, some  particulars  of  the  plans  and  extracts  from  the 
testimony  are  given  herewith.  It  must  be  remembered  that 
the  petitioners  had  not  only  to  prove  that  their  plans  were 
technically  correct  and  the  road  could  be  built  along  the 
lines  laid  down  by  them,  but  they  had  also  to  show  that  the 
road  would  be  financially  successful. 

The  road  as  planned  will  start  at  I32d  Street  and  Willis 
Avenue,  Borough  of  the  Bronx,  New  York  City,  will  run 
for  8  miles  through  New  York  City  on  the  main  line,  with 
a  branch  2  miles  long  to  the  East  River,  and  then  for  13 
miles  more  through  Westchester  County,  to  Portchester, 
N.  Y.  It  is  to  have  four  tracks,  and  will  be  built  on  private 
right  of  way  throughout.  There  will  be  no  grade  crossings 
at  any  point  along  the  road.  All  streets,  avenues,  high- 
ways and  other  railroads  will  be  crossed  either  above  or  be- 
low the  grade.  There  are  about  seventy-eight  of  these 
crossings.    All  bridge  construction  will  be  concrete  arches. 

The  service  consists  of  express  and  local  trains.  The 
express  trains  will  make  ten  stops  between  termini,  and 
cover  the  distance  between  termini  of  21  miles  in  31 
minutes.  The  maximum  speed  of  the  express  trains  is 
slightly  over  60  miles  an  hour,  while  the  schedule  speed 
of  the  express  trains,  that  is,  the  speed  including  stops,  is 
39.9  miles  per  hour.  The  minimum  headway  on  the  ex- 
press, as  now  determined,  is  10  minutes.  Fifteen-second 
stops  at  stations  will  be  made,  the  same  stop  as  allowed 
on  the  schedule  of  the  Rapid  Transit  Railway  now  building. 

EXPRESS  STATIONS,  WITH  DISTANCES 


New  York  to  Distance 

Willis  Ave   o 

149  Street    1.625 ...  2 

Bronx  Park   4-376.  .  .6 

Bronx  &  Pelhain  Parkway  5. 805... 8 

Mount  Vernon   8.919.  .12 

Pelham    9.608.  .  13 

New  Rochelle   11. 451.. 16 

Larchmont    13. 304..  19 

Mamaroneck    14.524.  .21 

Rye  Neck    17-357-  -25 

Rye    18.805.  27 

Portchester   , ,  ^o.^oo.  .31 


Time 

minutes  32  seconds 
12 

28  " 
22 

52  " 

5,3  " 

.32  " 

40  " 

23  " 

"       43  " 
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The  new  road  will  connect  with  the  Rapid  Transit  line 
at  177th  Street  and  Boston  Post  Road,  and  with  the  same 
railway  at  its  new  East  Side  extension  at  I32d  Street.  The 
running  time  by  the  former  route  from  Portchester  to  City 
Hall  station  will  be  54  minutes,  and  through  trains  will 
be  run.  At  177th  Street,  where  the  connection  will  be  made 
with  the  Rapid  Transit  line,  which  at  that  point  is  on  an 
elevated  structure,  the  express  tracks  of  the  Portchester 
road,  which  are  the  inside  tracks,  will  gradually  rise  and 
cross  the  local  tracks  above  grade  to  join  the  Rapid  Tran- 
sit tracks.  The  second  connection,  at  I32d  Street,  with 
the  Rapid  Transit  line  is  with  the  proposed  new  East  Side 
line,  w^hich  will  leave  that  now  building  at  Forty-Second 
Street  and  will  run  up  Madison  or  Third  Avenue.  It  is 
expected  to  cross  the  Harlem  River  very  near  the  Willis 
Avenue  Bridge,  making  connection  with  the  new  line  at 
that  point,  thence  up  Willis  and  Jerome  Avenues.  Through 
trains  will  be  run  this  way  also. 

The  local  trains  on  the  Portchester  Railroad  will  cover 
the  distance  from  Portchester  to  I32d  Street  in  49  minutes, 
making  twenty  stops  between  termini,  and  allowing  15 
seconds  for  each  stop.  The  maximum  speed  of  the  local 
service  is  about  48  miles  an  hour,  while  the  schedule  speed, 
that  is,  speed  including  stops,  is  25.6  miles  an  hour.  The 
local  service  will  be  run  on  a  5-minute  headway  from  7  130 
to  10:30  a.  m.  and  from  3:30  to  7:30  p.  m.  The  total  car 
mileage  of  the  road  is  planned  to  be  4,500,000  car-miles 
per  year. 

The  tracks  will  be  built  with  12  ft.  6  in.  centers,  and  will 
consist  of  90-lb.  T-rail  laid  on  white  oak  ties  6  ins.  x  8  ins. 
X  8  ft.  The  roadbed  will  consist  of  10  ins.  of  broken  stone 
under  the  ties,  and  the  ballast  will  be  brought  up  between 
the  ties  to  the  level  of  the  top  of  the  ties.  The  third-rail 
system  will  be  used,  the  rail  to  be  located  at  the  side  of  the 
track,  with  its  base  about  2  ft.  above  the  surface  of  the 
tie  and  its  head  about  i-J  ft.  above  the  head  of  the  service 
rail. 

The  rolling  stock  will  consist  of  seventy  cars,  each  hav- 
ing a  50-ft.  body  with  5-ft.  platfroms  and  i-ft.  bumpers, 
making  the  car  62  ft.  over  all.  The  width  of  the  car  will 
be  9  ft.  3  ins.  Each  car  will  comfortably  seat  about  eighty 
four  people,  and  will  carry  a  load  of  about  150  people.  Each 
car  will  be  a  motor  car,  and  will  be  equipped  with  four 
400-amp.  motors,  that  is.  one  on  each  axle,  and  operated 
by  automatic  multiple-unit  control.  It  is  the  intention  to 
run  the  local  service  consisting  of  units  of  one  or  more 
cars,  as  the  public  needs  may  demand,  while  the  express 
service  will  consist  of  units  of  two  or  more  cars.  The  gear 
ratio  employed  will  be  56  to  41.  This  will  give  a  maximum 
acceleration  of  2  miles  per  hour  per  second.  It  was  orig- 
inally thought  that  a  300-amp.  motor  might  be  able  to  do 
the  work,  but  it  was  found  just  insufficient.  The  accelera- 
tion curves  of  both  types  of  motors  are  given  herewith, 
from  which  the  differences  can  easily  be  determined. 

The  power  station  will  be  near  the  electrical  center  of 
the  system,  and  will  have  a  total  capacity  of  about  12,000 
kw.  Three-phase  current  will  be  distributed  at  three  sub- 
stations, each  of  3500  kw,  and  both  main  and  sub-stations 
will  be  balanced  with  storage  batteries. 

Complete  information  in  regard  to  the  financial  interests 
behind  this  line  has  not  yet  been  made  public,  although  a 
statement  on  this  point  has  been  submitted  to  the  Com- 
missioners in  executive  session  to  prove  to  them  that  the 
road  is  sufficiently  backed;  so  far  the  only  gentlemen 
known  to  be  associated  in  the  project  are  the  president, 
W.  C.  Gotshall  and  John  B.  McDonald,  the  contractor  for 
the  New  York  rapid  transit  subway.  The  contract  for 
the  construction  of  the  road,  if  it  is  authorized,  will  prob- 
ably be  taken  in  the  name  of  Mr.  McDonald,  and  it  has 
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been  announced  that  through  trains  will  be  run  on  the 
road,  if  it  is  built,  to  City  Hall  by  way  of  the  rapid  transit 
subway.  All  of  the  electrical  engineering  of  the  line  has 
been  entirely  in  charge  of  C.  O.  Mailloux  and  W.  C.  Got- 
shall,  the  well-known  electrical  engineers,  and  to  them  is 
due  the  credit  for  solving  the  intricate  electrical  problems 
connected  with  this  work.  Mr.  Gotshall,  the  president  and 
chief  engineer  of  the  company,  is  prominent  in  elec- 
tric railway  circles,  having  been  in  1895  1896  chief 
engineer  and  general  manager  of  the  Union  Depot  Railroad 
iri  St.  Louis,  and  previous  to  that  time  chief  engineer  of  the 
St.  Charles  Street  Railway  of  New  Orleans.  While  in  St. 
Louis  he  installed  a  three-wire  system  on  the  Union  Depot 
system.  In  1897  he  came  to  New  York  at  the  request  of 
F.  S.  Pearson,  of  the  Metropolitan  Street  Railway  Com- 
pany, and  had  complete  charge  of  the  equipment  of  the 
Second  Avenue  line  when  it  was  changed  to  electric  con- 
duit.   In  1899  he  went  to  Europe  at  the  request  of  the 


the  senses  at  once,  and  can  and  should  be  applied  to  all 
engineering,  and  even  commercial,  data. 

Fig.  I  shows  the  line  of  the  company  as  proposed.  The 
train  sheet.  Fig.  2,  shows  in  the  usual  way  the  movements 
of  the  express  trains  of  the  New  York  &  Portchester  Rail- 
road Company.  The  lines  sloping  from  left  to  right  from 
the  bottom  of  the  diagram  indicate  movement  and  instan- 
taneous times  of  trains  from  New  York  City  to  Portchester, 
while  those  sloping  from  right  to  left  from  the  top  of  the 
diagram  show  the  movements  and  instantaneous  times  of 
trains  from  Portchester  to  New  York  City.  As  stated,  the 
original  records  are  on  millimeter  cross-section  paper,  on 
which  each  of  the  above  hourly  spaces  are  divided  into 
sixty  equal  parts,  each  of  which  parts  represents  one  min- 
ute. The  instantaneous  time  for  any  position  of  any  train 
can  be  accurately  and  instantaneously  ascertained  by  such 
diagrams. 

The  curves  on  Fig.  3  show  the  relations  between  speed 


FIG.  3 -SPEED  AND  DISTANCE  CURVES  FOR  A  400-AMPERE  MOTOR  EQUIPMENT 


Electric  Vcliicle  Company,  to  organize  its  British  and 
French  corporations,  then  went  to  Paris  as  a  railway  con- 
duit expert  at  the  instance  of  French  capitalists,  in  con- 
nection with  the  installation  of  conduit  electric  railways  in 
Paris. 

Part  of  the  testimony  submitted  to  the  Commissioners 
consisted  of  a  set  of  very  elaborate  charts  prepared  by 
Messrs.  Mailloux  and  Gotshall,  and  some  of  which  are  re- 
produced herewith.  They  undoubtedly  form  the  most  com- 
plete set  of  drawings  ever  prepared  of  the  speeds  and 
power  consumption  of  any  road  either  proposed  or  in  oper- 
ation. All  of  these  charts  and  records  are  drawn  on  milli- 
meter paper,  the  fineness  of  the  divisions  of  which  render 
the  charts  and  the  readings  taken  therefrom  of  great  ac- 
curacy. 

The  graphical  methods  adopted  by  the  engineers  of  the 
New  York  &  Portchester  Railroad  Company  have  been 
applied  by  them  throughout,  even  to  the  cases  of  the  repre- 
sentation in  this  manner  of  the  varying  earnings  and  vary- 
ing rates  of  fare.  The  advantages  of  the  systems  used  and 
devised  by  them,  and  here  employed,  are  at  once  apparent 
when  compared  with  the  usual  incomprehensible  method 
of  long  rows  of  figures.   The  graphical  method  appeals  to 


in  miles  per  hour  and  time,  and  corresponding  distances, 
in  miles,  covered  in  the  same  time  for  any  grade.  The  two 
full,  heavy  lines  represent  the  speeds  and  distances  cov- 
ered for  any  time  on  the  level.  The  dotted  lines  represent 
corresponding  speeds  and  distances  for  ascending  and  de- 
scending grades.  The  nearest  dotted  line  below  the  heavy 
speed-time  line  shows  the  relations  between  speed  and 
time  on  a  one-half  per  cent  up  grade;  the  next  line  below, 
the  conditions  for  a  i  per  cent  up  grade ;  the  next  two  are 
the  i|  per  cent  and  2  per  cent  up-grade  acceleration  curves. 
Intermediate  grades  are  obtained  by  interpolation.  The 
dotted  lines  above  the  full  speed-time  line  show  the  condi- 
tions for  |,  I,  i|  and  2  per  cent  down  grades. 

These  are  the  curves  for  the  400-amp.  motor  determined 
upon  for  use.  The  distances  covered  are  ascertained  by 
reference  to  the  correspondence  distance-time  curve. 

Fig.  4  shows  corresponding  speed-time  and  distance- 
time  curves  plotted  for  a  300-amp.  motor.  This  motor  was 
found  not  quite  large  enough  to  do  the  work,  and  the  400- 
amp.  motor  was  consequently  selected. 

Fig.  5,  the  coasting  and  braking  curves,  shows  the  rela- 
tions between  instantaneous  speed  and  distances  covered  for 
any  corresponding  time.  The  full  line  at  the  right  of  the 
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diagram  shows  the  brakinq-  curve  for  an  average  retarda- 
tion of  150  lbs.  per  ton,  which  is  ecjuivalent  to  a  negative 
acceleration  of  about  1.6  miles  per  hour  per  second.  The 
full  curved  line  joining  it  at  the  lower  right-hand  corner  is 
the  distance  curve  for  this  braking  curve.  The  dotted  lines 


braking  effort  is  taken  at  150  lbs.  per  ton,  and  the  average 
traction  coefficient  is  less  than  12  per  cent.  The  wind  re- 
sistance is  based  on  the  experiments  recently  made  on  the 
Buffalo  &  Lockport  road  on  speeds  up  to  67  miles  an  hour, 
and  at  this  speed  was  taken  at  about  39  lbs.  per  ton.  The 


FIG.  4-SPEED  AND  DISTANCE  CURVES  FOR  A  300-AMPERE  MOTOR  EQUIPMENT 


FIG.  5— DRIFTING  AND  BRAKING  CURVES  FOR  400-AMPERE  MOTOR  EQUIPMENT 


indicate  corresponding  curves  for  different  percentages  of 
grades,  as  stated. 

Figs.  6  and  7  are  comparative  graphical  representations 
of  performances  of  the  400-amp.  and  300-amp.  motors,  re- 
spectively, for  different  gear  ratios. 

Figs.  8  to  12  show  parts  of  a  combined  speed  and  power 
diagram  covering  each  run  between  each  station  for  both 
express  and  local  service,  and  comprising  four  run  sheets, 
each  some  40  ft.  in  length.   In  these  diagrams  the  average 


extra  power  for  curves  was  figured  at  0.9  lb.  per  ton  for 
each  degree  of  curvature. 

On  this  basis  the  maximum  average  energy  consump- 
tion for  the  express  service  has  been  found  to  be,  as  shown 
by  the  chart,  130  watt-hours  per  ton  mile;  that  for  the 
local  service  to  be  about  150  watt-hours  per  ton  mile. 
These  results  are  what  have  been  arrived  at  from  the 
energy  curves  which  have  been  thus  far  prepared.  It  is  ap- 
parent, however,  that  this  average  would  be  very  materially 
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reduced  by  altering  the  respective  amounts  of  acceleration 
and  of  coasting  and  braking,  which  matter  is  now  being 
done.  These  clianges  will  reduce  the  watt-hours  per  ton- 
mile  required,  but  will  not  affect  the  size  of  the  motor  re- 
quired, as  the  same  acceleration  will  be  needed.  They 


tenance,  and  estimated  earnings  of  the  New  York  &  Port- 
chester  Railroad  Company,  which  details  are  taken  from 
his  report  to  the  New  York  &  Portchester  Railroad  Com- 
pany. Further  details  of  the  operating  costs  and  estimated 
earnings  will  be  given  in  another  article. 


FIG.  7— COMPARATIVE  GRAPHICAL  REPRESENTATION  OF  PERFORMANCE  OF  300  AMPERE  MOTOR  EQUIPMENT 


were  drawn  primarily  to  determine  the  size  of  the  motor, 
the  possible  running  time  and  the  approximate  size  of  the 
power  house.  Subsequent  changes  will  be  purely  for  the 
purpose  of  effecting  the  economy  in  the  amount  of  energy 
required  per  run. 

William  C.  Gotshall,  president  and  chief  engineer  of  the 
company,  presented  the  following  details  of  the  costs  of 
construction  and  operation,  including  repairs  and  main- 


FINANCIAL  SUMMARY 


COST  OF  CONSTRUCTION. 

Construction  and  equipment  $7,200,516 

Right  of  way,  real  estate,  terminals,  etc   1,600,000 

Interest  during  construction   300,000 

Engineering   250,000 

Contingencies    500,000 


$9,850,516 
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COST  OF  OPERATION. 

Maintenance  of  way  and  structures. .....  .$0,020  per  car  mile 

"  "  equipment   .020    "     "  " 

Cost  of  power. ..... .    .    .058   "  "  " 

Conducting  transportation   040    "  "  " 

Officers  and  general  expense. ........... ..    .015    "  "  " 


$0153  per  car  mile 
4,500,000  car  miles  X  $0,153  =  $688,500  per  annum. 

FINANCIAL  STATEMENT. 

Receipts  per  annum    $1,500,000 

Operating  expenses   ......  688,500 

Balance   $811,500 

DETAILS  OF  COST  OF  CONSTRUCTION 

A — Earth  cut  and  fill  and  surfacing  (3,000,000  cu.  yds., 

at  $0.35)  •  .................  .....  .$1,050,000 

B — Rock  work  (220,000  cu.  yds.,  at  $1.50)   330,000 

C — Rock  ballast,  82  miles  (2750  cu.  yds.  per  mile,  $1.00 

per  cu.  yd.)   225,000 

D — Ties,  92  miles  (2640  ties  per  mile,  at  $0.70  per  tie)  . .  170,016 
E — Rails,  fish-plates,  bolts,  splices  and  laying  (see  note 

below)   552,000 

F — Highway  crossings  (see  note  below)   663,000 

G — Bronx  bridge   60,000 

H — Mamaroneck  bridge   60,000 

I — Bridge  over  New  Haven  at  Bronx  River  and  Pelham  100,000 
J — West  Farms,  New  Rochelle,  Portchester  and  New 

Haven  Crossings   7S,ooo 

K — Elevated  structure  (see  note  below)   416,000 

L — Block  signal  system   125,000 

M — Telephone  and  telegraph  system.   25,000 

N — Third-rail  installatioji  and  material  (92  miles,  at 

$4,000  per  mile)   368,000 

O — Fencing  (50  miles,  at  $500  per  mile)   25,000 

P — Conducting  circuit    200,000 

Q — i2,ooo-kw  main  power  station  (at  $100  per  kw)  .....  1,200,000 

R — Building  for  main  power  station  (at  $10  per  kw) . . .  120,000 

S — Three  sub-stations,  of  3500  kws  each  (at  $35  per  kw)  367,500 

T— Buildings  for  same  (at  $6  per  kw)   63,000 

Y — Seventy  cars  and  trucks  complete..   367,500 

Z — Fifty  motor  equipments  (four  motors  each)   400,000 

AA — Fifty  series  parallel  control  equipments  ($2,300  each)  115,000 

AB — Seventy  brake  equipments   35,000 

AC — Twenty-two  stations,  at  $4,000  each.   88,000 

AD — Engineering    250,000 


$7,450,016 


NOTES  ON  ABOVE 


E.— i?a«7j.— 90-lb.  T,  at  141.4  tons  per  mile,  cost  $ 
freight  =  $30.80  delivered. 

Rail  cost  per  mile  $4,355.12 

Splice  plates    140.80 

Bolts   38.72 

Spikes    135.00 

Drilling    423.00 

Handling   100.00 


per  ton  at  mill,  and  $2 


$5,192.64 


Cost   $5,200  per  mile 

Laying   800  per  mile 


92  miles  X  $6,000  =  $552,000 


6,000  per  mile 

:  total  cost  of  rail. 


F.— Crossings— 18,  at  $663,000  total  cost: 
Masonry-400  cu.  yds.  at  $8  per  cu.  yd.  =  $3,200. 
Ironwork— 2500  lbs.  per  lineal  foot  at  $.03%  per  lb. 

$87.50  X  60  =  $5,250 
3,200 

$8,450 


$87.50  per  foot. 


K.— Elevated  Structure. — 

(5200  lineal  ft.,  including  3400  ft.  over  Mamaroneck  Bay.) 
Cost— $.03%  per  lb.  erected,  equals  at  2200  lbs.  per  lineal  foot  of  structure, 

2200  X  $.03%  =  $77  per  lineal  foot. 
Foundations,  each,  75  =  $150  per  50  ft.  -    $3  per  foot  of  structure.   $77  +  $3 
~  $80  per  lineal  foot  of  structure. 

5200  X  $80  =  $416,000  total  cost. 
Since  the  estimates  for  the  highway  crossings  and  viaducts  have  been 
made,  which  was  about  a  year  ago,  the  concrete  arch  construction  has  been 
determined  upon,  the  details  of  which  will  be  given  in  another  article. 


DETAILS  OF  OPERATING  COST 

A — Train  crews  $84,080.89 

B — Station  men   80,300.00 

C — Maintenance  and  inspection  of  cars  and  equipment..  90,000.00 

D — Maintenance  of  roadway  and  structures   96,000.00 

E — Cost  of  power   253,116.55 

F — Rotary  stations   16,425.00 

G — Salaries  of  ofificers   50,000.00 

$669,922.44 

A. — Train  Crews. — 

124  local  trains  each  way  per  day;  single  trip  time,  49  minutes. 
74  express  trains  each  way  per  day;  single  trip  time,  31  minutes. 
124  X  2  X  49  -j-  60  =  202.5  car  hours  per  day  of  24  hours  for  local  service. 

Local  service  to  consist  of  one  car  having  a  crew  consisting  of: 

1  motorman  at  $3  per  day  of  10  hours, 

1  conductor  at  $2.50  per  day  of  10  hours. 

Total,  $5.50  per  day  of  10  hours;  or  $.55  per  car  hour. 
202.5  X  $.55  X  365  =  $40,751,875,  cost  of  local  train  service  per  year. 
71  X  2  X  31  -i-  60  =  75.4  train  hours  per  day  of  24  hours  for  express  service. 
Express  service  to  consist  of  two  car  units  carrying  the  following  crew: 

1  motorman  at  $3  per  day  of  10  hours, 

1  conductor  at  $2.50  per  day  of  10  hours, 

1  conductor  at  $2.50  per  day  of  10  hours, 

$8  per  day  of  10  hours,  or  $.80  per  car  hour. 
76.4  X  $.80  X  365  =  $22,308.80,  cost  of  express  train  service  per  year. 
$40,751,875  +  $22,308.80  =  $63,060,675,  total  cost. 

Adding  one-third  of  above  for  extra  men— $21,020.22— we  have  $63,060,675  + 
$21,020.22  =  $84,080,895,  total  cost  train  men,  etc.,  per  year. 


B. Station  Crews.— 22  stations  using  5  men  each  =  110  men  at  an  average  of 
$2  per  day  each  —  $220  per  day.    $220  X  365— per  year  =  $80,300. 


~Mai7itcnance  and  Inspection  of  Cars  and  Equipment. — Total  car  mileage 
equals  4,169,700  per  year,  and  allowing  for  extra  occasions  will  equal 
4,500,000,  at  $.02  per  car  mile  =  $90,000. 


D. — Maintenance   of  Roadway   and   Structures. — 96   miles    single  track, 
eluding  sidings,  etc.,  at  $1,000  per  mile  per  year  =  $96,000. 


E.- — Cost  of  Power. 

Local  Service.— 124  X  2  X  21  =  5208  local  car  miles  per  day. 
3108  X  2  =  6216  car  miles  per  day. 

At  160  watt-hours  per  ton  mile  =  270,816  X  160  =  43,330,560  watt-hours 

per  day  for  local  service. 
Express  Service. — 74  X  2  X  21  =  3108  train  miles  per  day  for  express 

service. 

3108  X  2  =  6216  car  miles  per  day. 

6216  X  52  =  323,232  ton  miles  per  day  for  express  service. 

323,232  X  130  =  42,020,  160  watt-hours  per  day  for  express  service. 

42,020,160  -f  43,330,560  =  85,350,720  total  watt-hours  per  day  of  24  hours, 
or  85,350.7  kw-hours. 

Add  18  per  cent  for  loss  from  main  station  to  third  rail  and  5  per 
cent  for  heating  and  2  per  cent  for  lighting — 25  per  cent  =  21,337.7. 
85,350.7  -f  21,337.7  =  106,688.4  kw-hours.  This  at  $.0065  per  kilowatt- 
hour  =  $693.47  per  day  for  producing  the  power  and  maintaining 
the  power  station.  365  X  $693.47  =  $253,166.55  per  year. 
Power  Station  Detail. 
1  chief  engineer   $10.00  per  day 


3  assistant  engineers  at  $5  per  day.. 

30  oilers  at  $2.50  per  day  

3   switchboard  men  

3  electric  helpers  

6  cleaners   

6  condenser  men  

Machinists  and  two  helpers  

24  boiler  men  at  $2,50  per  day  

Boiler  cleaner  and  two  helpers  

4  laborers   


15.00 
75.00 
10.50 
7.50 
9.00 
15.00 
9.00 
60.00 
6.00 
6.00 


$223.00 

Coal  at  $2.40  per  ton;  106,684  kw  at  2%  lbs.  coal  per  kilowatt  =  293,381 

lbs.,  or  146.69  tons  coal  per  day. 
146.69  X  $2.40  =  $352,057,  cost  of  coal  per  day.   $223  -f  $352,057  =  $575,057, 
cost  of  labor  and  coal  per  day  of  106,684  kw-hours. 

$575,057  4-  105,684  =  $.00538  per  kilowatt-hour.   $.0065  —  $.00538  =  $.00112, 
•  for  repairs  and  maintenance  per  kilowatt-hour. 


ESTIMATES  OF  EARNINGS 
Population 

Between                              carried  Average  fare 

per  year  per  trip 

Port  Chester  and  New  York. . .    7,000  x  120  15  cents 

Harrison,  Rye  and  New  York.    2,000x120  15  " 

Mamaroneck  and  New  York..    5,000x120  12  " 
New  Rochelle,  Larchmont  and 

New  York                         20,000  x  150  10  " 

New     Rochelle     and  Port 

Chester                             30,000  x  60  5  " 

Mt.  Vernon,  Pelham  and  New 

York                              28,000  X  150  6  " 


Annual 
income 
$126,000 
36,000 
72,000 

300,000 

90,000 

252,000 
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N  ew  Rochelle  and  Mt.  Vernon  35,000  x  30        5  cents  52,500 

Mt.  Vernon  and  Portchester. .  62,000  x  20  7    "  86,800 

Bronx  and  Mt.  Vernon. . .  100,000  x  50        5    "  250,000 

Annual  summer  and  recreation 

business  of  the  road  1,500,000  15    "  225,000 

Total  passenger  income  per  year..  $1,490,300 

NOTES  ON  THE  ABOVE 
The  estimates  of  the  earnings  were  made  after  a  careful  study 
of  existing  conditions  in  the  territory  to  be  served  by  the  New 
York  &  Portchester  Railway.      These  investigations  extended 
over  many  months  and  had  for  their  objects: 

(1)  A  careful  study,  after  personal  observation,  of  the  habits 
of  the  people  along  the  line.  That  is,  ascertaining  how,  when 
and  where  they  traveled; 

(2)  The  existing  inducements  which  would  cause  people  to 
travel  between  the  various  cities  and  towns; 

(3)  Ascertaining  the  occupations  of  the  people  and  the  probable 
stability  of  their  employment; 

(4)  Careful  study  of  the  national  censuses,  together  with  careful 
study  of  the  various  ward,  precinct  and  school  censuses; 

(5)  Personal  observations  at  the  various  points  at  which  the 
public  boarded  trolley  cars,  at  all  hours  of  the  day  and  night  for 
many  months,  to  colunt  and  ascertain  the  amount  and  division 
of  the  existing  travel. 

A  careful  study,  of  the  business  of  the  existing  trolley  and  ele- 
vated roads  in  the  district  was  made,  together  with  a  study  of 
the  nearest  existing  approximations  now  operating  elsewhere,  and 
all  data  thus  obtained  was  plotted,  and  therefrom  the  deductions 
herein  shown  were  drawn. 

By  carrying  out  the  multiplications  in  the  detail  of  the  estimates 
of  the  earnings,  it  will  be  found  that  this  estimate  contemplates 
carrying  the  population  served  approximately  100  times  per  year. 
The  estimate  contemplates  18,000,000  fares  per  annum.  As  these 
18,000,000  fares  are  based  upon  4,500,000  car  miles,  it  will  be  seen 
that  there  must  be  carried  but  four  passengers  per  car  mile. 

The  total  population  served  is  about  300,000,  of  which  180,000 
are  within  half  a  mile  on  either  side  of  this  railroad,  and  are  at 
present  devoid  of  rapid  transit  facilities. 

18,000,000  divided  by  365  =  49,300  passengers  per  day  of  398 
trips,  or  an  average  of  124  passengers  per  complete  trip  of  21  miles. 

There  are  twenty-two  local  stations  and  twelve  express  stations, 
which  would  give,  on  an  average,  six  passengers  per  station  for 
the  local  service,  and  ten  passengers  per  station  for  the  express 
service. 

The  New  York  &  Portchester  Railroad  will  be  in  a  higher  de- 
gree to  the  eastern  part  of  Westchester  County  and  the  Bronx 
what  the  elevated  railroad  has  been  to  New  York  City.  The 
elevated  system,  operating  five  cars  per  train,  carried  in  1890  4.1 
passengers  per  car  mile.  There  is  no  doubt  but  that  the  elevated 
business  could  have  been  done  with  a  much  smaller  car  mileage. 
The  elevated  train  units  applied  to  the  New  York  &  Portchester 
Railroad  schedule  would  give  a  car  mileage  of  15,000,000  car  miles 
per  year,  instead  of  4,500,000  car  miles,  which  the  New  York  & 
Portchester  Railroad  will  have.  By  comparing  the  elevated  car 
mileage  and  that  of  the  New  York  &  Portchester  Railroad,  it  is 
apparent  that  four  passengers  per  car  mile  for  the  New  York  & 
Portchester  Railroad  is  a  conservative  estimate. 

The  elevated  roads  of  Manhattan  and  the  Bronx  are  carrying 
the  population  of  these  districts  about  100  times  per  annum.  It 
is  conservative  to  take  the  same  figure  for  the  New  York  &  Port- 
chester Railroad  which  will  serve  a  population  now  practically 
devoid  of  rapid  transit  facilities. 

The  Union  Railway  Company,  together  with  the  Westchester 
Traction  Company  and  the  Southern  Boulevard  line,  carried  in 
1900  a  total  of  about  31,000,000  passengers.  Mr.  Maher  states  that 
they  will  carry  about  37,000,000  during  1901.  At  this  rate  of  in- 
crease, they  would  be  carrying  in  1903,  when  the  New  York  & 
Portchester  Railroad  will  be  ready  to  operate,  about  56,000,000. 

Should  the  New  York  &  Portchester  Railroad  carry  but  the 
same  proportion  of  this  total  business  which  the  elevated  roads 
are  now  carrying  of  the  business  of  Manhattan  and  the  Bronx 
(that  is,  about  35  per  cent),  it  would  receive  56,000,000  x  .35  = 
19,600,000  fares. 

On  account  of  the  remarkable  conditions  and  circumstances,  I 
believe  that  the  New  York  &  Portchester  Railroad  Company  will 
receive  a  considerably  greater  percentage  of  the  total  fares. 

The  New  York  &  Portchester  Railroad  will  be  to  the  eastern 
part  of  Westchester  County  and  the  Bronx  what  the  Illinois 
Central  suburban  service  is  to  the  south  side  of  Chicago. 

Referring  to  the  matter  of  cost  of  operating,  attention  is  called 
to  the  statements  of  such  properties  as  the  Union  Traction  Com- 
pany of  Indiana,  operating  about  sixty  miles  of  interurban  track 
at  51.6  per  cent  of  the  gross  receipts;  also  to  the  fact  that  the 


Union  Traction  Company  is  making  39^  cents  per  car  mile.  The 
Southwestern  Missouri  Electric  Railroad  Company  is  operating 
for  55  per  cent  of  its  gross  receipts.  The  Lorain  &  Cleveland  at 
47  per  cent  of  its  gross  receipts.  The  Lynn  &  Boston  interurban 
system  is  carrying  five  passengers  per  car  mile  and  earning  31 
cents  gross  per  car  mile. 

The  earnings  may  also  be  estimated  as  follows: 

1st.  Allowing  30  cents  per  car  mile  as  the  gross  receipts, 
4,500,000  X  $0.30  =  $1,350,000.00  gross  annual  receipts  on  car  mile 
basis. 

2d.  Allowing  $8  per  capita  per  annum,  180,000  x  $8.00  =  $1,440,- 
000.00  gross  receipts  on  population  basis. 

3d.  The  voting  population  is  taken  at  one-fifth  of  the  entire 
population.  It  is  this  voting  population,  or  the  business  men, 
which  makes  daily  use  of  the  transportation  systems.  Allowing 
one  round  trip  or  two  fares  per  day  per  unit  would  give,  taking 
100,000  as  the  population  thus  directly  dependent  upon  this  road, 
100,000  -i-  5  =  20,000.  20,000  x  2  X  365  =  14,600,000  rides  per  annum 
of  what  may  be  called  permanent  business,  which  at  an  average  of 
10  cents  per  ride  =  14,600,000  x  $0.10  =  $1,460,000.00. 

Based  upon  an  estimated  annual  gross  earning  of  $1,500,000  and 
an  annual  car  mileage  of  4,500,000  car  miles,  the  gross  earnings  per 
car  mile  will  be  $1,500,000     4,500,000  =  $0.33  1-3. 

With  gross  annual  operating  expenses  of  $700,000,  the  cost  per 
car  mile  will  be  $700,000 4,500,000  =  $0,155. 

Earnings  of  30  cents  per  car  mile  are  now  being  attained  on 
good  interurban  roads,  and  will  certainly  be  maintained  here, 
which  is  an  exceptionally  high-class  enterprise  from  a  commercial 
point  of  view. 

MR.  POTTER'S  TESTIMONY 

Mr.  Potter,  chief  engineer  of  the  Railway  Department  of  the 
General  Electric  Company,  was  the  first  electrical  expert  called. 
His  testimony  related  to  the  possibility  of  the  operation  of  the 
line  from  an  electrical  standpoint,  which  he  considered  entirely 
feasible.  He  also  stated  that  he  had  gone  over  the  drawings  and 
calculations  of  Messrs.  Gotshall  and  Mailloux,  which  are 
published  herewith,  and  they  had  agreed  with  his  own 
figures.  He  also  testified  as  to  the  method  of  testing 
motors  by  the  General  Electric  Company,  the  method 
of  plotting  the  characteristic  curves  and  the  torque  of 
G.  E.-65,  or  400-amp.  motors,  the  rating  of  which  he  stated  was 
225  hp,  but  that  it  would  develop  in  an  emergency  at  300  hp  to  400 
hp.  In  reply  as  to  the  question  as  to  whether  a  braking  effort  of 
150  lbs.  per  ton  was  practical  and  feasible,  Mr.  Potter  said:  "One 
hundred  and  fifty  pounds  per  ton  is  the  amount  that  we  have  fre- 
quently used  in  estimating  the  service,  and  while  the  apparatus  and 
rate  of  braking  is  slightly  better  than  commonly  attained  in  the 
operation  of  trains,  it  is  a  thoroughly  feasible  amount." 

Q.  In  conversation  with  me  at  one  time  you  made  some  com- 
parisons between  such  a  braking  efifort  at  150  lbs.  per  ton  and 
that  on  the  street-car  service.  Do  you  recall  that  conversation 
and  your  observations  at  that  time?  A.  I  think  I  remarked  that 
the  rate  of  braking  which  was  frequently  attained  in  street-car 
service  would,  to  say  the  least,  be  exceedingly  disagreeable,  as 
the  adhesion  of  wheels  to  the  rail  might  roughly  be  taken  as  25 
per  cent.  The  braking  of  the  ordinary  street-car  carried  up  to  the 
practical  slipping  point  of  the  wheels  would  represent  nearly  250 
lbs.  per  ton. 

Q.  Have  you  estimated  the  kilowatt  capacity  of  the  generating 
station  to  carry  the  maximum  load  of  the  proposed  service  of  this 
railroad?  A.  Taking  the  average  kilowatt  obtained  by  Mr.  Mail- 
loux in  his  calculations,  and  which  I  believe  to  be  correct,  as- 
suming seven  trains  in  operation  on  the  express  service  and 
twenty-one  in  the  local  service,  and  allowing  about  twenty  per 
cent  for  the  losses  in  transmission,  from  the  generators  to  the 
motor,  and  about  5  per  cent  for  electrically  heating  the  cars,  the 
total  without  reserve  apparatus  is  about  15,000  kw*  in  the  gen- 
erating station. 

Q.  Now,  what  will  a  station  cost,  including  a  complete  steam 
and  electric  plant,  but  excluding  the  real  estate?  A.  About 
$1,500,000. 

Q.  About  what  do  you  say  would  be  the  cost  of  building  such  a 
station?    A.  Eight  dollars  to  $10  a  kilowatt. 

Q.  Now,  you  know  of  the  plan  of  the  engineers  of  the  road  to 
install  three  local  converters  sub-stations  of  5000  kw  each?  A.  A 
total  of  12,000  kw  would  appear  sufficient  in  the  sub-stations.  I 
had  estimated  12,000  in  the  sub-station  apparatus,  and  15,000  at  the 
generating  stations,  representing  the  excess  power  necessary. 

Q.  At  a  capacity  of  4000  kw  each,  what  would  the  cost  of  these 


*  This  was  based  on  the  theory  that  the  local  service  consisted  of  trains 
of  more  than  one  car,  and  that  the  express  service  consisted  of  three-car  units. 
This  conception  was  corrected  later  in  the  testimony. — [Eds.] 
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stations  be,  exclusive  of  real  estate  and  building?  A.  Probably 
$35  per  kilowatt. 

Q.  What  would  be  the  cost  of  the  sub-station  buildings?  A. 
Approximately  $5  a  kilowatt. 

Q.  What  would  be  the  cost  of  the  four  G.  E.  motors  proposed 
per  car?  A.  Probably  $13,000  per  car.  This  covers  electrical 
equipment  per  car  and  air  pump. 

Q.  What  would  be  the  cost  of  a  car  with  50  ft.  body  such  as  pro- 
posed?   A.  Including  trucks  from  $5,000  to  $6,000. 

Q.  What  would  be  the  cost  per  mile  and  piece  of  single  track 
for  the  third  rail  installation,  using  90-lb.  rails?  A.  Approxi- 
mately $4,000  per  mile  of  single  track. 

Q.  And  $340,000  would  be  the  cost  of  the  third-rail  installation? 
A.  Assuming  a  single  track  mileage  of  85  miles.  That  mileage 
would  probably  be  nearer  ninety.  I  should  say  $360,000  for  the 
third  rail. 

Q.  With  the  installation  as  proposed,  that  is,  the  main  high 
potential  station,  generating  current  at  about  12,000  or  15,000  volts, 
and  three  rotary  converters  at  sub-stations,  what  would  be  the 
cost  of  the  copper  for  the  conducting  circuit,  including  installation 


number  of  observations  which  he  had  made  on  this  point  would 
doubtless  exceed  600  or  700. 

MR.  SPRAGUE'S  TESTIMONY 

Q.  You  have  also  examined  the  speed  time  charts  prepared  by 
the  New  York  &  Portchester  Railroad  Company?  A.  I  have. 
They  are  the  best  charts  of  the  kind  that  I  have  ever  seen. 

Q.  Can  the  proposed  express  service,  allowing  a  headway  of  10 
minutes  between  trains,  and  the  proposed  local  service,  allowing 
a  headway  of  5  minutes  between  trains,  be  made  as  proposed?  A. 
Unquestionably. 

Q.  Given  the  location  and  profile  maps  of  a  railroad,  will  you 
kindly  state  how  you  would  proceed  to  construct  a  speed  time 
chart  such  as  has  been  prepared  for  the  New  York  &  Port- 
chester Railroad  Company?  A.  The  final  expression  would  be 
practically  the  same  as  that  prepared  by  the  engineers  of  the  rail- 
way. The  beginning  of  a  work  of  that  kind  is  a  cut-and-try  proc- 
ess. It  is  a  series  of  approximations  until  you  get  what  is 
wanted.  The  first  thing  that  I  would  do  would  be  to  take  a  repre- 
sentative cycle  of  operation.    I  should  go  over  the  plan  of  the 
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of  such  a  conducting  circuit?  A.  This  would  depend  upon  the 
location  of  the  power  station  and  the  sub-stations.  I  understand 
that  you  have  estimated  on  $250,000,  and  I  consider  that  to  be  a 
reasonable  amount.  Probably  this  is  in  excess  of  what  would 
actually  be  required. 

Testifying  as  to,  and  speaking  of  other  roads,  Mr,  Potter  said 
that  on  the  Aurora,  Elgin  &  Chicago  road,  a  maximum  speed 
of  65  miles  per  hour  was  to  be  attained,  or  a  schedule  speed  of  40 
miles  an  hour  with  the  stations  3  miles  apart.  The  cars  weigh 
40  tons.  On  the  Lorain  &  Cleveland  road,  the  maximum  speed 
attained  is  50  miles  an  hour,  and  on  the  Buffalo  «&  Lockport 
road  50  miles,  with  an  average  outside  of  Buffalo  of  33  miles  with 
stops  averaging  2  miles  apart.  The  Albany  &  Hudson  road 
attains  a  maximum  of  60  miles  an  hour  and  the  Nantasket  Beach 
approximately  40  miles  an  hour.  The  General  Electric  Company 
has  submitted  estimates  on  apparatus  for  operation  on  the  Buffalo 
&  Lockport  road  to  attain  a  schedule  speed  of  75  miles  an  hour. 

MR,  MAILLOUX'S  TESTIMONY 

Mr.  Mailloux's  testimony  related  principally  to  the  method 
which  he  and  Mr.  Gotshall  had  adopted  in  preparing 
the  charts  and  the  average  time  taken  by  the  elevated 
trains  in  New  York  City  for  receiving  and  discharging  passengers. 
He  stated  that  the  average  stop  is  less  than  11  seconds.    The  total 


road  and  carefully  note  its  profile,  the  running  time  that  is  pro- 
posed, and  pick  out  what  would  be  a  fairly  average  station  run, 
I  would  then  plot  out  by  curves,  which  are  familiar  to  every  elec- 
trical engineer  or  engineer  dealing  with  electrical  machinery — in 
fact,  to  anyone  occupied  with  transportation,  I  should  first  de- 
termine what  is  a  safe  rate  of  acceleration.  That,  of  course,  would 
be  based  upon  practical  experience.  A  2-miIe  per  hour 
second  rate  is  a  safe  one,  and  if  it  is  properly  made 
is  a  comfortable  rate  of  acceleration.  In  this  par- 
ticular case  I  believe  that  is  the  rate  that  has  been 
adopted  for  part  of  the  run,  and  it  is  one  that  is  perfectly 
feasible,  I  would  then  determine  the  average  rate  of  braking,  and 
allow  a  margin  for  emergency  stops.  I  should  take  a  rate  which 
is  something  less  than  the  possibilities.  Those  two  rates  deter- 
mine in  the  construction  of  a  curve  the  two  lines  of  departure. 
It  is  known  by  all  electrical  engineers  that  the  proper  method  of 
operating  electric  motors,  and  in  fact  the  almost  necessary  method 
of  operating  them,  is  as  follows:  If  we  take  a  pair  of  motors,  and 
as  regularly  as  possible  through  the  controlling  apparatus  raise  the 
electrical  pressure  at  the  terminals  of  those  motors  until  all 
changes  in  the  regulating  resistance  and  in  the  grouping  of  the 
motor  have  been  effected,  and  the  working  pressure  on  the  line 
has  been  reached  (supposed  in  this  case  to  be  600  volts),  that  will 
give  what  is  called  a  straight-line  acceleration.    There  will  be  a 
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constant  torque,  the  equivalent  of  a  constant  draw-bar  pull. 
Having  gotten  to  the  full  potential  of  the  .line  a  motor  is  allowed 
to  accelerate  on  its  curve,  which  it  does  automatically,  at  a 
decreasing  rate,  until  finally  the  current  going  through  the  motor 
will  just  balance  the  work  required  by  the  train  at  that  particular 
speed.  That  gives  a  curve  of  acceleration  which  is  made  up  of  a 
straight  line  up  to  about  seven-tenths  of  the  maximum  speed 
which  is  reached:  the  line  then  leaves  the  tangent  on  to  a  curve 
of  increasing  radius,  almost  parabolic  in  character,  until  it  is 
decided  to  coast  or  brake  the  train.  The  curves  determined  in 
that  way  and  referred  to  a  parallelogram  which  is  made  up  with 
reference  to  the  schedule  time  gives  the  approximate  data  for  a 
motor,  and  at  the  same  time  the  amount  of  current  that  is  required 
can  be  determined.  This  is  the  theoretical  motor  which  is  re- 
quired. The  process  also  determines  the  theoretical  imput  of  cur- 
rent which  is  required  to  make  that  particular  schedule  with  any 


stations  because  of  curvatures,  the  time-speed  curves  will 
show  the  proper  amount  of  coasting  and  braking,  and  then  any 
new  acceleration  before  coming  to  a  braking  point  for  stops. 

*    *  * 

Q.  Are  you  able  to  state  what  is  the  maximum  electrical  power 
per  ton  now  in  use  and  how  it  compares  with  steam  equipment? 
A.  Well,  in  Boston  we  are  using  9  hp  to  10  hp  per  ton,  because  the 
cars  there  weigh  when  loaded  about  36  tons,  and  there  is  300  hp 
per  car,  but  this  does  not  afifect  the  control  in  the  slightest.  By 
putting  a  motor  truck  in  place  of  a  trail  truck,  the  power  would 
be  run  up  to  about  14  hp  per  ton,  and  it  would  be  possible  to  raise 
that  by  a  difference  in  mode  of  construction  to  21  hp  or  22  hp  per 
ton.  There  is  no  difficulty  in  handling  any  number  of  these  units, 
no  matter  how  they  are  distributed  throughout  the  train.  In 
Boston  every  car  is  equipped  with  motors  and  operated  on  the 
multiple-unit  plan,  the  same  as  proposed  for  this  road. 


given  weight,  whether  i,  10  or  100  tons.  I  would  look  among 
the  records  of  all  existing  motors  to  find  if  there  was  a  motor 
having  the  general  capacity  of  the  motor  indicated  by  this  the- 
oretical investigation,  and  if  I  found  it,  then  I  would  take 
up  the  details  of  that  motor.  If  not,  I  should  simply  require 
such  a  motor  to  be  built,  and  any  electrical  manufacturing  com- 
pany will  build  such  a  motor.  The  probabilities  are  that  a 
motor  would  be  found  in  stock.  Then  I  would  draw  a 
series  of  time  speed  curves  and  torque  and  current  curves  of  this 
motor.  I  would  determine  these  in  the  first  place  for  different  gears. 
Then  I  would  select  the  proper  gearing,  and  construct  a  series  of 
curves  for  the  performance  of  that  motor  under  different  condi- 
tions. Those  conditions  would  be,  first,  on  a  dead  level;  and  then 
on  Yi  per  cent,  i  per  cent,  and  V/i  percent  up  grades,  etc.,  and  also 
the  performance  on  a  down  grade,  varying  in  per  cent's.  With 
such  curves  the  operation  of  the  motor  on  any  road  which  is  proper- 
ly diagrammed  can  be  determined,  and  the  time-speed  curves  plot- 
ted for  every  run  and  every  condition.  It  is  the  ordinary  process 
which  any  electrical  engineer  would  adopt.  When  you  have  got 
through  you  have  a  pictorial  illustration  of  the  exact  performance 
of  a  machine.  In  other  words,  one  can  determine  from  the  time- 
speed  curves  the  speed  at  which  the  motor  or  the  car  is  moving 
at  any  point  of  the  road  under  any  conditions  of  grade.  If  there 
are  conditions  on  the  road  which  require  slowing  up  between 


Q.  How  does  the  power  in  the  Boston  road  compare  with  the 
power  on  locomotives?  A.  Our  contract  requires  that  we  should 
actually  develop  more  power  than  any  locomotive  that  goes  out  of 
Boston.  The  Empire  State  Express  has  not  as  much  power  as 
we  have  on  Boston  trains.  In  fact,  it  is  impossible  to  put  on  a  loco- 
motive as  much  power,  localized  as  it  must  be,  on  two,  or  at  best 
four  drivers,  as  we  can  on  ten  or  a  dozen  axles. 

Q.  About  how  much  total  power,  in  kilowatts,  is  required  at  the 
cars  at  the  time  of  the  maximum  service  on  the  New  York  &  Port- 
chester  Railroad  Company,  as  shown  by  this  time  schedule?  A. 
.A^ssuming  that  that  time  schedule  gives  the  same  tonnage  which 
I  instanced  in  an  earlier  answer — which  is  about  1900  tons — there 
would  be  required  an  average  during  the  time  of  maximum  service 
of  a  little  over  8000  kw  at  the  car  axles  for  the  motor  cars. 

MK.  COVERDALE'S  TESTIMONY 

The  testimony  of  Mr.  Coverdale,  of  J.  G.  White  &  Company, 
related  principally  to  the  cost  of  construction,  not  including  the 
cost  of  right  of  way  or  real  estate.  It  amoim.ted  to  about  $7,000.- 
000  divided  as  follows: 

Ballast    $227,000 

Track  superstructure    715,000 

Overhead  and  under  grade  street  and  road  crossings,  river  bridges, 

miscellaneous  bridges,  and  culverts,  and  steel  trestle  work   1,391,00? 
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Fences    25,000 

Telegraph  and  telephone    25,000 

Block  signal  system   100,000 

The   main   power   station — the   building   only — and   the  buildings 

for  three  sub-stations  and  repair  shops   250,000 

Stations,  including  tracks,  terminal  stations  and  intermediates....  100,000 

Power  house  installation   1,200,000 

Sub-station  installation    270,000 

Repair  shop  installation   50,000 

Cars  and  equipments  for  cars,  including  motors  and  trucks   785,000 

Third-rail  constructions,  including  high-tension  transmission  line..  480,000 

Air-brake  equipment    35,000 

Q.  Does  your  estimate  for  bridges  and  street  railway  crossings 
include  piling?  A.  Yes,  it  includes  all  necessary  construction 
work. 

Q.  And  masonry  sufficient  to  bear  the  load,  as  well  as  meet  the 
thrust  where  there  is  a  fill?    A.  Yes  sir. 

Q.  Mr.  Coverdale,  at  what  speed  can  a  car  safely  pass  the  high- 
est degree  of  curvature  upon  the  road,  namely,  7  degrees?  A. 
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That,  of  course,  depends  upon  the  way  the  track  is  put  up.  Every 
railroad  curve  is  put  up  with  a  certain  superelevation  of  the  outer 
rail.  This  superelevation  is  limited  in  practice  to  a  maximum  of 
9  ins.;  without  going  as  high  as  the  g  ins.,  and  with  the  knowledge 
that  a  7  deg.  curve  is  a  maximum  curve  on  this  road,  assuming  a 
superelevation  on  that  curve  of  7H  ins.,  the  track  would  then  be 
put  up  for  a  speed  of  between  40  and  45  miles  an  hour,  and  a  train 
or  vehicle  can  pass  around  that  curve  with  perfect  safety  at  a 
speed  of  at  least  50  per  cent  greater  than  45  miles  an  hour,  about 
65  miles  an  hour,  without  any  danger  of  overturning. 

MR.  THATCHER'S  TESTIMONY 

This  related  to  the  cost  of  bridge  construction  on  the  road  in 
question.    An  abstract  follows: 

Q.  What  will  be  the  cost  of  seventy-eight  bridges  upon  the  line 
of  the  New  York  &  Portchester  Railroad,  of  which  fifty  are  60 
ft.  span,  twenty-one,  50  ft.,  and  seven,  100  ft.  span,  and  3400  feet  of 
structure  across  Mamaroneck  Bay?  A.  The  total  is  $703,000  for 
steel  concrete  structures. 

Q.  Describe  the  kind  of  structures  on  which  you  have  based 
your  estimate?  A.  Either  the  Melan  system  or  my  own  system, 
but  I  have  made  these  estimates  on  the  Melan  system. 

Q.  What  is  the  proportion  of  concrete  to  steel?  A.  In  my 
specification  it  is  governed  by  three  dififerent  ways.  One  is  that 
it  shall  take  the  entire  bending  moment  of  the  structure;  two^ 


crown.  That  generally  governs  the  area  of  steel  in  the  structure. 
Of  course  you  can  make  it  any  area  you  wish;  there  is  nothing  to 
limit  that  area,  and  it  should  be  enough  to  take  the  entire  bending 
moment. 

Q.  Will  you  take  up  in  detail  your  estimate  of  the  cost  of  the 
structures  to  which  are  called  your  attention.  What  do  you  esti- 
mate the  cost  of  a  bridge  with  100  ft.  span  upon  the  line  of  this 
road?  A.  The  cost  of  one  span  of  100  ft.  I  estimate  at  $12,300 
that  is  up  to  a  subgrade,  ready  for  the  track. 

Q.  What  would  be  the  cost  of  an  80  ft.  span?  A.  Eight  thou- 
sand three  hundred  dollars. 

Q.  And  for  a  60  ft.  span?    A.  Six  thousand  and  eleven  dollars. 
Q.  And  for  a  50  ft.  span?    A.  That  would  be  $4,916. 
Q.  Does  that  include  the  bridge  complete.    A.  Yes  ready  for 
the  ballast  and  the  rails,  with  the  exception  of  the  piles  which 
cost  $S  each,  put  in  place. 

Q.  Describe  the  kind  of  structure  you  have  designed  for  the 
Mamaroneck  flats?    A.  That  is  a  succession  of  50  ft.  spans,  55  ft. 

from  center  to  center  of  piers;  SO  ft. 
wide  to  width  of  bridge. 

Q.  Are  these  structures  which  you 
have  mentioned  calculated  for  the 
rolling  and  static  loads  for  this  road? 
A.  Yes,  sir. 

Q.  What  is  the  efifect  of  time  and 
air  upon  the  concrete?  A.  It  im- 
proves it  anywhere  up  to  six  months 
or  eight  years. 

Q.  And  there  is  no  deterioration 
certainly  up  to  that  time?  A.  It  is 
better  in  six  months  than  it  is  in 
three  months  and  it  is  better  in  two 
years  than  in  one  year.  For  instance, 
the  concrete  that  would  be  good  for 
2400  lbs.  would  be  good  for  3800  lbs. 
in  six  months. 

Q.  What  is  the  cost  of  the  main- 
tenance of  such  work?  A.  Nothing 
at  all. 

MR.  PARKE'S  TESTIMONY 

This  was  on  the  effect  of  quick  ac- 
tion and  emergency  braking  on  high- 
speed trains.  Important  improve- 
ments have  been  made  in  this  direc- 
tion in  the  past  few  years  and  Mr. 
Parke's  estimates  in  his  direct  exam- 
ination of  the  average  distance  re- 
quired to  stop  the  express  trains  on 
the  Portchester  line  was  1227  ft  or 
248  ft.  less  than  the  companies  esti- 
mated. On  redirect  examination  Mr. 
Parke  reduced  this  distance  to  about 
1000  ft.  He  also  described  the  most 
desirable  and  quickest  method  of 
braking  to  be  that  of  gradually  re- 
ducing the  pressure  on  the  brake- 
shoes  as  the  speed  decreases.  A  di- 
gest of  the  testimony  follows: 
Q.  Are  you  familiar  with  the  result  of  any  experiments  in  stop- 
ping a  train  running  at  a  speed  of  say  about  60  miles  per  hour? 
A.  I  am.  A  few  years  ago  the  Pennsylvania  Railroad  conducted 
a  series  of  experiments  for  the  purpose  of  determining  the  stop- 
ping capabilities  of  the  ordinary  quick-acting  brake,  and  also  of 
the  high-speed  brake,  which  was  at  that  time  about  being  pro- 
duced, in  order  to  determine  the  relative  distances  in  which  trams 
could' be  stopped  by  the  two  brakes  at  certain  speeds.  These 
stops  were  made  and  the  experiments  were  conducted  near  a  place 
called  Shiproad,  about  20  miles  west  of  Philadelphia  on  the  mam 
Hue  of  the  Pennsylvania  Railroad.  The  experiments  were  made 
with  a  train  consisting  of  a  locomotive,  tender  and  six  heavy  pas- 
senger cars.  The  grade  at  that  point  was  about  29  ft.  descendmg 
to  tile  mile,  and'  the  track  was  straight  at  the  point  where  the 
stops  were  made.  The  conditions  were  those  of  ordinary  regular 
service  and  the  braking  apparatus  was,  as  stated  before,  an  ordi- 
nary high-speed  brake  apparatus  in  a  portion  of  the  tests.  A  por- 
tion of  the  stops  were  made  from  speeds  very  close  to  60  miles  an 
hour,  and  a  portion  of  them  were  only  45  miles  an  hour. 

Q.'what  was  the  result  of  these  high-speed  tests?  A.  The 
average  distance  in  which  the  train  will  stop  with  a  quick-action 
brake^at  a  speed  of  60  miles  an  hour,  upon  that  grade  of  29  ft.  to 
the  mile,  was  1620  ft.,  which  corresponds  to  the  distance  of  1514 
ft  on  a  level.  With  a  quick-action  brake,  at  a  speed  of  45  miles 
per  hour,  the  average  stop  was  686  ft.,  which  corresponds  to  a 
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distance  of  652  ft.  on  the  level.  Stops  with  the  high-speed  brake 
were  uniformly  about  72  per  cent  in  length  of  those  made  by  the 
quick-action  brake.  At  60  miles  per  hour,  the  average  stop  was 
in  1 168  ft.,  which  corresponds  to  a  stop  on  a  level  of  iiii  ft. 

Q.  Which  is  the  brake  ordinarily  in  use  on  railroads  and  what 
are  its  chief  characteristics?  A.  The  brake  which  is  customarily 
in  use  on  railroads  is  the  quick-action  air  brake.  In  fact,  it  is  the 
one  that  is  almost  universally  used.  The  high-speed  brake  has  been 
so  far  used  chiefly  upon  high-speed  express  trains — trains  covering 
a  long  distance  of  high  speed.  It  consists  of  an  air  pump  and  a 
main  reservoir  for  storing  air  on  the  locomotive;  a  line  of  pipe 
running  through  the  length  of  the  train  under  each  car  unit,  by 
means  of  a  flexible  hose  and  couplings  between  the  cars,  forming 
a  continuous  conduit  from  the  locomotive  clear  back  to  the  rear 
end  of  the  train.  Upon  each  car  there  is  an  auxiliary  reservoir 
for  storing  air,  for  the  application  on  the  brakes  upon  that  car, 
a  brake  cylinder,  a  piston  of  which  is  connected  by  suitable  levers 
and  rods  with  the  brake-shoes,  for  the  purpose  of  applying  the 


differs  from  the  quick-action  brake  simply  in  the  addition  of  an 
automatic  reducing  valve  attached  to  each  brake  cylinder,  and  in 
addition  a  very  much  higher  air  pressure  is  carried  in  the  train 
pipe,  and  therefore  in  the  auxiliary  reservoirs.  In  its  application 
it  differs  from  a  quick-action  brake  inasmuch  that  a  very  much 
greater  pressure  can  be  obtained  in  the  brake  cylinder,  and  also 
that  the  pressure  is  automatically  reduced  as  the  speed  of  the 
train  declines.  So  that  a  very  high  pressure  of  the  brakes  used 
upon  the  wheels  is  attained  upon  the  early  portion  of  a  stop,  until 
it  is  reduced  and  it  comes  to  that  produced  by  the  quick-action 
brake  toward  the  close  of  the  stop.  The  reason  why  that  is  done 
is  because  it  is  a  well-known  fact  now  that  the  co-efficient  friction 
between  wheels  and  rails  which  causes  the  wheels  to  persist  in 
their  rotation  is  practically  the  same  at  all  speeds.  The  friction 
between  the  brake-shoe  and  the  wheel  varies  greatly  with  the 
speed.  It  is  low  and  high  speed,  and  increases  as  the  speed  de- 
clines. For  instance,  at  60  miles  an  hour  the  co-efficient  of  fric- 
tion between  the  brake-shoe  and  the  wheel  is  about  11  per  cent 


brakes,  and  a  triple  valve  which  controls  the  communication 
between  the  train  pipe  and  the  reservoir  and  the  brake  cylinder 
and  the  atmosphere. 

Q.  What  is  an  emergency  application  of  brake,  and  how  does 
it  differ  from  an  ordinary  application?  A.  The  term  "emergency 
application"  is  a  technical  term  which  refers  to  the  kind  of  appli- 
cation of  the  brake  rather  than  the  condition  under  which  it  is  to 
be  used.  It  may  be  used  in  an  emergency  and  usually  has  been 
reserved  for  that  purpose,  but  it  is  an  application  of  the  air  brake 
in  which  the  air  pressure  in  the  train  pipe  is  discharged  into  the 
brake  cylinder,  in  addition  to  the  air  from  the  auxiliary  reservoir, 
for  producing  an  application  of  the  brakes.  The  ordinary  appli- 
cation whereby  your  pressure  in  the  brake  cylinder  of  50  lbs.  re- 
sults in  an  emergency  application  includes  the  use  of  air  from  the 
train  pipe,  and  results  in  an  air  pressure  in  the  brake  cylinder  of  6o 
lbs.,  about  20  per  cent  greater.  Therefore  an  emergency  applica- 
tion differs  from  an  ordinary  service  application  in  that,  first,  it  is 
about  20  per  cent  more  forcible  than  a  service  application.  And  it 
has  one  other  feature  of  difference,  and  that  is,  the  brakes  are  ap- 
plied to  each  car  in  a  very  much  shorter  period  of  time,  so  that  the 
application  of  the  brake  is  really  from  car  to  car  throughout  the 
train  in  a  very  much  shorter  length  of  time.  That  is  of  importance 
on  long  trains  but  not  so  much  so  on  short  trains. 

Q.  What  is  the  diffe  rcncc  lietwccn  a  high-speed  brake  and  a 
quick-action   brake?    A.  The    Westinghouse   high-speed  brake 


of  the  pressure.  At  20  miles  an  hour  it  is  about  19  per  cent  or  20 
per  cent  of  the  pressure.  It  is  therefore  evident  that  a  much 
greater  retardation  can  be  secured  and  a  much  greater  pressure 
of  the  brake-shoes  can  be  applied  to  the  wheels  to  secure  high 
speeds  than  can  be  secured  at  low  speeds;  that  is  to  say,  a  much 
greater  retardation  is  secured  at  high  speeds  by  using  a  greater 
pressure.  If  that  pressure  is  subsequently  reduced  so  as  not  to 
increase  the  friction  between  the  brake-shoes  and  the  wheels  so 
as  to  cause  them  to  slide  at  the  low  speeds,  this  high-speed  brake 
produces  for  that  the  utilization  of  a  high  pressure  and  much  in- 
creased friction  between  the  shoes  and  the  wheels  at  high  speeds, 
that  pressure  being  reduced  as  the  co-efficient  between  the  brake 
shoe  and  wheel  increases  as  the  speed  decreases. 

Q.  The  high-speed  brake  can  be  applied  to  any  train?  A.  Yes 
sir. 

Q.  And  could  be  applied  to  these  trains  and  cars  proposed  to 
be  operated  by  the  Portchester  road?    A.  Yes. 

Q.  And  with  perfect  safety?  A.  Yes  sir;  it  would  be  very  de- 
sirable. 

Q.  Can  any  emergency  application  of  the  brakes  be  made  in  the 
regular  service  of  trains?  A.  The  question  is  whether  it  should 
be  made  or  not;  it  can  be  made,  but  it  is  a  question  if  it  can  be 
used  or  not  depends  upon  the  conditions.  In  long  freight  trains 
and  again  in  long  passenger  trains  where  the  aggregate  slack 
between  the  cars  amounts  to  a  good  deal,  an  emergency  appli- 
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cation  is  very  apt  to  be  accompanied  by  considerable  shock  at  the 
rear  of  the  train.  It  is  therefore  very  undesirable  to  use  an  emer- 
gency application  upon  very  long  trains.  The  conditions  there 
are  such  that  it  is  very  apt  to  cause  injury  to  the  rolling  stock. 
Upon  short  trains  conditions  are  very  different,  and  I  have  very 
frequently  observed  the  effect  of  the  application  of  the  emergency 
brake  at  high  speeds.  The  conditions  there  are  such  that  there 
is  no  objection,  especially  at  high  speed.  If  the  speed  were  ve.ry 
low,  even  upon  a  short  train  there  would  be  no  objections 
I  should  question  the  desirability  of  using  the  emergency  brake 
in  ordinary  service,  making  station  stops,  but  "at  high  speeds  there 
is  no  objection  in  my  belief,  and  my  belief  is  based  upon  my  ex- 
perience. There  is  no  objection  to  the  emergency  application  for 
all  trains  at  high  speed. 

Q.  When  you  say  high  speed,  what  speed  would  you  regard 
high  justifying  the  use  in  regular  service  when  the  train  consist  of 
two  or  three  cars?    A.  Forty-five  miles  or  above. 

Q.  I  understand  you  then  that  if  trains  are  run  at  the  rate  of 
speed  as  is  proposed  upon  this  iPortchester  road  and  consisting 
of  one  to  three  cars,  there  is  no  objection  to  the  application  of 


for  the  stops  to  be  1227  against  1475  which  were  estimated,  and  I 
found  the  average  time  to  be  26^  seconds  against  the  35  seconds 
in  the  estimate.  In  the  reverse  direction  I  found  the  time  about 
26  seconds,  and  the  average  distance  about  1206  ft.  instead  of  1227, 
so  that  it  is  more  favorable  in  the  return  trip  than  in  the  trip 
given  in  the  schedule.  The  average  speed  for  the  stops  is  55.4 
miles,  so  that  the  average  time  or  the  average  distance — 1475  ft. — 
which  have  been  made  the  basis  of  this  schedule,  exceeds  the  aver- 
age distance  on  the  basis  of  stops  that  have  been  made  under 
similar  conditions  with  the  quick-action  brake  and  exceeds  the 
average  of  those  stops  about  20  per  cent.  This  I  should  think  was 
an  abundant  allowance  for  difTerence  in  atmospheric  rail  con- 
ditions and  that  sort  of  thing,  and  these  stops,  made  on  the 
Pennsylvania  road  and  other  places  where  I  have  obtained  data, 
which  has  enabled  me  to  make  these  computations;  the  condi- 
tion of  the  rail  was  good,  that  is  to  say,  it  was  a  good  clear  day. 
There  was  no  moisture  or  frost  on  the  rail,  and  of  course  those 
stops  were  under  conditions  where  there  is  moisture  on  the  rail 
or  frost,  in  which  case  the  stops  would  be  longer  than  those  made 
under  favorable  conditions.    The  20  per  cent  allowance  made  in 
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the  emergency  brake?  A.  I  believe  that  it  would  be  a  very  de- 
sirable thing  to  do,  especially  if  it  is  desired  to  make  a  very  fast 
schedule.    I  think  it  is  not  only  desirable  but  very  much  so. 

Q.  Have  you  seen  a  schedule  of  the  express  train  stops  contem- 
plated in  the  operation  of  the  New  York  &  Portchester  Railroad, 
and  if  so,  what  do  you  find  to  be  the  average  time  and  average 
distance  in  which  a  train  could  be  stopped  in  the  operation  of  this 
road,  using  a  Westinghouse  brake?  A.  The  schedule  which  I 
have  been  given  provides  for  eleven  stops,  one  at  149th  Street 
on  a  descending  grade  of  14.9  ft.  to  the  mile,  from  a  speed  of  59.7 
miles  per  hour.  The  second,  at  Bronx  Park,  an  ascending  grade 
of  9.1  ft.  to  a  mile,  at  a  speed  of  62.7  miles;  the  third  at  B.  P.  and 
P.  P.  on  an  ascending  grade  of  27  ft.  to  the  mile,  at  a  speed  of 
60.4  miles.  At  Mt.  Vernon  on  a  descending  grade  of  38.5  per 
mile  at  a  speed  of  57.7  per  mile.  At  Pelham  at  a  speed  of  50 
miles  1.6.  At  New  Rochelle  on  a  descending  grade  of  59.9  ft.  per 
mile  and  a  speed  of  50  miles  per  hour,  and  at  Larchmont  at  7.7 
ft.  per  mile,  55  miles.  Mamavoneck  to  Rye  Neck  11. 6  ft.  on  a 
descending  grade  at  55.4  miles.  At  Rye  a  grade  of  i  ft.  per  mile 
at  a  speed  of  51.2  miles  and  at  Portchester  28.9  ft.  descending,  52.2 
miles.  The  distances  in  which  it  was  expected  that  these  stops 
may  be  made  in  the  operation  of  this  railroad  are  given  an  aver- 
age of  1475  ft.,  that  is  computed  on  the  stop  at  each  one  of  these 
stations,  and  also  I  then  computed  the  stops  in  the  reverse  direc- 
tion and  took  the  average.    I  found  the  average  number  of  feet 


this  case  I  should  consider  sufficient  to  cover  such  ordinary  dif- 
ferences in  the  rail. 

Q.  This  high-speed  brake  is  upon  the  same  principle  that  the 
emergency  application  is  applied?  A.  The  high-speed  brake  is 
the  ordinary  quick-action  brake,  with  the  addition  of  an  automatic 
reducing  valve  by  which  you  can  apply  a  greater  braking  force 
than  you  can  apply  with  the  ordinary  quick-action  braking  forces. 

Q.  How  long  has  the  high-speed  brakes  been  in  use?  A.  They 
have  been  in  use  on  the  fastest  trains — the  Empire  State  Express, 
the  Congressional  Limited,  the  Pennsylvania  Limited  and  on  the 
fast  mail  trains  since  1894. 

Q.  Would  it  be  fair  to  say  that  in  the  emergency  application 
of  the  high-speed  brake  the  train  would  run  twice  as  far  as  in  the 
case  of  the  service  application  of  that  brake?  A.  It  would  have 
to  be  the  other  way.  The  service  application  would  run  further 
than  the  emergency  application. 

Q.  The  brake  ordinarily  in  use  on  roads  is  the  quick-action 
automatic  brake?    A.  Yes;  that  is  the  one  ordinarily  used. 

Q.  You  say  it  is  a  rare  exception,  taking  into  account  all  the 
railroads  of  this  country  where  the  high-speed  brake  is  in  use? 
A.  So  far  it  has  only  come  into  use  on  high-speed  express  trains. 

Q.  On  heavy  express  trains?  A.  Not  necessarily  heavy.  There 
are  lots  of  heavy  express  trains  that  have  not  got  it.  It  is  a 
question  of  speed,  but  there  is  no  reason  why  it  should  not  be 
applicable  to  other  kinds  of  service. 
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Q.  Is  the  use  of  the  high-speed  brake  in  service  apphcation  at- 
tended with  more  wear  and  tear  upon  trains  than  the  quick-action 
automatic  brake?    A.  No  sir;  not  in  service  apphcation. 

Q.  Is  it  attended  with  more  wear  and  tear  on  the  rail  than  the 
service  application?    A.  No  sir. 

Q.  Is  it  the  design  of  the  manufacturers  of  this  brake  that  it 
should  be  used  upon  trains  where  frequent  stops  are  made?  A. 
When  it  was  originally  brought  out  it  was  not  so  designed,  but 
the  manufacturers  have  now  come  to  the  conclusion  that  the  use 
of  the  high-speed  brake  should  be  extended  to  all  passenger 
service. 

Q.  Do  you  know  any  train  on  which  it  is  in  practical  and  con- 
tinuous use — where  the  stops  are  frequent?  A.  I  do  not  know 
of  any  train  now  that  makes  a  practice  of  using  the  high-speed 
brake,  which  is  what  you  would  call  a  local  train  or  a  train  in 
which  the  stops  are  frequent. 

Q.  In  respect  to  these  experiments  in  Pennsylvania  with  high- 
speed brakes  you  stated,  if  I  understood  you  correctly,  that  at 
60  miles  an  hour,  the  train  was  11 11  ft.  Now  how  would  it  be 
in  a  45  mile  rate  of  speed?  A.  I  do  not  remember  the  figures  at 
45  miles,  but  it  would  be  about  the  same  proportion  of  the  dis- 
tance made  by  the  quick-action  brake;  in  other  words,  about  70 
per  cent  of  the  figures  I  gave  in  regard  to  the  quick-action  brake 
at  45  miles  an  hour — 686  ft. 

Q.  What  percentage  is  that?  A.  About  72  per  cent  of  the  652, 
that  is.  being  reduced  to  a  level. 

Q.  Were  the  wheels  skidded  on  the  Pennsylvania  road?  A.  I 
don't  think  they  skidded  in  any  of  the  tests,  either  with  a  quick- 
action  or  with  a  high-speed  brake.  If  they  skidded  in  any  test 
at  all  it  would  be  only  during  the  last  2  or  3  ft.  of  the  stop  where 
it  was  not  of  sufficient  importance  to  observe,  and  it  has  been  a 
notable  fact  that  where  this  high-speed  brake  has  been  in  use  on 
railroads  the  freedom  from  real  sliding  has  been  unusually  greater 
than  with  the  ordinary  quick-action  brake. 

Q.  When  you  made  those  experiments  on  the  Pennsylvania 
road,  were  the  conditions  practical;  I  mean  was  there  an  absence 
of  dampness  and  frost,  or  were  those  experiments  made  under 
conditions  where  you  have  to  make  an  allowance  either  for  frost 
or  moisture?  A.  I  think  I  stated  that  the  conditions  were  satis- 
factory. There  was  no  dampness  or  frost  upon  the  rails.  The 
speed  stops  given  are  those  which  actually  took  place  with  no 
allowance  or  deduction  for  frost  or  moisture  or  any  other  hostile 
cause. 

Redirect  testimony. 

Q.  What  variable  conditions  enter  into  the  question  of  the  dis- 
tance in  which  a  train  may  be  stopped?  A.  The  distance  in  which 
a  train  may  be  stopped  depends  upon  the  total  weight  of  the 
train  and  its  load  upon  the  aggregate  braking  force;  that  is,  the 
aggregate  pressure  of  all  the  brakes  used  upon  the  wheels,  upon 
the  speed  at  which  the  train  is  running  when  the  brakes  are  ap- 
plied, and  upon  the  grade.  In  addition,  the  length  of  time  con- 
sumed in  applying  the  brakes  to  the  wheels  must  be  taken  into 
consideration  from  the  time  that  the  engineer  or  motorman  moves 
the  handle  of  his  operating  valve  until  the  brakes  are  effectively 
applied  to  the  wheels  throughout  the  train.  In  case  comparisons 
are  being  made  between  stops,  it  i?  also  necessary  to  take  into 
consideration  the  different  lengths  of  time  required  to  apply  the 
brakes,  and  also  the  mean  air  pressure  in  the  brake-cylinder 
throughout  with  each  different  kind  of  brake. 

Q.  Have  you  had  experience  with  stops  made  under  such  dif- 
ferent conditions  as  to  the  weight  of  train  braking  force,  speeds 
and  grades  with  different  kinds  of  brakes  and  brake  applications, 
so  that,  knowing  the  distances  in  which  one  kind  of  train  stops 
under  certain  conditions,  you  can  compute  with  fair  accuracy  the 
distance  in  which  a  different  train  can  be  stopped  under  substan- 
tially similar  conditions?  A.  I  have  had  large  experience  with 
train  stopping  under  a  large  variety  of  conditions.  Both  as  to 
length  and  weight  of  train,  kind  of  brakes,  speeds  and  grades. 
An  analysis  of  these  different  stops  has  enabled  me  to  make  com- 
putations in  which,  knowing  what  distance  a  certain  train  stopped 
in  with  certain  kind  of  brake  application,  under  certain  conditions, 
to  compute  the  distance  that  another  train  of  different  weight 
would  stop  in  on  a  different  grade  and  at  difTerent  speed;  that  is  to 
say,  the  fact  that  certain  experimental  stops  were  made  under  one 
set  of  conditions  and  that  the  length  of  stop  required  for  other 
conditions  does  not  render  the  experimental  stops  applicable,  or 
at  least,  the  experimental  stops  can  be  very  accurately  modified 
to  correspond  with  the  other  conditions,  so  that,  if  a  very  heavy, 
long  train  was  used  in  making  certain  experimental  stops,  the 
corresponding  stops  for  a  light  train  or  a  short  train,  under  sub- 
stantially the  same  conditions,  could  be  computed  with  very  great 
accuracy.  It  is  not  necessary  at  all,  in  order  to  determine  the 
distance  in  which  a  certain  train  could  be  stopped  under  certain 
conditions  to  have  experimental  information  in  regard  to  stops 


with  trains  of  that  particular  make-up  or  length.  The  difference 
of  that  kind  can  be  allowed  for  very  accurately. 

Q.  What  is  the  difference  between  the  conditions  which  ob- 
tained in  the  experiments  upon  the  Pennsylvania  road  as  to  which 
you  have  testified,  and  those  which  are  proposed  upon  the  New 
York  &  Portchester  railroad?  A.  The  train  conditions  in  the 
experiments  upon  the  Pennsylvania  road  were  these:  There  was 
a  locomotive,  a  tender  and  six  to  eight-wheeled  passenger  cars, 
which  weighed,  I  think,  about  393,000  lbs. — the  six.  In  that  case, 
the  braking  power  applied  to  the  locomotive  was  less  than  that 
applied  to  the  cars  for  two  reasons.  In  the  first  place,  there  are 
practical  reasons  why  it  is  considered  less  desirable  to  have  a 
high-braking  force  upon  the  locomotive  driving  wheels  than  upon 
the  car  wheels.  Moreover,  the  tender  is  always  more  or  less 
loaded,  and  it  is  necessary  to  restrict  the  braking  force  upon  the 
tender,  so  that  the  wheels  shall  not  he  caused  to  slide  when  the 
tender  is  empty;  consequently,  the  aggregate  braking  force  upon 
the  Pennsylvania  train  was  considerably  less  per  ton-weight  of 
train  than  would  be  the  case  if  the  train  had  been  made  up  of  cars 
alone,  as  will  be  the  case,  as  I  understand,  on  the  New  York 
&  Portchester  road.  In  other  words,  a  smaller  retarding  force 
per  ton-weight  of  train  occurred  upon  the  Pennsylvania  train  than 
would  occur  upon  the  express  trains  of  the  proposed  road. 

Q.  Then,  will  the  conditions  on  the  proposed  road  be  such  that 
the  distance  in  stopping  their  express  trains  will  be  longer  or 
shorter  than  those  upon  the  Pennsylvania  road,  in  the  experiments 
about  which  you  have  testified?  A.  The  conditions  will  be  such 
on  the  proposed  road  that  the  stops  which  they  can  make  with 
their  express  trains  are  less,  or  will  be  less,  than  those  which  I 
have  computed  from  the  Pennsylvania  train,  because  I  have  not 
made  allowance  for  the  difference  in  the  ratio  of  braking  force  to 
the  weight  of  train.  The  train  on  the  Pennsylvania  road  was 
empty  when  stops  were  made.  With  the  New  York  &  Portchester 
trains  the  stops  on  them  should  be  calculated  for  those  trains 
when  they  were  loaded  to  their  fullest  extent  with  passengers, 
but  even  making  allowance  for  that  loading,  the  ratio  of  the 
braking  force  to  the  loaded  train  was  greater  with  the  Portchester 
trains  than  was  the  ratio  on  the  Pennsylvania  trains,  so  that  the 
figures  that  I  have  given  are  above,  rather  than  below,  the  stops 
which  can  be  made  on  the  Portchester  train.  The  stops  that  I 
have  given  are  on  the  same  side,  and  you  can  rely  upon  their  being 
less  than  those  I  have  given. 

Q.  I  understood  you  to  say  yesterday  that  the  average  speed  of 
the  express  stops  on  the  schedule  furnished  you  is  55.4  miles  per 
hour,  and  that  the  average  distance  of  those  stops  would  be  1227 
ft.  under  fair  conditions  of  rail,  with  an  emergency  application 
of  the  ordinary  quick-action  brake.  Can  you  give  the  corres- 
ponding distances  with  an  emergency  application  of  a  high-speed 
brake,  and  with  a  service  application  of  both  the  quick-action  and 
the  high-speed  brakes?  A.  I  have  looked  up  this  matter,  and  am 
prepared  to  give  the  lengths  of  stop  with  an  emergency  application 
of  the  high-speed  brake,  and  also  a  service  application  of  both  the 
quick-action  and  the  high-speed  brakes.  The  distance  which  I 
gave  yesterday  for  the  average  for  all  these  stops,  the  average 
speed  being  55.4  miles  per  hour,  was  1227  ft.  That  was  an  emer- 
gency application  of  the  quick-action  brake.  The  distance  with  an 
emergency  application  of  the  high-speed  brake  would  be  894  ft. 
The  distance  with  a  full-service  application  of  the  ordinary  quick- 
action  brake  would  be  1677  ft.  The  distance  with  a  full-service 
application  of  the  high-speed  brake  would  be  1450  ft.  I  stated 
yesterday  that  my  recollection,  off-hand,  was  that  a  full-service 
application  with  the  quick-action  brake  would  exceed  the  stop 
in  an  emergency  application  about  60  per  cent,  and  that  the  full- 
service  application  with  a  high-speed  brake  would  exceed  that 
of  an  emergency  application  with  the  same  brake  about  100  per 
cent.  I  had  in  mind  stops  with  considerably  longer  trains.  I  find 
that  the  full-service  stop  with  the  quick-action  brake  is  only 
about  40  per  cent  greater  than  emergency  application  upon  this 
short  train,  and  that  the  full-service  application  stop,  with  the 
high-speed  brake,  is  only  about  60  per  cent  greater  than  the 
emergency  application. 

Q.  Would  it  be  desirable  from  any  point  of  view  to  use  the 
service  application  of  the  ordinary  quick-action  brake  in  making 
these  express  stops  with  a  single-car  train?  A.  It  certainly  would 
not.  On  a  single-car  train  there  would  be  no  necessity  even  of 
using  the  automatic  brake.  The  street  car  (or  straight  air)  brake 
would  be  entirely  suitable  in  that  case,  where  there  is  no  connec- 
tion between  cars,  and,  therefore,  no  danger  of  the  train  parting 
where  an  automatic  brake,  of  course,  would  be  necessary.  With 
the  ordinary  straight  air  brake  on  a  single-car  train,  a  stop  could 
be  made  in  1227  ft.,  and  there  would  be  no  throb  about  it;  just 
the  same  distance  that  an  emergency  application  with  the  quick- 
action  brake  would  stop  the  train..  There  could  be  no  possible 
advantage  in  using  a  brake  in  which  the  time  required  for  appli- 
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cation  of  the  brake-shoes  is  so  great  as  that  in  full-service  appU- 
cation  of  the  automatic  brake.  The  one  reason  why  the  full- 
service  stop,  with  the  quick-action  brake,  is  so  much  greater 
than  the  emergency  application,  is  the  greatly  increased  length 
of  time,  the  interval  of  time  which  elapses  between  the  movement 
of  the  operating  valve  by  the  motorman,  and  the  period  at  which 
the  brakes  are  efTectively  applied  to  the  wheels.  In  any  case  that 
should  be  avoided.  There  would  absolutely  be  no  necessity  and 
no  desirability  in  using  a  form  of  brake  there  which  would  re- 
quire any  such  length  of  time,  and  any  such  long  stop  as  would 
result  from  a  full-service  application  of  a  quick-action  brake. 

Q.  What  are  the  operating  conditions  which  are  favorable  to 
efficient  rapid  transit,  suburban  service,  and  what  do  you  recom- 
mend in  the  way  of  brakes  for  such  service?  A.  The  service  upon 
steam  railroads — what  is  known  as  suburban  service — has  under- 
gone considerable  change  within  the  last  few  years.  It  was  for- 
merly customary  to  use  a  little  light  engine,  that  had  been  out- 
grown for  ordinary  passenger  service  in  this  suburban  service. 
The  result  was  that  the  acceleration  of  suburban  trains  was  very 
slow;  they  did  not  attain  high  speed,  and  the  service  was  of  a 
character  that  could  not  successfully  compete  with  the  trolley 
service  that  has  sprung  up  in  our  largest  cities,  and  with  which 
the  steam  railroad  has  had  to  come  into  competition.  It  has,  dur- 
ing the  past  few  years,  been  customary  to  use  a  very  much  better 
class  of  locomotives,  in  order  to  increase  the  acceleration,  and  to 
better  the  service.  I  will  simply  say  that  the  success  of  the  rapid 
transit  suburban  service  depends  upon  three  things — first,  upon 
attaining  a  high  acceleration,  to  obtain  which  the  railroads  have 
gone  to  a  considerable  expense  in  getting  large  locomotives; 
second,  to  maintain  a  maximum  speed  as  long  as  possible;  and, 
third,  to  make  the  stop  as  quickly  as  possible.  In  order  to  do 
that,  it  is  very  essential  that  the  best  form  of  brake  that  can  be 
secured  should  be  used.  There  is  no  objection,  so  far  as  we  have 
been  able  to  ascertain,  to  using  a  brake  which  in  this  case  would 
allow  these  stops  to  be  made,  on  the  average,  in  less  than  1000 
ft.,  and  it  would,  therefore,  seem  to  me  that  such  a  brake  being 
available,  there  is  a  very  large  margin  between  the  1400  and  some 
odd  feet,  which  have  been  estimated  as  the  average  distance  of 
stop,  and  that  it  is  entirely  practical  to  obtain  it. 



The  Arbitration  Case  in  London 


(From  Our  Special  Correspondent.) 
The  arbitration  case  between  the  Metropolitan  District  Railway 
Company  and  the  Metropolitan  Railway  Company  as  to  the  best 
system  of  electric  traction  to  be  adopted  on  the  Inner  Circle  con- 
trolled and  operated  by  both  companies,  commenced  this  month 
in  the  Lord  Chief  Justice's  Court  at  the  Law  Courts  before  the 
Hon.  Alfred  Lyttleton,  K.  C,  M.  P.,  as  arbitrator,  and  assisted 
by  Mr.  H.  F.  Parshall,  representing  the  district  company,  and 
Mr.  Thomas  Parker,  representing  the  Metropolitan  company,  as 
arbitrators.  The  District  Company  had  as  counsel  Mr.  Fletcher 
Moulton,  K.  C,  M.  P.,  and  Mr.  J.  W.  Gordon;  and  Mr.  C.  A. 
Cripps,  K.  C,  M.  P.;  Mr.  Roger  Wallace,  K.  C,  and  Mr.  F.  G. 
Thomas  represented  the  Metropolitan  Company.  It  is  only  pos- 
sible in  this  letter  to  merely  touch  upon  the  speeches  of  the  coun- 
sel and  evidence  brought  forward  by  the  experts  on  both  sides, 
though  a  short  account  will  be  found  in  another  column.  Mr. 
Moulton  opened  the  case  for  the  District  Company,  and  explained 
first  the  proportions  in  which  the  two  companies  were  interested 
in  the  Inner  Circle.  He  then  went  on  to  show  how  much  experi- 
ence America  had  had  with  electric  traction  lines  as  compared 
with  England,  and  claimed  that  the  direct-current  system  was 
universally  used  in  that  country.  He  then  pointed  out  that  as  the 
systems  became  greater,  high  voltage  and  alternating  currents 
were  used  for  generating  stations,  the  current  being  transformed 
to  direct  current  at  500  volts  for  use  on  the  cars.  He  then  went 
on  to  state  that  the  3000  volts  which  Ganz  &  Company  required 
for  their  system  and  which  they  proposed  to  use  in  the  motors 
on  the  cars  would  be  dangerous,  and  that  there  were  no  lines 
working  to-day  on  the  system  proposed  by  Ganz  &  Company. 
He  claimed  that  their  system  was  also  most  complicated,  and  that 
the  only  railway  which  had  ever  been  equipped  with  the  Ganz 
system  was  still  incomplete  and  had  not  been  opened,  and  that 
the  acceleration  on  the  Ganz  system  was  inadequate  to  allow  cars 
to  make  the  circuit  of  the  Inner  Circle  in  the  time  required.  Mr. 
R.  W.  Perks,  the  chairman  of  the  District  Company,  was  the  first 
witness,  and  he  gave  evidence  as  to  the  running  rights  for  railways 
in  the  Inner  Circle,  and  stated  that  17  per  cent  of  the  42,200,000 
passengers  were  Inner  Circle  passengers,  and  stated  also  that  there 
were  220  Inner  Circle  trains  a  day.  He  then  went  on  to  trace  the 
history  of  the  tenders,  Messrs.  Preece  and  Cardew's  experiments, 


the  investigation  of  the  system  of  Ganz  &  Company  by  their  engi- 
neers, their  desire  to  accept  the  Ganz  system,  and  the  subsequent 
fears  that  it  would  be  acceptable  neither  to  the  shareholders  nor  to 
the  Board  of  Trade.  Mr.  Yerkes  was  the  next  witness,  and  he 
merely  expressed  his  strong  reluctance  to  recommend  the  expendi- 
ture of  a  million  of  money  on  a  system  which  was,  he  claimed, 
(inly  experimental,  and  has  never  been  tried  for  an  extended 
period. 

Mr.  E.  W.  Rice  of  the  General  Electric  Company  of  Schenec- 
tady was  then  examined  by  Mr.  Moulton,  and  he  gave  evidence 
as  to  the  applicability  of  the  system  proposed  by  the  British 
Thomson-Houston  Company,  Limited,  in  the  Inner  Circle,  and 
strongly  recommended  a  system  similar  to  that  which  is  now 
in  operation  on  the  Central  London.  He  also  went  on  to  state 
that  he  had  been  experimenting  with  the  system  used  by  the  Ganz 
Company  for  years,  and  had  come  to  the  conclusion  that  such  a 
system  was  not  reliable.  On  cross-examination  Mr.  Rice  evi- 
dently objected  to  the  cascade  system,  and  did  not  believe  that 
more  than  5  per  cent  to  10  per  cent  of  the  stored  energy  in  a 
moving  train  was  returned  to  the  line,  and  that  he  considered  that 
this  return  was  not  worth  the  extra  application  involved.  Many 
inventions  of  this  nature  had  been  experimented  with  in  the  States, 
and  it  had  always  been  found  that  it  involved  complication  and 
inefficiency  in  starting.  Mr.  James  Swinburne,  consulting  elec- 
trical engineer,  was  next  examined,  and  explained  the  working 
of  the  direct-current  system  and  of  the  Ganz  system,  and  claimed 
that  the  method  of  connecting  the  polyphase  motors  would  not 
allow  of  such  flexibility  of  speed  or  such  great  acceleration  as  in 
the  direct  current  system.  He  also  took  exception  to  the  water 
resistances  to  be  used  in  the  method  of  controlling,  and  then 
went  on  to  point  out  the  extreme  complications  which  would  arise 
in  the  overhead  conductors  carrying  3000  volts  at  junctions.  Mr. 
Swinburne,  when  cross-examined  by  Mr.  Cripps,  would  not  admit 
that  the  contact  rails  near  the  running  track  on  the  direct  system 
of  500  volts  were  more  dangerous  than  the  overhead  wires  that 
Ganz  Company  had  of  3000  volts,  and  he  did  not  believe  that  a 
person  touching  the  rails  would  be  killed.  He  also  believed  that 
the  Ganz  system  could  not  get  so  great  acceleration  on  the  sys- 
tem proposed  as  by  the  direct  system,  and  that  it  would  be  a  great 
loss  to  run  the  alternating-current  motors  below  their  maximum 
speed.  Mr.  Cripps  then  cross-examined  Mr.  Swinburne  as  to  the 
simplification  of  the  system  by  omitting  the  rotary  converters,  and 
admitted,  of  course,  that  outside  of  the  power  house  the  Ganz  sys- 
tem required  no  rotary  machinery  till  the  motors  were  reached. 
He  would  not  admit,  however,  that  the  Ganz  overhead  devices  for 
safety  were  good  and  sufficient,  and  he  did  not  believe  in  liquid 
rheostats  for  traction  purposes. 

Mr.  James  Russell  Chapman,  Mr.  Yerkes'  chief  electrical  engi- 
neer, was  the  next  witness,  and  stated  that  he  had  had  an  experi- 
ence ct  twenty-seven  years  in  railways  in  the  United  States.  He 
maintained  that  a  system  similar  to  that  proposed  by  the  British 
Thomson-Houston  Company  would  be  eminently  suitable  for  the 
equipment  of  the  Inner  Circle,  but  that  the  Ganz  tender  was  not 
for  a  first-class  equipment,  and  that  if  the  equipment  were  pro- 
ceeded with  on  their  tender  it  would  not  yield  sufficient  power  by 
about  one-half.  He  did  not  think,  for  instance,  that  1400  kw 
could  be  given  from  a  boiler  heating  surface  of  48,000  square  feet. 
He  objected  to  the  condensers  being  run  from  each  engine,  and 
maintained  that  independent  condensers  were  the  only  proper  de- 
vice in  a  modern  traction  plant.  He  objected  also  to  the  exciters 
being  on  the  same  shaft  as  the  generator,  and  claimed  that  it  was 
very  poor  practice  as  proposed  by  the  Ganz  system.  He  then  went 
on  to  make  a  statement  about  his  visit  to  Buda  Pest  and  Sondrio, 
where  he  had  inspected  the  experimental  system  of  the  Ganz  sys- 
tem. His  whole  conclusion  after  investigation  of  this  system  was 
that  the  system  was  totally  inadvisable  for  the  Inner  Circle.  In 
criticising  also  the  details  of  their  device,  some  of  which  were  in 
evidence,  Mr.  Chapman  stated  that  they  would  not  in  any  way 
perform  the  function  of  making  their  3000-volt  circuit  safe.  Mr. 
Chapman's  testimony  was  most  practical,  and  was  listened  to  by 
the  audience  with  marked  interest.  Mr.  Chapman  then  gave  prac- 
tical testimony  as  to  what  the  equipment  should  cost,  as  to  the 
proper  number  of  trains  for  the  circle,  and  for  the  speed  for  them 
to  run  at,  and  stated  that  the  trains  in  the  Inner  Circle  would 
require  to  have  an  acceleration  of  il4  ft.  per  second,  and  that 
his  test  of  the  Gans  system  would  lead  him  to  expect  that  no 
such  acceleration  could  be  arrived  at. 

Mr.  Philip  Dawson  was  the  next  witness.  He  stated  that  having 
built  about  a  thousand  miles  of  electric  tramways  and  installed 
over  250,000  hp.  for  the  purpose  of  electric  traction,  he  was  com- 
petent to  judge  as  to  what  system  should  be  used.  He  stated  that 
he  was  also  familiar  with  all  the  important  three-phase  traction 
systems  which  were  worked,  the  Burgdorf-Thun  Railway  being 
the  most  important  of  these.    Even  in  this  line,  however,  the 
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service  was  in  no  way  to  be  compared  witli  the  frequent  service 
which  would  be  demanded  on  the  Inner  Circle.  Mr.  Dawson 
made  a  good  witness,  and  gave  his  testimony  fairly  and  squarely 
against  the  adoption  of  any  3000-volt  polyphase  system  on  the 
Inner  Circle.  On  cross-examination  he  maintained  that  the  direct- 
current  system  was  more  easily  controlled  than  the  alternating- 
current  system,  and  more  quickly.  Mr.  George  Estall  was  the  last 
witness  for  the  direct-current  system,  and  stated  that  he  was  resi- 
dent engineer  and  locomotive  superintendent  to  the  District  Rail- 
way. His  testimony  confined  itself  to  showing  sections  of  the  tun- 
nel, and  he  stated  he  believed  that  it  would  be  impracticable  to 
attach  overhead  wires  or  light  conductors  to  the  roof  of  the  tunnel 
and  yet  leave  suflicient  room  for  the  operation  of  the  cars. 

Mr.  Cripps  then  opened  the  case  for  the  Metropolitan  Company, 
and  pointed  out  at  once  that  the  Metropolitan  Company  was  the 
predominant  partner  in  the  Inner  Circle.  In  comparing  the  two 
systems  Mr.  Cripps  maintained  that  the  continuous-current  system 
required  additional  factors,  and  that  in  that  way  the  system  cost 
considerably  more,  and  that  the  Ganz  system  would  effect  saving 
in  the  sub-stations  alone  of  just  about  £70,000.  Mr.  Cripps 
went  on  to  draw  attention  to  the  fact  that  there  was  an  element  of 
risk  in  the  using  of  continuous  current  in  which  the  contact  rails 
were  laid  on  the  surface  where  they  could  be  touched,  and  con- 
tended that  the  3000-volt  system,  with  their  overhead  wires  in  an 
inaccessible  place,  was  much  safer.  As  regarded  economy,  he 
claimed  that  the  Ganz  system  would  show  that  they  could  save  13 
per  cent  less  leakage  of  energy  in  the  alternating  system  than  in 
the  continuous  current  system.  As  compared  with  the  Ganz  sys- 
tem, the  wear  and  tear  of  the  continuous  system  in  connection 
with  the  use  of  electric  traction  he  estimated  at  an  additional 
£4,500  in  working  cost  per  year.  He  then  went  on  to  defend  the 
liquid  rheostats,  and  maintained  that  it  would  be  quite  easy  for 
their  system  to  take  care  of  triangular  junctions. 

Mr.  Otto  Titus  Blathy,  manager  of  the  electric  works  of  Ganz 
&  Company,  Buda-Pest,  was  the  first  witness,  and  was  examined 
by  Mr.  Cripps.  He  stated  shortly  that  it  was  at  the  beginning  of 
1885  that  his  firm  introduced  the  alternating  system  of  distribu- 
tion, and  that  they  had  been  experimenting  and  perfecting  it  ever 
since,  until  their  experimental  line  at  Buda-Pest  was  put  in  opera- 
tion in  December,  1899,  and  had  been  kept  in  operation  for  two 
or  three  hours  every  day  for  the  last  two  or  three  months.  The 
pressure  of  this  experimental  line  was  3000  volts.  Mr.  Blathy  went 
on  to  give  statistics  of  certain  railways  which  were  run  on  the  al- 
ternating-current system  in  various  parts  of  the  Continent.  For  the 
Inner  Circle  they  propose  to  use  a  high-tension  three-phase  cur- 
rent in  the  generating  station  of  about  10,000  volts  to  11,000  volts 
at  25  periods;  that  this  current  would  be  transmitted  to  sub-sta- 
tions, where,  by  means  of  static  transformers,  it  would  be  trans- 
formed down  to  a  tension  of  3000  volts.  A  great  point  was  made 
of  the  fact  that  no  attendants  would  be  required  at  these  sub- 
stations, there  being  no  rotary  converters  there.  The  3000-volts 
current  will  be  carried  on  two  overhead  conductors,  and  the  cur- 
rent collected  by  two  pairs  of  controllers  with  rollers  on  them. 
There  will  be  two  groups  of  motors  on  each  motor  car,  and  the 
control  will  be  effected  by  liquid  rheostats  operated  by  compressed 
air  the  same  as  that  used  for  the  Westinghouse  brake.  In  starting 
the  polyphase  motor,  he  stated  the  current  would  operate  first  on 
one  motor  at  half  speed,  the  secondary  motors  were  then  brought 
into  use,  and  they  were  enabled  to  get  double  power  as  though 
they  used  a  single  motor.  To  bring  the  train  to  stop,  the  cascade 
connection  would  be  put  in,  when  current  would  be  given  back 
to  the  line.  In  further  examination,  Mr.  Blathy  stated  that  in  the 
case  of  the  Ganz  motors  that  up  to  half  speed  the  acceleration  was 
2.6  ft.  per  second  per  second,  and  in  the  second  half  1.44  ft.  per 
second  per  second.  According  to  the  proposals  of  Messrs.  Ganz, 
they  would  require  an  energy  of  71  watt-hours  per  ton  mile  to  get 
round  the  Inner  Circle  in  50  minutes,  with  twenty-seven  stops  of 
20  seconds  each. 

Mr.  Gisbert  Kapp,  M.I.C.E.,  M.I.E.E,,  was  next  called,  and 
also  gave  evidence  in  favor  of  the  alternating-current  system. 
Mr.  Kapp  is  well  known  in  England  as  well  as  on  the  Continent, 
and  he  stated  that  he  had  a  great  amount  of  practical  experience 
in  advising  and  inspecting  systems  using  the  three-phase  current. 
His  evidence  was  all  of  a  nature  confirming  all  that  Mr.  Blathy 
had  said  and  speaking  very  favorably  of  the  three-phase  system 
in  that  it  would  be  perfectly  suitable  for  use  in  the  Inner  Circle. 
He  gave  evidence  also  that  the  cascade  brake  was  under  perfect 
control,  and  also  gave  evidence  to  the  effect  that  on  the  Valtelina 
Line  he  had  observed  acceleration  of  lYi  ft.  per  second  per  second. 
Mr.  Kapp  also  gave  evidence  regarding  the  practice  of  coupling 
exciters  direct  to  the  main  dynamo,  maintaining  that  it  was  good 
practice,  and  spoke  as  to  the  excellent  results  of  the  use  of  liquid 
rheostats,  though  he  admitted  that  they  had  never  been  used  for 
railway  work.    Mr.  Fletcher  Moulton,  in  his  cross-examination. 


brought  out  the  fact  that  Mr.  Kapp  has  never  been  in  charge  of 
an  electric  railway,  and  that  his  knowledge  was  more  theoretical 
than  practical.  He  also  stated  in  his  cross-examination  that  the 
cascade  connection  was  an  invention  which  did  for  the  alternating 
current  what  the  series  parallel  control  did  for  the  continuous 
current.  Mr.  Blathy  was  recalled  at  this  time,  and  stated  that  at 
triangular  junctions  a  special  signal  would  have  to  be  given  to 
the  driver  at  a  certain  point  so  that  at  that  point  he  would  reverse 
his  motor  connections.  In  doing  so  he  would  switch  off  all  the 
motors  behind  his  car,  and  they  would  have  to  run  into  the  next 
station  with  reduced  power.  In  the  event  of  the  driver  running 
past  the  point  a  mechanical  shock  would  be  given  to  the  passen- 
gers, but  only  equivalent  to  a  negative  acceleration  of  Y2  ft.  per 
second  per  second.  Mr.  Moulton,  in  his  cross-examination,  went 
thoroughly  into  the  details  of  the  motors,  liquid  rheostats,  air 
cocks  controlling  the  rheostats,  and  a  vast  amount  of  details  in- 
tending to  show  the  unreliability  of  their  system  of  control.  Mr. 
C.  Kalman  de  Kando,  vice-manager  of  Messrs.  Ganz  &  Company, 
then  gave  evidence  practically  in  confirmation  of  Mr.  Blathy's 
evidence.  On  cross-examination  he  stated  that  while  he  knew 
that  Mr.  Rice  was  of  opinion  that  it  was  not  good  practice  to  run 
polyphase  motors  in  cascade,  that  his  own  experience  showed 
that  it  was  an  excellent  system.  He  admitted  that  the  system  of 
multiple-unit  control  proposed  by  Messrs.  Ganz  had  never  yet 
been  subjected  to  extensive  experimental  or  to  practical  working. 

Professor  G.  A.  Ewing,  F.R.S.,  was  then  called,  and  on  ex- 
amination was  of  opinion  that  the  necessity  for  rotary  converters 
in  the  direct-current  system  was  prejudicial  to  the  interests  of  the 
railway,  and  he  also  considered  that  the  limit  of  voltage  in  the 
direct-current  system  was  a  detriment  in  equipping  a  railroad, 
especially  one  which  would  have  outside  connections.  He  main- 
tained that  the  direct-current  system  could  not  be  used  with  a 
higher  voltage  than  500,  and  that  when  the  railways  started  to 
increase  from  the  Inner  Circle  and  operate  on  the  suburban  lines 
it  would  be  an  extreme  detriment  to  use  voltage  so  low.  He  then 
went  into  the  loss  by  drop  of  voltage  on  the  feeders  and  rail  con- 
ductors on  the  direct-current  system,  and  compared  it  with  the 
very  small  loss  which  would  follow  the  introduction  of  a  high- 
tension  system.  He  admitted  that  the  continuous-current  motor 
had  a  small  advantage  so  far  as  acceleration  was  concerned, 
though  the  cascade  system  as  proposed  by  the  Ganz  Company  was 
an  ingenious  and  effective  invention.  He  considered  that  the 
3000-volt  working  in  the  tunnels  would  be  quite  safe  with  the 
precautions  proposed  by  Messrs.  Ganz,  that  the  liquid  rheostats 
were  an  excellent  resistance,  and  that  he  fully  believed  and  could 
prove  by  experience  that  the  alternating  motors  could  readily 
achieve  an  acceleration  of  1.6  ft.  per  second  per  second.  On  cross- 
examination,  the  witness  admitted  that  some  of  the  points  brought 
up  in  his  evidence  were  simply  matters  of  opinion  and  not  based 
on  practical  experience.  Mr.  Gordon  endeavored  at  some  length 
to  get  Prof.  Ewing  to  admit  that  the  same  acceleration  was  an 
important  factor  in  comparing  the  two  systems,  but  he  did  not 
succeed  in  getting  the  witness  to  admit  that.  He  maintained  that 
it  was  not  necessary  to  a  fair  comparison  that  the  acceleration 
should  be  the  same  in  both  cases. 

Major  Cardew  was  the  next  witness  brought  forward  by  Mr. 
Cripps  in  the  interests  of  the  Metropolitan  Railway,  and  stated 
that  he  had  been  much  engaged  in  inspections  of  electric  railways 
while  acting  in  the  capacity  of  electrical  adviser  to  the  Board  of 
Trade  a  few  years  ago,  and  that  he  was  familiar  with  the  systems 
of  the  City  &  South  London,  the  Liverpool  Overhead,  the  City  & 
Waterloo,  and  the  Central  London  Railway,  and  he  considered 
that  the  third-rail  system  could  be  economically  applied  to  long 
lines  having  a  large  traffic.  He  claimed  that  there  was  a  loss  of  10 
per  cent  in  the  continuous-current  system  conductors,  while  on 
the  polyphase  conductors  the  loss  was  under  4  per  cent.  He  stated 
that  a  few  years  ago  he  would  not  have  advocated  the  polyphase 
system,  but  he  claimed  that  Ganz  had  worked  out  tremendous 
improvements  in  the  last  few  years,  and  now  he  considered  that 
the  polyphase  system  was  absolutely  the  best  system  to  use  on  the 
underground  railway,  and  that  the  proposed  multiple-unit  system 
of  control  of  the  polyphase  system  was  a  perfect  system,  and  that 
the  use  of  liquid  rheostats  was  quite  safe.  He  believed  also  that 
the  engineering  ability  of  Ganz  &  Company  would  easily  over- 
come any  difficulty  with  conductors  at  triangular  junctions.  Major 
Cardew  rather  damaged  his  case,  however,  by  stating  that  he 
hoped  that  the  Ganz  system  would  be  admitted,  and  thought  that 
the  Board  of  Trade  should  allow  them  to  experiment  on  the  sys- 
tem. The  arbitrator  then  asked  him  several  questions  about  the 
time  necessary  for  such  experiments,  and  Major  Cardew  wound 
up  his  evidence  by  saying  that  the  best  system  should  prevail,  and 
(hat  Messrs.  Ganz  should  have  fair  play.  On  cross-examination 
liy  Mr.  Moulton,  Major  Cardew  went  into  statistics  on  the  power 
house,  and  later  stated  that  he  considered  that  the  equipment  of 
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the  Inner  Circle  could  not  be  made  without  considerable  experi- 
mental changes  from  any  engineering  plans  that  could  now  be 
provided. 

Mr.  E.  Talbot  was  then  put  on  the  stand,  and  gave  evidence 
very  shortly  as  to  the  use  of  overhead  wires  in  Leeds,  and  that  he 
had  had  no  trouble  with  them  breaking.  It  perhaps  ought  to  be 
stated  here  that  Mr.  Moulton's  witnesses  had  all  spoken  as  to  the 
damage  which  would  accrue  to  overhead  wires  if  fastened  rigidly 
in  the  tunnel,  and  claimed  that  all  modern  practice  of  suspending 
trolley  wires  was  by  flexible  suspension.  Mr.  Talbot's  evidence 
was  to  refute  this,  and  he  stated  that  he  had  had  no  trouble  with 
conductors  which  he  had  put  up  rigidly  in  Leeds  as  long  ago  as 
1897.  He  also  gave  evidence  as  to  the  clearance  between  the 
armature-field  magnets  in  the  G.  E.  58  motors  which  were  used 
in  Leeds.  Mr.  Moulton's  witnesses  had  made  a  special  point  that 
for  practical  service  the  alternating  motors,  with  a  small  clearance 
of  about  one-twelfth  inch,  would  not  work  successfully  for  any 
great  length  of  time,  as  the  wearing  down  in  the  bearings  by  use 
would  necessarily  soon  bring  the  armature  into  frictional  contact 
with  the  field  poles. 

Prof.  Sylvanus  P.  Thompson  was  then  put  on  the  witness  stand 
as  the  last  witness  for  the  Metropolitan  Railway,  and  proved  to 
be  a  very  good  witness.  He  stated  that  the  rival  systems  were 
the  same  until  the  sub-stations  were  reached,  and  that  he  dis- 
tinctly thought  that  the  rotary  converters  in  the  direct-current 
system  were  a  detriment,  involving  extra  cost  and  extra  energy 
loss  as  a  piece  of  apparatus.  He  calculated  that  with  seven  or 
eight  sub-stations  in  the  direct  system  there  would  be  an  average 
loss  of  8  per  cent  on  the  conductors,  with  a  ma.ximum  loss  of  12 
per  cent  or  13  per  cent.  This  calculation  was  based  on  forty  trains 
with  a  consumption  of  energy  of  7800  kw.  It  would  also  lose  from 
7  per  cent  to  8  per  cent  in  the  converters  and  from  ^  per  cent  to 
I  per  cent  on  the  commutators  of  the  motors.  He  made  the  total 
loss  about  16  per  cent,  and,  allowing  3  per  cent  for  the  loss  on 
the  Ganz  system,  it  left  a  net  of  13  per  cent  in  favor  of  the  Ganz. 
He  also  claimed  that  the  polyphase  motors  had  advantages,  being 
lighter;  that  they  would  work  with  a  smaller  clearance;  that, 
having  no  commutators,  they  required  less  attention,  and  they 
were  more  simply  controlled.  He  considered  the  cascade  coupling 
an  advance  on  the  series  parallel  control.  He  was  averse  to  over- 
head wires  in  general,  but  on  certain  electric  railways  they  were 
the  only  method  possible.  He  stated  most  emphatically  that  he 
considered  the  exciters  on  the  shaft  of  each  generator  was  the 
best  practice,  and  quoted  the  exciter  of  the  City  &  London  Elec- 
tric Lighting  Station  for  example.  Mr.  Parshall  here  corrected 
Prof.  Thompson,  and  asked  him  if  he  did  not  know  that  it  was  the 
coupling  of  the  exciters  to  one  bus-bar  which  caused  all  the  trouble 
in  that  station,  and  that  now  separate  steam  driven  exciters  were 
used.  On  cross-examination  by  Mr.  Moulton,  a  rather  amusing 
incident  took  place  as  Mr.  Moulton  read  a  long  paragraph  from 
Prof.  Thompson's  book  on  "Polyphase  Electric  Currents  and  .\1- 
ternate-Current  Motors"  of  the  edition  dated  1900,  where  it  states 
in  effect  that  the  very  system  proposed  by  the  District  Railway 
of  polyphase  stations,  rotary  converters  and  direct-current  system 
on  the  motors  was  the  best  system  to  use  for  electric  railways. 
Prof.  Thompson  got  out  of  it  by  stating  that  it  was  his  opinion 
when  the  book  was  written,  and  at  that  time  he  believed  that  it 
was  the  best  practice. 

This  concluded  the  evidence  for  both  companies,  evidence  which 
has  taken  two  weeks  to  put  in,  the  Hon.  Alfred  Lyttleton  and  his 
associates,  Mr.  Parker  and  Mr.  Parshall,  having  sat  for  eleven 
days  on  an  average  of  six  hours  a  day.  It  might  be  stated  in  word 
that  Mr.  Moulton's  efforts  were  entirely  to  show  that  the  direct 
system  was  one  that  had  been  tried  for  years,  and  that  it  was 
eminently  successful,  and  he  claimed  that  there  was  no  dispute 
as  to  that  point,  whereas  the  polyphase  system  as  applied  to  elec- 
tric railways  was  an  experiment,  that  no  lines  of  any  magnitude 
were  practically  worked  by  it,  and  that  the  District  Railway  was 
the  last  place  in  the  world  where  an  experimental  line  of  this  mag- 
nitude should  be  tried.  Mr.  Cripps  advocated  the  polyphase  sys- 
tem, and  tried  to  show  that  it  was  a  distinct  advance  in  the  art, 
and  that  if  they  were  not  to  use  polyphase  system  it  would  be  like 
stifling  progress,  and  he  claimed  in  his  closing  speech  which  fol- 
lowed immediately  on  Prof.  Thompson's  concluding  evidence  that 
all  the  essentials  required  had  been  proven  to  be  satisfactory  on 
the  Swiss  and  Italian  lines,  and  that  the  remaining  details  could 
be  easily  solved  in  the  present  stage  of  electrical  knowledge.  He 
claimed  a  large  saving  in  the  initial  cost  and  a  large  saving  in 
the  operation,  and  that  it  was  absurd  to  suppose  that  the  con- 
ductors could  not  be  insulated  with  safety,  and  that  the  accelera- 
tion of  the  polyphase  system  had  been  proven  to  be  as  good,  if 
not  better,  than  that  of  the  direct-current  system.  He  considered 
his  case  amply  proven  as  regards  cost,  safety  and  proficiency, 
and  he  awaited  the  arbitrators'  decision  with  confidence. 


Mr.  Moulton,  in  summing  up  his  case  in  favor  of  the  direct- 
current  system,  reiterated,  of  course,  a  good  deal  of  what  I  have 
said  above;  that  he  really  felt  it  difficult  to  treat  the  case  seriously, 
and  that  it  seemed  absolutely  absurd  that  any  fair-minded  man 
would  recommend  a  system  which  was  absolutely  untried  and 
was  practically  in  its  experimental  stage.  He  dwelt  on  the  fact 
of  how  much  money  had  been  spent  in  the  development  of  the 
direct-current  system;  how  it  commenced  very  small  some  fifteen 
years  ago  with  small  motors;  how  it  had  gradually  increased;  how 
it  had  gained  the  confidence  of  engineers  and  of  the  financial 
public,  and  how  it  had  gradually  developed  into  a  system  which 
was  now  confidently  installed  wherever  occasion  necessitated. 
How  there  are  practically  about  20,000  miles  operated  in  the 
United  States  on  the  direct-current  system,  and  maintained  that 
before  anything  could  be  done  with  the  polyphase  system  the 
advocates  of  it  ought  to  follow  something  of  the  same  history, 
commencing  by  exclusively  installing  small  roads,  and  gradually 
growing  up  to  a  position  in  which  they  could  solve  a  problem 
like  that  of  the  Inner  Circle.  He  maintained  that  it  was  practi- 
cally an  impossibility  for  such  a  system  to  be  put  on  the  Inner 
Circle  at  present,  and  did  not  believe  for  a  moment  but  that  the 
arbitrators  would  look  at  the  case  in  the  same  way.  It  was  like 
sending  a  boy  to  do  a  man's  work. 

It  is  reasonable  to  suppose  that  both  companies  would  like  a 
decision  as  soon  as  possible,  as  they  are  now  anxious  to  get  the 
road  electrified. 

Mr.  Alfred  Lyttleton,  the  umpire,  however,  explains  that  it  is 
provided  that  not  only  he,  but  the  tribunal  as  a  whole — including 
the  two  arbitrators,  Mr.  Parshall  and  Mr.  Parker — shall  report  to 
the  Boar4  of  Trade.  The  task  before  them  is  a  difficult  one,  and 
after  they  have  completed  it  the  Board  of  Trade  will  itself  have  to 
come  to  the  final  determination  as  to  whether  the  direct-current 
system,  as  favored  by  the  District  Railway,  or  the  Ganz  system, 
put  forward  by  the  Metropolitan,  shall  be  selected. 

 ^*  

Locating  Faults  in  Underground  Distribution  Systems  * 


BY  HENRY  G.  STOTT 

y   

With  the  rapid  and  extensive  growth  of  underground-cable 
systems  for  the  distribution  of  electricity  for  light  and  power  pur- 
poses a  problem  of  great  practical  importance  has  arisen — namely, 
to  find  a  method  of  quickly  and  accurately  locating  a  fault  or 
ground  in  any  part  of  the  system. 

With  small  conductors,  such  as  those  used  for  telegraph  cable, 
the  ordinary  Blavier  and  loop  tests  with  galvanometer,  Wheat- 
stone  bridge  and  battery  suffice;  but  the  percentage  of  error  in 
locating  a  fault  varies  directly  with  the  cross  section  of  the  con- 
ductor or  inversely  as  the  resistance.  Anyone  familiar  with  the 
most  refined  methods  of  battery  test  will  admit  that  the  loop  test 
is  the  best  of  all,  as  it  eliminates  the  worst  variable — namely,  the 
fault  resistance.  Even  under  the  best  conditions  the  loop  test  has 
an  element  of  uncertainty  in  the  variation  of  the  zero  on  the  gal- 
\  anometer  due  to  earth  currents  getting  into  the  cable  through 
the  fault.  In  a  city,  the  source  of  this  error  becomes  of  greater 
importance  than  in  submarine  cables,  owing  to  the  leakage  of 
btreet-railroad  currents  through  the  earth  from  the  rails.  As  a 
matter  of  fact,  it  is  frequently  impossible  to  use  a  sensitive  gal- 
\  anometer  on  any  test  involving  the  use  of  the  earth  as  a  part  of 
the  circuit. 

Loop  tests  carried  out  with  the  comparatively  large  current  of 
ten  amperes,  using  millivoltmeters  instead  of  reflecting  galvan- 
ometers in  the  hope  that  the  stray  currents  would  thus  become 
such  a  small  percentage  of  the  test  current  that  the  errors  due  to 
the  presence  of  the  former  would  be  practically  eliminated,  also 
failed  entirely,  and  the  conclusion  was  reluctantly  reached  that  the 
galvanometer  and  battery  must  be  abandoned  whenever  the  resist- 
ance to  be  determined  was  less  than  .25  ohm. 

The  distance  between  manholes  is  evidently  the  practical  degree 
of  accuracy  essential  to  any  successful  method.  This  will  average 
about  350  ft.  Assuming  that  .25  ohm  is  the  limit  of  accuracy 
obtainable  under  these  conditions,  in  the  loop  test  this  means  that 
the  method  is  not  applicable  to  any  conductor  larger  than  No.  9 
B.  &  S.  gage,  and  therefore  of  no  practical  value  for  lighting  and 
power  purposes. 

Resistance  measurements  having  been  eliminated  as  a  possible 
ineans  of  solution,  there  remain  three  others,  which  may  be  called: 
(0)  "The  cut-and-try  method." 
(6)  "The  smoke  method." 

*A  paper  read  before  the  American  Institute  of  Electrical  Engineers,  Nov. 
22,  1901. 
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(c)  "The  compass  method." 

(a)  The  "cut-and-try  method"  is  too  well  known  and  too  bad 
to  merit  much  description,  as  it  simply  means  cutting  the  cable 
into  as  many  sections  as  necessary  until  the  fault  is  finally  located 
in  a  length  between  manholes.  This  is  a  slow,  expensive  and  un- 
scientific method,  and  should  only  be  used  as  a  last  resort.  A 
three-conductor  high-tension  cable  joint  costs  from  five  to  ten 
dollars,  and  a  jointer  and  helper  cannot  make  more  than  two  per 
day,  so  that  if  the  cable  is  five  or  six  miles  long  it  may  easily  take 
four  or  five  days  to  get  the  cable  in  service  after  removal  of  a  fault. 

(b)  The  "smoke  method"  is  also  crude,  and  simply  consists  of 
putting  a  current  of  suflicient  magnitude  into  the  cable  through 
the  fault,  to  cause  the  insulation  to  burn  and  give  out  volumes  of 


FORM  OF  REVERSER  USED  FOR  DETECTING  FEEDER 
GROUNDS 

smoke,  by  means  of  which  the  location  of  the  burnt  section  may 
be  discovered  upon  opening  up  the  manholes. 

The  method  is  more  rapid  in  yielding  results  than  (o),  as  no 
unnecessary  cuts  are  made  in  the  cable,  but  it  may  give  rise  to 
serious  trouble  in  other  cables,  especially  if  the  fault  be  in  or  near 
a  manhole,  as  the  flames  may  burn  not  only  a  great  length  of  the 
cable  itself,  but  also  other  cables,  or  cause  explosions  due  to  the 
ignition  of  the  gases  ever  present  in  all  city  conduits. 

(c)  The  "compass  method"  is,  in  the  writer's  opinion,  the  only 
practical  and  safe  means  of  quickly  and  accurately  locating  a 
ground  in  cables  larger  than  No.  9  B.  &  S.  gage.  This  method 
consists,  briefly,  in  sending  a  constant  continuous  current  of  about 
ID  amperes  into  the  cable  through  the  ground,  the  current  first 
passing  into  an  automatic  reverser,  which  reverses  the  direction 
of  the  current  flow  every  ten  seconds.  A  manhole  is  then  opened 
near  the  center  of  the  cable  length  and  a  pocket  compass  laid  on 
the  lead  sheathing  of  the  faulty  cable  and  observed  for  say  half  a 
minute.  If  the  ground  is  further  from  the  source  of  reversed  cur- 
rent, the  compass  needle  will  swing  around  approximately  180 
degrees  upon  every  reversal  at  the  end  of  each  ten  seconds'  in- 
terval. The  manhole  is  immediately  closed  and  another  opened, 
say  a  mile  further  away  from  the  source  of  test  current,  and  if  no 
motion  of  the  compass  needle  occurs,  then  the  fault  has  been 
passed,  and  another  manhole  is  opened  between  the  two  first 
positions,  and  so  on  until  the  fault  is  finally  located  in  a  section 
between  two  manholes. 


It  will  be  observed  that  by  this  method  (ist)  the  cable  is  not 
cut,  thus  causing  no  delay  or  expense  in  rejointing;  (2)  the  num- 
ber of  manholes  opened  is  a  minimum,  and  the  time  spent  in  each 
is  only  about  one  minute;  (3d)  the  amount  of  current  used  is  so 
small  that  no  arcing  or  burning  occurs  and  no  explosions. 

The  figure  shows  one  form  of  reverser  used  by  the  Manhattan 
Railway  Company,  consisting  of  a  three-phase  induction 

motor,  geared  to  a  two-part  commutator,  which  revolves  in  oil  in 
order  to  insure  the  quick  reversal  of  current  without  danger  of 
arcing  across  between  segments.  An  ordinary  constant  continuous 
current  arc-light  machine  is  the  most  convenient  source  of  current 
for  this  test,  as  it  will  supply  a  constant  current  throughout  a 
wide  range  of  voltage,  thus  automatically  adjusting  itself  to  the 
varying  fault  resistance.  Should  an  arc-light  machine  not  be  at 
hand,  500-volt  current  can  be  used  through  a  resistance  and 
reverser. 

Before  putting  on  the  reversed  current  it  is  advisable  to  break 
down  the  fault  resistance  by  the  application  of  a  high-potential 
testing  transformer  to  the  cable  for  a  few  seconds. 

This  method  of  test  is  especially  useful  in  any  network  of  cables, 
such  as  2200-volt  single,  two  or  three-phase  mains  and  feeders,  as 
the  test  current  can  be  run  on  the  network,  without  shutting  down 
the  supply  service  or  interfering  with  it  in  any  way,  by  simply 
sending  the  lo-ampere  reversed  current  through  a  reactive  coil 
(or  the  primary  of  a  transformer)  before  entering  the  grounded 
main.  This  is  merely  done  to  protect  the  arc-light  generator  in 
case  another  ground  should  develop  and  thus  cause  a  short-circuit 
on  the  alternating-current  generator.  This  method  of  testing  live 
circuits  is  only  applicable,  of  course,  to  those  supplying  alternating 
current  and  having  no  permanent  ground  attached. 

After  using  this  method  of  locating  faults  for  four  years,  the 
writer  cannot  recall  any  case,  in  which  the  method  was  properly 
applied,  that  required  more  than  three  hours  to  locate  a  fault  in 
cables  having  a  length  of  from  four  to  six  miles.  The  whole 
secret  of  this  rapidity  lies  in  the  fact  that  the  first  test  at  the  center 
of  the  line  eliminates  one-half  of  the  cable  from  the  question.  To 
find  a  fault  in  a  duct  between  manholes  in  a  similar  length  of 
cable,  by  any  other  method  known  to  the  writer,  may  easily  take 
two  days,  and  as  many  more  may  be  required  to  repair  the  cuts. 

The  writer  trusts  that  the  above  notes  may  be  of  some  practical 
value  to  the  profession,  and  that  the  method  recommended  will  be 
found  as  certain  and  satisfactory  by  those  who  have  not  as  yet  used 
it  as  by  those  who  have. 


The  American  Exhibition  in  London 


From  May  to  September  of  next  year,  the  Crystal  Palace,  near 
London,  England,  is  to  be  the  scene  of  a  collection  of  exclusively 
American  "exhibits.  For  fifty  years  this  immense  hall  has  attracted 
multitudes  from  the  heart  of  the  city  to  view  the  results  of  progress 
in  the  sciences  and  arts,  but  the  exhibition  planned  for  1902  is  one 
of  the  most  novel  in  its  scope  that  has  been  so  far  contemplated. 
Coming  as  it  does  on  the  year  of  the  coronation  of  King  Edward, 
it  will  not  only  have  the  customary  summer  population  of  the 
English  metropolis  to  draw  upon,  but  will  be  held  at  a  time 
when  the  largest  number  of  British,  colonial  and  foreign  visitors 
ever  before  accommodated  will  be  in  the  capital.  As  the  oppor- 
tunity to  inspect  the  latest  development  of  American  manufac- 
tures will  undoubtedly  be  grasped  by  the  majority  of  these  strang- 
ers, the  directors  of  the  enterprise  are  well  satisfied  that  no  more 
fitting  time  or  place  for  a  world-wide  exploitation  of  their  prod- 
ucts could  be  conceived  of  by  manufacturers  on  this  side  of  the 
water.  It  is  reported  that  requests  already  received  for  permis- 
sion to  exhibit  from  prominent  American  concerns  considerably 
exceed  the  available  space.  As  the  scope  of  the  exhibition  is 
so  unusually  extensive,  it  is  desired  to  secure  applications  for 
space  from  representatives  of  all  the  varied  interests  concerned 
before  proceeding  to  final  allotments,  so  as  to  assure  a  truly  rep- 
resentative exhibition  of  American  apparatus,  processes  and  sys- 
tems and  to  fill  the  immense  building,  which  can  accommodate 
easily  100,000  persons  under  one  roof,  with  an  exhibition  which 
will  surpass  in  quality  as  well  as  quantity  anything  previously 
attempted  in  Great  Britain. 

It  is  proposed  to  build  before  the  opening  next  spring  a  cable 
railway  to  the  exhibition  grounds  from  the  railroad  station,  which 
is  at  a  considerably  lower  level  than  the  Crystal  Palace.  The 
distance  is  300  yards  and  the  gradient  is  about  8  per  cent.  It 
has  been  further  determined  to  run  a  service  of  automobiles, 
each  vehicle  having  a  capacity  for  ten  passengers,  around  the 
grounds,  which  are  generally  admitted  to  be  the  most  beautiful 
ornamental  grounds  in  Europe,  extending  over  200  acres,  and 
including  the  most  extensive  series  of  sporting  grounds  in  the 
United  Kingdom,  for  cricket,  football,  baseball,  cycle  and  motor 
racing,  tennis,  swimming  and  other  athletic  sports.    Only  a  very 
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small  portion  of  the  visitors  to  the  Crystal  Palace  at  present  visit 
these  grounds,  because  of  lack  of  transportation.  It  was  at  first 
suggested  that  an  electric  traction  system  should  be  laid,  but  as 
the  road  which  would  constitute  the  main  route,  about  one  and 
a  half  miles  in  length,  would  have  to  be  laid  with  rails,  and  certain 
prominent  interests  in  the  Crystal  Palace  Company  were  loath 
to  have  it  cut  up,  it  has  therefore  been  decided  to  utilize 
automobiles. 

The  American  Advisory  Committee  includes  Colonel  Millard 
Hunsiker,  for  many  years  European  representative  of  the  Carnegie 
Steel  Company;  J.  W.  Downer,  British  representative  of  the  Na- 
tional Tube  Company;  Thos.  J.  Farrell,  London  manager  of  the 
American  Steel  &  Wire  Company;  Clark  Harrison,  British  rep- 
resentative of  the  United  States  Cast  Iron  Pipe  Company;  J.  G. 
White,  president  of  J.  G.  White  &  Company;  R.  W.  Blackwell, 
of  Robert  W.  Blackwell  &  Company,  Limited;  Charles  Churchill, 
of  Charles  Churchill  &  Co.,  Limited;  Thomas  L.  Field,  president 
of  the  Anglo-Saxon  Shipping  Company;  Frank  E.  Bliss,  of  the 
Anglo-American  Oil  Company.  The  British  Advisory  Committee 
comprises  the  Lord  Mayor  of  London,  the  Duke  of  Sutherland, 
Sir  Dudley  Baines  Forwood,  of  the  shipping  house  of  Forwood 
Brothers  &  Company,  and  Sir  Douglas  Fox,  formerly  president  of 
the  British  Institution  of  Civil  Engineers. 

The  American  exhibition  has  for  its  commissioner  in  the  United 
States  Alfred  H.  Post,  of  Alfred  H.  Post  &  Company,  Produce 
Exchange,  New  York  City.  Mr.  Post's  company  is  the  official 
forwarding  agent  in  this  country,  and  all  particulars  relating  to  ap- 
plications for  space  or  other  exhibition  matters  may  be  addressed 
to  him.  In  this  connection  it  is  further  expected  that  a  commercial 
bureau  will  be  established  under  the  direction  of  a  committee  of 
representative  American  and  British  firms,  the  object  of  this 
bureau  being  to  supply  exhibitors  with  all  necessary  information 
regarding  channels  of  trade  and  the  placing  of  goods  upon  the 
markets  of  Great  Britain,  the  Colonies  and  the  Continent. 

 ♦♦^^  

Meetings  of  the  Engine  Builders'  Association 


The  third  meeting  of  the  Engine  Builders'  Association  of  the 
United  States,  which  was  held  at  Sherry's,  New  York  City,  Dec.  2, 
was  conspicuous  for  the  meritorious  character  of  the  papers  read. 
The  meeting  was  opened  by  a  short  address  of  welcome  from 
Vice-President  W.  M.  Taylor,  of  the  Chandler  &  Taylor  Com- 
pany, Indianapolis,  at  the  close  of  which  Prof.  R.  C.  Carpenter, 
of  Sibley  College,  Cornell  University,  read  a  paper  on  "The  Evolu- 
tion of  the  Shaft  Governor."  This  paper  was  an  extremely  in- 
teresting historical  presentation  of  the  development  of  -this  type 
of  governor. 

The  discussion  following  the  reading  of  the  paper  was  almost 
wholly  in  the  direction  of  engine  regulation  for  the  parallel  opera- 
tion of  alternating-current  generators.  Mr.  Rites  said  that  while 
sarisfactory  results  could  not  be  obtained  with  an  ordinary  Cor- 
liss type  of  governor  regulating  closer  than  about  4  per  cent,  the 
shaft  type  of  governor  made  it  feasible  to  bring  the  regulation 
within  I  per  cent  without  incurring  hunting.  Samuel  G.  Neiler 
said  that  his  experience  had  been  that  less  than  4  per  cent  regu- 
lation was  inadvisable  where  alternators  were  direct  connected 
to  engines,  and  pointed  out  that  very  close  regulation  involved 
an  extremely  sensitive  governor,  which  led  to  excessive  variations 
in  angular  velocity,  and  this  was  the  chief  trouble  in  parallel  work. 

The  next  paper  read  was  one  by  H.  M.  Norris,  on  "The 
Premium  Plan  of  Labor  Remuneration."  Mr.  Norris  advocated 
the  application  of  a  bonus  system  to  manufacturing  companies.  The 
plan  consists,  roughly,  of  payin.g  employees  the  usual  day  wages 
and  an  additional  premium  for  all  time  saved  in  the  performance 
of  a  given  operation  over  the  time  that  the  factory  records  have 
shown  such  an  operation  previously  required;  the  rate  at  which 
he  proposed  to  compensate  the  workman  for  saving  in  time  was 
one-half  of  his  wage  rate.  For  example,  if  a  workman  saved 
two  hours  on  a  given  piece  of  work,  he  was  credited  with  two 
hours'  time  at  one-half  of  his  day-rate  of  wages.  Mr.  Norris 
cited  several  cases  in  which  large  reductions  in  the  cost  of  given 
pieces  of  machinery  had  been  effected  by  this  scheme.  The  paper 
was  discussed  at  considerable  length  by  T.  C.  Wood,  of  the 
Ball  &  Wood  Company,  New  York;  W.  M.  Taylor,  S.  N.  Bagg, 
of  the  Watertown  Steam  Engine  Company,  Watertown,  N.  Y. ; 
John  Dick,  of  the  Phoenix  Iron  Works,  and  M.  N.  Maclaren,  of 
the  Ball  &  Wood  Works  at  Elizabethport,  N.  J. 

Following  the  discussion  Mr.  Maclaren  read  an  interesting 
paper  on  "Shop  Administration,"  in  which  he  pointed  out  the 
advantage  of  laying  out  a  factory  plant  in  such  a  manner  that 
future  growth  would  not  divide  the  plant  up  into  several  distinct 


shops  nor  change  the  course  followed  through  the  shops  by  work 
in  process  of  manufacture.  This  paper  was  discussed  briefly  by 
Messrs.  Dick,  Gates  and  Taylor. 

George  T.  Reiss,  of  the  Niles  Tool  Works,  Hamilton,  Ohio, 
then  read  a  paper  on  "Machine  Shop  Tools  for  Engine  Builders," 
in  which  he  described  a  number  of  special  tools  designed  for  the 
purpose  of  economizing  both  time  and  the  labor  of  handling 
large  pieces  of  work.  The  paper  was  illustrated  by  a  large  num- 
ber of  photographs  and  half-tone  engravings.  There  was  not  a 
great  deal  of  discussion  of  the  paper  presented  by  Mr.  Reiss,  for 
the  reason  that  all  of  the  delegates  concurred  heartily  in  all  rec- 
ommendations contained  therein.  The  question  of  using  grinding 
machines  for  finishing  shafts  was  discussed  to  some  extent  by 
Messrs.  Dick,  Taylor  and  Wood,  Mr.  Reiss  explaining  that 
the  best  method  of  using  a  grinding  machine  was  to  reduce 
the  amount  of  work  done  by  it  as  far  as  possible,  that  is,  to 
rough-turn  the  shaft  down  to  within,  say,  1-64  of  an  inch  of  the 
finished  size  and  then  grind  it  true. 

A  sound  paper,  full  of  common  sense,  entitled  "From  the  Con- 
sulting Engineer's  Standpoint,"  read  by  Mr.  Neiler,  was  the 
closing  paper  of  the  session.  Mr.  Neiler  briefly  defined  the  func- 
tion of  the  consulting  engineer  in  this  country,  and  pointed  out 
the  excellent  work  that  had  been  accomplished  by  the  American 
Society  of  Mechanical  Engineers  and  the  American  Institute  of 
Electrical  Engineers  in  perfecting  standards  of  manufacture  and 
standardizing  methods  of  testing.  He  argued  that  a  consulting 
engineer  should  not  attempt  to  design  apparatus,  but  should 
specify  machinery  that  could  be  furnished  by  manufacturers  with- 
out undue  hardship.  He  also  pointed  out  that,  in  order  to  obtain 
the  best  results,  manufacturers  should  supply,  with  their  bids  to 
consulting  engineers,  complete  data  regarding  their  engines,  so 
that  intelligent  selection  can  be  made.  He  criticised  the  prac- 
tice many  manufacturers  follow  of  doing  preliminary  consulting 
engineering  work  for  prospective  purchasers  without  charge. 
Such  work,  he  pointed  out,  very  rarely  pays,  and  usually  has  to 
be  done  O'  er  again  by  the  manufacturer  who  succeeds  in  landing 
the  order  in  such  cases  where  an  order  is  actually  obtained  by 
anyone.  In  the  most  of  such  cases,  however,  he  said,  a  large 
amount  of  engineering  data  was  given  to  persons  who  had  no 
idea  of  buying  the  machinery  concerning  which  they  asked  for 
information.  Mr.  Neiler  mentioned  the  offer  which  had  been 
made  by  the  authorities  of  the  coming  exposition  at  St.  Louis, 
to  have  elaborate  tests  made  of  engines  exhibited  there,  and  ex- 
pressed the  opinion  that  engine  builders  should  take  advantage 
of  this  opportunity.  In  the  discussion  which  followed,  Mr.  Dick 
said  that  the  Chicago  Exposition  officials  had  made  very  specious 
p'omises  as  to  the  tests  that  were  going  to  be  carried  on,  and 
induced  a  large  number  of  engine  builders  to  go  to  great  ex- 
pense for  exhibits,  but  that  no  tests  were  made  of  which  anybody 
had  ever  heard. 

With  reference  to  the  specifications  of  consulting  engineers,  Mr 
Dick  said  that  it  seemed  to  him  unreasonable  for  an  engineer 
t')  require  that  an  engine  bought  for  operation  at  icq  lbs.  pressure 
should  be  made  able  to  stand  150  lbs.  pressure,  and  Mr.  Neiler 
explained  that  it  was  his  practice  not  to  make  any  such  stipula- 
tion, except  in  cases  where  it  was  the  intention  to  ultimately  raise 
the  pressure  in  order  run  the  engine  condensing.  Mr.  Wood 
.^aid  that  a  feature  of  consulting  engineers'  specifications  that  had 
ahvays  seemed  unfair  to  him  was  the  stipulation  of  a  bond.  He 
thought  that  the  manufacturer  took  sufficient  risk  in  building 
an  engine  and  delivering  it  without  having  a  bond  from  the  pur- 
chaser for  the  settlement  of  the  account.  Mr.  Neiler  said  that 
he  never  exacted  bonds  from  engine  builders,  except  where  the 
engine  was  for  a  municipality  or  some  State  institution,  in  which 
case  a  bond  was  legally  compulsory.  After  a  unanimous  and 
enthusiastic  vote  of  thanks  to  the  authors  of  the  five  papers,  on 
inotion  of  Mr.  Cates,  the  session  adjourned. 



The  Storage  Battery  and  Electric  Railways 


The  Electric  Storage  Battery  Company,  of  Philadelphia,  has 
installed  158  batteries  of  "Chloride  Accumulators"  in  street  rail- 
way service  for  the  purpose  of  regulation,  carrying  the  peak  dur- 
ing heavy  traffic  and  for  use  in  emergencies.  These  batteries, 
representing  over  103,000  kw-hours  of  output,  are  installed  in 
power  houses,  sub-stations  and  rotary-transformer  stations,  and 
cover  every  application  of  storage  batteries  in  the  operation  of 
street  railways.  Among  recent  installations  may.  be  mentioned 
those  for  the  Detroit  United  Railway,  consisting  of  250  cells  of 
type  S.3-G:  the  Chicago  City  Railway.  250  cells  of  ,39-G;  the  South- 
ern Ohio  Traction  Company,  290  cells  of  ii-F,  and  the  Fairmount 
&  Clarksburg  Railway,  250  cells  of  ii-E. 
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A  Novel  Convertible  Car 


The  cars  illustrated  in  the  accompanying  engravings  have  just 
been  shipped  by  the  J.  G.  Brill  Company  to  the  Colorado  Springs 
&  Suburban  Railway  Company.  They  are  especially  interesting 
because  they  combine  a  number  of  new  and 
ingenious  features.  The  car  bodies  are  of  the 
Brill  convertible  type,  and  are  31  ft.  8  ins. 
in  length.  The  width  at  the  sills  is  6  ft.  7  ins. 
The  first  and  most  striking  feature  is  the 
fact  that  the  cars  are  divided  into  two 
compartments  with  sliding  doors  between 
then,  one  end  having  five  posts  and  the  other 
four.  The  division  of  a  car  of  this  type  is 
a  novelty.  When  the  car  is  used  in  summer 
it  presents  the  curious  feature  of  an  open  car 
with  a  partition  in  the  center.  In  the  winter 
one  of  the  compartments  is  used  for  smokers. 
The  cars  are  mounted  on  27-F  trucks,  fur- 
nished with  G.  E.-67  motors,  and  V-shaped 
pilots  are  placed  on  each  truck.  In  order  to 
give  easy  access  to  these  cars  an  unusual  fea- 
ture is  introduced.  The  steps  are  double, 
bringing  the  lower  one  within  easy  reach  of 
the  ground,  but  in  order  to  get  them  out  of 

the  way  when  the  car  is  closed,  the  double  step  is  made  to  fold,  as 
is  shown  at  the  right-hand  side  of  the  engraving  of  the  outside  of 
the  car.  Owing  to  the  great  length,  these  steps  are  cut  into  three 
sections.  The  placing  of  a  partition  in  the  center  is  taken  advantage 
of  to  introduce  a  solid  panel  similar  to  those  which  are  always 
placed  at  the  ends  of  a  convertible  car.  The  wheels  are  33  ins.  in 
diameter  with  2j-2-in.  tread  and  %-in.  flanges.  The  seats  are  of  the 
reversible  back  pattern,  covered  with  spring  cane,  the  arrange- 
ment of  the  car  giving  four  seats  with  stationary  backs.  The 
cars  have  Brill's  patented  angle  iron  bumpers,  ash  grip-handles 
in  malleable  iron  sockets,  and  they  are  also  fitted  with  Brill  en- 
trance guards  between  the  posts.  There  are  two  Dedenda  gongs 
to  each  car.  The  brake  furnished  is  the  Sterling,  but  it  will  be 
noted  that  in  order  to  save  space  a  vertical  hand  wheel  is  used. 
Christensen  air  brakes  are  also  installed.  The  inside  of  the  ves- 
tibule is  paneled  in  oak,  in  fact  the  whole  inside,  including  the 
ceiling,  is  given  in  natural  finish.  These  vestibules  are  fitted 
with  removable  doors,  making  a  complete  enclosure  for  the  win- 
ter season.    Eight  heaters  are  placed  in  each  car  with  the  neces- 


the  year,  during  which  time  the  other  long-  side  ones  will 
be  removed.  One  peculiar  feature  of  this  order  was  that  the 
cars  were  knocked  down  and  boxed  for  shipment,  while  the 
trucks  were  shipped  whole  with  motors  mounted  upon  them. 
The  service  for  which  these  cars  are  intended  is  not  an  altogether 
easy  one,  presenting  many  sharp  curves.    That  of  shortest  radius 


INTERIOR  OF  CONVERTIBLE  CAR  WITH  PARTITION 

is  but  34  ft.,  making  it  necessary  for  the  trucks  to  take  a  very 
sharp  angle  with  the  body  in  rounding  it. 


A  New  Duplicating  Apparatus 


The  use  of  an  efficient  duplicator  is  as  necessary  in  the  offices 
of  street  railway  companies  as  elsewhere.  The  systematization  of 
clerical  work  has  been  reduced  to  a  fine  art  by  up-to-date  man- 
agers in  this  as  in  other  industries,  and  any  improvement  in  labor- 
saving  devices  is  immediately  investigated.  The  Felix  F.  Daus 
Duplicator  Company,  of  New  York,  has  recently  perfected  a 
novel  machine  of  this  kind  which  will  make  from  100  to  150  dis- 
tinct copies  of  an  original  writing,  and  has  named  it  the  "Tip 
Top"  Duplicator.  The  operation  is  performed  without  the  use 
of  stencils  or  rollers  and  is  claimed  to  be  the  cleanest  and  most 
reliable  yet  obtained.    The  apparatus  consists  of  a  neat  box 


sary  controlling  devices.  The  cars  are  wired  for  eight  lights 
inside,  staggered  on  the  lower  advertising  molding,  four  on  each 
side  of  the  car,  with  a  single  light  in  each  roof-sign  and  an  elec- 
tric arc  headlight  arranged  so  that  the  front  and  rear  platform 
light  burn  at  the  same  time.  Push  buttons  are  placed  flush  on 
each  post,  connected  with  a  bell  on  each  platform.  One  feature 
characteristic  of  steam  railroad  practice  is  introduced  in  the  shape 
of  a  tool  box  underneath  the  car  floor.  It  is  2  ft.  6  ins.  long  by 
12  ins.  by  16  ins.  In  view  of  the  fact  that  these  cars  are  likely  to 
reach  steam  road  practice  in  the  matter  of  speed  with  the  accom- 
jjanying  possibility  of  derailment,  a  tool  box  is  not  such  an  un- 
necessary part  of  the  equipment.  It  is  expected  tliat  the  steps 
at    the   vestibule   only   will    h'-    used    about   nine    months  in 


containing  a  copying  pad  the  surface  of  which  is  a  section  of  a 
long  strip  of  prepared  paper.  This  "negative"  paper  is  rolled 
on  cylinders  at  each  end  of  the  pad  so  as  to  l.)c  readily  changed, 
and,  as  an  impression  will  entirely  disappear  in  a  few  days,  it 
may  be  used  over  and  over  again.  The  motion  of  the  cylinders 
containing  the  material  is  automatic,  so  that  the  operation  of 
changing  the  face  of  the  pad  is  easily  performed,  no  matter  in 
what  direction  it  is  desired  to  move  the  band  of  copying  paper. 
By  the  use  of  specially-treated  typewriter  ribbon  duplicates  of 
work  done  by  the  machine  can  also  be  made.  As  most  of  the 
reports,  notices,  statements,  etc.,  which  it  would  be  of  convenience 
to  a  railroad  company  to  have  copied,  are  now  typewritten,  this 
is  an  important  feature. 
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An  Automatic  Circuit  Breaker  Trip 


One  of  the  most  disastrous  accidents  to  a  dynamo  in  a  railway 
power  plant  is  the  shutting  down  of  the  engine  without  first  cut- 
ting out  the  generator  from  the  circuit.  This,  of  course,  seldom 
happens  intentionally,  as  an  engineer  who  would  close  his  throttle 
before  opening  his  switches  would  probably  be  requested  to  seek 
other  employment,  but  where  automatic  engine  stops  are  in- 
stalled there  is  more  danger  from  this  source.  The  accompanying 
engraving  shows  an  attachment  which  can  be  placed  on  the  cir- 
cuit breaker  to  entirely  ob- 
viate the  liability  of  thus 
short-circuiting  the  gen- 
erator. It  is  known  as  the 
Reliance  Circuit-Breaker 
Tripper,  and  is  made  by  the 
Reliance  Manufacturing 
Company,,  of  Brockton 
Mass.,  which  also  mannfac- 


to  bumper,  and  plated  on  each  side  with  S-in.  x  J^-in.  steel 
plates.  Two  tie-rods  of  %-in.  round  iron  are  placed  on  the  in- 
side of  these  center  sills,  and  go  from  bumper  to  bumper,  running 
over  the  bolster  and  directly  under  the  car  floor,  which  is  double, 
building  felt  being  placed  between  the  two  floors.  The  plat- 
forms are  supported  with  two  4-in.  x  5-in.  T-irons  in  addition  to 
the  center  sills.  On  account  of  this  construction,  the  platform 
floor  is  level  with  the  car  floor,  thus  making  it  necessary  to  use 
double  steps,  which  are  of  the  Stanwood  type. 

The  vestibules  are  fitted  with  doors  as  well  as  gates,  and  either 
can  be  used.  The  doors  are  placed  out  flush  with  the  side  of 
the  car,  and  the  steps  are  covered  with  trap  doors,  the  same  as  in 
steam  railroad  equipment.  The  cars  are  provided  with  upper  and 
lower  sash,  fitted  with  polished  plate  glass.  The  top  sash  are 
fixed  permanently,  while  the  lower  sash  are  made  to  raise,  the 
same  as  in  steam  cars.  Although  these  cars  are  somewhat  lower 
than  the  standard  cars  on  account  of  overhead  bridges  at  Rich- 
mond, yet  the  sash  raises  22  ins.,  which  gives  a  very  good  open- 
ing. 

The  interior  is  finished  in  quartered  oak  in  a  neat  design,  with 


CIRCUIT  BREAKER  TRIP  H 

tures  the  Valentine  automatic  block  signals  and  other  efficient  acci- 
dent-preventing devices. 

The  illustration  shows  the  general  arrangement  of  the  tripper. 
All  that  is  necessary,  to  attach  it  to  a  G.  E.  K.-type  circuit 
breaker,  is  to  take  off  the  nut  from  the  lower  end  of  the  existing 
tripping-magnet  bar,  slip  on  the  device  and  replace  the  nut.  One 
wire  is  then  run  to  a  suitable  contact,  through  which  the  circuit 
is  closed  the  instant  the  automatic  engine  stop  is  brought  into 
play,  or  if  desired,  the  tripper  can  be  operated  by  a  contact 
placed  on  the  governor,  or  on  the  stem  of  the  throttle  valve. 
Station  current  is  used  to  operate  the  apparatus.  Switches  can 
be  located  at  any  desired  point  to  operate  the  tripper  by  hand. 
The  tripper  can  be  attached  to  any  kind  or  type  of  circuit  breaker. 
It  is  also  used  successfully  on  several  large  roads  as  a  booster 
protector. 

 »♦♦  

New  Cars  for  Richmond,  Va. 


The  accompanying  illustrations  show  views  of  a  handsome  car 
recently  shipped  by  the  Jackson  &  Sharp  Works  of  the  American 
Car  &  Foundry  Company,  at  Wilmington,  Del.  This  car  is  one 
of  an  order  placed  by  the  Cleveland  Construction  Company,  of 
Akron,  Ohio,  for  equipping  its  new  road  between  Richmond  and 
Petersburg,  Va.  The  order  includes  five  other  passenger  cars 
like  the  one  herewith  illustrated,  two  combination  passenger  and 
baggage  cars,  and  a  work  car,  all  equipped  with  trucks  of  the 
M.  C.  B.  pattern. 

As  will  be  seen  from  the  engravings,  these  cars  contain  some 
interesting  and  novel  features.  The  ends  are  of  peculiar 
construction,  the  view  of  the  exterior  showing  the  front. 
It  is  intended  to  run  the  car  only  in  one  direction  all  the  time, 
and  loops  are  provided  in  Richmond  and  Petersburg  for  this 
purpose.  Entrances  are  provided  on  both  sides  of  the  rear 
vestibule,  but  at  the  front  end  only  one  opening  is  left,  that  on 
the  right-hand  side.  The  cars  have  twelve  windows  on  each 
side.  They  are  34  ft.  4  ins.  long  in  frame,  with  4-ft.  7-in.  platforms 
at  each  end,  making  the  length  over  vestibules  43  ft.  6  ins.,  and 
over  bumpers  44  ft.  7  ins.  They  are  8  ft.  3  ins.  wide  over  sills,  and 
8  ft.  4  ins.  over  siding,  which  gives  a  33-in.  seat  each  side,  and  a 
22]A-\x\.  aisle.  The  underframes  are  especially  strong.  The  two 
outside  sills  are  of  yellow  pine  4^/2  ins.  x  7Y2  ins.,  and  plated  with 
^  in.  X  yYi-'m.  steel  plates,  with  an  additional  sill  of  2^2  ins.  x  sYa 
ins.  bolted  through  the  iron  plates  and  outside  sill.  The  two 
center  sills  are  4  ins.  x  5^  ins.  yellow  pine,  running  from  bumper 


DSOME  LONG  CAR  FOR  RICHMOND,  VA. 

carvings  and  fluted  pilasters  between  each  window.  The  car  is 
divided  between  the  fourth  and  fifth  window  by  a  cross  bulkhead, 
giving  a  large  and  roomy  smoking  compartment,  seating  sixteen 
persons.  The  seating  capacity  in  the  passenger  room  is  thirty- 
two,  making  forty-eight  in  all.  The  seats  are  of  the  Wheeler 
Walkover  pattern,  made  by  the  Heywood  Brothers  and  Wakefield 
Company,  fitted  with  bronze  grab  handles  on  the  corners.  Under 
every  other  seat  is  placed  an  electric  heater,  supplied  by  the  Con- 
solidated Car  Heating  Company,  thus  insuring  a  well  heated  car 


INTERIOR  OF  RICHMOND  CAR 


even  in  the  coldest  weather.  The  cars  are  also  provided  with 
Providence  fenders,  made  by  the  Consolidated  Car  Fender  Corn- 
pany,  registers  with  rod-ringing  device,  trolley  catchers  and 
Christensen  air  brakes.  The  trucks  are  of  the  steam  railway 
pattern,  as  will  be  noticed  from  the  engravings,  and  they  vvere 
also  made,  as  stated  above,  by  the  American  Car  &  Foundry 
Company,  at  its  Jackson  &  Sharp  Works.  Four  30-hp  Westing- 
house  motors  are  used,  one  on  each  axle,  which  are  4^  ins. 
diameter. 

The   combination   cars   are  of  the  same  general  style  as  tl]e 
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passenger  cars,  with  the  space  which  is  used  for  smokers  made 
into  a  baggage  compartment.  The  work  car  is  30  ft.  in  frame, 
40  ft.  over  all,  and  is  fitted  with  M.  C.  B.  couplers  and  mounted 
on  extra  heavy  trucks  of  the  same  make  as  the  passenger  car 
trucks.  These  cars  are  fitted  with  four  so-hp  Westinghouse 
motors,  Christensen  air  brakes,  etc.  The  entire  equipment  of 
rolling  stock  represents  the  most  up-to-date  practice,  and  is  proba- 
bly the  finest  yet  shipped  to  this  portion  of  the  South. 


The  armature  coils  are  all  bar-wound.  Copper  strip  is  forced 
into  a  cast-iron  mold  of  the  proper  form  for  the  coil,  the  coil 


A  New  Fender  in  Toronto 

The  accompanying  illustrations  show  two  views  of  the  "Twen- 
tieth Century  Fender,"  as  applied  to  the  cars  of  the  Toronto 
Railway  Company,  Toronto,  Ont.  After  a  thorough  trial,  this 
company  has  recently  contracted  with  the  manufacturer,  W.  T. 
Watson,  of  New  York,  for  the  equipment  of  its  entire  system 
with  the  "Twentieth  Century  Fender.''  This  fender  was  de- 
scribed some  months  ago  in  these  columns,  and  it  will 
be  remembered  that  it  contains  many  points  of  useful- 
ness as  a  life  saver  and  is  claimed  to  possess  great  dura- 
bility. Its  peculiar  construction  renders  it  particularly  easy 
to  take  to  pieces,  and  the  perfect  interchangeability  of  its 
parts  provides  for  its  economical  repair  in  case  of  damage,  al- 
though the  resiliency  of  its  spring  construction  and  its  flexibility 
prevent  it  from  being  seriously  injured  when  coming  in  contact 
with  obstructions  on  the  track  or  in  collision  with  vehicles.  The 
fender  is  easily  detachable  and  its  fastenings  to  the  car  simple. 
One  of  the  ingenious  features  of  the  device  is  an  attachment  by 
which  the  fender  can  be  run  at  any  predetermined  height  from 
the  roadbed.    This  enables  the  fender  to  be  lowered  within  half 


TWO  VIEWS  OF  THE  FENDER 

an  inch  of  the  track  when  passing  through  congested  districts 
<ind  relieves  the  motorman  of  much  responsibility;  while  upon  the 
resumption  of  high  speed,  as  the  car  approaches  the  suburbs, 
the  fender  can  be  raised  to  its  normal  height  by  a  foot  device 
without  delay  or  the  motorman  leaving  his  position. 

 ♦♦♦  

An  Efficient  System  of  Railway  Generators 

The  Bullock  Electric  Manufacturing  Company,  of  Cincinnati, 
Ohio,  is  making  a  line  of  railway  generators  that  contains  many 
features  of  excellence.  The  accompanying  engravings  show  a  1000- 
kw  complete  machine,  and  a  2G0-kw  armature.  The  frames  of  the 
generators  are  divided  horizontally,  and  are  elliptical  in  section, 
with  pole  seats  projecting  sufliciently  to  allow  of  machining  to  pro- 
vide for  a  perfect  magnetic  point  between  yoke  and  pole.  The  pole 
pieces  are  made  from  thin  annealed  sheet  steel  having  high  mag- 
netic permeability.  The  form  of  punching  somewhat  resembles  a 
letter  "T,"  having  one-half  of  the  upper  line  cut  away.  They  are 
assembled  with  each  alternate  sheet  turned  so  that  the  formation 
of  the  pole  is  a  perfect  "T,"  but  owing  to  its  peculiar  formation, 
the  pole  is  slotted  to  a  depth  of  about  y2  inch  across  its  entire  face. 
The  efifect  of  this  is  a  more  perfect  distribution  of  magnetism 
in  the  air-gap,  resulting  in  a  fixed  point  of  commutation  and 
sparkless  operation  at  all  loads. 

The  shunt  and  series  coils  arc  separately  wound.  The  former 
is  in  each  case  wound  upon  a  built  spool  of  press  and  fuller  boards. 
After  winding,  the  exterior  of  the  spool  and  coil  is  covered  over 
with  cotton  tape  and  finished  by  an  exterior  winding  of  "Samp- 
son" cord  which  is  varnished  with  shellac,  thus  giving  a  hand- 
some appearance.  The  series  coil  is  of  copper  strip  insulated  with 
cotton  and  similarly  treated.  By  winding  the  coils  separately, 
better  radiation  is  secured,  and  the  ample  carrying  capacity  and 
good  ventilation  guarantee  a  low-running  temperature  under 
constant  load. 


FIG.  I.  — looo-KW  ENGINE-TYPE  RAILWAY  GENERATOR 

consisting  of  two  or  more  convolutions,  according  to  require- 
ments. After  being  thus  formed  each  convolution  of  the  coil  is 
wrapped  throughout  with  cotton  tape,  and  the 
several  convolutions  are  then  grouped  and  the 
ends  or  exterior  portions  are  again  wrapped  with 
tape,  forming  the  unit  winding.  After  being 
thus  far  completed,  the  coils  are  dipped  in  in- 
sulating varnish  and  placed  in  the  drying  oven. 
When  the  drying  process  is  complete  the  active 
portion  of  the  coil,  or  that  part  imbedded  in 
the  armature  core,  is  covered  with  several  thick- 
nesses of  red-rope  paper,  "Empire"  paper,  India 
mica,  and  an  outside  covering  of  "Fish"  paper, 
each  layer  being  treated  with  shellac.  The  coil 
is  then  put  into  a  steam-heated  press  and  as- 
sumes a  rectangular  form  of  the  exact  dimen- 
sions of  the  core  slot.  It  remains  in  the  press 
under  heat  until  all  surplus  insulating  varnish 
and  shellac  has  been  driven  out,  and  while  still 
under  pressure  the  coil  is  cooled.  Fig.  2  shows 
a  partly-wound  coil  of  a  200-kw  belt-driven 
generator. 

The  commutator  bars  are  standardized,  thus  facilitating  repairs 
when  necessary.  The  mica  used  is  of  a  special  quality,  and  in 
service  wears  uniformly  with  the  copper  and  adds  materially  to 


FIG.  2— PARTLY  WOUND  ARMATURE  OF  200-KW  GENERATOR 

the  life  of  the  same.  The  bars  are  well  insulated  from  the  shell. 
Ample  brush  service  has  been  provided  to  care  for  current  to  be 
carried  and  brush  friction  without  undue  heating. 

The  armature  core  is  built  from  laminations  of  thin  sheet  steel 
inounted  upon  a  spider  of  cast  iron.    The  ends  of  the  arms  are 
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of  a  dovetail  formation,  carefully  machined  for  an  exact  lit,  and 
engage  slots  on  the  inner  periphery  of  the  core.  The  slots  for 
the  windings  have  parallel  sides  with  grooves  near  the  top  into 
which  the  coil-retaining  wedges  are  driven.  These  wedges  ob- 
viate the  use  of  band  wires,  and  protect  the  coil  from  mechanical 
injury.  Thus  should  a  bearing  run  hot  and  melt  out,  the  wmd- 
ings  would  not  be  injured  by  contact  with  the  poles.  No  band 
wires  are  used. 

The  brush  holder  is  very  simple  in  design,  and  of  the  reaction 
type.  A  dovetail  groove  is  cut  in  its  face,  in  which  a  projecting 
screw  head  from  the  brush  engages.  This  prevents  the  brush 
from  jarring  out  or  swinging  away  from  the  holder  when  the 
tension  finger  is  raised.  Carbon  brushes  of  rectangular  section 
and  beveled  ends  for  tangential  contact  are  used.  Flexible  leads 
connect  the  brushes  with  the  holder,  furnishing  a  direct  path  for 
the  current. 

A  heavy  cast-iron  ring  is  mounted  upon  three  trunnions  sup- 
ported by  the  yoke.  Internally-projecting  arms  carry  the  brush 
studs.  Brush  studs  of  like  polarity  are  connected  to  copper  cross 
connectors,  mounted  between  the  yoke  and  brush  ring.  These  con- 
nectors are  wound  with  "Sampson"  cord  and  connected  by  leaTls 
to  the  terminal  board.  On  engine-type  machines  of  200  kilowatts 
and  above  there  is  a  brush-shifting  mechanism  for  shifting  the 
brushes  latterly.  This  movement  is  similar  to  the  end  play  in 
belted  machines,  and  obviates  any  tendency  of  the  brushes  to 
groove  or  cut  the  commutator. 

The  design  of  these  machines  permits  a  large  air-gap.  Opera- 
tion, however,  is  not  seriously  interfered  with,  even  with  quite 
a  large  displacement  of  the  armature,  and  no  material  change  in 
the  magnetic  pull  on  the  armature  occurs  with  such  displacement. 
The  generators  will  run  perfectly  in  multiple  with  other  similar 
machines.  They  are  so  designed  that  they  will  take  their  propor- 
tion of  the  load  under  all  variations.  Great  care  is  taken  to  have 
the  mechanical  and  electrical  balance  of  the  machines  perfect.  The 
standard  for  insulation  is  based  upon  the  specifications  adopted  by 
the  American  Institute  of  Electrical  Engineers.  Besides  making 
the  above-described  generators,  the  Bullock  Company  is  prepared 
to  furnish  all  accessories  for  the  complete  installation  of  power 
plants,  including  switchboards,  boosters,  etc.,  and  the  same  care 
in  design  and  manufacture  marks  all  of  its  apparatus. 



New  Publications 


Shop  and  Road  Testing  of  Dynamos  and  Motors.    By  Eugene  C. 
Parham,  M.  E.,  and  John  C.  Shedd,  Ph.D.    641  pages.  Illus- 
trated.   Price,  $2.50.    Published  by  the  Electrical  World  and 
Engineer,  New  York,  1901. 
This  is  the  second  edition  of  a  book  which  met  with  considerable 
success  in  its  original  form.   As  is  customary  with  books  for  which 
a  demand  for  a  second  edition  is  created,  the  present  volume  has 
been  considerably  enlarged,  and  such  typographical  errors  as  were 
present  in  the  first  edition  have  been  carefully  eliminated.  Con- 
siderable space  is  given  to  the  elementary  principles  of  electricity 
as  related  to  the  dynamo  and  testing  instruments,  but  a  large 
amount  of  valuable  and  practical  information  is  found  in  the  re- 
maining chapters.    Chapters  15  and  16,  on  street  railway  equipment 
tests,  which  appear  for  the  first  time  in  this  edition,  form  a  valuable 
supplement  to  the  original  book.    An  amount  of  useful  tabulated 
data  precedes  the  well-arranged  index,  and  the  general  mechanical 
features  of  the  volume  are  of  a  high  order. 

Poor's  Manual  of  Railroads.  1840  pages.  24  maps.  Price  $10. 
Published  by  H.  V.  and  H.  W.  Poor,  New  York,  igoi. 
Poor's  Manual  is  too  well  known  among  financiers  and  railway 
officials  to  need  a  detailed  review  of  its  aims  and  applications. 
The  volume  for  this  year  contains  the  usual  amount  of  important 
data  and  statistical  information,  which  has  made  the  work  a  valu- 
able book  of  reference  and  one  which  ranks  among  the  highest 
authorities  on  railroad  matters.  The  statements  presented  in  the 
present  number  of  the  Manual  are  arranged  in  four  sections.  The 
first  (pages  I  to  861)  comprises  the  statements  of  all  the  steam 
railroads  in  the  United  States  and  Canada  and  the  chief  ones  in 
Mexico ;  the  second  (pages  863  to  1083)  comprises  the  statements 
of  all  the  street  railway  and  traction  companies  in  the  United 
States;  the  third  (pages  1084  to  1177)  contains  statements  of  the 
leading  industrial  corporations  and  organizations  auxiliary  to  the 
railway  interests,  and  the  fourth  (pages  1179  to  1320)  contains 
statements  showing  the  finances  and  resources  of  the  United  States, 
the  several  States  separately,  and  the  chief  counties,  cities  and 
towns  of  the  country.  Information  received  too  late  to  be  inserted 
in  its  logical  position  in  the  text  is  included  in  an  extensive  depart- 


ment set  aside  under  the  heading  "Postscript  and  Addenda,"  which 
brings  the  matter  strictly  up  to  date. 

Moody's  Manual  of  Corporation  Securities.  1522  pages.  Price, 
$7.50.  Published  by  John  Moody  &  Company,  New  York,  1901. 
This  -is  the  second  annual  number  of  the  reference  book,  which 
received  so  cordial  a  reception  last  year.  A  compilation  in  a  con- 
\enient  form  of  the  various  facts  and  figures  of  interest  to  the 
financial  world  is  always  greeted  with  a  greater  degree  of  criticism 
than  is  ordinarily  accorded  to  publications,  but  this  volume  seems 
to  have  stood  the  test,  and  appears  in  a  greatly  improved  form 
some  two  months  earlier  than  the  1900  issue.  The  book  is  divided 
into  thirteen  sections.  The  first  gives  the  names  of  the  members 
of  the  stock  exchanges  in  the  principal  cities,  financial  institutions, 
American  and  foreign  government  securities,  and  other  financial 
statistics.  The  second  section  is  devoted  to  financial  statistics  of 
electric  railway,  gas  and  electric  light  companies.  The  third 
section  contains  statistics  in  regard  to  industrial  companies,  the 
fourth  to  manufacturing  companies,  etc.  A  great  deal  of  the 
matter  published  in  the  book  cannot  be  found  elsewhere,  and 
consequently  is  of  great  value. 

Compressed  Air,  Its  production,  Uses  and  Applications.  By  Gar- 
diner D.  Hiscox,  M.  E.  822  pages.  Illustrated.  Price,  cloth, 
$5 ;  half  morocco,  $6.50.  Published  by  Norman  W.  Henley  & 
Company,  New  York,  1901. 
The  author  of  this  book  is  well  known  in  technical  literature 
from  the  many  useful  volumes  which  have  appeared  under  his 
name,  but  in  "Compressed  Air"  he  has  surpassed,  if  possible,  his 
previous  efforts  in  making  a  thoroughly  complete  and  up-to-date 
collection  of  the  various  devices  and  machines  relating  to  his  sub- 
ject. As  in  his  former  works,  he  has  produced  a  book  which  is 
more  of  a  compilation  of  previously  published  matter  than  one 
which  contains  many  new  ideas,  but  through  the  co-operation  of 
many  authorities  in  both  the  purely  scientific  and  manufacturing 
side  of  the  business,  he  has  obtained  access  to  a  larger  variety  of 
material  than  has  ever  before  been  attempted  in  dealing  with  the 
subject  of  pneumatics.  Although  the  title  is  "Compressed  Air," 
the  principles  of  liquid  air,  vacuums,  windmills,  kites,  etc.,  are 
also  treated,  and  the  theory  and  application  of  thermo-dynamics 
are  explained  at  considerable  length.  The  main  feature  of  the 
book  is  the  applications  of  compressed  air  as  a  motive  power  in  the 
operation  of  stationary  and  portable  tools  and  machinery  and  the 
propulsion  of  vehicles.  Altogether  the  book  will  prove  very  useful 
to  the  worker,  and  with  its  forty  air  tables  and  545  illustrations, 
makes  a  most  comprehensive  manual  for  both  study  and  reference. 

Electrical  Engineer's  Pocket  Book.  By  Horatio  A.  Foster.  995 
pages.  Illustrated.  Price  $5.  Published  by  D.  Van  Nostrand 
Company,  New  York,  igoi. 
While  most  of  the  other  branches  of  engineering  have  been 
thoroughly  covered  by  various  hand  books,  that  devoted  to  all 
applications  of  electricity  has  never  before  been  treated  in  its 
entirety  between  two  covers.  This  pocket  book  is  the  first  to 
attempt,  in  a  satisfactory  form  and  in  a  degree  of  completeness 
at  all  commensurate  with  the  subject,  the  compilation  of  the  tables, 
facts,  figures  and  methods  directly  related  to  electrical  engineer- 
ing. The  practical  man  who  realizes  the  usefulness  of  a  practical 
book  will  find  much  of  value  in  its  pages,  and  the  author  has 
succeeded  in  producing  a  work  that  appeals  as  strongly  to  the 
man  of  moderate  education  as  to  the  expert  engineer.  In  its 
preparation  the  co-operation  and  assistance  was  obtained  of  many 
authorities  in  the  profession,  and  a  large  number  of  the  more 
important  sections  were  revised  by  men  of  high  reputation.  The 
main  object  in  a  volume  of  this  kind  is  not  so  much  to  create  any- 
thing new  as  to  place  before  the  reader  in  the  most  concise  form 
all  the  information  he  is  likely  to  require.  The  vast  amount  of 
technical  literature  that  has  been  published  on  electricity  renders 
it  harder  to  obtain  the  most  satisfactory  reference  to  any  one 
division,  so  that  for  this  reason  alone  an  up-to-date  hand  book  on 
the  subject  has,  for  some  time,  been  needed.  In  the  125  pages 
devoted  to  street  railways  but  little  which  relates  to  the  electrical 
features  of  the  line  and  rolling  stock  escapes  mention,  portions 
being  treated  in  great  detail,  as  in  the  description  of  the  multiple- 
unit  system  of  train  control,  by  Frank  J.  Sprague,  reprinted  from 
the  Street  Railway  Journal.  It  would  be  unreasonable  to  ex- 
pect the  first  edition  of  a  book  largely  made  up  of  tables,  formulae 
and  abstracted  data  to  appear  flawless  in  regard  to  typographical 
or  other  errors,  but  such  as  have  slipped  in  are,  in  most  cases, 
of  a  purely  mechanical  and  not  misleading  nature.  The  author 
and  publishers  are  to  be  complimented  on  the  arrangement  and 
general  make-up  of  the  book  and  the  excellence  of  its  index, 
upon  which  its  utility  is  so  largely  dependent. 


December  7,  1901.] 


STREET  RAILWAY  JOURNAL. 


NEWS  OF  THE  WEEK 


To  Tax  Rhode  Islaad  Companies 

There  has  been  introduced  in  the  General  Assembly  of  Rhode 
Island  an  act  to  provide  for  levying  a  tax  upon  the  street  railways 
of  that  State.  The  new  measure  provides  that  every  street  railway 
company  shall  make  and  file  with  the  general  treasurer,  at  the  time 
of  making  payment  of  the  State  tax  provided,  a  certificate,  signed 
and  sworn  to  by  its  treasurer  or  other  officer  designated  by  its  board 
of  directors,  setting  forth  the  gross  earnings  of  the  company  and 
the  amount  of  any  dividend  paid  by  it  during  the  year  ending  on 
the  30th  day  of  June  next  preceding  the  date  of  such  payment,  and 
showing  the  manner  in  which  the  tax  paid  at  the  time  is  com- 
puted. If  any  company  shall  neglect  to  make  or  file  the  certificate 
required,  it  is  to  become  liable  to  a  fine  of  $25  for  each  day  after 
the  allotted  period. 

Only  One  New  York=Brooklyn  Tunnel 

The  applications  of  the  New  York  &  Brooklyn  Union  Transpor- 
tation Company  and  the  New  York,  Brooklyn  &  Jersey  City  Rapid 
Transit  Company  to  construct  and  operate  railroads  through  pro- 
posed tunnels  under  the  East  River  from  Manhattan  to  Brooklyn, 
New  York  City,  have  been  denied  by  the  Railroad  Commissioners 
of  New  York.  The  reason  assigned  for  denying  the  applications 
is  that  the  construction  of  a  tunnel  other  than  that  to  be  built  by 
the  city  would  seriously  interfere  with  the  latter  project.  The  New 
York-Brooklyn  tunnel  to  be  built  by  the  city,  as  previously  an- 
nounced, will  simply  be  a  continuation  of  the  present  tunnel  now 
under  construction  in  New  York.  The  tunnel,  from  South  Ferry 
to  Joralemon  Street,  Brooklyn,  or  the  part  under  the  river,  will  be, 
roughly,  4000  ft.  long.  A  series  of  about  forty  "wash  borings"  have 
already  been  made  to  determine  the  character  of  the  soft  material 
on  bottom  and  the  depth  at  which  bed  rock  is  reached.  These  are 
to  be  supplemented  by  seven  equidistant  borings  into  the  bed 
rock  itself.  These  will  be  alternately  slightly  to  the  north  and  to 
the  south  of  the  route,  so  that  they  will  not  penetrate  the  rock  that 
is  to  be  its  roof.  Thus  far,  beginning  at  the  Brooklyn  side,  the 
first  four  have  been  completed.  The  fifth  has  twice  been  begun  and 
twice  interrupted  by  accident. 

The  Franchise  Tax  Question 

Street  railway  men  throughout  the  entire  country  are  certainly 
greatly  interested  in  the  outcome  of  the  franchise  questions  that 
are  now  agitating  Illinois,  Ohio,  New  York  and  New  Jersey.  In 
the  latter  States  it  will  probably  be  some  time  before  anything  of 
more  than  passing  interest  occurs,  but  in  the  cases  of  Illinois  and 
Ohio  there  have  just  been  handed  down  two  very  important  rulings. 
The  franchise  tax  case  in  Illinois  has  absorbed  most  of  the  atten- 
tion recently,  because  of  the  multiplicity  of  moves  and  counter 
moves  made  by  the  litigants,  culminating,  Nov.  19,  in  the  dissolu- 
tion of  the  temporary  injunction  which  had  been  secured  by  the 
Chicago  Union  Traction  Company  and  the  Consolidated  Traction 
Company,  of  Chicago,  to  restrain  the  State  Board  of  Equalization 
from  assesssing  the  capital  stock  of  the  companies.  Interest  in  the 
Ohio  situation  is  stimulated  because  of  the  prominent  part  played 
by  Mayor  Tom  L.  Johnson,  of  Cleveland,  the  former  street  railway 
magnate,  and  the  decision  of  the  Supreme  Court  of  Ohio  last  week 
to  grant  Mayor  Johnson  leave  to  file  a  petition  asking  the  court  to 
determine  the  powers  of  the  State  Board  of  Equalization  is  im- 
portant. The  plan  of  Mr.  Johnson,  like  that  in  the  Illinois  case, 
is  to  have  the  State  Board  of  Equalization  reassess  the  properties 
of  the  railway  companies  on  the  basis  of  the  market  value  of  their 
securities.  The  final  decision  of  the  court  in  regard  to  the  exact 
powers  of  the  State  Board  is  awaited  with  much  interest.  A  further 
hearing  on  the  franchise  litigation  in  New  York  is  to  be  held  Dec. 
6,  and  it  has  been  further  decided  that  the  closing  arguments  be 
made  by  the  attorneys  for  the  State  and  for  the  corporations  on 
Jan.  2  and  3.  In  the  New  Jersey  tax  case  the  Court  of  Errors  and 
Appeals,  at  Trenton,  is  now  hearing  argument  on  the  appeal  taken 
by  the  North  Jersey  Street  Railway  Company,  of  Jersey  City,  from 
the  decision  of  the  Supreme  Court,  concerning  the  assessment  made 
for  taxes  of  1900  against  the  company  by  the  tax  board  of  the  city 
of  Newark.  The  city  appealed  to  the  Supreme  Court,  and  that 
body  rendered  judgment  in  favor  of  Newark,  upholding  that  city's 


contention  that  rights  of  way  in  public  thoroughfares  were  ease- 
ments, and  as  such  constituted  real  property  and  were  taxable  as 
such.  Newark  assessed  the  corporation's  property  in  that  city  at 
$3,100,000,  and  this  the  State  Board  of  Taxation  subsequently  re- 
duced to  $2,264,000.  The  final  decision,  which  it  is  expected  will 
be  rendered  in  a  month,  is  anxiously  awaited. 

"  Hold  Ups  "  Not  Tolerated 

The  Everett-Moore  syndicate  is  nothing  if  not  independent  in 
handling  villages  and  towns  which  attempt  to  play  "a  hold-up 
game"  when  franchises  or  rights  of  way  are  being  secured.  The 
town  of  Geneva  recently  demanded  exorbitant  terms  for  a  fran- 
chise through  the  main  street,  with  the  result  that  the  extension 
of  the  Cleveland,  Painesville  &  Eastern  Railway  is  now  being  built 
half  a  mile  south  of  the  business  portion  of  the  town.  It  is  believed 
that  while  this  move  will  detract  but  little  from  the  business  of 
the  road,  it  will  force  the  citizens  of  the  unreasonable  town  to  walk 
a  good  distance  when  they  might  have  had  the  cars  pass  their 
doors.  The  same  tactics  are  being  carried  on  by  the  citizens  of 
Massillon.  For  several  months  past  the  syndicate  has  been  en- 
deavoring to  secure  right  of  way  over  either  one  of  the  main 
streets  for  its  proposed  direct  line  from  Akron  to  Massillon.  Re- 
peated attempts  to  secure  fair  terms  have  failed,  and  there  is  now 
little  chance  that  the  direct  Akron-Massillon  line  will  be  built. 
The  work  which  has  been  done  on  the  line  will  be  stopped,  and  the 
road  deviated  to  Turkeyfoot  Lake,  a  fine  summer  resort.  In  all 
probability  the  deal  for  the  purchase  of  the  Canton-Massillon 
Railway  will  be  completed  within  a  few  days,  and  citizens  of  Mas- 
sillon who  desire  to  go  to  Akron  or  Cleveland  will  be  forced  to 
travel  by  way  of  Canton.  Many  are  the  suburban  railway  projects 
that  have  been  abandoned  because  one  or  two  towns  along  the 
route  of  the  line  positively  refuse  to  grant  concessions  that  permit 
their  acceptance  by  the  company  building  the  line. 

The  Scranton  Strike 

Strenuous  efforts  are  now  being  made  by  a  committee  of  citizens 
of  Scranton,  Pa.,  to  bring  about  a  settlement  of  the  strike,  and  the 
general  belief  is  that  a  settlement  shortly  will  be  effected.  The 
committee,  headed  by  a  prominent  lawyer,  has  had  several  con- 
ferences with  General  Manager  Silliman,  of  the  Scranton  Railway 
Company,  and  the  strikers'  executive  board.  The  one  question 
that  cannot  be  settled  without  liberal  concession,  however,  is  that 
regarding  the  retention  in  the  service  of  the  company  of  the  many 
men  who  have  been  secured  from  outside  sources  to  take  the  place 
of  the  strikers.  Mr.  Silliman  stoutly  maintains  that  he  cannot  dis- 
charge the  men  who  were  secured  to  take  the  places  of  the  strikers. 
The  strikers  also  wish  to  have  the  union  recognized,  but  the  com- 
pany will  probably  not  concede  this  point.  The  men  will,  however, 
be  taken  back  as  individuals.  The  strike  was  declared  Oct.  i,  and 
has  been  far  more  disastrous  than  the  short  strike  of  last  December, 
business  being  completely  demoralized  and  the  city  being  in  a  gen- 
eral state  of  chaos.  The  situation,  as  far  as  the  business  interests 
of  the  city  are  concerned,  is  desperate.  The  stores  are  stocked  with 
Christmas  goods  which  cannot  be  sold,  and  many  of  the  mercantile 
establishments  are  practically  deserted  at  a  season  when  they  should 
be  thronged  with  customers.  Goods  which  ordinarily  would  be  re- 
posing on  shelves  are  placed  out  on  the  sidewalk  in  order  to  attract 
the  attention  of  the  public.  One  of  the  jewelers  has  stopped  his 
street  clock,  and  over  it  he  has  placed  the  legend,  "Union  clock ;  will 
not  run  until  the  strike  is  settled."  The  company  is  operating  its 
cars  regularly,  but  very  few  passengers  are  carried.  Scranton,  in 
the  heart  of  the  coal  regions,  is  "unionized,"  there  being  no  less 
than  100,000  vmion  workingmen  in  the  vicinity  of  the  city.  The 
strikers  have  inaugurated  a  hack  service,  which  is  liberally  patron- 
ized. The  strike,  as  previously  stated,  resulted  from  the  discharge 
early  last  September  of  two  conductors — one  for  failing  to  collect 
and  register  all  the  fares  on  his  car,  the  other  for  issuing  more 
transfers  than  he  had  passengers  on  his  car.  The  company,  in  the 
hope  of  avoiding  a  strike,  agreed  to  submit  to  a  prominent  bishop 
the  question  of  re-instatement  of  the  discharged  employees,  but 
the  offer  of  mediation  was  refused.  The  strike  would  be  broken 
at  once  if  the  people  were  to  patronize  the  cars,  but  personal 
convictions  are  laid  aside  because  of  the  fear  of  the  labor  unions, 
which  have  threatened  a  boycott. 
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To  Relieve  the  Crush  at  the  Brooklyn  Bridge 


Chief  Engineer  C.  C.  Martin's  report  on  the  plans  to  reheve  the 
congestion  of  passenger  traffic  at  the  Manhattan  terminal  of  the 
Brooklyn  Bridge  has  just  been  handed  to  Bridge  Commissioner 
Shea,  who  has  approved  it  and  will  submit  it  for  further  action  at 
the  next  meeting  of  the  Board  of  Estimate  and  Apportionment. 

Engineer  Martin  condemns  the  proposal  of  the  board  of  expert 
engineers  to  build  a  crosstowu  elevated  road  along  Park  Row, 
crossing  Broadway,  running  down  Vesey  Street  and  thence  to  the 
Pennsylvania  Railroad.  Touching  on  this  feature,  the  report, 
which  estimates  the  total  cost  of  the  improvemnet  at  $2,862,300,  he 
says : 

You  will  note  that  the  Board  says,  with  regard  to  this  plan: 

We  regard  the  Vesey  Street  line  as  very  important,  and  it  is  strongly 
recommended,  but  it  is  independent  of  the  Centre  Street  line,  and  its 
omission  would  not  affect  the  other  improvements  recommended. 

I  would  recommend  that  the  Vesey  Street  line  be  omitted.  If  it  were  con- 
structed and  trains  were  run  on  a  headway  that  would  be  at  all  satisfactory 
on  that  line  and  on  the  Centre  Street  line  at  the  same  time  there  would  be  a 
series  of  grade  crossings  with  loaded  trains  where  the  two  lines  came  to- 
gether, which  in  my  judgment  could  not  be  permitted  if  the  safety  of  pas- 
sengers were  to  be  considered. 

If  the  Centre  Street  and  Vesey  Street  lines  were  built  the  connections  at 
the  Bridge  terminals  would  be  so  complicated  that  it  would  be  impossible  to 
retain  the  present  tail  switching  tracks,  and  this  I  consider  vitally  important. 
It  is  proposed  to  run  through  trains  on  forty-five  seconds'  headway;  I  do 
not  think  this  is  practicable  or  possible,  and  hence  I  desire  to  retain  the  tail 
switching  system,  so  that  if  at  any  time  through  trains  cannot  be  run  on  the 
specified  headway  they  can  be  supplemented  by  local  Bridge  trains,  as  is 
now  done  during  the  evening  rush,  and  in  case  of  an  entire  blockade  of 
throvigh  trains  on  the  elevated  roads  connecting  with  the  Bridge,  the  entire 
traffic  could  be  taken  care  of  by  local  Bridge  trains. 

The  report  favors  a  system  of  elevated  railroads  designed  eventu- 
ally to  form  an  endless  track  over  which  trains  will  circle  across 
all  of  the  new  bridges  now  proposed  south  of  Delancey  Street.  The 
principle  is  the  one  suggested  by  the  board  of  expert  engineers 
appointed  vmder  the  laws  of  this  year,  to  look  into  the  problem 
how  to  relieve  the  evil,  and  it  is  practically  to  distribute  the  taking- 
on  places  of  the  passengers  over  a  wide  area  rather  than  to  permit 
them  to  jam  and  crowd  in  a  single  spot,  as  is  now  the  case  at  the 
bridge  entrance. 

Commenting  on  the  recommendation  of  the  board  of  experts 
and  the  system  of  elevated  roads,  the  chief  engineer  says : 

In  this  recommendation  of  the  Board  I  concur.  There  is  no  possible  tem- 
porary arrangement  that  has  yet  been  suggested  that  will  relieve  the  conges- 
tion at  the  New  York  terminal,  and  relief  can  be  had  only  by  the  completion 
of  the  other  bridges  and  the  execution  of  the  plans  approved  above  (the 
elevated  road  plans). 

Subject  to  the  sanction  of  the  Board  of  Estimate  and  Appor- 
tionment, the  following  are  the  new  lines  of  elevated  railroads  that 
will  be  built  at  an  early  date : 

An  elevated  structure  from  the  Park  Row  end  of  the  bridge  to 
run  up  Centre  Street,  up  Marion  Street  to  Spring  Street,  through 
Spring  Street  to  Delancey  Street,  and  to  the  Manhattan  end  of  the 
new  East  River  Bridge,  which  already  spans  the  stream.  As  soon 
as  the  new  bridge  at  the  foot  of  Canal  Street  has  been  completed 
it  is  further  recommended  that  a  branch  be  built  running  from  a 
station  on  Canal  Street  of  the  proposed  new  road,  down  Canal 
Street  to  connect  with  Bridge  No.  3,  not  yet  begun. 

On  Centre  Street,  just  north  of  Worth  Street,  it  is  recommended 
that  a  commodious  new  station  for  the  taking  on  of  passengers  be 
built,  and  also  that  here  be  installed  sidings  and  switches  for  tail- 
switching  and  returning  trains. 

•As  recommended  by  Mr.  Martin,  the  new  road  will  run  through 
Grand  Street  up  and  beyond  the  Second  Avenue  trains,  so  that 
connection  could  be  made  by  stations  with  both  the  Second  and 
Third  Avenue  Elevated  Railroads.  Commenting  on  this  arrange- 
ment, the  report  says : 

As  soon  as  that  portion  of  the  proposed  elevated  road  is  built  from  the 
existing  Bridge  terminal,  through  Centre  Street  and  through  Grand  Street, 
up  to  and  beyond  the  Second  Avenue  Elevated  Railroad  (on  Allen  Street) 
an  immediate  relief  to  the  congestion  at  the  Manhattan  terminal  of  the 
Bridge  Railway  will  be  obtained,  because  passengers  on  their  way  to  the 
present  Bridge  by  way  of  the  Second  and  Third  Avenue  elevated  railways  will 
transfer  at  the  Grand  Street  stations  to  trains  that  will  approach  the  Bridge  on 
the  Centre  Street  extension  of  he  Bridge  Railway. 

Again,  the  proposed  stations  at  Worth,  Canal  and  Grand  Streets  will  be  used 
by  the  people  who  come  from  points  west  of  Centre  Street  and  north  of 
Duane  Street,  who  now  go  to  the  present  Bridge  terminal.  Those  stations 
will  be  nearer  to  them  than  the  Bridge  station,  and  by  taking  at  that  point 
the  cars  that  will  pass  over  the  Bridge  they  would  avoid  the  crush  at  the 
Bridge  entrance. 

Another  alteration  recommended  in  the  report  is  to  convert  the 
present  gallery  floor  into  a  trolley  terminal,  each  track  to  be  con- 
nected with  a  separate  stairway,  thus  preventing  the  present  neces- 
sity of  crossing  tracks  at  the  risk  of  life  and  limb. 


Further  recommendations  are  that  a  commodious  entrance  stair- 
way be  built  at  Rose  Street  to  accommodate  a  small  army  of  pas- 
sengers working  in  that  vicinity.  Also,  the  present  stairway  leading 
from  William  Street  to  the  first  floor  of  the  terminal  is  to  be 
widened,  its  present  capacity  being  inadequate.  The  proposal  that 
a  curb  be  built  separating  the  roadway  from  the  trolley  track  the 
entire  length  of  the  bridge,  in  order  to  give  the  trolley  cars  a  clear 
track,  Mr.  Martin  does  not  favor.  It  would  practically  destroy 
the  value  of  the  roadway,  he  says,  inasmuch  as  no  vehicle  could 
pass  another  and  any  sort  of  a  serious  accident  to  any  wagon  or 
carriage  would  block  the  entire  traffic. 

The  report  of  the  expert  engineers  was  published  in  full  in  the 
Street  Railway  Journal  some  weeks  ago. 



PERSONAL  MENTION 


MR.  NELSON  GRAYBURN,  formerly  of  Montreal,  and  more 
recently  of  Paris,  France,  has  been  appointed  general  manager 
of  the  electric  street  railway  system  of  Alexandria,  Egypt. 

MR.  C.  M.  CUBBISON,  assistant  superintendent  of  the  Indi- 
ana Railway  Company,  of  South  Bend,  Ind.,  has  resigned  from 
the  company.  Mr.  Cubbison  will  enjoy  a  short  vacation,  but  has 
matured  no  definite  plans  for  the  future. 

MR.  GEORGE  H.  WALBRIDGE,  vice-president  of  J.  G. 
White  &  Company,  has  returned  from  a  trip  to  Porto  Rico,  where 
he  has  been  inspecting  the  electrical  equipment  of  the  San  Juan 
Electric  Tramways,  in  which  his  firm  is  interested.  Mr.  Wal- 
bridge,  while  in  Porto  Rico,  made  quite  a  tour  of  the  island. 

MR.  W.  W.  BORMAN,  of  Robert  W.  Blackwell  &  Company, 
sailed  for  London  on  Nov.  30,  and  will  in  the  future  be 
connected  with  the  London  office  of  Robert  W-  Blackwell  &  Com- 
pany. The  New  York  office  of  this  well-known  firm  will  be  in 
charge  of  Mr.  S.  Seymour  Follwell,  who  has  been  connected  for 
some  time  with  the  office  in  that  city. 

COL.  JOHN  N.  PARTRIDGE,  formerly  president  of  the 
Brooklyn  City  &  Newtown  Railroad,  of  Brooklyn,  N.  Y.,  which 
is  now  merged  with  the  Coney  Island  &  Brooklyn  Railroad,  has 
been  selected  by  Mayor-elect  Low  as  Police  Commissioner  of 
New  York.  Col.  Partridge  served  for  more  than  three  years  in 
the  Union  Army  during  the  civil  war,  rising  from  first  lieutenant 
to  captain  in  a  regiment  of  Massachusetts  volunteers.  A  few 
years  later  he  became  lieutenant  of  a  company  in  the  Twenty- 
third  (Brooklyn)  Regiment  of  the  National  Guard  of  New  York 
State,  and  was  promoted  by  successive  steps  to  the  colonelcy.  His 
military  training  has  made  him  "a  master  of  men,"  for  while  in 
every  position  he  has  held  he  maintained  a  high  standard  of  effi- 
ciency, he,  by  his  deliberate  and  careful  judgment,  steadfastness 
of  will  and  equitable  treatment  of  those  with  whom  he  was  asso- 
ciated, won  the  respect  and  regard  of  all. 

MR.  ARTHUR  W.  SOPER,  president  of  the  Pintsch  Com- 
pressing Company,  Safety  Car  Heating  &  Lighting  Company, 
and  a  prominent  figure  in  many  corporations,  clubs  and  other 
organizations,  is  dead.  Mr.  Soper  had  suffered  from  a  complica- 
cation  of  stomach  troubles,  which  took  an  acute  turn  on  Nov.  27, 
and  he  died  on  Sunday,  Dec.  i.  Mr.  Soper  was  born  in  Rome, 
N.  Y.,  July  16,  1838,  being  the  eldest  son  of  Albert  and  Esther  Sop- 
er. He  was  educated  in  the  Rome  Academy.  When  seventeen  years 
old  he  entered  his  father's  lumber  business,  but  in  1858  left  his 
father  to  enter  the  freight  offices  of  the  Rome,  Watertown  &; 
Ogdensburg  Railroad.  His  advancement  was  rapid,  and  in  1871 
he  left  the  assistant  superintendency  of  the  Rome,  Watertown 
&  Ogdensburg  Railroad  to  accept  a  similar  position  with  the 
St.  Louis,  Iron  Mountain  &  Southern  Railroad.  Within  a  year 
after  accepting  this  position  he  became  superintendent,  and  later 
general  superintendent,  and  then  general  manager.  In  conjunc- 
tion with  George  M.  Pullman,  Sidney  Dillon  and  others,  Mr. 
Soper  organized  the  Pintsch  Compressing  Company  and  the 
Safety  Car  Heating  &  Lighting  Company. 

 ♦♦^  

CONSTRUCTION  NOTES 


SAN  FRANCISCO,  CAL.— The  Market  Street  Railway  Company  has 
commenced  the  work  of  reconstructing  and  equipping  with  electricity  that 
portion  of  its  Sacramento  Street  cable  line  west  of  Central  Avenue. 

OAKLAND,  CAL.— The  Oakland  Transit  Company  is  taking  active  steps 
toward  rebuilding  and  doubling  the  capacity  of  its  Elmhurst  electric  power 
station,  which  was  wrecked  recently  by  a  boiler  explosion.  One  boiler, 
which  was  uninjured,  and  a  portion  of  the  generating  machinery,  will  soon 
be  in  operation  again.  Current  for  the  lines  that  were  supplied  from  the 
power  station  is  at  present  being  secured  from  the  Bay  Counties  Power 
Company. 


December  .14,  1901.] 
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Yerkes  Wins  in  Londoa 

A  cable  despatch  from  London,  received  this  week,  announces 
the  fact  that  the  arbitrators,  appointed  to  decide  between  the  di- 
rect current  and  Ganz  propositions  to  equip  the  inner  circle  un- 
derground railway  in  London,  has  decided  in  favor  of  the  former. 
This  was  the  contention  supported  by  Mr.  Yerkes,  who  owns  a 
controlling  interest  in  the  District  Railway,  one  of  the  two  com- 
panies interested  in  the  proposed  equipment;  and  the  opposing 
company,  the  Metropolitan  Underground,  which  favored  the 
Ganz,  has  announced,  through  its  officers,  that  it  accepts  the  de- 
cision of  the  arbitrators.  Whatever  the  opinions  of  engineers 
may  be  as  to  the  advantages  of  polyphase  traction  under  certain 
conditions,  we  believe  that  this  decision  is  the  right  one,  and 
that  direct  current  is  the  best  system  for  use  in  this  particular  in- 
sOnce.  It  might  be  said  that  a  number  of  American  engineers 
preseii^yd  testimony  at  the  arbitration  case  in  London  in  advocacy 
of  the  *erkes  proposition. 


Monadnock  Block     Heatiog  of  High-Speed  Interurban  Cars 

><^estnut  Street  . 

Jc^fi4«Ff,  ^|(i^\C'  The  increase  in  speed  and  length  of  electric  interurban  cars 
*which  has  been  going  on  so  rapidly  for  the  past  few  years  brings 
up  new  problems  in  heating  which  have  not  been  satisfactorily 
solved  in  many  of  the  interurban  cars  so  far  constructed.  This 
question  should  be  given  very  careful  consideration  by  all  com- 
panies ordering  interurban  equipments.  The  point  to  be  looked 
out  for  is  to  have  plenty  of  heat  in  the  motorman's  vestibule  and 
forward  end  of  the  car.  At  first  sight  it  would  not  seem  that  the 
matter  of  heating  a  long  electric  interurban  ear  would  require  any 
different  treatment  than  an  ordinary  steam  railroad  coach.  In  the 
case  of  the  interurban  car,  however,  there  are  often  tvvo  compart- 
ments in  addition  to  the  motorman's  vestibule.  If  the  car  is  run 
only  one  way,  and  has  a  permanent  motorman's  cab  and  baggage 
compartment  in  the  front  end,  the  special  danger  is  that  the  front 
part  of  the  car  will  suffer  for  want  of  heat,  while  the  rear  will  be 
too  hot.  A  motorman's  cab  on  the  front  end  of  a  car  which  runs 
50  miles  or  60  miles  an  hour  between  stops  is  not  an  easy  place 
to  keep  at  a  temperature  in  which  the  motorman  can  work  with 
comfort  all  day.  This  part  of  the  problem  has  not  come  up  in 
steam  road  practice,  because  the  locomotive  engineer  has  the  fire 
box  and  boiler  to  keep  his  cab  at  a  comfortable  temperature.  In 
the  case  of  the  interurban  car  there  is  nothing  of  this  kind.  It  is 
not  an  easy  matter  to  keep  the  cab  on  the  front  end  of  a  high- 
speed car  at  anywhere  near  comfortable  temperature.  By  proper 
attention  to  the  vestibule  window  sash  and  by  providing  sufficient 
heat  radiating  surface  in  the  forward  end  of  the  car,  the  difficulties 
enumerated  can,  of  course,  be  overcome.  In  this  connection  it 
may  be  advisable  to  locate  the  heater  in  the  front  end  of  the  bag- 
gage compartment,  or  even  in  the  motorman's  cab,  instead  of  in 
the  main  passenger  compartment  of  the  car.  The  dirt  that  is 
necessarily  connected  with  the  attendance  of  a  hot-water  heater 
will  then  be  placed  where  it  is  least  offensive  to  passengers,  and 
the  direct  radiation  from  the  heater  can  be  utilized  to  keep  the 
cab  and  smoking  or  baggage  compartment  warm.  Electric  heat- 
ing of  interurban  cars,  of  course,  makes  it  easy  to  place  the 
heaters  at  the  most  desirable  positions,  and  it  is  not  so  difficult  to 
change  the  arrangement  as  when  hot  water  is  used.  Nevertheless 
the  importance  of  more  intense  heat  in  the  forward  part  of  the 
car  than  in  the  rear  should  not  be  forgotten  when  planning  the 
arrangement  of  cars  for  high-speed  interurban  service.  , 

Paving  in  Baltimore 

The  use  of  the  streets  in  Baltimore  by  the  street  railway  lines 
is  conditioned  on  the  paving  of  one-half  the  surface  of  the  streets 
occupied,  and  the  payment  of  a  park  tax.  As  to  the  equity  of 
that,  we  will  not  now  pronounce  an  opinion,  seeing  that  it  is  an 
agreement  duly  entered  into;  and  if  the  companies  have  con- 
sented to  some  special  imposition  like  the  "park  tax,"  which  is 
certainly  unusual,  that  is  a  matter  in  the  class  of  res,  adjiidicata. 
But  it  docs  rather  excite  our  indignation  to  find  lh:it  further  im- 
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positions  are  supposed  to  be  in  order,  as  though  the  franchise 
agreement  entered  into  had  not  the  slightest  binding  effect  on  the 
city.  More  revenue  is  the  cry  in  Baltimore,  as  in  most  other 
places  where  the  municipality  goes  on  extending  its  sphere  and 
functions,  and  the  News,  of  that  city,  writes: 

Probably  the  very  best  form  which  the  call  upon  the  street  railway  com- 
pany could  take  would  be  an  obligation  placed  upon  it  to  pave  the  streets 
it  occupies  with  high-class  pavements  well  laid,  under  city  inspection  and 
supervision,  the  whole  to  be  completed  within  a  specified  term  of  years,  and 
kept  in  order  permanently  at  the  company's  expense.  This  is  in  line  with  the 
plan  actually  pursued  in  Philadelphia,  In  return  for  this  expenditure,  the 
company  might  feel  that  it  was  practically  immune  for  an  indefinite  time  from 
all  attack,  whether  by  way  of  legislative  projects  directly  aimed  at  it,  or  by 
way  of  that  mushroom  competition  which  played  such  an  unfortunate  part  in 
the  history  of  our  gas  supply.  The  city  needs  all  that  it  can  equitably  get  out 
of  this  corporation,  and  needs  it  sorely.  It  will  get  it,  sooner  or  later,  in 
some  form  or  other.  The  attitude  of  mere  blind  resistance  will  not  prevent 
such  a  consummation,  though  it  may  put  off  the  time  somewhat.  And  the 
danger  is  that,  if  the  time  is  put  off  too  long  by  stubborn  obstruction,  the 
final  onset,  when  it  does  come,  will  go  beyond  the  bounds  of  justice,  and  will 
be  disastrous  to  the  interests  of  the  corporation. 

We  can  but  smile  sadly  when  this  editor,  despite  the  fact  that 
he  is  himself  coolly  proposing  the  violation  of  an  agreement, 
deigns  condescendingly  to  promise  that  the  company  on  meet- 
ing this  latest  "gouge"  could  then  feel  that  "it  was  practically 
immune  for  an  indefinite  time  from  all  attack."  In  our  humble 
judgment,  the  indefinite  time  would  mean  1902  for  the  next  raid 
on  the  company's  treasury. 

The  Trolley  Wheel  vs.  the  Bow  Trolley 

It  is  a  somewhat  curious  fact  that  although  electric  railway 
practice  in  the  continent  of  Europe  and  in  America  follows  about 
the  same  lines  in  nearly  every  direction,  so  far  as  the  motor  equip- 
ment of  the  car  is  concerned,  the  original  b'ow  trolley  is  still  re- 
tained on  many  of  the  principal  lines  in  Europe,  and  seems  to 
meet  with  the  popular  favor  there.  The  ordinary  trolley  wheel  has 
become  so  standardized  in  this  country  that  it  is  difficult  to  think 
of  the  use  of  any  other  device  for  collecting  the  current,  except 
in  heavy  traction  work,  where  a  substitute  for  it  is  found  in  the 
ordinary  third-rail  shoe,  and  in  conduit  service  where  the  under- 
ground plow  is  employed.  Nevertheless,  the  bow  seems  to  pos- 
sess many  advantages,  and  foreign  managers  consider  it  superior 
in  a  number  of  ways  to  the  trolley  wheel,  and  while  we  do  not  for 
a  moment  believe  that  it  ever  will  replace  the  latter  on  American 
roads,  it  might  be  well,  in  view  of  its  extended  use,  to  consider 
some  of  its  points  of  merit,  as  well  as  demerit,  for  ordinary  city 
railway  service. 

As  will  be  remembered,  the  device  provides  a  sliding  contact 
on  the  under  side  of  the  trolley  wire.  In  construction  it  is  simply 
an  enormous  inverted  U,  mounted  on  the  top  of  the  car,  and 
braced  internally,  so  that  it  will  keep  its  shape.  The  first,  and 
perhaps  the  principal,  advantage  which  the  bow  trolley  possesses 
over  the  trolley  wheel  is  that  it  is  impossible  for  it  to  jump  the 
trolley  wire.  This  is  certainly  an  important  point,  because  while 
the  danger  of  accident  to  an  overhead  trolley  system  from  a  jump- 
ing trolley  is  practically  eliminated  by  the  modern  trolley  catcher, 
the  lights  go  out  and  the  pole  has  to  be  replaced  on  the  wire.  This 
always  causes  some  trouble  and  delay.  Again,  with  the  bow- 
trolley,  there  are  no  pins  or  bolts  to  get  loose;  switches  and 
curves  can  be  passed  at  a  good  speed,  the  overhead  trolley  wire 
does  not  have  to  be  aligned  so  carefully,  and  as  the  bow  can  be 
carried  in  a  more  vertical  position  it  does  not  have  to  be  reversed 
in  changing  direction  at  the  termini  of  lines,  as  it  reverses  itself 
when  the  car  starts  in  the  opposite  direction.  This  also  means  a 
saving  of  trouble  and  time,  and  sometimes  of  expense. 

The  first  apparent  objection  to  the  bow  trolley  is  that  of  wear 
to  both  overhead  line  and  the  bow  itself.  We  have  seen  no  sta- 
tistics on  this  point,  but  so  far  as  the  upper  surface  of  the  bow 
itself  is  concerned,  it  must  be  remembered  that  the  extent  of  this 
surface  is  considerable,  as  the  position  of  the  trolley  wire  on  it  is 
constantly  changing.  This  fact,  according  to  foreign  testimony, 
makes  the  bow  practically  indestructible  under  ordinary  condi- 
tions of  railway  operation.  We  should  imagine,  however,  that  the 
wear  on  the  wire  itself  would  be  greater  with  the  bow  than  with 


the  ordinary  wheel.  The  bow  is  also  somewhat  more  noisy  than 
a  good  running  trolley  wheel,  and  produces  a  sort  of  hissing 
noise  as  the  car  passes,  but  this  noise  is,  no  doubt,  no  more  ob- 
jectionable than  the  rattle  of  a  worn  wheel  trolley.  As  regards 
surface  of  contact,  the  bow  is  undoubtedly  superior,  as  shown  by 
the  recent  experiments  in  Germany  on  high-speed  traction,  which 
show  that  it  will  collect  large  amounts  of  current,  and  admit  of 
much  higher  speeds  than  a  wheel  contact  of  the  ordinary  kind. 

In  appearance  the  bow  is  admittedly  more  clumsy,  certainly  to 
American  eyes,  than  the  single  small  trolley  pole,  so  that  as  far 
as  aesthetic  conditions  are  concerned,  the  ordinary  American  prac- 
tice will  probably  be  voted  superior  by  the  public  in  most,  if  not 
in  all,  of  our  cities. 

The  Recent  Rise  in  Manhattan  Stock 

One  of  the  features  of  the  New  York  Stock  Exchange  during 
November  and  the  first  week  of  December  was  the  rapid  and 
practically  continuous  rise  in  the  stock  of  the  Manhattan  Railway 
Company.  In  fact  its  quotation  on  Dec.  6  of  145  is  higher  than 
the  stock  has  been  for  more  than  eight  years,  or  in  1893,  when  it 
reached  174^.  This  was  at  the  time  when  it  was  supposed  that 
the  plan  for  an  underground  rapid  transit  line  in  New  York 
would  be  given  up  in  favor  of  important  extensions  to  be  granted 
the  elevated  railway  company.  In  fact,  the  Rapid  Transit  Com- 
missioners made  the  railway  company  a  proposition  upon  this 
basis,  but  the  terms  were  not  considered  sufficiently  favorable 
by  the  latter,  and  the  proposition  was  rejected.  The  selling  price 
of  this  stock  on  the  Stock  Exchange  has  been  varied  considerably 
since  that  time,  depending  upon  the  competition  with  the  surface 
railways,  but  during  the  last  twelve  months,  with  the  exception 
of  a  short  time  during  the  Northern  Pacific  corner,  it  has  not 
been  below  par. 

The  recent  rise  has  been  attributed  to  pending  consolidations 
or  leases.  These  stories  have  taken  the  form  that  the  New  York, 
New  Haven  &  Hartford  Railway  Company  will  lease  the  line  on 
the  6  per  cent  basis,  and  make  its  own  main  passenger  terminal 
at  the  Harlem  River,  instead  of  at  Forty-Second  Street,  and  thus 
provide  for  transporting  its  passengers  down  town;  or  that  the 
New  York  Central  Railroad  has  a  plan  to  operate  the  line  in 
connection  with  its  own  system,  or  that  some  consolidation 
with  the  Metropolitan  Street  Railway  Company  is  under  way 
These  consolidation  rumors,  especially  the  last,  have  been  so  fre- 
quent during  the  last  four  or  five  years,  that  while  it  is  impossible 
to  deny  them  at  the  present  time,  and  while  it  has  been  announced 
that  the  New  York  Central  is  considering  the  plan  of  a  through 
local  service,  in  which  the  elevated  road  will  be  used  to  a  certain 
extent  through  trackage  rights,  it  is  safe  to  say  that  there  is  no 
more  special  reason  for  believing  any  of  the  broader  propositions 
for  consolidation  to  be  true  than  any  of  the  preceding  similar 
rumors,  before  they  were  shown  to  have  no  foundation.  In  fact, 
it  seems  to  be  one  of  the  characteristics  of  the  Stock  Exchange 
always  to  attribute  the  rise  in  price  of  any  stock  to  some  extrinsic 
cause.  This  is  undoubtedly  often  true,  but  quite  as  often  the 
reason  is  one  which  could  have  been  foreseen  by  the  railway  and 
financial  student,  and  to  be  one  which  is  due  entirely  to  the  in- 
trinsic merits  of  the  property  in  question. 

Whatever  may  be  the  immediate  future  of  the  Manhattan  Rail- 
way Company  in  the  direction  of  consolidation  with  some  larger 
property,  or  the  result  of  any  traffic  agreement  with  the  Central 
or  other  road,  it  is  safe  to  say  that  a  sufficient  cause  for  the  in- 
crease in  the  value  of  the  stock  can  be  found  in  the  increased 
earnings  and  reduced  operating  expenses  which  should  be  effected 
by  the  electric  equipment  of  the  railway  now  approaching  com- 
pletion. There  is  no  doubt  but  that  a  portion  certainly  of  the 
Second  Avenue  line  will  be  in  operation  electrically  during  the 
present  month,  and  while  the  benefit  financially  from  the  change 
of  motive  power  will  hardly  be  reflected  to  any  great  extent  in 
the  report  of  the  property  for  the  year  ending  June  30,  1902,  it  is 
safe  to  say  that  by  the  time  that  the  report  for  the  following  year 
is  rendered  to  the  State  Railroad  Commissioners  the  electrical 
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equipment  will  have  been  in  operation  for  a  long  enough  time  on 
all  the  divisions  to  make  a  marked  difference  in  the  earnings  of 
the  property. 

Probably  the  closest  parallel  in  this  country  to  the  electrical 
equipment  of  the  Manhattan  Railway  is  the  experience  of  the  ele- 
vated railways  of  Chicago,  particularly  the  Lake  Street  and  the 
South  Side  elevated  railroads,  which  were  originally  operated  by 
steam.  Both  of  these  lines  are  paralleled  by  surface  lines,  and 
the  latter  also  by  the  unsurpassed  steam  suburban  service  of  the 
Illinois  Central  Railroad.  The  percentage  of  operating  expenses 
to  gross  receipts  with  the  Lake  Street  Railway  while  equipped 
with  steam  varied  between  67.76  per  cent  and  61.78  per  cent,  while 
with  electricity  it  has  been  between  51  per  cent  and  47  per  cent. 
The  South  Side  Elevated  has  been  in  operation  by  electricity  only 
since  July,  1898.  Disregarding  percentage  for  this  year,  which 
was  for  a  mixed  service,  the  percentage  in  1899  and  1900  was  57.2 
and  58.2,  respectively,  as  compared  with  65.5,  69.1  and  78.8  per 
cent  in  1897,  and  the  two  preceding  years,  respectively. 

The  Manhattan  Railway  Company,  owing  to  its  enormous  traf- 
fic, has  always  been  able  to  show  a  better  figure  with  steam  than 
the  smaller  lines  referred  to,  the  percentage  for  the  year  ending 
Sept.  30,  1900,  being  52.21  per  cent,  excluding  taxes,  and  for  the 
year  ending  Sept.  30,  1901,  50.97  per  cent.  While  it  is  impossible 
to  determine  accurately  from  the  figures  available  the  reduced  op- 
erating expenses  under  electrical  equipment,  a  rough  approxi- 
mation can  be  made.  The  operating  expenses  of  the  company 
during  the  year  ending  June  30,  1900,  is  divided  as  follows: 


(1)  Maintenance  of  way  and  structures   $421,628 

(2)  Maintenance  of  equipment   583,376 

(3)  Conducting  transportation   3,877,123 

(4)  General  expenses   .  .    350,491 


Total  $5,232,618 


The  passenger  train  mileage  run  during  the  year  was  10,740,183, 
and  the  car  mileage  44,878,601,  or  an  average  of  4.18  cars  per  train. 
Supposing  the  line  to  have  been  equipped  with  electricity,  and  the 
same  train  mileage  run,  it  may  be  stated  approximately  that  the 
cost  of  items  i  and  4  in  the  above  table  would  remain  about  the 
same,  providing  the  maintenance  of  the  power  station  and  sub- 
station buildings,  feeder  conduits,  etc.,  are  included,  for  the  pur- 
poses of  the  present  comparison  under  conducting  transportation. 
The  only  additional  structure  required  for  electric  operation,  out- 
side of  those  just  mentioned,  is  the  third  rail  itself,  the  mainte- 
nance ofwhich  would  be  very  slight,  as  it  is  subjected  to  no  strains. 
On  the  other  hand,  the  wear  on  ihe  track  should  be  less  with  elec- 
tric cars  than  with  steam  trains,  owing  to  the  absence  of  recipro- 
cating motion,  and  this  saving  could  be  assumed  roughly  to  cover, 
and  more  than  cover,  the  maintenance  of  the  third  rail. 

Item  2,  or  maintenance  of  equipment,  is  made  up  of  repairs  and 
renewals  of  locomotives  and  cars,  shops,  machinery,  etc.,  the  i'tem 
of  repairs  and  renewals  of  locomotives  being  $180,145,  or  1.86  cents 
per  locomotive  mile.  As  the  other  items  would  be  the  same,  ir- 
respective of  motive  power,  the  comparison  should  be  made  be- 
tween this  figure  and  the  cost  of  motor  maintenance.  The  ex- 
perience of  the  Metropolitan  Street  Railway  Company,  of  New 
York,  during  the  last  three  years  shows  the  cost  of  repairs  to  elec- 
trical equipment  of  cars  has  averaged  0.6  cents  per  car  mile.  As 
the  Manhattan  six-car  train  will  have  four  motor  cars,  we  would 
obtain  2.4  cents  per  train  mile,  as  the  figure  for  the  maintenance 
of  its  car,  electrical  equipment,  if  the  conditions  were  the  same. 
Such  an  assumption  would  hardly  be  fair,  however,  because  al- 
though the  motors  on  the  surface  cars  are  of  less  than  half  the 
size  of  those  used  on  the  elevated,  they  are  close  to  the  ground, 
where  they  have  to  be  enclosed,  while  those  on  the  Manhattan 
cars  will  always  be  dry,  in  comparatively  pure  air,  and  can  be  well 
ventilated.  Again,  the  maintenance  of  the  plows  on  the  street 
system  should  be  largely  in  excess  of  that  of  the  third-rail  shoe. 
These  two  considerations  lead  us  to  believe  that  the  cost  of  main- 
tenance of  the  electric  car  equipment  on  the  Manhattan  should 
be  at  least  no  more  than  that  of  a  corresponding  steam  equip- 
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ment,  especially  as  it  is  safe  to  assume  that  in  view  of  its  early 
abandonment  the  same  sum  has  not  been  expended  during  the  last 
two  years  by  the  Manhattan  management  in  maintaining  its  steam 
equipment,  as  would  have  been  the  case  if  it  had  been  a  permanent 
fixture. 

This  brings  the  comparison  unaltered  to  group  3,  or  the  trans- 
portation expenses,  which  is  one  in  which  considerable  saving  can 
be  made.  Each  five-car  train  on  the  Manhattan  Railway  now 
carries  six  men,  viz.,  an  engineer,  fireman,  conductor  and  three 
gatemen.  One  less  man  would  be  required  on  the  five-car  elec- 
tric train,  viz.,  the  fireman;  the  saving  of  the  firemen's  wages 
would  mean  a  saving  of  about  $330,000  per  year.  As,  however, 
the  company  plans  to  run  six-car  trains  instead  of  five  during  the 
rush  hours,  there  will  be  an  additional  saving  in  motormen,  and 
assuming  the  train  to  be,  on  the  average,  one  car  longer  than  be- 
fore, and  the  same  car  miles  run,  this  saving  would  amount  to 
about  $110,000. 

The  motive  power  at  present  by  steam  costs  a  total  of  $949,893, 
or  8.8  cents  per  train  mile.  Electric  power,  as  produced  in  the 
new  power  station  of  the  Manhattan  Company,  should  cost,  de- 
livered at  the  track  shoe,  not  more  than  $.006  per  kw-hour,  in- 
cluding maintenance  of  station  and  distribution  system,  and  an 
average  train  of  4.18  cars  should  not  require  more  than  12  kw- 
hours  per  mile,  at  a  total  cost  of  7.2  cents,  or  a  saving  of  1.6  cents 
per  train  mile.  This  would  result  in  the  saving  of  $171,843.  The 
total  saving,  therefore,  would  have  been,  assuming  the  same  mile- 
age and  speed: 

Power   $171,800 

Saving  on  firemen   330,000 

Saving  on  motormen  by  running  one  extra  car  per  train.  .  110,000 

Total  saving  per  trains  $611,800 

The  consideration  thus  fa',  however,  has  only  been  based  on  the 
same  speed.  The  principal  savings  to  be  made  by  electricity, 
however,  is  in  the  inctdased  speed,  principally  through  quicker 
acceleration,  though  also  in  higher  maxima.  In  other  words,  the 
same  number  of  cars  which  in  igoo  made  10,740,183  train  miles 
could,  with  electrical  equipment,  have  made  probably  between 
12,000,000  and  13,000,000  train  miles  with  but  little  more  additional 
cost  for  power  and  maintenance,  and  practically  no  additional 
cost  for  conducting  transportation.  If  13,000,000  train  miles  could 
have  been  made,  the  figures  for  conducting  transportation  would 
be  as  follows: 


Train 

Mileage 

Car 
Mileage 

Total 
Cost 

Cost 
per  Car 
Mile 

Steam  engine^  wlth5-car  train  maximum 

10,740,183 

44,878,601 

$3,877,133 

$.086 

Electric  equipment  wi  h   5-car  train 
maximum    

]0,7"10,183 

44,878,601 

3,375,323 

.075 

Electric  equipment  with  one  extra  car 

per  train,  or  an  average  of  5.18  car^ 

8,666,789 
13,000,000 

44,878,601 
67,340,000 

3,265,328 
3,577,314 

.072 

Electric   equipment  with   average  of 
5.18  cars  per  train  and  higher  speed. 

.053 

The  above  table  can  only  be  considered  as  approximate,  as  there 
are  a  number  of  factors  which  have  not  been  considered.  Thus, 
the  stations  will  be  lighted  and  the  cars  will  be  heated  and 
lighted  by  electricity  at  probably  a  considerable  saving  over  pres- 
ent methods,  but  as  the  cost  of  these  items  at  present  does  not 
appear  in  detailed  form  in  the  company's  report,  the  extent  of 
this  saving  is  not  easily  apparent.  On  the  other  hand,  it  is  en- 
tirely possible  that  other  expenses  will  increase  the  cost  of  elec- 
tric operation.  A  saving  of  .033  cents  per  car  mile  on  a  total 
annual  run  of  67,340,000  car  miles,  and  this  does  not  seem  on  the 
whole  an  unreasonable  figure  to  expect,  would  amount  to  $2,222,- 
220,  or  more  than  enough  to  pay  3  per  cent  additional  on  the  old 
capitalization  of  the  company  of  $30,000,000,  and  7  per  cent  on  the 
later  issue  of  $18,000,000,  putting  the  stock  on  a  7  per  cent  basis. 
This  division  is  made  because  while  the  company  is  paying  4  per 
cent  on  its  total  issue  of  $48,000,000,  part  of  its  earnings  has  come 
from  interest  on  a  portion  of  its  capital  stock,  which  has  not  yet 
been  applied  to  its  electric  installation. 
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Laying:  the  Third  Rail  in  the  B.  &  O.  Belt  Line  Tunnel 


The  decision  to  change  from  the  overhead  construction  to  a 
third-rail  in  the  Belt  Line  tunnel  of  the  Baltimore  &  Ohio  Rail- 
road Company  was  announced  some  time  ago,  and  since  that  time 
the  work  of  construction  has  been  carried  rapidly  forward.  Soon 
after  the  change  was  determined  upon,  the  company  decided  to 
lay  a  heavier  service  rail  on  this  section  of  track,  and  made  the 
change  from  an  85-lb.  rail,  5  ins.  high,  to  a  loo-lb.  rail,  5^4  ins. 
high.  This  necessitated  a  change  in  the  position  of  the  third  rail, 
which  had  to  be  raised  1%  ins.  to  clear  the  crossings  and  other 
obstructions.  The  position  of  the  third  rail  is  now  at  the  side  of 
the  track,  31^  ins.  above  the  service  rail,  and  2  ft.  614  ins.  from  the 
gage  line. 

The  chief  problem  in  the  installation  of  the  third  rail  came  in 
the  method  of  laying  it  in  Mt.  Royal  and  Camden  station,  where 


Employees*  Waiting-Rooms  in  Philadelphia 


Following  a  policy  which  the  company  adopted  several  years 
ago,  a  radical  change  is  being  made  by  the  Union  Traction  Com- 
pany, of  Philadelphia,  in  the  waiting-rooms  for  conductors  and 
motormcn  adjoining  the  several  car  houses  on  its  extensive  sys- 
tem. A  number  of  these  rooms  have  been  reconstructed,  so  that 
they  are  now  very  satisfactory  from  the  standpoints  of  comfort 
and  hygiene,  and  they  present  many  points  of  interest  to  street 
railway  companies  in  other  large  cities. 

A  typical  reconstructed  waiting-room  of  this  kind  is  that  con- 
nected with  the  car  house  at  Thirty-Second  Street  and  Dauphin 
Street,  and  of  which  an  interior  view  is  presented  herewith. 
About  800  men  are  assigned  to  this  car  house,  and  make  use  of 
this  room.  The  department  devoted  to  the  cashiers  and  receivers 
of  this  particular  depot  is  located  at  the  extreme  end  of  the  rnotor- 


WAITING  ROOM  FOR  CONDUCTORS  AND  MOTORMEN  AT  CAR  HOUSE  OF  UNION  TRACTION  CO.,  THIRTY-SECOND  AND 

DAUPHIN  STREETS,  PHILADELPHIA 


passengers  cross  the  tracks.  Although  the  Murphy  safety  third- 
rail  system,  in  which  the  third  rail  is  alive  only  when  the  loco- 
motive passes,  is  employed,  it  was  thought  better  additionally  to 
protect  the  third  rail  from  accidental  contact  by  means  of  some 
sort  of  guard.  As  a  consequence,  the  rail  has  been  laid  in  these 
stations  in  a  form  of  modified  slotted  conduit.  Elsewhere,  the 
third  rail  is  protected  against  accidental  contact  by  two  lyi-in. 
planks,  carried  i  in.  above  the  top  of  the  rail,  and  located  2^4  ins. 
on  each  side  of  it.  The  third  rail  is  5  ins.  in  height.  The  com- 
pany expects  to  start  operation  with  the  third  rail  about  the  mid- 
dle of  December,  when  the  present  overhead  system  will  be 
abandoned. 


It  is  stated  that  a  bill  to  place  electric  railways  on  the  same 
basis  as  the  steam  roads  as  common  carriers,  and  which  will  enable 
them  to  carry  freight  in  all  parts  of  the  State,  is  to  be  introduced 
in  the  Legislature  of  Ohio.  The  steam  roads,  it  is  expected,  will 
vigorously  oppose  the  measure. 


men  and  conductors'  waiting-room,  from  which  it  is  separated  by 
a  brass  lattice  partition  with  oak  base.  This  allows  the  con- 
ductors to  turn  in  their  trip  sheets  and  cash  receipts  on  leaving  the 
car  and  without  leaving  their  own  quarters.  The  floor  is  laid  with 
cement,  which  has  been  found  especially  desirable,  particularly 
for  the  facility  with  which  it  can  be  washed  up. 

Running  around  the  rooms  is  a  comfortable  oak  settee,  built  out 
a  little  distance  from  the  wall  and  containing  behind  it  the  steam- 
heating  pipes.  The  construction  of  this  settee  is  so  ingenious  and 
the  result  so  attractive  that  a  section  of  it  is  illustrated  herewith. 
As  will  be  seen,  the  settee  is  supported  on  cast-iron  brackets, 
spaced  4  ft.  apart,  bolted  to  the  floor  and  set  out  at  the  back  a  dis- 
tance of  10  ins.  from  the  side  wall,  to  which  they  are  fastened  at 
the  top  by  an  arm  of  the  casting.  Within  this  space  are  the  steam 
pipes  for  heating,  already  mentioned.  The  ends  of  the  settee  are 
finished  ofif  by  a  handsome  paneled  oak  arm  rest.  This  arrange- 
ment hides  the  steam  pipes  completely,  and  the  back  of  the  seat 
is  so  high  that  the  heated  air  rising  from  the  pipes  and  passing 
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through  a  grating  does  not  come  in  contact  with  the  backs  of 
the  heads  of  the  persons  on  the  settee. 

The  walls  of  the  room  are  fitted  with  slate  baseboards,  and  at  a 
height  of  about  8  ft.  with  an  attractive  oak  molding  from  which 
the  time  cards  and  any  other  charts  or  bulletins  can  be  hung,  and 
in  the  center  of  the  room  is  a  long  oak  table,  permanently  set  into 
the  floor,  and  shown  clearly  in  the  accompanying  engraving. 

All  waiting-rooms  of  this  kind  are  fitted  with  marble  toilet  and 
hand  basins,  and  generally  have  their  own  heating  plants. 

 ^♦^»  


Asks  for  Equal  Taxation 


The  Chicago  Union  Traction  Company  has  filed  a  formal  de- 
mand with  the  State  Board  of  Equalization  of  Illinois  that  it 
assess  the  property  of  all  other  corporations  throughout  the  State 
on  the  same  basis  as  the  street  railway  companies.  The  conten- 
tion is  that  all  other  property  in  the  State  is  assessed  upon  only 
60  per  cent  of  its  fair  cash  value,  and  that,  therefore,  the  Union 
Traction  property  should  not  be  valued  for  taxation  for  more  than 
60  per  cent  of  its  actual  worth.  This  demand,  of  course,  is  drawn 
out  by  the  recent  court  decision,  which  requires  the  State  Board 


Street  Railway  Construction 

It  may  fairly  be  said  that  the  present  time  constitutes  an 
era  of  construction  unprecedented  in  the  history  of  the  electric 
railway  industry.  The  building  of  new  lines  is  confined  to  no  one 
section  of  the  country,  nor  in  any  portion  has  it  suffered  a  serious 
relapse;  the  general  activity  is  universal.  The  Central  States  con- 
tinue to  lead  in  the  construction  of  new  lines,  the  amount  of  work 
being  done  in  Ohio  being  marvelous.  Construction  work  in  the 
Eastern  States,  also,  particularly  New  York  and  Pennsylvania, 
continues  to  a  marked  degree,  and  it  is  probable  that  these  sec- 
tions will  retain  their  place  as  second  in  the  amount  of  construc- 
tion work  done  in  1901.  The  building  of  new  roads  in  the  New 
England  States,  which,  particularly  in  Massachusetts  and  Maine, 
experienced  its  greatest  boom  in  1898,  continues  almost  unre- 
mitted, some  of  the  most  important  interurban  lines  in  the 
country  now  being  in  process  of  construction  in  that 
section.  The  South,  also,  which  in  the  construction  of 
suburban  and  interurban  lines,  has  practically  lain  dor- 
mant since  the  electric  conversion  of  the  city  lines,  is 
now  following  the  progressive  East,  and  instead  of  a  total 
increase  of  82  miles  of  line,  which  was  shown  for  1900  over  1899, 
there  will  certainly  be  an  appreciable  increase  for  1901.   There  are 
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of  Equalization  in  Illinois  to  assess  street  railway  and  other  pub- 
lic service  companies  upon  the  market  value  of  their  stocks  and 
bonds.  According  to  the  Illinois  statute  there  are  certain  classes 
of  corporations  which  are  exempted  from  assessment  of  their  stock 
in  this  way.  These  are  State  banks,  manufacturers,  printing  com- 
panies, newspapers  and  stock  breeders.  In  part,  the  petition  of 
the  Union  Traction  Company  is  as  fellows: 

"This  petitioner  demands  as  its  constitutional  right  that  you 
disregard  every  exemption  cited  in  the  statutes  as  discriminating 
and  unconstitutional,  and  proceed  to  assess  for  taxation  the  value 
of  the  capital  stock  of  every  corporation  organized  under  the  laws 
of  this  State,  by  a  single  imd  uniform  method. 

"This  petitioner  will  resist  any  assessment  on  its  capital  stock 
made  in  violation  of  the  constitutional  rule  of  uniformity,  and 
which  taxes  this  company,  and  at  the  same  time  exempts  other 
corporations  equally  subject  to  like  taxation." 




Strike  Agitators  Denounced  in  Philadelphia 

A  committee  representing  the  Philadelphia  Street  Railway  Em- 
ployees' Union  and  Relief  Association,  on  Dec.  4,  presented  to 
President  John  B.  Parsons,  of  the  Union  Traction  Company,  a 
letter  denouncing  the  action  of  the  local  branch  of  the  Amalga- 
mated Association  of  Street  Railway  Employees  in  trying  to  cause 
a  strike.  The  letter  is  signed  by  the  officers  of  the  union  and 
1000  regularly  employed  motormen  and  conductors.  The  com- 
munication says: 

"We,  the  undersigned  officers  and  members  of  the  association, 
composed  of  active  employees  of  the  Union  Traction  Company, 
denounce  the  recent  action  of  Local  Branch  No.  202,  Amalga- 
mated Association  of  Street  Railway  Employees,  which  is  com- 
posed chiefly  of  ex-employees,  in  sending  out  circular  letters  to 
the  various  labor  unions  of  this  city,  asking  them  to  appoint  joint 
committees  to  wait  upon  you  with  a  view  to  asking  you  to  meet 
a  committee  of  your  employees  in  regard  to  certain  grievances." 

The  letter  requests  President  Parsons  to  grant  no  interviews 
to  such  a  committee. 


many  schemes  for  constructing  lines  in  the  Middle  and  Far  West, 
but  little  actual  construction  work  has  been  done,  though  the 
promoters  have  invaded  Nevada  and  Oklahoma,  and  a  number  of 
lines  are  projected  in  Texas,  where  considerable  construction 
work  is  now  being  done. 

Ohio  certainly  is  the  most  progressive  State  of  all  in  new  con- 
struction, there  being  at  the  present  time  over  1400  miles  of  road 
in  course  of  construction,  with  about  1700  miles  in  actual  opera- 
tion. The  total  increase  of  mileage  in  Ohio  for  1900  was  263  miles, 
equalling  the  total  increase  in  mileage  in  all  of  the  New  England 
States,  and  falling  only  72  miles  behind  the  total  increase  in  the 
Eastern  States  for  the  same  period.  New  work  in  Ohio  during 
1901,  it  can  be  said,  has  even  eclipsed  that  of  1900,  and  the  total 
of  $8,000,000  to  $10,000,000,  which  it  was  estimated  was  spent  in 
the  construction  of  new  lines  in  that  State  in  1900,  will  be  exceeded 
by  the  work  done  in  1901.  From  this  the  faith  of  the  capitalists 
in  Ohio  can  readily  be  seen. 

Over  50  per  cent  of  all  the  new  construction  work  done  in  the 
United  States  in  1900  was  confined  to  the  Central  States,  and  so 
it  is  for  1901.  The  statistics  compiled  by  the  Secretary  of  State 
of  Ohio  in  regard  to  incorporation  of  new  companies  are  par- 
ticularly significant  in  this  respect,  the  increase  being  remarkable. 
From  Nov.  15,  1898,  to  Nov.  15,  1899,  there  were  incorporated  in 
Ohio  forty-two  railways,  with  capital  stock  amounting  to  $15,000,- 
000;  increase  of  capital  stock  for  the  same  period  $2,180,000;  from 
Nov.  15,  1899,  to  Nov.  15,  1900.  there  were  incorporated  in  the 
State  thirty-three  railways,  with  $10,352,000  capital  stock;  $5.9i5.- 
000  increase  of  capital  stock;  from  Nov.  15,  1900,  to  Nov.  i,  1901, 
there  were  incorporated  in  the  State  ninety-seven  street  railways, 
with  $24,361,000  of  capital;  $16,361,000  increase  of  capital  stock. 
This  shows  that  in  three  years  172  companies  have  been  incorpor- 
ated, with  a  total  capital  stock  of  $50,018,000.  The  total  increase  for 
three  years  has  been $24,450,000.  Add  to  this  the  capital  of  the  com- 
panies incorporated  outside  of  Ohio,  and  this  total  will  be  swelled. 

Much  work  is  being  done  in  Michigan  and  Indiana,  they  fol- 
lowing Ohio  in  the  number  of  miles  of  line  constructed  in  the 
Central  States.  The  operation  of  the  Pomeroy-Mandelbaum  and 
the    Everett-Moore    syndicates,    the    two     most  prominent 


858 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVin.  No.  24. 


syndicates  now  constructing  lines  in  Ohio,  are  well  known,  as  is 
also  the  work  of  the  latter  in  Michigan.  The  invasion  of  Indiana 
by  the  Everett-Moore  syndicate  is  but  recent,  and  to  what  extent 
it  will  engage  in  that  State  is  a  matter  for  conjecture.  In  August 
last  it  was  estimated  that  the  Everett-Moore  syndicate  controlled 
one-third  of  the  miles  of  line  in  operation  in  Ohio.  The  syndicate 
then  had  under  construction  about  250  miles  of  line,  with  305  miles 
proposed.  New  construction  work  in  Missouri,  Wisconsin  and 
the  other  Central  States  is  about  normal. 

Coming  now  to  New  York,  Pennsylvania  and  the  other  Eastern 
States,  it  might  be  said  that,  in  construction,  1902  will,  if  the  in- 
corporation of  new  companies  is  significant,  exceed  both  1901  and 
igoo.  In  New  York  dufing  1901  much  has  been  done  to  complete 
a  line  between  Albany  and  Buffalo,  and  it  is  probable  that  1902  will 
witness  the  completion  of  a  through  line.  The  granting  of  the 
application  of  the  Buffalo,  Niagara  Falls  &  Rochester  Railway 
for  permission  to  construct  a  line  to  connect  Buffalo,  Niagara 
Falls  and  Rochester  has  dene  much  to  make  possible  the  Albany- 
Buffalo  trolley,  and  the  final  triumph  of  that  company  over  the 
New  York  Central  Railroad,  which  opposed  its  application,  is 
especially  significant.  The  longest  incompleted  stretch  in  the 
Albany-Buffalo  line  is  between  Buffalo  and  Rochester,  and  the 
purpose  of  the  promoters  of  the  Buffalo,  Niagara  Falls  &  Roch- 
ester Railway  Company  is  to  begin  construction  work  early  in 
1902.  Rochester  has  become  a  Mecca  for  electric  railway  pro- 
moters, and  lines  are  now  projected  to  extend  in  all  directions 
from  that  city.  Among  the  companies  that  propose  to  build  lines 
from  Rochester  are  the  Genesee  &  Orleans  Street  Railway,  Mon- 
roe County  Belt  Line,  Rochester  &  Eastern  Railway,  Rochester 
&  Sullivan  Traction  Company,  and  the  Rochester,  Syracuse  & 
Eastern  Railroad,  which  latter  proposes  to  build  a  through  line 
between  Rochester  and  Syracuse.  The  promoters  of  this  line 
have  been  at  work  on  the  project  for  months,  and  it  is  probable 
that  the  completion  of  the  line  will  be  witnessed  during  the  com- 
ing year.  The  construction  of  other  new  railways,  and  the  ex- 
tension of  existing  lines,  provide  for  the  completion  of  the  Buffalo 
and  Albany  line.  There  are  also  a  number  of  lines  projected  on 
Long  Island,  but  so  far  only  three  of  the  projects  give  indica- 
tions of  being  completed  in  the  near  future. 

New  Jersey,  Pennsylvania  and  the  other  Eastern  States  continue 
to  add  to  their  mileage  and,  in  fact,  in  Pennsylvania  it  was  simply 
impossible  to  record  the  companies  that  were  incorporated  after 
the  passage  of  the  famous  franchise  bills.  Much  work  is  being 
done  throughout  the  entire  State,  but  it  cannot  be  said  that  the 
franchise  bills  have  stimulated  the  work  of  actual  construction  in 
that  State.  The  Secretary  of  State  is  no  longer  besieged  with  ap- 
plications for  charters  for  street  railways,  and  the  majority  of  the 
companies  incorporated  when  the  fever  was  at  its  height  are 
destined  to  sink  into  oblivion.  Considerable  new  works  is  also 
being  done  in  Southern  New  Jersey,  particularly  about  Trenton 
and  Camden. 

Of  the  New  England  States  it  can  be  said  that  Massachusetts 
leads  in  new  construction  work.  Eastern  Massachusetts  is  no 
longer  the  scene  of  the  greatest  activity  in  the  construction  of  new 
lines,  but  rather  Central  and  Western  Massachusetts.  Probably 
the  most  important  lines  being  built  in  this  State  are  the  Boston 
&  Worcester  Street  Railway  and  the  Berkshire  Street  Railway. 
The  former  line  will  extend  from  Boston  to  Worcester,  with  en- 
trance to  both  Boston  and  Worcester,  and  will  be  a  direct  com- 
pletion of  the  Boston  &  Albany,  which  now  connects  these  cities. 
The  Berkshire  Street  Railway  Company  is  building  a  line  to  tra- 
verse the  famous  Berkshire  region  of  the  State.  Much  construc- 
tion work  is  also  being  done  in  the  vicinity  of  Worcester.  Prob- 
ably the  most  important  projected  line  in  Western  Massachusetts 
is  the  Troy,  Rensselaer  &  Pittsfield  Street  Railway.  This  line  will 
extend  from  Pittsfield  to  Troy  and  Rensselaer  in  New  York,  and 
will  do  much  to  complete  a  direct  line  from  Buffalo  by  way  of 
Albany  to  Boston.  Little  work  of  material  importance  is  being 
done  in  Connecticut,  Rhode  Island,  Vermont  and  New  Hamp- 
shire. 

It  cannot  be  said  that  anything  startling  has  been  done  in  the 
South,  but  an  opening  has  been  made,  and  there  is  every  reason 
to  believe  that  the  future  will  witness  the  development  of  suburban 
and  interurban  lines  in  the  most  promising  sections.  Despite  the 
number  of  steam  roads  that  have  been  built  in  the  South,  the 
growth  of  the  smaller  cities  has  created  a  demand  for  more  fre- 
quent and  efficient  transportation  than  can  be  furnished  by  the 
steam  lines,  and  the  electric  railway  is  coming  to  the  rescue.  The 
abundance  of  water  powers  has  also  stimulated  construction  in  the 
South. 

Water  power  has  also  had  much  to  do  with  stimulating  the  con- 
struction of  lines  in  the  Western  States.  In  California  the  tend- 
ency seems  to  be  to  construct  suburban  and  interurban  lines, 
while  that  in  the  Northwest  is  to  construct  city  lines,  there  being 
a  number  of  lines  projected  in  the  smaller  cities  of  the  State. 


Meeting  of  the  American  Society  of  Mechanical  Engineers 


The  forty-fourth  meeting  of  the  American  Society  of  Mechani- 
cal Engineers  was  held  at  the  society's  headquarters  in  New  York 
City,  on  Dec.  3  to  6.  The  gathering  this  year  will  be  long  re- 
membered by  those  in  attendance  as  the  occasion  for  the  dedica- 
tion of  a  monument  to  Robert  Fulton  in  Trinity  Churchyard, 
which  was  unveiled  after  a  memorial  service,  in  the  presence  of  a 
large  body  of  prominent  engineers  and  naval  men,  and  for  the 
great  number  of  interesting  and  valuable  papers  read  at  the  regu- 
lar sessions.  On  Wednesday  evening  a  reception  and  conver- 
sazione was  held  at  Sherry's,  which,  as  the  only  distinctively 
social  event  of  the  meeting,  was  taken  advantage  of  by  the  mem- 
bers and  their  friends  in  true  fraternal  spirit.  At  the  annual  elec- 
tion, held  in  the  morning,  the  following  officers  were  elected: 
President,  Edwin  Reynolds,  of  Milwaukee;  vice-presidents,  Wil- 
fred Lewis,  Philadelphia;  M.  E.  Cooley,  Ann  Arbor,  Mich.,  and 
M.  P.  Higgins,  Worcester,  Mass.;  treasurer,  William  H.  Wiley, 
New  York;  secretary,  Prof.  F.  R.  Hutton,  New  York.  Three  man- 
agers were  elected  to  replace  those  whose  terms  have  expired,  as 
follows:  R.  S.  Moore,  H.  A.  Gillis,  C.  H.  Corbett.  Thete  has 
recently  been  considerable  agitation  among  the  members  to  raise 
the  annual  dues,  but  the  proposition  was  voted  down,  and  the 
dues  will  remain  the  same  as  formerly. 

A  report  by  the  committee  on  the  standardization  of  engines 
and  dynamos,  and  some  of  the  papers,  are  reprinted  in  full  else- 
where in  this  issue.  Among  the  most  interesting  of  the  remainder 
of  the  budget  of  papers  presented  was  one  by  H.  L.  Gantt,  of  the 
Bethlehem  Steel  Company,  on  "A  Bonus  System  of  Rewarding 
Labor."  While  intended  particularly  for  manufacturing  estab- 
lishments, it  would  seem  that  repair  shops  might  in  many  cases  be 
benefited  by  some  of  the  results  obtained.  In  brief,  it  is  a  sys- 
tematized schedule  of  work  based  on  accurate  experiments  and 
previous  performance,  allotting  to  each  man  a  certain  quantity  of 
work  which  is  expected  of  him.  If  the  worker  runs  above  this 
he  receives  a  bonus.  The  system  has  been  recently  introduced  in 
the  Bethlehem  machine  shops,  and  tended  toward  harmonizing 
the  interests  of  the  employer  and  the  laborer.  As  a  result  of  this 
system  there  was  not  only  an  increase  of  output,  but  there  was  a 
falling  off  in  accidents  and  breakdowns  to  machinery  and  a  quick- 
ening of  the  intelligence  of  the  men.  The  details,  which  are  given 
in  the  paper  at  considerable  length,  include  bonuses  fo"-  both 
workman  and  foreman,  and  rely  largely  on  the  co-operation  of  the 
employees.  The  proper  time  for  completing  a  piece  of  work  is 
specified  by  individual  items  on  a  "card  of  instruction,"  upon 
which  the  extra  rates  are  based. 

A  paper  on  "Working  Loads  for  Manila  Rope,"  prepared  by 
C.  W.  Hunt,  recorded  the  author's  extensive  observations  in  this 
important  branch  of  erecting  work,  and  gave  some  definite  facts 
and  figures  for  all  ordinary  service.  The  subject  of  the  efficiency 
of  various  types  of  knots,  bends  and  hitches  was  also  discussed, 
and  the  minimum  diameter  of  sheaves  for  different  loads  and 
speeds  included  in  one  of  the  tables. 

"The  Water  Power  Development  of  Hannawa  Falls,"  by  W.  C. 
Johnson,  described  in  detail  this  hydraulic  plant  on  the  Racquette 
River.  The  total  power,  as  at  present  laid  out,  is  5000  hp,  but 
only  one  unit  has  so  far  been  installed.  This  consists  of  a  1250- 
hp  water-wheel,  fed  by  a  6-ft.  penstock  and  direct  coupled  to  two 
generators,  one  at  each  end.  Three-phase,  4400-volt  current,  at 
60  cycles,  is  generated  and  transmitted  at  10  per  cent  loss  to  the 
village  of  Potsdam,  4^  miles  from  the  power  station,  by  a  double 
aluminum  transmission  line. 

A  paper  on  "Experiments  on  Spiral  Springs"  was  presented 
by  Charles  H.  Benjamin  and  Roy  A.  French.  It  supplies  some 
valuable  data  on  the  strength  and  elasticity  of  compression 
springs,  deduced  from  a  series  of  tests  made  on  a  large  number 
of  different  sized  specimens.  A  spring  closed  solid  was  found  to 
take  all  its  permanent  set  in  two  closings,  with  100  per  cent  over- 
load. Various  values  are  given  for  the  coefficient  of  torsional 
elasticity  and  the  torsional  or  shearing  stress.  Experience  has 
proved  that  in  close  coil  or  extension  springs  the  value  of  th'e  co- 
efficient of  torsional  elasticity  is  practically  the  same  as  in  com- 
pression springs,  but  the  torsional,  or  shearing,  stress  has  a  safe 
value  of  only  about  two-thirds,  all  dimensions  remaining  the 
same. 

"A  Silent  Chain  Gear,"  by  J.  O.  Nixon,  describes  an  ingenious 
manner  of  obviating  the  principal  objections  to  chain  gearing. 
The  Renold  chain  gear  is  the  subject  and  the  reasons  for  noise, 
low-speed  limits  and  short  life  are  pointed  out,  with  their 
remedies. 

"An  Experiment  on  the  Effect  of  Clearance  on  the  Economy  of 
a  Small  Steam  Engine,"  by  Albert  Kingsbury,  was  an  account  of 
some  work,  the  object  of  which  was  to  determine  the  effect  of 
varying  clearance  on  steam  consumption.    A  curve  of  results 
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shows  a  small,  regular  increase  in  the  water  rate,  with  increase  in 
clearance,  but  as  the  latter  is  accompanied  by  an  increase  in  the 
pressure  at  release,  and  a  decrease  in  pressure  at  the  end  of  com- 
pression, it  is  impossible  to  differentiate  the  effect  of  clearance. 

"A  New  Valve  Gear  for  Gas,  Steam  and  Air  Engines,"  by  E. 
W.  Naylor,  describes  an  electrically-operated  valve,  adapted  for 
any  kind  of  service.  Both  steam  and  exhaust  valves  are  moved 
by  rocker  arms  attached  to  arjiiatures  in  the  field  of  electro- 
magnets, which  are  energized  by  current  from  a  make-and-break 
apparatus  on  the  engine.  Great  flexibility  in  adjustment  of  cut- 
off, etc.,  is  secured,  and  the  results  of  a  series  of  tests  on  a  small 
engine,  fitted  with  the  valve  gear,  was  given  in  tabular  form. 

F.  F.  Nichol  suggested  for  discussion  a  new  system  of  measure- 
ments, based  on  yi  in.,  as  a  unit  with  prefixes  similar  to  those  of 
the  metric  system,  and  called  the  "Linvolpon  System."  Secretary 
F.  R.  Hutton  presented  for  further  discussion  the  cost  of  run- 
ning trains  at  high  speeds  by  reprinting  the  communications  to 
the  May,  1900,  meeting. 

 ♦♦♦  

Final  Report  of  Committee  on  Standardization  of  Engines 
and  Dynamos  * 


1.  The  committee  on  standardization  of  engines  and  dynamos 
has  now  completed  its  labors  and  has  the  pleasure  to  submit  its 
final  report,  which  it  hopes  will  prove  satisfactory  to  the  society. 

Since  our  last  report  at  Milwaukee,  the  committee  has  continued 
its  work  on  the  same  lines  as  hitherto,  taking  up  carefully  with 
manufacturers  of  engines  and  generators  the  points  remaining  to 
be  standardized.  We  are  glad  to  be  able  to  repeat  what  we  have 
said  in  previous  reports,  that  the  comments  which  have  been  re- 
ceived are  almost  without  exception  commendatory  and  show  not 
only  a  willingness  to  adopt  the  committee's  recommendations,  but 
an  appreciation  of  the  work  which  has  been  done. 

2.  The  committee's  investigation  has  covered  the  standardiza- 
tion of  the  following  points: 

(1)  The  standard  sizes  of  units  recommended. 

(2)  The  corresponding  revolutions  per  minute  for  these  units. 

(3)  The  sizes  of  shafts  for  the  two  classes  of  center-crank  and 
side-crank  engines. 

(4)  The  length  along  the  shaft  required  for  the  generator. 

(5)  The  height  of  axis  or  shaft  over  top  of  sub-base. 

(6)  The  width  of  top  of  sub-base. 

(7)  Armature  fit. 

(8)  Overload  capacity  of  engines  and  generators. 

(9)  Brush  holders. 

(10)  Holding-down  bolts,  keys,  and  outboard  bearings. 

3.  Size  of  Units. — Our  endeavor  has  been  to  reduce  the  num- 
ber of  standard  units  to  the  fewest  sizes.  This  will  commend  it- 
self to  all  manufacturers  as  tending  to  reduce  the  great  number 
of  patterns  required  to  be  kept  on  hand.  For  reasons  stated  in  our 
report  to  the  Milwaukee  meeting,  the  largest  size  embraced  in  our 
list  is  200-kw  capacity. 

In  this  connection  our  report  only  covers  the  standardization  of 
direct-current  generators. 

4.  Revolutions. — These  standard  speeds  have  been  chosen 
after  careful  deliberation  and  investigation  of  the  practice  of  all 
the  engine  and  generator  builders  in  the  country.  It  will  be  ob- 
served that  we  have  provided  for  a  permissible  variation  of  speed 
of  5  per  cent  above  or  below  the  mean  speed,  which  we  recom- 
mend; an  examination  of  the  practice  of  all  the  engine  and  gener- 
ator builders  shows  that  this  covers  practically  all  the  machines 
which  may  be  considered  as  a  standard  make  at  the  present  time, 
and  we  have  been  assured  by  some  builders  whose  conditions 
differ  somewhat  that  if  there  is  a  general  agreement  upon  the 
scheme  outlined,  they  will  be  prepared  to  change  their  machinery 
to  conform  to  the  recommendations. 

5.  Shaft  Diameters. — These  are  also  the  result  of  careful 
analysis  of  the  existing  practice  of  all  manufacturers  and  a  con- 
sideration of  all  the  conditions  affecting  the  diameter  of  the  shaft. 
The  preliminary  report  which  we  sent  out  to  the  manufacturers 
has  elicited  only  a  few  adverse  criticisms,  and  these,  after  cor- 
respondence, were  withdrawn. 

In  order  that  the  reason  for  the  diameters  of  shafts  that  we  have 
recommended  shall  be  thoroughly  understood,  we  may  explain 
that  (especially  in  shafts  for  side-crank  engines)  the  permissible 
deflection  has  determined  the  diameter.  This,  in  some  cases,  is 
larger  than  would  have  been  necessary  for  torsion  and  bending 
where  deflection  did  not  have  to  be  considered. 

As  cases  sometimes  arise  where  cross-compound  engines  or 
double  engines  are  connected  10  generators  coming  within  our 
recommendation,  and  as  such  units  require  considerably  larger 
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shafts  than  those  given  in  our  tables,  we  deem  it  necessary  to 
state,  specifically,  that  our  recommendations  apply  only  to  en- 
gines of  usual  proportions,  with  the  generator  attached  at  the^sidje 
of,  instead  of  between,  the  cranks. 

6.  Length  of  Generator  Along  the  Shaft. — When  we  came 
to  investigate  the  question  of  length  along  the  shaft  (between  liinit 
lines)  to  be  provided  for  the  generators,  we  found  that  the  prac- 
tice of  manufacturers  required  provision  for  two  classes,  vvhich 
may  be  called  "long"  and  "short"  generators.  ,  '  ^ 

It  would,  of  course,  have  been  much  better  if  we  co'uld  hive 
provided  for  but  a  single  class,  with  a  small  allowance,  fot'v^riaj- 
tion,  but  there  is  such  a  marked  difference  in  the  length's  for  the 
same  power  that  we  have  deemed  it  best  to  make  provision  for 
these  two  classes,  so  that  the  engine  builders  can  govern  them- 
selves accordingly.  It  will  be  noticed  that  the  maximum  dif- 
ference in  lengths  between  the  two  classes  is  6  ins.,  which  in  the 
small  sizes  is  reduced  to  5  ins. 

In  the  case  where  an  engine  is  to  be  provided  for  a  generator 
which  falls  into  the  "long"  class,  but  which  is  only  a  little  over 
the  limit  for  the  "short"  class,  or  one  which  is  considerably  less 
than  the  maximum  of  the  "short"  class,  the  excess  clearance  is 
to  be  provided  for  on  the  side  next  to  the  engine;  that  is  to  say, 
the  side  away  from  the  commutator. 

We  have  carefully  considered  the  fact  that  for  these  varying 
lengths  of  generator  and  shaft  the  engine  builder  has  to  provide 
different  lengths  of  sub-base,  and  in  order  to  reduce  the  expense 
of  patterns  here  to  a  minimum,  our  idea  is  that  these  patterns 
would  be  made  so  that  the  end  away  from  the  commutator  can  be 
extended  the  necessary  amount,  S  ins.  or  6  ins.,  to  take  care  of 
the  increased  length  of  bed.  Obviously,  this  means  simply  a 
standard  pattern  with  a  standard  adjustable  end  for  each  unit. 

7.  Height  of  Shaft. — As  is  well  known,  there  are  two  classes 
t  f  generators  to  be  provided  for  imder  this  head:  Those  which  are 
split  vertically,  and  those  which  are  split  horizontally.  The  former 
have  a  flat  base,  which  rests  directly  upon  the  flat  top  of  the  sub- 
base,  while  the  latter  have  feet  which  take  the  weight  of  the  gen- 
erator. 

In  order  to  arrange  that  the  engine  builders'  patterns  may  be 
reduced  to  a  minimum  and  still  may  be  stock  patterns,  which 
will  fit  every  style  of  machine,  we  have  chosen  dimensions  for 
height  of  axis  of  shaft  above  top  of  sub-base  sufficient  to  allow 
for  the  vertically-split  machines,  and  also,  except  as  stated  later, 
to  clear  the  periphery  of  the  horizontally-split  machines. 

As  will  be  seen,  the  scheme  provides  for  a  main  pattern  to 
which  patterns  for  the  stools  and  seatings  for  both  horizontally 
and  vertically-split  generators  can  be  attached  before  the  pattern 
is  sent  to  the  foundrj' — stools  for  the  horizontally-split  machines 
and  rectangular  seatings  for  the  vertically-split  machines. 

In  the  case  of  the  150-kw  units  and  200-kw  units,  v^^e  have  pro- 
vided for  a  recess  in  the  top  of  sub-base  to  allow  the  lower  part 
of  some  horizontally-split  generator  frames  to  be  accommodated, 
and  so  to  avoid  unduly  raising  the  center  of  the  shaft.  In  the 
case  of  the  vertically-split  machines  and  those  which  are  split 
horizontally  and  do  not  need  this  recess,  the  top  of  the  sub-base 
will  be  flat  and  continuous. 

8.  Width  of  Top  of  Sub-Base. — This  has  been  decided  by  care- 
ful examination  of  existing  practice,  and  we  believe  that  the  fig- 
ures we  have  recommended  will  cover  the  necessities  for  all  sizes 
of  generators. 

'9.  Armature  Fit. — The  matter  of  armature  fit  has  received 
very  careful  consideration  from  the  committee,  and  our  recom- 
mendation is  for  what  is  known  as  a  single  fit. 

We  have  obtained  the  opinions  of  manufacturers  in  respect  to 
the  allowance  to  be  made  for  a  pressed  fit,  and  find  that  allowances 
of  .001  in.  for  shafts  4  ins.  to  6  ins.,  inclusive,  and  .002  in.  for 
shafts  614  ins.  to  11  ins.,  inclusive,  represent  the  best  existing 
practice. 

The  armature  bore  is  to  be  the  exact  size  given  in  the  table, 
and  the  allowance  is  to  be  made  by  the  increase  of  diameter  of 
engine  shaft. 

We  believe,  that  in  order  to  secure  the  best  results,  it  will  be 
necessary  to  work  to  a  definite  gage;  to  this  end  we  recommend 
that  the  generator  builder  furnish  a  gage  the  exact  diameter  of 
the  bore  and  the  engine  builder  make  the  necessary  allowance 
for  the  pressed  fit,  as  recommended.  This  will  avoid  uncertainty 
as  to  the  responsibility  for  the  fit. 

10.  Overload  Capacity  of  Engines  and  Generators. — All 
the  features  of  our  recommendation  have  so  far  had  to  do  with  the 
question  of  dimensions  as  affected  by  the  mutual  relations  of  the 
generator  and  the  engine.  An  important  point,  however,  which 
affects  both  the  generator  and  the  engine,  is  that  of  the  overload 
capacity  which  can  reasonably  be  expected.  As  is  doubtless  well 
known,  generator  builders  are  frequently  called  upon  to  provide, 
during  short  periods,  for  overloads  of  as  much  as  50  per  cent,  and, 
in  occasional  cases,  of  even  lOO  per  cent. 
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It  is  evident  to  every  engine  builder  that  to  provide  an  engine 
large  enough  to  drive  the  generator  under  such  extreme  over- 
load capacities,  gives  an  unreasonably  large  engine  for  the  rated 
load,  and  seriously  interferes  with  the  economy  with  which  the 
power  is  produced. 

Bearing  in  mind  that  our  recommendations  are  entirely  for 
standard  practice,  we  are  led  to  recommend  that  the  standard 
overload  rating  of  any  direct-connected  unit  should  not,  in  any 
case,  exceed  25  per  cent  of  the  rated  capacity. 

It  will,  of  course,  be  understood  that  under  these  conditions 
of  overload  the  economy  of  the  unit  should  not  be  expected  to 
be  as  high  as  when  operated  at  the  rated  load.  We  have  also 
been  asked  by  some  engine  builders  to  call  attention  to  the  im- 
portance of  giving  the  unit  special  attention  when  it  is  so  oper- 
ated. 

If,  under  peculiar  conditions,  a  higher  overload  '■apacity  is 
demanded,  it  must  be  understood  that  this  is  a  special  case  not 
covered  by  the  standard  machines,  and  provision  must  accord- 
ingly be  made  for  meeting  this  demand. 


We  recommend  that  the  keys  be  made  straight  and  be  used  as 
feathers.  They  should,  therefore,  fit  accurately  on  the  edges  and 
not  on  the  top.  Proper  allowance  should  be  made  in  cutting  the 
keyway  in  the  armature  hub,  so  that  there  will  be  sufficient  clear- 
ance at  the  top  of  the  key. 

13.  Suggestions. — In  the  course  of  our  investigation  our  at- 
tention has  been  called  to  a  number  of  points,  which,  from  their 
nature,  are  not  exactly  in  the  same  category  as  those  on  which 
we  have  made  recommendations,  but  we  consider  them  of  such 
importance  that  we  desire  to  offer  them  as  suggestions  for  con- 
sideration by  members  of  the  society,  with  a  view  to  their  adop- 
tion, if  considered  sufficiently  meritorious. 

A.  Pressing  Armature  on  Shaft. — Usually  the  contract  definitely 
provides  by  whom  this  is  to  be  done,  but  our  suggestion  is  that 
if  the"c  is  no  such  provision  in  the  contract,  it  should  be  under- 
stood that  the  engine  and  generator  builders  shall  agree  who  is 
to  do  this  work,  so  as  to  avoid  any  dispute  when  the  separate 
portions  of  the  unit  are  delivered  on  the  premises. 

B.  Floor  Line. — For  convenience  in  operation  and  for  the  in- 


TABLE  OF  SIZES,  SPEED,  AND  STANDARDIZED  DIMENSIONS  OF  DIRECT-CONNECTED  GENERATING  SETS 

(To  accompany  diagram) 
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NoTH  1.  — Five  per  cent  variation  of  speed  permissible  above  and  below  speed  in  table, 

NoTB  2.  — Distance  from  center  of  shaft  to  top  of  base  of  outboard  bearing  may  be  less  than  C  (to  suit  engine  builder),  thougli  not  less  than  possible  outside  radius  of  armalure 


j  Bearint: 


Bearing: 


Stools  to  be  made  and  located  to  suit  feel 
of  horizontally  parted  generators.  Builders 
of  lattf-r  iiotH  that  radius  of  outside  of  field 
piece  Diust  be  h"to  J'i"less  than  "R.** 


As  arranged  for  horizontally  parted  generutocs 


As  arranpinl  for  vertically  parted  grenerators. 
Rectangular  seatings  to  be  mad*^  and  located  to  suit 
bases  of  vertically  parted  generators 
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XI.  Brush  Holders. — We  recommend  what  we  believe  is  now 
the  practice  of  the  best  generator  builders,  that  the  brush-holder 
rigging  shall  be  supported  upon  the  generator  frame.  This,  we 
think,  will  commend  itself,  as  it  makes  the  electrical  part  of  the 
outfit  entirely  self-contained. 

12.  Holding-Down  Bolts,  Keys  and  Outboard  Bearings. — 
We  recommend  that  the  holding-down  bolts,  shaft  keys  for  se- 
curing the  generator  hub  to  the  shaft,  and  the  outboard  bearings 
should  be  furnished  by  the  engine  builders.  This  is  in  accord  with 
almost  universal  practice  at  the  present  time. 

Our  recommendations  in  these  particulars  do  not  cover  matters 
of  so  great  importance  as  some  others;  but,  if  adopted,  they  will 
tend  to  settle  certain  points  about  which  there  has  occasionally 
been  dispute  and  considerable  controversy  in  correspondence. 

In  the  table  will  be  found  columns  showing  sizes  of  shaft  keys 
which  we  recommend;  also  the  number  and  size  of  holding-down 
bolts. 

It  will  be  noticed  that  we  do  not  give  any  lengths  for  keys. 
We  gave  this  matter  very  careful  consideration,  but  we  found 
that  such  differences  of  opinion  existed  in  respect  to  proper 
length,  that  we  believe  it  best  to  leave  the  determination  of  the 
length  of  key  for  adjustment  by  engine  and  generator  builders  in 
each  individual  case. 

Sizes  of  keys  have  been  taken  so  that  standard  rolled  stock  can 
be  employed. 


formation  of  engine  and  generator  builders,  we  suggest  that  for 
unit';  up  to  75  kw,  inclusive,  the  floor  line  should  come  at  the 
bottom  of  the  sub-base;  and  for  units  100  kw  to  200  kw,  in- 
clusive, the  floor  line  should  be  i  in.  below  the  rough  top  of  the 
sub-base. 

C.  Protecting  Commutators  from  Oil.' — In  view  of  the  fact  that 
in  some  cases  the  distance  between  bearing  and  commutator  is 
very  small,  it  is  well  for  engine  builders  to  bear  in  mind  that 
provision  should  be  made  to  prevent  oil  from  the  bearing  getting 
on  the  commutator. 

D.  Some  generator  builders  have  asked  that  the  end  of  the 
shaft  be  drilled  and  tapped  to  facilitate,  if  necessary,  the  removal 
or  placing  of  the  armature  on  the  shaft  at  the  place  of  erection; 
we  suggest  that  this  be  done. 

E.  In  some  cases,  generator  builders  require  special  nuts,  bolts, 
or  fi.xtures  for  attaching  generators  to  the  shaft.  Under  these 
conditions  we  suggest  that  the  generator  builders  should  furnish 
all  attachments  to  their  apparatus  that  are  not  already  specified 
in  our  report. 

14.  In  Conclusion. — In  concluding  our  labors,  we  desire  to 
express  our  appreciation  of  the  great  interest  in  our  work  which 
has  been  shown  by  the  engine  and  generator  builders.  They  have 
realized  that  it  was  for  their  benefit,  and  they  have  helped  us  very 
materially  by  supplying  freely  the  data  in  their  possession  and  by 
their  intelligent  comments  and  criticisms  of  our  various  recom- 
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mendations.  We  may  say,  indeed,  that  it  is  this  spirit  of  helpful- 
ness and  appreciation  that  has  encouraged  us  to  devote  the  great 
amount  of  time  and  labor  which  we  have  given  to  the  solution  of 
the  problem. 

We  wish  also  to  express  our  indebtedness  to  Prof.  John  E. 
Sweet,  who,  as  president  of  the  Engine  Builders'  Association 
and  chairman  of  their  committee  on  standardization,  has  attended 
all  of  our  meetings  and  given  us  the  benefit  of  his  counsel  and 
ripe  experience. 

We  believe  that  the  recommendations  we  submit  herewith  will 
accomplish  the  object  for  which  the  committee  was  appointed, 
and  will,  if  adopted  generally  by  manufacturers,  which  we  have 
every  reason  to  anticipate,  reduce  the  cost  of  manufacture,  ex- 
pedite deliveries,  and  remove  many  causes  of  complication  and 
dissatisfaction. 

The  favorable  reception  accorded  to  our  preliminary  report  by 
the  society  leads  us  to  hope  that  our  coinpleted  work  will  be 
equally  satisfactory. 

James  B.  Stanwood, 
Frank  H.  Ball, 
Wm.  D.  Forbes, 
Walter  M.  McFarland, 
Albert  L.  Rohrer, 
Committee  on  Standardization  of  Engines  and  Dynamos. 




The  Potter  Mesh  Separator  and  Superheater' 


BY  FREDERICK  A.  SCHEFFLER 


I.  Various  designs  of  dry  pipes  have  been  made,  all  of  them 
with  a  view  of  accomplishing  the  same  result,  namely,  that  of 
affording  a  receptacle  for  the  steam  passing  out  of  the  boiler, 
and  so  devised  that  steam  only,  and  no  water,  should  pass  through 


wire  meshes  or  screens  placed  alternately  between  rings  of  cast 
iron,  there  being  generally  from  twenty-five  to  thirty  layers  of 
mesh.  [Another  illustration  was  published  in  the  Street  Rail- 
way Journal,  of  Oct.  5,  1901,  accompanying  a  description  of  the 
separator  then  given.]  The  area  of  the  screens  depends  on  the 
size  of  the  boiler  outlet. 

After  considerable  interesting  experimental  work,  involving 
many  other  designs,  more  or  less  complicated,  the  above  con- 
struction is  found  to  fulfil  all  conditions  of  priming,  over-satu- 
rated steam,  etc.,  and  delivers  at  the  boiler  outlet  practically  dry 
steam. 

It  has  also  been  found  by  careful  experiment  that,  given  any 
boiler  from  which  steam  is  delivered  at  any  particular  range  of 
moisture  (with  or  without  "dry  pipe"),  the  introduction  of  the 
mesh  separator  in  the  same  boiler  will  change  the  quality  of  the 
steam  by  from  25  per  cent  to  75  per  cent  (making  it  drier),  and 
at  the  same  time  stop  any  priming  which  may  have  been  present. 

The  theory  on  which  the  action  of  this  separator  is  based  is, 
as  may  already  have  been  surmised,  that  the  small  globules  of 
moisture  contained  in  the  steam  are  broken  up  by  the  first  piece 
of  mesh,  and  this  action  is  continued  through  each  successive 
layer  of  mesh  until  it  is  so  completely  atomized  upon  reaching 
the  outlet  chamber,  or  header,  that  it  flashes  into  dry  steam  upon 
the  addition  of  a  small  amount  of  heat,  which  is  obtained  by  the 
wire-drawing  due  to  the  steam  and  water  passing  through  the 
screens.  The  reduction  of  pressure  is  about  i  per  cent,  and  the 
temperature  of  the  steam  is  increased  proportionately. 

The  separator  is  designed  so  that  it  can  be  placed  in  any  type 
of  boiler  which  is  equipped  with  a  manhole  of  the  usual  size  (11 
ins.  X  15  ins.),  and  is  held  in  position  by  one  or  more  studs 
screwed  into  the  shell  of  the  boiler.  The  connection  between  the 
outlet  of  the  separator  and  boiler  outlet  is  not  necessarily  steam 
tight,  nor  are  the  joints  between  the  faces  of  the  rings  and  wire 
mesh  steam  tight,  as  these  openings  are  so  small  that  any  steam 
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LONGITUDINAL  AND  CROSS  SECTION  OF  MESH  SEPARATOR 


the  dry  pipe.  The  very  fact  that  these  various  forms  of  dry 
pipes  (sometimes  deflectors  were  used)  have  been  changed  in 
design,  and  also  that  in  many  instances  the  dry  pipe  has  been 
abandoned  for  another  device  equally  deceptive,  without  elim- 
inating the  difficulty,  is  proof  that  none  of  the  old  methods  were 
satisfactory  under  all  circumstances,  and  that  a  form  of  dry  pipe 
which  might  be  suitable  in  one  case  would  not  apply  in  another 
equally  well. 

2.  I  have  no  doubt  that  many  members  in  reading  or  discussing 
this  paper  can  recall  their  experience  with  priming  or  foaming 
boilers,  and  what  they  did  to  prevent  disastrous  accidents  from 
occurring  to  their  engines  and  other  machinery.  This  is  an  ex- 
perience which  many  of  us  have  had. 

It  is  a  well-known  fact  that  under  certain  operating  conditions 
even  the  best  designed  boiler  is  likely  to  "throw  water,"  or  prime 
or  foam  badly.  This  may  be  due  to  various  causes,  which  we  have 
not  the  time  to  discuss  now,  and  frequently  is  not  due  to  improper 
construction  of  the  boiler. 

3.  The  Potter  mesh  separator  is  designed  to  prevent  the  trouble 
above  referred  to  from  occurring  within  the  boiler  itself,  and 
while  boilers  equipped  with  the  apparatus  may  prime  for  various 
reasons,  the  separator  makes  it  impossible  for  the  boiler  to  "throw 
water."  The  device  is  placed  in  the  steam  space  of  the  boiler, 
and  is  connected  in  a  manner  similar  to  a  dry  pipe,  or  it  can  be 
connected  to  the  end  of  the  dry  pipe,  and  the  holes  in  the  latter 
stopped  up. 

The  construction  of  the  separator  is  shown  in  the  sectional  ele- 
vations herewith,  and  consists  of  a  series  of  galvanized  or  copper 

*  A  paper  presented  at  the  New  York  meeting  of  the  American  Sociey  of 
Mechanical  Engineers,  Dec.  3  to  6,  1901. 


which  leaks  through  such  spaces  is  "^lightly  wire-drawn  with  the 
same  result  which  occurs  to  the  steam  passing  directly  through 
the  mesh  of  the  separator.  These  small  openings  on  the  lower 
part  of  the  separator  also  provide  the  means  whereby  the  en- 
trained water  returns  to  the  boiler  as  it  trickles  down  the  succes- 
sive layers  of  wire  mesh. 

4.  Tests  recently  made  by  the  writer  in  a  3000-hp  electric  plant 
with  and  without  the  separator  are  graphically  shown  herewith, 
together  with  water-level  readings  taken  simultaneously  with  the 
calorimeter  readings.  These  readings  were  taken  every  minute 
for  five  minutes  over  several  hours'  duration,  at  ten-minute  in- 
tervals, and  in  plotting  the  curve  it  will  be  noted  that  the  average 
readings  for  each  five  minutes  were  used  to  give  the  ordinates. 

A  Carpenter  throttling  calorimeter  was  used,  as  the  readings 
at  no  time  exceeded  2^2  per  cent  of  moisture. 

5.  In  this  particular  case  the  tests  show  that  the  steam  issuing 
from  the  boilers  contained  37^^  per  cent  more  moisture  when  the 
separators  were  not  used  than  was  the  case  when  they  were  used, 
and  this,  notwithstanding  the  fact  that  the  water  level  in  the  latter 
instance  averaged  materially  higher  than  in  the  former.  Before 
these  separators  were  installed,  this  particular  plant  was  fre- 
quently troubled  with  water  in  the  engines,  but  this  difficulty  has 
entirely  disappeared;  so  that,  as  heretofore  stated,  the  separators 
prevent  the  water  from  leaving  the  boiler,  besides  supplying  a 
higher  quality  of  steam. 

This  test  was  made  on  boilers  which,  as  the  curve  shows, 
would  ordinarily  furnish  a  very  fair  quality  of  steam,  and  the 
test  casts  no  reflection  on  the  makers  of  the  boilers.  If,  however, 
by  applying  the  improvements  in  "dry  pipe"  construction,  the 
possibility  is  assured  of  keeping  the  water  in  the  boiler,  and  at  the 
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same  time  increase  materially  the  quality  of  the  steam  at  the  boiler 
outlet,  then  the  plant  as  a  whole  is  improved  in  efficiency.  There 
will  be  far  less  condensation  to  take  care  of  in  such  installations 


RESULTS  OF  TESTS  OF  MESH  SEPARATOR 

between  the  boilers  and  the  engines,  and  there  will  also  be  elim- 
inated the  likelihood  of  damaged  engines,  providing  the  conden- 
sation is  properly  looked  after. 




Annual  Meeting  of  the  British  Westinghouse  Electric 
&  Manufacturings  Company,  Limited 

At  the  annual  meeting  of  the  shareholders  in  the  British  West- 
inghouse  Electric  &  Manufacturing  Company,  Ltd,  which  was 
held  on  Nov.  25,  at  the  Cannon  Street  Hotel,  London,  George 
Westinghouse  (the  chairman)  made  some  interesting  remarks 
in  regard  to  the  new  works  and  prospects  for  business  in  Great 
Britain.    A  digest  follows; 

I  find  my  name  chiefly  associated  in  this  country  with  the  West- 
inghouse brake  (an  invention  of  thirty  years  ago).  That,  how- 
ever, is  a  small  afTair  compared  to  our  business  of  manufacturing 
electrical  machinery  and  appliances  which  has  grown  up  in  Pitts- 
burgh. In  this  respect  America  got  ahead  of  England.  Partly 
owing  to  the  prevailing  spirit  of  enterprise  in  younger  com- 
munities, partly  because  of  greater  freedom  from  Imperial  and 
municipal  interference,  the  demand  for  electrical  power  and  for 
machinery  to  produce  it  and  utilize  it  began  to  come  fifteen  years 
ago  from  cities  great  and  small  all  over  the  United  States.  The 
Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh 
(which  in  your  report  is  shortly  referred  to  as  the  American  com- 
pany) has  grown  up  from  small  beginnings  through  good  and 
bad  times  alike,  till  it  now  has  works  employing  9000  men  and  a 
capital  of  over  £4,000,000  sterling,  consisting  mostly  of  preference 
and  ordinary  shares  like  yours.  It  is' paying  7  per  cent  dividends 
upon  both  classes  of  shares,  and  accumulates  reserves  besides. 
Three  years  ago  we  in  America  found  that  we  had  so  large  and 
valuable  a  business  in  the  British  Empire  that  we  decided  to  trans- 
fer the  seat  of  it  to  this  country.  It  would  obviously  be  more 
economical  to  manufacture  at  Manchester  the  electrical  plant  re- 
quired— e.  g.,  for  the  Mersey  Railway — than  to  incur  the  cost  of 
shipping  it  all  the  way  from  Pittsburgh.  The  result  was  that  in 
July,  1899,  the  American  company  sold  its  British  business  (in- 
cluding patents  and  plans  which  had  cost  a  very  large  sum)  for 
ordinary  shares  in  the  British  company,  whose  second  annual 
report  is  in  your  hands.  You,  gentlemen,  who  are  6  per  cent 
preference  shareholders,  may  have  the  satisfaction  of  feeling  that 
the  American  Westinghouse  Company — which  has  borne  all  the 
burden,  the  risk  and  the  expense  of  pioneers,  and  has  established 
this  great  business  on  the  profitable  basis  over  there  which  I 
have  described  to  you — has  put  in  the  whole  of  its  interest  be- 
hind yours.  It  can  get  no  return  upon  its  outlay  till  you  have 
had  6  per  cent  on  your  money,  represented  by  preference  shares. 
Further,  after  6  per  cent  is  paid  upon  the  ordinary  shares,  you,  as 
preference  shareholders,  become  entitled  under  article  10  to  one- 
fourth  of  the  profits  remaining  available  for  dividend.  The  profits 
in  excess  of  the  preference  dividend  already  amount  to  something 
considerable,  but  are  carried  forward  for  the  present.  One  more 
point  I  have  to  refer  to  before  I  proceed  to  deal  with  the  accounts 
and  to  describe  the  works — namely,  our  gas  engine  business,  as 
distinguished  from  the  business  of  manufacturing  electrical  ma- 
chinery.   Though  you  are  interested  first  of  all  in  the  financial 


more  than  the  technical  aspect,  you  must  be  aware  that  one  of 
the  greatest  of  modern  problems  is  how  to  economically  turn 
fuel  into  power  and  to  recapture  and  utilize  gases  from  blast 
furnaces  which  are  now  lost  or  wasted.  Again,  you  ob- 
serve how  great  chemists  like  Mr.  Mond  are  dealing  with 
"producer  gas."  A  company  has  been  formed  to  distribute 
"Mond  producer  gas"  over  South  Staffordshire,  thus  open- 
ing out  a  new  and  large  field  for  gas  engines.  Already  in 
America  the  Westinghouse  Company  has  made  gas  en- 
gines of  650  hp,  and  is  makmg  one  no  less  than  1500  hp. 
A  demand  is  coming  in  this  country,  too.  These  con- 
siderations led  you,  at  shareholders'  meetings  duly  held, 
to  decide  to  combine  the  manufacture  of  gas  engines  with 
that  of  electrical  machinery  under  the  same  roof.  The 
two  businesses  work  in  together.  The  same  people  who 
require  dynamos  require  gas  engines,  for  it  is  proving  to 
be  more  economical  to  convert  coal  into  gas  and  ^as  into 
electricity  than  to  burn  coal  under  boilers  to  drive  steam 
engines.  The  financial  arrangements  to  this  end  were  on 
precisely  the  same  lines  as  those  for  purchasing  the  West- 
inghouse electrical  manufacturing  business  already  de- 
scribed. They  were  sanctioned  by  you  in  general  meeting, 
and  have  now  been  consummated,  increasing  your  nominal 
capital  to  £1,000,000  6  per  cent  preference  shares,  and 
£750,000  ordinary.  I  now  come  to  the  accounts.  As  to 
the  profits,  of  course,  until  the  Manchester  works  are 
open,  orders  have  to  be  executed  as  heretofore  at  Pitts- 
burgh. In  other  words,  the  British  company  only  gets  a  portion 
of  the  manufacturing  profit.  As  soon  as  the  Manchester  works 
are  running  you  will  get  the  whole  profit,  whatever  it  may  amount 
to.  In  the  circumstances,  I  am  sure  you  will  be  well  satisfied 
with  the  net  result  for  the  past  year,  £49,533,  which  I  may  tell 
you  is  arrived  at  after  liberal  deductions  from  the  gross  profits 
for  writing  down  the  three  accounts  you  see  enumerated  in  the 
balance  sheet,  namely — (i)  the  stock  on  hand;  (2)  the  laboratory 
fittings,  tools,  etc.;  and  (3)  the  expenditure  on  development,  ex- 
hibitions, etc.  Besides,  our  expenses  are  much  larger  at  starting, 
in  proportion  to  our  capital,  than  they  will  be  when  our  works 
are  running,  and  they  arc  all  earned  and  paid  for.  The  6  per  cent 
dividend  on  the  preference  shares  as  paid  up  requires  £30,625, 
and  after  paying  it  there  is  still  £  i8,go8  surplus  to  carry  forward. 
The  orders  on  hand  show  a  steady  growth  from  £279,000  in  July, 
1899,  to  £738,000  in  July,  1901.  Among  the  orders,  one  of  the 
more  important  is  the  contract  for  electrifying  the  Mersey  Rail- 
way. This,  when  completed,  will  be  another  object  lesson  in  the 
North,  like  the  Tube  in  London,  as  to  the  speed  and  cleanliness 
of  underground  lines  in  big  cities  worked  by  electricity.  It  hap- 
pened that  the  Mersey  Railway  Company  required  to  pay  for  its 
electrification  in  debenture  stock  as  authorized  under  its  Act  of 
Parliament  instead  of  in  cash;  and  according  to  our  experience 
in  America,  the  same  is  often  the  case.  Now,  it  is  not  the  busi- 
ness of  your  company  to  take  payment  in  anything  but  cash;  so 
to  meet  this  and  other  such  cases,  we  have  formed  the  Traction 
&  Power  Securities  Company,  Ltd.,  with  a  nominal  capital  of 
£1,000,000,  to  handle  such  securities  and  give  this  company  cash 
for  its  machinery.  Your  company  has  taken  an  interest  in  this, 
and  already  more  than  enough  has  been  subscribed  independently 
to  the  shares  of  the  Traction  &  Power  Securities  Company  to  deal 
with  the  case  of  the  Mersey  Railway,  and  relieve  your  company. 
If  any  shareholders  desire  to  be  interested  in  the  shares  of  the 
Traction  &  Power  Securities  Company,  they  can  obtain  particulars 
from  the  secretary. 

I  now  come  to  a  description  of  the  works,  upon  which  you  will 
see  from  the  balance  sheet  we  have  spent  up  to  July  31,  £433,126, 
exclusive  of  the  land,  which  we  rent  at  3^  per  cent  on  an  agreed 
price,  with  the  option  of  purchase  at  any  time  within  fifteen  years. 
I  think  I  shall  be  meeting  the  wishes  of  the  shareholders  by  giv- 
ing them  a  fuller  account  than  could  be  embodied  in  our  report 
concerning  the  important  works  which  your  company  is  erecting 
at  Trafiford  Park,  Manchester,  which  are  rapidly  approaching 
completion,  and  when  in  full  operation  will  be  even  more  ex- 
tensive and  complete  than  the  Pittsburgh  works.  They  are  most 
favorably  situated  and  adjacent  to  both  the  Manchester  Ship  Canal 
and  the  Bridgewater  Canal,  besides  being  in  direct  connection 
with  the  main  railways,  thus  providing  unusual  shipping  facilities" 
to  all  parts  of  the  world.  The  manufacturing  methods  of  your 
company  will  follow  very  closely  those  adopted  at  Pittsburgh, 
where  the  advantage  gained  in  quality  of  work  and  in  quick  out- 
put by  the  use  of  modern  labor-saving  devices  wherever  possible 
cannot  be  overestimated.  Your  company,  however,  will  have  a 
great  advantage  in  the  selection  and  location  of  machine  tools, 
in  its  manufacturing  methods,  and  in  many  other  particulars,  due 
to  the  fact  that  its  management  have,  in  all  preliminary  and  final 
work,  utilized  the  services  of  the  staff  of  the  Pittsburgh  plants, 
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and  the  experience  gained  during  the  past  ten  years  in  exactly 
the  same  class  of  business  as  that  to  be  undertaken  at  Manchester. 
It  is  expected  that  manufacturing  operations  of  your  company  at 
Manchester  will  begin  early  in  1902.    The  buildings  run  almost 
due  north  and  south;  the  northern  ends  are  permanent  and 
brought  up  into  line;  the  other  ends  might  be  termed  temporary, 
as  it  is  from  here  that  the  buildings  will  be  increased  in  length 
as  required,  there  being  a  considerable  space  for  this  purpose.  The 
works  proper  are  located  in  six  buildmgs,  each  one  being  of  pro- 
portionate size  and  adapted  for  one  particular  branch  of  manu- 
facture.   They  are  all  of  rectangular  form,  and  arranged  side  by 
side  in  the  order  most  convenient  for  securing  straightforward 
work  in  the  manufacture  of  the  machinery  from  the  raw  materials 
to  the  finished  product.    On  the  extreme  east  is  the  iron  foundry, 
170  ft.  wide  and  580  ft.  long,  where  a  plant  will  be  installed  capable 
of  turning  out  and  handling  the  huge  castings  required  in  the 
largest  sizes  of  electric  power  machinery.     Next  to  the  iron 
foundry  are  the  smaller  brass  foundry,  malleable  iron  foundry, 
pattern  shop,  steel  foundry  and  forge.    The  last  two  are  built  end 
to  end,  forming  a  building  170  ft.  wide  by  580  ft.  long.    The  next 
building  is  the  machine  shop,  probably  much  larger  than  any 
other  engineering  shop  in  the  United  Kingdom.    It  is  430  ft. 
wide  X  900  ft.  long,  divided  longitudinally  into  bays,  and  will  be 
equipped  with  the  most  modern  electrically-operated  machine 
tools,  large  and  small.    Electric  cranes  of  all  types  are  to  be 
placed  wherever  required.    In  addition  to  the  six  buildings  men- 
tioned, there  are  two  others — one  the  office  building,  50  ft.  wide 
X  250  ft.  long,  set  in  front  of  the  machine  shop,  and  the  other, 
box  factory  and  stores,  60  ft.  wide  x  270  ft.  long.    The  office 
building  will  be  of  imposing  appearance,  and  will  accommodate 
the  clerical  staff,  shipping  department,  drawing  offices,  and  also 
have  certain  fireproof  departments  in  which  the  works  records 
will  be  kept.    In  these  new  works  the  comfort  and  health  of  the 
employees  will  receive  ev^ry  attention.     Efficient  heating  and 
ventilation  arrangements  will  be  provided,  and  all  conveniences, 
such  as  clothes  lockers,  lavatories,  etc.,  will  be  numerous,  and  of 
the  most  modern  type.    Not  only  in  the  works  proper  will  the 
workman  be  well  dealt  with,  but,  if  he  wishes,  he  may  rent  a 
house  built  purposely  for  him  adjacent  to  the  works.  These 
houses,  of  the  most  modern  construction,  will  be  supplied  with 
electricity  and  gas  for  heating  purposes.    The  houses  are  being 
built  by  the  Trafford  Park  Dwellings  Company,  Ltd.,  an  inde- 
pendent Manchester  company,  which  has  acquired  some  120  acres 
of  land,  whereon  will  be  erected  2500  or  3000  dwellings.  About 
300  of  these  are  completed,  and  300  more  are  being  rapidly  pushed 
forward.    Arrangements  are  also  being  made  for  the  erection  of 
some  better  cottages  for  the  use  of  foremen,  and  for  the  erection 
of  a  large  hotel  to  accommodate  commercial  travelers,  etc.;  also 
schools,  clubs,  and  recreation  grounds.    The  careful  attention 
given  to  the  securing  of  the  health  and  happiness  of  the  em- 
ployees is  held  to  be  an  essential  condition  for  business  success. 
The  Manchester  works  will  be  devoted  to  manufacture  of  the 
well-known  types  of  Westinghouse  electrical  apparatus  for  light- 
ing, power,  and  traction,  by  alternating  and  direct  current,  in- 
cluding generators,  rotary  converters,  stationary  and  tramway 
motors,   transformers,    switchboards,    and   auxiliary  apparatus. 
A  considerable  portion  of  the  works  will  be  devoted  entirely  to 
the  manufacture  of  gas  and  steam  engines.    The  company's  works 
manager,  H.  S.  Loud,  has,  with  a  competent  staff  of  assistants, 
and  with  the  aid  of  the  officers  and  engineers  at  Pittsburgh,  pre- 
pared plans  and  selected  the  machine  tools  required  for  the  con- 
duct of  the  business  on  a  large  scale,  and  is  at  the  present  time  at 
Pittsburgh,  with  a  force  of  mechanics,  engaged  in  the  preparation 
of  special  machines,  patterns,  jigs,  and  templets  in  a  portion  of 
the  works  of  the  American  company,  which  has  been  set  aside 
for  the  purpose.    Lastly,  as  to  the  field  of  operation  and  how  to 
utilize  it  for  your  benefit.    You  are  aware  that  your  field  is  the 
British  Empire,  with  the  exception  of  Canada,  which  can  be  sup- 
plied more  economically  from  Pittsburgh.    Westinghouse  com- 
panies are  established  also  in  France,  Germany  and  Russia,  each 
company  dealing  with  its  own  field,  but  with  agreements  pro- 
viding for  mutual  co-operation.    This  makes  a  very  strong  com- 
bination for  exchange  of  engineering  information,  for  securing 
valuable  patents  that  may  turn  up  anywhere,  and  for  mutual  as- 
sistance throughout  the  world.    The  future  of  electrical  engineer- 
ing is  one  which  I  should  like  to  enlarge  upon,  but  I  should  take 
up  too  much  time.   The  next  ten  years  will  witness  great  develop- 
ments.   If  railways  want  to  protect  the  properties  they  have  built 
up,  they  have  got  to  take  the  initiative  and  handle  their  suburban 
trafiic  by  electricity  instead  of  sitting  still  and  seeing  competing 
companies  started  to  cut  into  them.   Why,  in  Paris,  you  may  even 
see  the  outgoing  expresses  for  Bordeaux  and  Madrid  taken  out  of 
the  Quai  d'Orsay  Station  by  electrical  motors.    You  can  see  al- 
ready in  England,  an  electrical  line  to  Richmond  and  Kew,  and 
the  effect  upon  congested  population  in  London,  and  upon  the 


value  of  suburban  land.  The  New  England  and  some  other  States 
are  already  gridironed  with  light  electrical  railways.  The  ques- 
tion for  old-fashioned  steam  railways  is  what  to  do.  Something 
they  have  got  to  do.  It  is  a  burning  question  in  America  already, 
and  it  is  just  as  much  so  here. 

 *^  

The  Engine  Builders'  Association 

The  third  annual  meeting  of  the  Engine  Builders'  Association, 
which  was  held  in  New  York  Dec.  2  and  3,  was  an  occasion  of 
much  pleasure  and  profit  to  the  members  in  attendance.  The  ses- 
sions were  held  at  Sherry's,  and  the  proceedings  of  the  first  day', 
which  consisted  of  a  short  address  of  welcome  from  Vice-Presi- 
dent W.  M.  Taylor,  of  the  Chandler  &  Taylor  Company,  Indian- 
apolis, and  the  presentation  of  a  number  of  interesting  and  valu- 
able papers  by  various  members,  were  reported  in  the  Street 
Railway  Journal  of  last  week.  The  second  session,  which  was 
held  on  Dec.  3,  was  particularly  devoted  to  an  extended  discussion 
on  the  present  industrial  situation,  with,  of  course,  the  attention 
chiefly  centered  about  the  outlook  in  the  engine  building  field. 
At  this  session  the  annual  election  of  officers  was  held,  the  fol- 
lowing gentlemen  being  elected  for  the  ensuing  year:  President, 
W.  M.  Taylor,  of  the  Chandler  &  Taylor  Company,  Indianapolis; 
vice-president,  Charles  Gates,  of  the  Russell  Engine  Company, 
Massillon;  secretary,  D.  N.  McBrier,  of  the  Ball  Engine  Com- 
pany, Erie,  Pa.,  and  treasurer,  C.  S.  Bonsell,  of  the  Buckeye  En- 
gine Company,  Salem,  Ohio.  Two  members  were  elected  to  the 
council,  to  succeed  the  two  retiring  members,  whose  terms  of 
office  expired  this  year;  they  were  Walter  C.  Kerr,  of  West- 
inghouse, Church,  Kerr  &  Company,  New  York,  and  S.  F. 
Bagg,  of  the  Watertown  Engine  Company,  Watertown,  N.  Y. 

The  annual  banquet  of  the  association  took  place  at  Sherry's 
on  the  evening  of  Dec.  3.  There  were  over  fifty  members 
and  their  guests  present,  Walter  C.  Kerr  acting  as  toastinaster. 
R.  H.  Edmunds,  of  the  Maufacturers'  Record,  speaking  on  the 
subject  of  the  South,  pointed  out  in  a  most  convincing  manner 
the  great  possibilities  of  the  undeveloped  sections  ol  that  part  of 
the  country;  Charles  A.  Moore,  of  Manning,  Maxwfll  &  Moore, 
New  York,  in  responding  to  the  toast  "Reciprocity,"  called  the 
attention  of  the  gentlemen  present  to  his  convictions  as  to  our 
political  policy  in  regard  to  our  manufacturers.  He  urged  in  the 
strongest  terms  the  maintenance  of  a  high  tariff  for  the  protection 
of  American  producers,  and  spoke  of  the  advantages  to  be  gamed 
by  improving  the  Americai;  consular  service,  which  could  only  be 
done  by  the  sending  of  superior  men  and  providing  for  their  high 
standing  in  the  communities  where  they  are  located  by  a  remu- 
neration sufficient  to  enable  them  to  command  respect  for  them- 
selves and  the  country  which  they  represent.  He  further  advo- 
cated the  inauguration  of  some  system  whereby  competent  men 
who  filled  their  positions  with  credit  should  be  kept  in  office  as 
long  as  they  proved  themselves  worthy  of  the  trust.  The  toast 
"Successful  Builders"  was  responded  to  by  the  Hon.  Job  Hedges, 
who,  by  a  happy  interpretation  of  his  subject,  talked  to  his  hear- 
ers upon  the  importance  of  their  position  in  the  industrial  world 
and  their  duties  as  American  citizens,  in  a  speech  which  received 
the  closest  attention  from  all  present.  The  toastniaster  then 
called  for  a  few  impromptu  remarks  from  various  members  of  the 
press  present  at  the  dinner,  which  were  made  by  John  A.  Hill,  of 
the  American  Machmist;  J.  M.  Wakeman,  of  the  Street  Railway 
Journal,  and  Louis  Gassier,  of  Cassicr's  Magazine.  A  most  en- 
joyable evening  was  brought  to  a  close  by  a  few  carefully  selected 
and  well-told  stories  from  C.  L.  Eidlitz,  president  of  the  Electrical 
Contractors'  Association,  of  New  York. 

 ♦♦♦  

Probably  the  heaviest  traffic  ever  encountered  in  Boston  oc- 
curred Nov.  23  in  the  Subway,  Park  Street  loop,  when  the  Yale- 
Harvard  football  game  was  played  at  Cambridge.  Car  move- 
ments of  301  per  hour  on  a  single-loop  track  were  recorded,  with 
inward  and  outward  loads  heavy  and  well  handled.  The  estimated 
traffic  rose  to  between  13,000  and  14,000  passengers  per  hour, 
with  cars  running  at  12-second  intervals,  which  appears  to  be 
about  the  maximum  of  operating  capacity  without  serious  delays. 
On  the  Park  Street  loop  the  limit  of  capacity  is  not  so  much  de- 
termined by  the  conditions  of  platform  space  or  movement  in  the 
subway  proper  as  by  the  congestion  on  Boylston  Street,  between 
the  Public  Garden  entrance  and  Copley  Square,  where  the  traffic 
is  divided  westbound,  via  Huntington  Avenue  and  Boylston  Street 
itself.  The  experience  of  Nov.  23  indicates  the  advisability  of  an 
extension  of  the  system  as  soon  as  possible.  The  need  of  a  sub- 
way under  Washington  Street,  with  elevated  or  underground 
cars  to  Cambridge,  and  a  possible  extension  of  the  Park  Square 
subway  loop  to  Copley  Square,  seem  to  be  the  most  important 
factors  in  the  Boston  transit  problem  which  at  present  confront 
the  management. 
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New  Transfer  Punch 


A  new  type  of  transfer  stamp  and  punch  has  recently  been  in- 
vented by  E.  G.  Connette,  general  manager  of  the  Syracuse  Rapid 
Transit  Company,  who  has  given  a  great  deal  of  attention  to  the 
subject  of  transfers,  and  an  application  for  a  patent  covering  the 
essential  features  of  the  device  has  been  made  by  him.  The 
object  of  the  device  is  to  simplify  the  issuing  of  transfers  and  pre- 
vent their  abuse.  It  has  been  found  in  Syracuse,  as  in  other  cities, 
that  passengers  will  often  insist  that  their  transfers  have  not  been 
properly  punched  as  to  the  time  limit,  and  will  claim  that  the  trans- 
fers presented  for  passage  had  just  been  received  by  them.  As 
conductors  have  to  punch  the  time  limit  on  a  great  many  transfers, 
and  as  the  method  ordinarily  used  to  indicate  the  time  limit  is  not 
particularly  intelligible  to  the  ordinary  passenger,  the-  company 
has  not  felt  that  it  could  hold  the  passenger  to  a  strict  accounta- 
bility on  this  feature  of  the  transfer,  or  could  insist  on  conductors 
ejecting  passengers  presenting  an  expired  transfer  for  passage, 
unless  they  were  absolutely  sure  that  it  was  done  with  an  intent 
to  defraud  the  company. 

The  invention  of  Mr.  Connette  obviates  this  difficulty  by  print- 
ing on  the  back  of  the  transfer,  at  the  time  that  it  is  issued,  and 
in  plain  numerals  which  can  be  understood  by  anybody,  the  ex- 
act time  at  which  the  transfer  is  issued. 

The  device  for  accomplishing  this  consists  of  a  punch  somewhat 
similar  to  those  used  by  conductors  at  present,  but  having  a  larger 
head.  The  punch  contains  four  aluminum  discs  with  a  series  of 
dies  on  the  outside  edges.  One  of  the  wheels  is  for  the  month, 
one  for  the  day  of  the  month,  one  for  the  hour  and  the  last  for 
the  minute.  These  discs  revolve  on  pivots  and  can  easily  be  ad- 
justed so  that  the  dies  containing  the  characters  for  any  month, 
day  of  the  month,  hour  or  minute,  will  come  opposite  a  slit  in  the 
punch  in  which  the  transfer  slip  is  inserted  for  punching.  Be- 
tween the  dies  and  the  transfer  slip  is  an  inked  ribbon  which  runs 
on  a  set  of  wheels  and  can  be  moved  along  when  constant  use  has 
absorbed  the  ink  on  any  one  portion.  After  a  transfer  slip  has 
been  inserted  in  the  jaws  of  the  punch,  by  bringing  the  handles  to- 
gether the  dies  on  the  wheels  are  pressed  against  the  ribbon  and 
the  paper.  The  result  is  that  a  hole  is  punched  through  the  trans- 
fer slip,  while  on  the  back  of  it  is  stamped  in  plain  letters  the 
month  of  the  year,  the  day  of  the  month,  the  hour  and  the  minute, 
something  like  this:  Nov.  30,  8:30. 

The  hole  punched  in  the  transfer  ticket  is  that  indicating  the 
route  to  which  the  transfer  is  given,  so  that  only  one  movement  is 
required.  The  punch  itself  is  necessarily  slightly  larger  than  that 
ordinarily  used,  but  as  the  discs  are  made  of  aluminum,  it  weighs 
only  a  little  more  than  the  ordinary  conductor's  punch. 

Another  refinement  which  will  be  introduced  on  the  Syracuse 
lines  in  the  use  of  transfers  is  that  a  different  color  will  be  used 
for  the  transfers  issued  between  12  o'clock  midnight  and  noon, 
and  those  issued  between  noon  and  the  following  midnight.  In 
this  way  the  conductor  can  tell  at  a  glance  whether  the  transfer 
has  been  issued  in  the  morning  or  in  the  afternoon.  One  of  the 
chief  abuses  of  transfers  has  been  that  two  friends  or  two  em- 
ployees in  the  same  store,  who  live  in  different  parts  of  the  city, 
will  ask  in  the  morning  for  transfers  on  the  line  used  by  the  other, 
and  will  exchange  these  transfers  during  the  day,  so  that  each 
will  ride  home  in  the  evening  upon  the  transfer  originally  issued 
to  the  other.  This  abuse  will  be  effectually  stopped  by  issuing 
say,  white  transfers  in  the  morning,  and  colored  slips  in  the  after- 
noon, without  obliging  the  conductor  to  even  look  at  the  time 
limit  or  date.  It  is  understood  that  Mr.  Connette  is  arranging 
with  some  manufacturer  to  put  this  punch  on  the  market. 

 ^  

Pipe  Covering  Tests  * 

These  tests  were  planned  with  the  object  of  ascertaining  the 
efficiency,  both  comparatively  and  absolutely,  of  some  of  the  lead- 
ing coverings  as  ordinarily  manufactured,  sold  and  applied.  By 
the  term  "efficiency"  is  meant  simply  that  efficiency  which  meas- 
ures the  degree  to  which  the  covering  serves  to  prevent  radiation 
of  heat  from  the  outside  of  the  pipe,  or,  what  is  the  same  thing,  the 
degree  to  which  the  covering  prevents  the  condensation  of  steam 
in  the  interior  of  the  pipe. 

The  plant  is  divided  into  two  sections,  one  for  coverings  de- 
signed to  stand  the  highest  pressures  which  are  now  regularly 
carried  by  the  modern  power  plants,  say  150  lbs.  per  square  inch; 
and  the  other  for  lower  pressures,  such  as  have  been  in  vogue  for 
many  years  past,  say,  80  lbs.  per  square  inch.    It  was  sought  to 

*  Abstract  of  paper  read  Nov.  12,  1901,  by  George  H.  Barrus,  before  a  party 
of  mechanical  engineers,  architects  and  others,  at  the  Manhattan  Railway 
Power  House,  Seventy-Fifth  Street  and  East  River,  New  York. 


install  a  testing  plant  for  the  purpose  in  view  that  should  be  on  .1 
sufficiently  large  scale  to  approximate  to  practical  conditions  of 
service,  rather  than  make  it  a  laboratory  apparatus  and  a  labora- 
tory test,  which  characterizes  much  of  the  work  heretofore  done  in 
this  field.  That  the  work  might  also  be  carried  out  on  a  com- 
mercial scale  it  was  sought  to  make  and  continue  the  tests  a  suf- 
ficient number  of  hours  continuously  in  a  day,  and  a  sufficient 
number  of  days  in  succession,  that  no  question  could  be  raised  as 
to  the  reliability  of  the  data  from  too  short  duration,  or  from  want 
of  continuous  repetition.  Many  of  the  coverings  have,  therefore, 
been  tested  day  after  day  for  a  period  of  a  month,  and  every  one 
has  been  subjected  to  at  least  three  days'  run,  from  8  hours  to  9 
hours  continuous  test  each  day. 

The  size  of  pipe  selected  for  the  leading  tests  is  the  ordinary 
standard  2-in.  steam  pipe,  and  the  length  selected,  100  ft.,  for  each 
pipe.  That  the  effect  of  size  of  pipe  on  the  results  might  be 
studied  and  exhibited,  and  at  the  same  time  the  work  brought 
into  line  with  the  practice  of  high-pressure  power  plants,  espe- 
cially as  regards  much  of  the  engine  and  boiler  room  piping,  two 
lo-in.  pipes,  each  35  ft.  in  length,  form  a  part  of  the  150-lb.  section 
of  the  apparatus. 

The  coverings  themselves  were  bought  in  open  market,  and 
were  applied  by  workmen  familiar  with  the  application  of  pipe 
coverings,  under  intelligent  supervision.  During  the  progress  of  the 
tests  they  have  been  frequently  pointed  up  with  cement  where  the 
joints  through  continued  service  have  become  defective,  the  same 
as  would  be  done  by  the  repair  force  having  the  caie  of  a  steam 
plant  in  commercial  service,  which  is  well  kept  up.  Before  the 
conclusion  of  the  tests  opportunity  was  given  the  representatives 
of  each  covering  to  visit  the  plant,  examine  his  goods,  criticise 
their  application,  and  where  defective,  correct  the  defects.  It  may 
be  said,  however,  that  where  such  defects  have  been  found  and 
corrected,  no  appreciable  improvement  was  produced,  thus  show- 
ing that  the  coverings  were  already  well  applied. 

The  tests  were  started  each  morning  with  pipes  empty  and  pipes 
and  coverings  cold.  A  period  of  one  and  one-half  hours  has 
usually  sufficed  to  thoroughly  heat  the  coverings,  and  after  that 
time  for  seven  hours  to  seven  and  one-half  hours'  uniform  condi- 
tions as  to  rate  of  condensation  have  prevailed. 

The  results  of  the  tests  have  not  been  worked  out  fully  as  yet, 
but  the  relative  efficiencies  of  the  coverings  have  been  determined 
and  tabulated.  The  lowest  rate  of  condensation  obtained  on  any  of 
the  2-in.  coverings  of  the  8o-lb.  section  has  been  a  total  for  the 
entire  pipe  of  13.46  lbs.  per  hour,  and  the  highest,  15.14  lbs.  The 
lowest  on  any  of  the  2-in.  coverings  of  the  150-lb.  section  has  been 
10.47  lbs.  per  hour,  and  the  highest,  14  lbs.  per  hour.  The  lowest 
on  any  of  the  lo-in.  coverings  is  10.67  lbs.  per  hour;  total  for  the 
entire  pipe  and  the  highest,  15.93  lbs.  All  these  figures  apply  to 
the  average  rate  for  a  period  of  seven  hours,  or  seven  and  one- 
half  hours'  continuous  run.  In  every  case  the  best  records  were 
made  by  the  products  of  the  H.  W.  Johns  Manufacturing  Com- 
pany, New  York,  and  are  as  follows:  2-in.  coverings  on  8o-lb. 
pressure,  asbestoeel,  minimum,  13.46  lbs. ;  maximum,  14.07  lbs.; 
2-in.  coverings  on  150  lbs.  pressure,  asbesto-sponge  hair  felt,  three- 
ply,  minimum,  10.47  lbs.;  maximum,  10.39  lbs.,  two-ply,  mini- 
mum, II. 21  lbs.;  maximum,  11.29  lbs.;  lo-in.  coverings 
on  150  lbs.  pressure,  asbesto-sponge  felted,  minimum,  10.67  lbs.; 
maximum,  11.07  lbs.  Tests  on  bare  pipes  resulted  as  follows,  with 
an  approximate  temperature  in  the  room  from  50  degs.  to  75  degs. 
F. :  2-in.  pipe,  80  lbs.  pressure,  minimum,  55.75  lbs.;  maximum, 
60.30  lbs.;  2-in.  pipe,  150  lbs.  pressure,  minimum,  71.78  lbs.;  maxi- 
mum, 72.20  lbs.;  lo-in,  pipe,  150  lbs.  pressure,  minimum,  105.9  lbs.; 
maximum,  112  lbs. 

 ♦-♦^»  

Chicago  &  Indiana  Air  Line  Railway 


A  large  interurban  railway  project  is  under  way  to  connect 
South  Bend,  Ind.,  with  Chicago  by  a  direct  route,  the  length  of 
which  is  expected  to  be  about  82  miles.  The  Chicago  &  Indiana 
Air  Line  Railway  Company,  which  has  recently  been  incorporated 
in  Indiana,  and  has  its  headquarters  at  South  Bend,  has  as  di- 
rectors: W.  Osgood  Orton,  who  is  also  president,  and  G.  W. 
Bryson,  of  South  Bend;  F.  E.  Gribben,  of  Cleveland;  Samuel 
Insull,  of  Chicago;  and  Frank  H.  Avery,  of  Cleveland.  It  is  the 
intention  to  build  a  line  upon  which  high  speed  can  be  made, 
making  the  trip  to  Chicago  from  South  Bend  in  about  three 
hours,  with  an  hourly  service.  The  company  will  construct  on  its 
own  right  of  way.  The  proposed  route  will  run  almost  directly 
parallel  with  the  Lake  Shore  &  Michigan  Southern  Railway  from 
South  Bend  to  Hudson  Lake.  Following  the  shore  of  this  lake 
it  will  be  extended  in  a  direct  line  westward  to  Michigan  City, 
and  from  there  will  follow  the  shore  of  Lake  Michigan.  It  is  the 
intention  to  run  a  branch  line  from  Indiana  Harbor  to  East  Chi- 
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cago,  to  connect  with  the  present  lines  in  Hammond.  The  pro- 
posed route  will  touch  a  number  of  small  lakes,  which,  in  addition 
to  the  attractions  of  a  route  along  the  shore  of  Lake  Michigan, 
will,  no  doubt,  draw  many  pleasure  seekers.  The  main  power 
station,  of  about  3000  hp,  will  be  located  in  Michigan  City. 
Eighty-pound  rails  will  be  used  for  the  track. 



Standard  Railway  Materials  Company 


Garson  Myers,  of  Chicago,  so  well  known  for  many  years  in 
the  street  railway  business  as  president  of  the  Standard  Railway 
Supply  Company,  and  J.  H.  McGill,  of  the  former  firm  of  Mc- 
Gill,  Porter  &  Berg,  have  become  associated  in  what  is  to  be 
known  as  the  Standard  Railway  Materials  Company,  with  offices 
at  1203  Fisher  Building,  Chicago.  The  leading  article  which  this 
company  will  push  is  "Standard  resistance  strip  metal,"  for  use 
in  rheostats  and  resistance  boxes,  especially  on  electric  railway 
cars.  This  history  of  this  resistance  metal  is  an  interesting  chapter 
of  electrical  development.  Some  years  ago  a  request  was  made  of 
Mr.  Myers  by  the  electrical  engineer  of  a  large  street  railway  sys- 
tem for  sheet  steel  strips  in  long,  unbroken  lengths  for  refilling 
"burned-out  resistance  boxes.  At  that  time  the  only  way  of  filling 
these  boxes  was  to  procure  common  sheet  steel  in  short  lengths, 
cut  it  up  into  strips  and  rivet  these  strips  together,  making  it 
necessary  to  rivet  at  frequent  intervals.  The  resistance  of  these 
strips  would  also  vary  from  foot  to  foot.  Mr.  Myers  then  went 
to  work  in  his  search  for  resistance  strips  in  long  unbroken  lengths 
homogeneous  in  resistance.  At  last  he  was  able  to  furnish  what 
was  desired,  and  a  large  business  has  been  built  up  as  a  result. 
This  resistance  metal  is  nothing  more  or  less  than  a  very  soft 
steel  of  much  greater  eveness  of  composition  than  anything  else 
heretofore  obtainable  on  the  market.  It  is  cold  rolled,  pickled  and 
annealed.  The  cold  rolling  gives  it  the  necessary  accuracy  in 
thickness;  the  pickling  and  annealing  the  finish  and  evenness  of 
resistance.  This  metal,  when  ready  for  the  market,  is  very  bright 
and  smooth.  It  has  almost  the  appearance  of  beirg  nickel-plated. 
It  is  also  very  soft,  and  easily  bent,  as  compared  with  any  other 
steel  on  the  market. 

As  a  result  of  being  able  to  furnish  a  resistance  metal  of  this 
kind,  the  patronage  of  many  of  the  largest  roads  has  been  obtained. 
The  metal  was  originally  manufactured  for  the  use  of  the  Chicago 
Union  Traction  Company  and  South  Side  Elevated  Railway,  and 
has  since  been  adopted  by  the  Twin  City  Rapid  Transit  Company, 
of  Minneapolis  and  St.  Paul;  the  Buffalo  Railway,  the  St.  Louis 
Transit  Company,  the  Brooklyn  Rapid  Transit  Company,  and 
other  large  roads. 

In  conductivity  this  metal  is  a  little  higher  than  an  equivalent 
gage  and  width  of  common  sheet  steel.  This  is,  as  would  be  ex- 
pected, because  of  the  small  percentage  of  carbon  in  standard  re- 
sistance strip  metal.  It  is  regularly  furnished  in  250  ft.  to  300  ft. 
lengths,  and  thickness  from  .012  in.  to  .025  in.,  from  in.  to  1% 
ins.  wide.  Besides  pushing  this  metal,  Messrs.  Myers  and  McGill 
will  continue  to  be  agents  for  the  R.  D.  Nuttall  Company's  gears 
and  trolleys,  and  the  Westinghouse  Electric  &  Manufacturing 
Company's  repair  parts. 

 ♦♦^♦^  

New  Publications 


Railway  Machinery,  A  Practical  Journal  for  the  Railway  Shop. 
Published  monthly  by  The  Industrial  Press,  New  York.  Price, 
$1.50  per  year. 

This  new  engineering  paper  is  a  consolidation  of  the  Journal 
of  Railway  Appliances  and  Machinery,  and  is  devoted  to  the  in- 
terests of  the  railroad  machine  shop.  It  cultivates  a  field  which 
hitherto  has  not  been  specifically  covered  by  any  one  paper,  and 
aims  to  be  of  practical  value  to  all  connected  with  the  mechanical 
end  of  railroad  maintenance  and  repair.  The  first  number  is 
dated  Nov.  i,  and  contains  as  a  leading  article  a  description  of  the 
Juniata  Shops  of  the  Pennsylvania  Railroad,  which  is  to  be  con- 
tinued in  a  subsequent  issue.  Geo.  L.  Fowler  has  written  a  serial 
on  "Compound  Locomotives,"  of  which  the  first  instalment 
appears  in  this  issue.  It  is  understood  from  the  publishers  that 
Machinery  is  to  be  published  as  formerly  for  $1  per  year,  the  latter 
part  of  Railway  Machinery  being  practically  the  same  as  the 
original  paper,  and  will  be  bound  up  separately  for  those  not  de- 
siring the  section  dealing  exclusively  with  railroad  work. 
Public  Service  Corporations.  By  Lemuel  W.  Serrell.  48  pages. 
Published  by  the  author. 

This  book  discusses  the  relations  of  the  municipality  to  the 
street  railway,  gas  and  electric  light  companies,  gives  some  very 
interesting  figures  as  to  the  results  secured  under  the  American 
system  of  jirivate  ownersliiii  with  the  extent  and  quality  of  the 


service  given,  and  compares  them  with  similar  services  given  by 
municipally  operated  plants  here  and  abroad.  The  book  is  an  argu- 
ment against  municipal  ownership,  is  well  written  and  tastefully 
printed. 

 *^ — ■  

State  Supervision  in  Iowa 


It  is  not  unlikely  that  the  coming  session  of  the  Legislature  of 
Iowa  will  take  up  the  question  of  placing  the  electric  railway  sys- 
tems of  the  State  under  the  control  of  the  State  Board  of  Rail- 
road Commissioners.  The  subject  is  discussed  at  length  in  the  an- 
nual report  of  the  Railroad  Commissioners,  which  has  just  been 
submitted  to  the  Governor.  The  Commissioners  took  up  the 
question  at  this  time  in  view  of  the  increasing  traffic  of  the  elec- 
tric lines  of  the  State  and  in  view  of  the  many  interurban  lines 
which  are  now  under  process  of  construction  and  the  many  others 
proposed.  The  Commissioners  do  not  take  a  positive  stand  upon 
the  question,  nor  do  they  make  any  direct  recommendations,  but 
they  call  the  attention  of  the  Governor  to  the  situation  and  sug- 
gest that  he  recommend  the  Legislature  to  take  up  the  question 
and  reach  a  solution  of  it  at  the  session,  which  will  convene  Jan. 
13,  1902. 

   — 

Street  Raliway  Patents 

[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent  at- 
torney, 177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  NOV.  26,  1901 
687,318.  Combined  Fender  and  Net  for  Street  Railway  or  Tram- 
way Cars;  C.  Klaassen,  Wandsbeck,  Germany.  App.  filed  June 
7,  1901.  The  fender  proper  is  V-shaped,  to  deflect  an  obstacle, 
while  the  net,  which  stands  above  it,  knee-high,  is  rectangular,  to 
catch  an  obstacle  if  it  is  not  deflected. 

687.354.  Car  Brake;  M.  Weber,  St.  Louis,  Mo.  App.  filed  Jan. 
12,  1901.  A  casting  for  attachment  to  the  dash,  and  furnishing 
bearings  for  the  hand  wheel  and  gearing  connecting  it  with  the 
staff. 

687.453.  Car  Wheel;  L.  R.  Faught,  Philadelphia,  Pa.  App. 
filed  Sept.  25,  1901.  To  retain  a  loose  wheel  in  its  proper  posi- 
tion on  the  axle,  the  axle  is  grooved  annularly,  and  a  key-block 
of  peculiar  shape  is  fitted  into  the  groove. 

687.454.  Car  Wheel;  L.  R.  Faught,  Philadelphia,  Pa.  App. 
filed  Sept.  25,  1901.   A  modification  of  the  preceding. 

687,462.  Railway  Switch;  A.  A.  Roth,  Buffalo,  N.  Y.  App. 
filed  Aug.  19,  1901.  Details. 

687,475.  Electric  Railway  Switch;  W.  S.  Browne,  Brooklyn, 
N.  Y.  App.  filed  June  2,  1898.  Magnates  for  moving  the  switch 
tongue  in  the  two  directions,  respectively,  are  equipped  with  a 
switching  device,  whereby  the  current  is  maintained  in  a  magnet 
after  it  has  moved  the  switch,  until  the  car  has  passed  over  the 
switch. 

687,493.  -Switch  Throwing  Device;  C.  Carpenter,  Swissvale, 
Pa.    App.  filed  April  13,  1901.  Details. 

687,507.  Car  Fender;  M.  H.  Van  Dinter,  Detroit,  Mich.  App. 
filed  May  27,  1901.  A  horizontally  extending  framework,  pivoted 
at  its  rear  end  to  the  truck  frame,  and  held  against  downward 
movement  below  its  horizontal  plane,  means  for  vertically  adjust- 
ing the  framework  about  its  pivot,  and  a  fender  supported  en- 
tirely upon  the  hinged  frameworlc  at  its  forward  end,  and  pivoted 
to  the  latter  for  rocking  movement. 

687,545.  Car  Brake;  J.  Shelton,  St.  Louis,  Mo.  App,  filed  Feb. 
18.  igoi.  The  rigging  is  so  arranged  as  to  be  entirely  above  the 
trucks,  thereby  preventing  contact  with  obstacles  on  the  track. 

687,577.  Snow  Plow;  J.  W.  Russell,  Boston,  Mass.  App.  filed 
Jan,  2,  1900.  The  plow  has  a  covered  rear  platform,  furnished 
with  side  and  end  doors,  to  exclude  the  snow  and  allow  those  in 
charge  to  have  free  entrance  to  and  exit  from  the  plow  at  all  times. 

687,585.  Car  Brake;  J.  Shelton,  St.  Louis,  Mo.  App.  filed  Feb, 
18,  1901.    A  modification  of  687,545. 

687.615.  Electromagnetic  Appliance;  A.  Duppler,  Jersey  City, 
N.  J,  App,  filed  March  25,  1901,  A  series  of  magnets  and  their 
armatures  arranged  at  increasing  distances  from  the  corresponding 
magnets,  means  whereby  the  efforts  exerted  between  such  mag- 
nets and  their  armatures  miay  be  applied  to  a  body  to  be  moved 
under  the  influence  of  the  attraction  of  such  magnets  for  their 
armatures,  such  body  is  held  in  the  position  to  which  it  has  at  any 
time  been  drawn  by  the  effort  tending  to  maintain  the  nearly 
closed  magnetic  circuit  between  the  armature  and  its  correspond- 
ing magnet  last  to  come  in  contact, 

687.616,  Electromagnet  and  Brake-Operating  Connection;  A. 
Duppler,  Jersey  City,  N.  J,  App,  filed  April  30,  1901.  The  pre- 
ceding mechanism  applied  to  a  car  brake. 

687,622.  Railway  Brake;  A.  Green.  Rochester,  N.  Y.  App, 
filed  May  14,  lOOi.    A  brake  staff  by  which  first  the  mechanical 
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brake,  and  then  the  electric  brake,  are  applied,  is  equipped  with 
means  whereby  the  full  effect  of  the  mechanical  brake  can  always 
be  obtained  before  the  electric  brake  goes  into  action. 

687,630.  Device  for  Removing  Ice  from  Tracks;  C.  S.  John- 
son, Brownville,   Maine.    App.  filed  Feb.  2,   1901.  Chopping 


PATENT  NO.  687,453 

wheels  placed  in  front  of  the  truck,  and  arranged  each  side  of  the 
rail,  to  break  up  and  remove  the  ice. 

UNITED  STATES  PATENTS  ISSUED  DEC.  3,  1901 

687,766.  Trolley  for  Electric  Railways  Employing  Overhead 
Conductors;  W.  F.  Mack,  South  Bethlehem,  Pa.  App.  filed  Sept 
26,  1901.  When  the  wheel  leaves  the  wire,  the  absence  of  pressure 
permits  a  weight  to  throw  a  pair  of  divergent  finder  arms  upward, 
and  as  soon  as  the  wheel  again  finds  the  wire,  the  upward  pressure 
of  the  trolley  arm  lowers  the  finder  arms. 

687,818.  Car  Fender;  J.  Craig.  San  Francisco,  Cal.  App.  filed 
Aug.  8,  1901.  Details. 


PATENT  NO.  688,180 

687,861.  Trolley  Guard;  A.  W.  Smith,  Pine  River,  N.  H.  App. 
filed  Jan.  16,  1901.  Guard  fingers,  embracing  the  wheel  and  wire, 
are  held  in  an  upright  position  by  springs,  which  permit  them  to 
yield  when  they  strike  an  obstruction. 

687,950.  Trolley;  J.  Zumbrunnen,  Elliott,  Pa.  App.  filed  April 
4,  1900.  The  trolley  pole  is  made  in  two  sections,  carrying  a 
spring-actuated  pawl,  adapted  to  engage  a  segmental  rack. 

687,975.  Automatic  Car  Brake  and  Speed  Regulator;  D.  E. 
Brockett,  Wellsville.  Ohio.  App.  filed  April  3,  1901.  A  brake  is 
automatically  applied  to  the  wheels  and  to  the  rails,  whenever  the 
speed  of  the  car  exceeds  a  given  rate. 


688,067.  Car  Replacer;  T.  Crawford,  Philadelphia,  Pa.  App. 
filed  Oct.  3,.  1901.  Details  of  construction  of  a  casting  having  in- 
clined ways  for  directing  the  wheels  on  to  the  rail. 

688,130.  Controller  for  Electric  Cars;  B.  W.  Scott,  San  Jose, 
Cal.  App.  filed  April  30,  1901.  The  motions  of  a  lever  in  operat- 
ing the  mechanical  brake  carry  a  gear  segment  past  a  pinion, 
which  thereby  at  the  same  time  rotates  the  electric  controller. 

688,180.  Street  Car;  P.  M.  Kling,  Elizabeth,  N.  J.  App  filed 
Jan.  7,  1901.  A  street  car  built  without  the  usual  trusses,  and 
having  upper  and  lower  panels,  composed,  respectively,  of  con- 
vex and  concave  sheets  of  metal,  attached  to  the  belt-rail  band,  the 
panel  furring"  and  the  car  sil 


PERSONAL  MENTION 


MR.  H.  H.  WINDSOR,  who,  for  ten  years,  was  editor  of  the 
Street  Railway  Review,  of  Chicago,  and  who  severed  his  connec- 
tion with  that  paper  about  a  year  ago,  has  announced  that  he  will 
re-enter  the  journalistic  field  as  the  publisher  of  a  new  weekly 
paper,  to  be  called  Popular  Mechanics.  This  is  to  be  a  review  of 
the  current  mechanical  trade  and  technical  papers,  so  far  as  they 
appeal  to  the  better-class  mechanic,  and  will  contain  digests,  with 
illustrations,  of  articles  appearing  in  them,  so  far  as  they  affect 
the  field  selected.  Mr.  Windsor  has  established  for  himself  a  high 
reputation  as  an  editor  and  publisher,  and  his  many  friends  wish 
him  the  success  which  he  deserves  in  his  new  journalistic  venture. 

■  MR.  G.  W.  KNOX,  formerly  of  the  Chicago  City  Railway,  and 
now  carrying  on  an  independent  consulting  engineering  practice 
at  Chicago,  in  common  with  other  electric  railway  engineers  in 
various  parts  of  the  country,  is  findmg  a  great  deal  to  do  in  the 
way  of  supervising  interurban  railway  construction.  Some  of  the 
roads  Mr.  Knox  is  engineer  for  are  the  Rockford,  Beloit  &  Janes- 
ville  Railroad;  the  Rockford  Railway,  Light  &  Power  Company; 
the  Peoples  Traction  Company,  of  Galesburg;  the  Waukegan,  Fox 
Lake  &  Western  Railroad;  the  Wisconsin  Midland  Railroad;  the 
Stark  County  Electric  Railway  Company,  and  the  Belden  Falls 
Water  Power  Company,  besides  other  electric  plants,  such  as  the 
Manhattan  Heat,  Light  &  Power  Company,  and  the  American 
Ore  Reduction  Company.  Mr.  Knox  has  many  friends  in  en- 
gineering circles,  who  will  be  glad  to  know  of  the  prominent  part 
he  is  deservedly  taking  in  interurban  railway  development  in  the 
Middle  West. 

MR.  EDWIN  DUTY,  known  as  the  "father  of  street  railways 
in  Cleveland,"  died  at  his  home  in  that  city  Dec.  3,  of  heart 
disease.    On  Sept.  6,  i860,  Mr. 
Duty  drove  the  first  street  car 
operated  in  Cleveland.    It  was 

on  the  Euclid  Avenue  line  of  , 
the  old  East  Cleveland  Rail- 
road Company,  which  was  suc- 
ceded  several  years  ago  by  the 
Cleveland  Electric  Railway 
Company.  Mr.  Duty  superin- 
tended the  building  of  the  line, 
and  he  remarked,  not  long  ago, 
that  he  had  laid  tracks  over 
this  route  five  different  times. 
The  first  road  ran  from  the 
Public  Square  to  Wilson  Ave-  ' 
nue,  then  the  city  limits,  a  dis- 
tance of  2  miles.  The  rolling 
stock  consisted  of  four  14-ft. 
cars,  of  the  "double-deck"  type, 

drawn  by  horses,  running  on  a  twenty-minute  schedule,  and  taking 
fifty  minutes  to  make  the  round  trip.  At  one  time  an  epidemic 
attacked  the  horses  of  the  street  railway,  and  Mr.  Duty  operated 
the  road  with  oxen.  Frequently  it  was  impossible  to  operate 
cars  because  of  snow,  and  the  car  bodies  were  mounted  on  sleds. 
Mr.  Duty  was  one  of  the  first  to  recognize  the  practical  use  of 
electricity,  and  in  the  early  '80s  a  2-mile  strip  of  road  was  equipped 
with  the  underground  trolley  system.  It  proved  a  failure,  and 
was  abandoned.  In  1889,  however,  the  Euclid  Avenue  line  was 
equipped  with  the  overhead  trolley  system,  and  as  soon  as  pos- 
sible the  other  roads  were  changed.  When  the  consolidation  took 
place  Mr.  Duty  was  given  the  title  of  superintendent  of  construc- 
tion, and  almost  to  the  day  of  his  death  he  attended  to  this  branch 
of  the  work  for  the  entire  system.  On  Sept.  6,  1900,  Mr.  Duty 
celebrated  his  fortieth  anniversary  as  superintendent  of  the  lines 
of  the  Cleveland  Electric  Railway.  Mr.  Duty  was  seventy-one 
years  of  age.  Messrs.  Everett,  Moore,  Wason,  Andrews,  Mc- 
Cormack,  McDole  and  Price,  directors  of  the  company,  were  the 
pallbearers. 


MR.  EDWIN  DUTY 


December  14,  1901.] 
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LIABILITY  FUR  NEGLIGENCE 
MINNESOTA.— Street  Railroad— Injury  to   Pedestrian— Evi- 
dence— Contributory  Negligence. 

1.  In  a  personal  injury  action  it  is  held,  that  the  fact  that 
plaintiff  had  no  prior  actual  knowledge  of  the  location  of,  or  the 
danger  causing,  her  injury,  is  not  conclusive  that  she  was  not 
guilty  of  contributory  negligence.  The  rule  in  such  cases  is  that 
if  the  person  have  no  actual  knowledge  of  the  danger  causing  the 
injury,  and  could  not  by  the  exercise  of  reasonable  care  have  dis- 
covered it,  he  can  not  be  said  to  be  guilty  of  contributory  negli- 
gence. But,  if  ignorant  of  the  danger,  and  the  exercise  of  reason- 
able care  would  have  made  it  known,  and  there  be  a  failure  to 
exercise  such  care,  he  is  chargeable  with  negligence,  and  to  the 
same  extent  as  though  perfectly  familiar  with  the  location  and 
danger. 

2.  Evidence  examined  and  held  (a)  to  show  conclusively  that 
plaintiff  was  guilty  of  contributory  negligence,  and  (b)  that  such 
evidence  does  not  show  a  failure  on  the  part  of  the  defendant  to 
exercise  reasonable  and  ordinary  care  to  avoid  plaintiff's  injury 
after  discovering  her  in  a  position  of  peril. —  (Russell  vs.  Minne- 
apolis St.  Ry.  Co.,  86  N.  W.  Rep.,  346.) 

NEW  JERSEY.— Rights  in  Highway— Driver  of  Vehicle. 

1.  A  trolley  company  can  claim  no  superior  right  to  that  of  the 
driver  of  any  other  vehicle  in  the  use  of  the  highway,  regard  being 
had,  however,  to  the  former's  fixed  line  of  travel.  Each  must  have 
due  regard  to  the  rights  of  the  other  in  its  use. 

2.  The  plaintiff,  in  a  well-lighted  street,  at  night,  when  about 
to  cross  the  highway  in  his  carriage,  a  short  distance  from  the 
regular  crossing,  saw  a  trolley  car  approaching  250  ft.  away.  He 
at  once  proceeded  to  cross  with  his  horse  on  a  walk,  without  further 
watching  the  approach  of  the  car,  which  collided  with  his  carriage, 
causing  him  personal  injuries.  Upon  the  trial  of  his  action  the 
court  refused  to  nonsuit  on  the  ground  of  contributory  negligence 
Held,  on  error,  that  the  ruling  was  correct. —  (Woodland  vs.  North 
Jersey  St.  Ry.  Co.,  49  Atl.  Rep.,  479.) 

NEW  JERSEY. — Negligence — Evidence-  -Damages. 

1.  A  woman,  seeing  a  car,  which  had  been  derailed  while  a  flying 
drill  was  being  made,  coming  out  of  the  limits  of  a  freight  yard 
and  across  a  public  street  at  great  speed  toward  the  place  where 
she  was  standing,  in  fright  ran  for  safety,  and  fell,  injuring  her- 
self. Held,  that  she  was  entitled  to  recover  damanges  for  such 
injury. 

2.  Where  one,  by  negligence,  puts  another  under  a  reasonable 
apprehension  of  personal  physical  injury,  and,  in  a  reasonable 
effort  to  escape,  the  latter  sustains  physical  injury,  a  right  of  action 
arises  to  recover  for  the  physical  injury  and  the  mental  disorder 
naturally  incident  to  its  occurrence. —  (Tuttle  et  ux.  vs.  Atlantic 
City  R.  Co.,  49  Atl.  Rep.,  450.) 

NORTH  CAROLINA.— Vehicles  —  Collision  —  Evidence  —  De- 
murrer— Vigilance — Reciprocal  Duties. 

1.  Plaintiff  testified  that,  when  about  to  cross  the  track  of  de- 
fendant street  railway,  he  looked  and  saw  the  car  some  distance 
away.  His  horse  was  about  half-way  across  the  rail  when  he  saw 
the  car  near  him.  He  attempted  to  get  out  of  the  way,  but  the 
car  struck  his  vehicle  before  he  could  do  so.  The  motorman  could 
have  seen  some  distance  ahead  that  he  was  about  to  cross.  Both 
the  car  and  vehicle  had  lighted  lamps.  No  gong  was  rung  before 
the  accident,  which  occurred  on  one  of  the  principal  streets  of  the 
city.  Plaintiff,  after  starting  to  cross,  did  not  look  for  the  car  until 
his  horse's  feet  were  on  the  track.  It  was  then  about  40  ft.  from 
him,  coming  at  about  the  rate  of  15  miles  an  hour.  Held,  that  a 
demurrer  to  the  evidence  was  improperly  sustained. 

2.  On  motion  for  non-suit,  the  evidence  must  be  construed  in 
the  light  most  favorable  to  plaintiff,  both  as  to  effect  and  credibility. 

3.  The  duties  of  street  railway  companies  and  drivers  of  vehicles 
to  use  vigilance  in  looking  out  for  collisions  are  reciprocal. —  (Moore 
vs.  Charlotte  Elec.  St.  Ry.  Co.,  39  S.  E.  Rep.,  57.) 

NEW  YORK.— Trial— Directing  Verdict. 

Though,  even  where  the  evidence  is  sufficient  to  sustain  it,  a 
verdict  may  be  properly  set  aside,  and  a  new  trial  granted,  yet  the 
court  in  such  a  case  can  not,  whenever  it  sees  fit,  direct  a  verdict, 
if  the  evidence  presents  an  actual  issue  of  fact. —  (McDonald  vs. 
Metropolitan  St.  Ry.  Co.,  60  N.  E.  Rep.,  282.) 

NEW  YORK. — Action  for  Negligence — General  Denial — De- 
murrer— Motion  to  Strike, 

I.  Where,  in  an  action  for  personal  injuries,  the  answer  con- 
tains a  general  denial,  the  defenses  that  whatever  damages  were 
sustained  by  plaintiff  were  due  to  his  contributory  negligence,  and 
that  such  injuries  were  sustained  because  of  the  negligence  of  a 
third  person,  unknown  to  defendant,  need  not  be  specially  pleaded 


2.  Where  an  alleged  defense  contains  no  new  matter,  the 
remedy  is  by  demurrer,  and  not  by  motion  to  strike. — Levy  vs. 
Metropolitan  St.  Ry.  Co.,  68  N.  Y.  Suppl.,  944-) 

NEW  YORK.— Injury  to  Child  on  Track. 

Where,  in  an  action  against  a  street  railway  company  to  recover 
for  injuries  to  a  minor  child,  the  evidence  of  seven  disinterested 
witnesses  clearly  showed  defendant  guilty  of  no  negligence,  and 
conflicted  with  the  weak  and  indefinite  testimony  of  four  witnesses 
for  the  plaintiff,  a  verdict  for  plaintiff  will  be  set  aside,  as  against 
the  weight  of  evidence. — (Chavias  vs.  Dry  Dock  E.  B.,  etc.,  R. 
Co.,  70  N.  Y.  Suppl.,  1014.) 

NEW  YORK.— Attorney's  Lien— Settlement  by  Parties- 
Same — Notice — Same — Same — Enforcement— Jury  Trial. 

1.  Where  the  parties  to  an  action  settle  it  out  of  court  in  good 
faith,  but  without  the  consent  of  the-  attorney  of  plaintiff,  the 
statutory  lien  of  the  attorney  on  the  cause  of  action  is  transferred 
to  the  amount  agreed  upon  in  settlement,  and  may  be  enforced  by 
suit  in  equity. 

2.  As  Code  Civ.  Proc,  sec.  66,  as  amended  in  1879,  gives  an  at 
torney  for  a  party  a  hen  on  the  cause  of  action,  which  can  not  be 
affected  by  any  settlement  between  the  parties,  it  is  unnecessary 
that  the  attorney  for  plaintiff  give  defendant  a  notice  of  the  lien. 

3.  Where  an  action  is  settled  by  the  parties  without  the  consent 
of  plaintiff's  attorney,  defendant,  by  paying  over  to  the  plaintiff 
the  sum  agreed  upon,  cannot  defeat  the  right  of  plaintiff's  at- 
torney to  enforce  his  lien. 

4.  In  a  suit  in  equity  to  enforce  an  attorney's  lien,  defendant  is 
not  entitled  to  a  jury  trial. — (Fenwick  vs.  Mitchell,  70  N.  Y.  Suppl., 
667.) 

NEW  YORK.— Personal  Injuries— Insufficient  Damages. 

Where,  in  an  action  for  personal  injuries,  the  evidence  shows 
substantial  damages  suffered,  a  verdict  for  nominal  damages  will 
be  set  aside,  the  verdict  having  established  the  fact  of  negligence 
on  the  part  of  defendant  and  want  of  contributory  negligence  on 
the  part  of  plaintiff.— (Aherne  vs.  Plate  et  al.,  70  N.  Y.  Suppl., 
254.) 

NEW   YORK.— Collision    with   Team— Contributory  Negli- 
gence. 

One  who,  thinking  he  can  drive  across  the  street  in  front  of  an 
electric  car,  which  he  sees  approaching,  attempts  to  do  so,  with 
the  result  that  there  is  a  collision  when  the  front  wheels  of  the 
wagon  are  on  the  track,  is  guilty  of  contributory  neghgence.- 
(Tyson  vs.  Union  Traction  Co.,  48  Atl.  Rep.,  1078.) 

NEW  YORK.— Negligence— Evidence— Competency— Same— 
Complaint— Proof— Amendment— Conformity  to  Proof. 

1.  Where  plaintiff  sued  a  street  railroad  company  for  injuries 
sustained  by  being  thrown  from  a  car  by  the  conductor,  and  the 
complaint  alleged  that  the  injuries  were  caused  by  the  negligence 
of  the  defendant,  evidence  on  the  part  of  plaintiff  which  showed 
that  he  had  an  altercation  with  the  conductor,  who  wilfully  pushed 
plaintiff  off  the  car,  was  not  open  to  objection,  inasmuch  as  it 
constituted  the  transaction  by  reason  of  which  plaintiff  claimed 
that  defendant  was  guilty  of  negligence. 

2.  Code  Civ.  Proc,  sec.  723,  authorizes  a  court  to  amend  any 
pleading  to  conform  to  the  facts  proved,  where  the  amendment 
does  not  amount  to  a  substantial  change  of  the  claim  or  defense. 
Held,  that  where,  in  an  action  against  a  street  railroad  company, 
the  complaint  alleged  that  plaintiff's  injuries  were  caused  by  the 
negligence  of  defendant's  servants,  and  the  proof  showed  that 
plaintiff  got  into  an  altercation  with  a  conductor,  who  wilfully 
pushed  him  off  the  car,  it  was  error  to  allow  the  complaint  to  be 
amended  so  as  to  conform  to  the  proof,  since  such  an  amendment 
was  a  change  of  the  scope  of  the  action.— (Block  vs.  Third  Ave. 
R.  Co.,  69  N.  Y.  Suppl,  rio8.) 

NEW  YORK.— Negligence— Accident  while  Boarding  Car- 
Conflicting  Evidence. 

Plaintiff  testified  that  he  signaled  defendant's  car  to  stop.  and. 
though  he  did  not  see  the  driver  look  at  him,  the  car  slowed 
down  nearly  to  a  standstill,  so  that  he  took  hold  of  a  handle,  put 
his  foot  on  "the  step,  and  attempted  to  board  it,  but  that  just  as  he 
did  so  the  conductor  gave  two  short  blasts  of  his  whistle,  as  a 
signal  to  go  ahead,  and  the  car  started  with  a  jerk,  throwing  him 
on  the  track,  so  that  the  car  ran  over  his  leg.  Six  witnesses  for 
defendant,  four  of  whom  were  disinterested,  testified  that  the  car 
only  slowed  down  partially  for  a  crossing;  that  plaintiff  tried  to 
board  the  car  while  it  was  moving  and  approached  it  from  a  point 
back  of  the  car,  out  of  the  range  of  vision  of  the  driver;  and  that 
the  conductor  did  not  give  the  signal  to  go  ahead,  but  blew  one 
blast,  to  stop  the  car,  when  he  saw  plaintiff  fall.  Held  to  show,  as 
a  matter  of  law,  that  plaintiff's  injury  resulted  from  his  own 
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negligence,  so  that  the  complaint  was  properly  dismissed  at  the 
close  of  the  evidence.— (Ebling  vs.  Second  Ave.  R.  Co.,  69  N.  Y. 
Suppl.,  1102.) 

NEW  YORK.— Accident  at  Crossing— Contributory  Negli- 
gence. 

Where  plaintiff's  intestate  and  herself  were  crossing  parallel 
tracks  of  a  street  railway  on  a  dark,  rainy  night,  and,  seeing  a  car 
approaching,  looked  both  ways  for  other  cars,  and  then  crossed 
behind  the  passing  car,  so  that  plaintiff's  intestate,  being  in  ad- 
vance, was  struck  and  killed  by  a  car  moving  rapidly  on  the  sec- 
ond track,  he  was  not  guilty  of  contributory  negligence,  as  a  mat- 
ter of  law. — (Schwartzbaum  vs.  Third  Ave.  R.  Co.,  69  N.  Y.  Suppl., 
I095-) 

NEW  YORK. — Accident  at  Crossing — Injuries — Negligence — 
Failure  to  Slacken  Speed — Perception  of  Danger. 

Where  plaintiff  was  riding  in  his  employer's  delivery  v/agon, 
which  was  being  driven  by  a  co-servant,  who  stopped  the  horse 
with  its  feet  close  to,  and  its  head  projecting  over,  the  first  of  two 
tracks,  to  let  a  car  pass  on  the  second  one,  the  fact  that  the  motor- 
man  of  a  car  approaching  on  the  first  track  did  not  slacken  the 
speed  of  his  car  when  he  observed  the  position  of  the  horse  at  a 
distance  of  half  a  block,  but  continued  at  a  speed  of  10  miles  or  12 
miles  an  hour,  so  that  the  hind  wheel  of  the  wagon  was  struck  by 
the  car  as  the  driver  whipped  up  the  horse  to  get  across  the  track 
ahead  of  the  car,  was  sufficient  evidence  of  negligence  to  entitle 
the  plaintiff  to  have  his  case  go  to  the  jury  on  that  issue. — (Bren- 
nan  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl,  1025.) 

NEW  YORK.— Witness — Credibility — Payment  in  Excess  of 
Legal  Fees. 

The  payment  to  a  witness  of  money  in  excess  of  his  legal  fees 
is  a  proper  matter  to  be  considered  by  the  jury  on  the  question  of 
his  credibility. — (Green  vs.  Metropolitan  St.  Ry.  Co.,  70  N.  Y. 
Suppl,  123.) 

NEW  YORK.— Nuisance— Slot  of  Cable  Railway. 

A  street  railway,  though  authorized  to  construct  a  cable  line  in 
a  street,  may  be  held  liable  on  the  ground  of  maintaining  i  nuis- 
ance for  injury  to  a  person  riding  a  bicycle  on  evidence  that  the 
slot  was  for  a  few  feet  1V2  ins.  to  2  ins.  wide,  so  that  the  bicycle 
went  through  it,  while  elsewhere  it  was  only  five-eighths  to  three- 
fourths  of  an  inch  wide. — (Brown  vs.  Metropolitan  St.  Ry.  Co., 
70  N.  Y.  Suppl,  40.) 

NEW  YORK.— Injury  to  Child  Playing  in  Street— Evidence- 
Same — Imputed  Negligence — Question  for  Jury. 

1.  Plaintiff,  an  infant  two  years  and  three  months  old,  was 
playing  in  a  street  in  which  defendant  operated  a  horse  railway, 
and,  on  being  neglected  by  her  brother,  a  boy  of  nine  years,  whom 
plaintiff's  mother  had  left  in  charge  of  her,  plaintiff  went  on  the 
track,  and  stumbled  and  fell  As  she  was  getting  up,  a  horse  draw- 
ing one  of  defendant's  cars  struck  and  injured  her.  When  she  fell 
the  car  was  about  20  ft.  from  her,  and  was  going  rapidly.  Plaintiff's 
witnesses  testified  that  the  driver  was  looking  to  one  side,  and  that 
by  reason  thereof  he  did  not  see  the  child  until  the  horse  struck 
her;  and  he  testified  that  he  could  stop  the  car  within  6  ft.  or  7  ft., 
and  did  stop  it  within  that  distance  after  the  accident.  Held,  that 
such  facts  were  sufficient  to  establish  defendant's  negligence,  war- 
ranting a  verdict  for  plaintiff. 

2.  Where  a  child  not  sui  juris  was  injured  by  being  struck  by  a 
street  car  in  consequence  of  the  neglect  of  her  brother,  a  boy  nine 
years  old,  whom  the  mother  had  given  charge  of  the  child,  the 
question  whether  the  mother  was  guilty  of  negligence  in  per- 
mitting the  boy  to  take  charge  of  the  child  on  the  street  was  for 
the  jury.— (Adams  vs.  Metropolitan  St.  Ry.  Co.,  69  N.  Y.  Suppl, 
1117.) 

NEW  YORK. — Injuries — Charge — Failure  to  Except — Preju- 
dice of  Jury — Review— Stopping  Car — Ordinances — Admissibility 
—  Photograph — Admissibility — Identification — Same — Foundation 
for  Admission — Showing  to  Witnesses — Necessity — Lunatic — 
Committee  of  Property — Order  fo  Sue — Admissibility — Contin- 
gent Fee — Effect. 

I.  Where  the  court  charged  that  the  jury  might  determine 
whether  plaintiff's  husband  was  injured  by  the  wrongful  starting 
of  defendant's  car  after  it  had  stopped,  and  whether  there  would 
have  been  an  outcry  on  the  part  of  plaintiff,  who  was  with  her 
husband,  against  the  motorman,  for  his  action,  and  whether  it 
would  not  have  been  natural  for  her  to  have  made  such  an  outcry, 
and  an  appeal  was  taken  from  an  order  denying  a  new  trial  on  the 
minutes,  the  contention  that  error  in  the  charge  should  be  re- 
viewed, notwithstanding  no  exception  was  taken  to  it  at  the  trial, 
because  it  amounted  to  a  misdirection  by  the  judge,  and  raised  a 
presumption  that  a  verdict  for  defendant  was  the  result  of  such 
misdirection,  can  not  be  sustained,  since  the  charge  was  not  so 
serious  as  to  justify  the  conclusion  that  the  jury  were  controlled 
by  it.  and  hence  timely  exception  was  necessary  to  warrant  a  re- 
view. 


2.  Where  plaintiff  contended  that  the  car  stopped  on  the  cross- 
ing, and  defendant  that  it  passed  over  before  stopping,  ordinances 
and  police  regulations  forbidding  cars  to  be  stopped  on  the  cross- 
ing were  admissible  to  show  the  greater  probability  of  defend- 
ant's contention. 

3.  Where  a  photograph  offered  in  evidence  was  identified  by 
plaintiff  as  a  correct  likeness  of  her  husband,  it  was  error  to  ex- 
clude it  because  not  identified  by  the  photographer,  since  identifi- 
cation by  any  one  familiar  with  a  person's  photograph  was  suf- 
ficient to  establish  a  foundation  for  its  admission. 

4.  Where  plaintiff's  husband,  who  was  injured  on  defendant's 
street  railway,  became  a  lunatic,  and  was  not  present  at  a  trial  for 
the  injury,  his  photograph  was  not  admissible  to  show  that  de- 
fendant's witnesses,  from  their  description  of  the  injured  person, 
had  not  seen  the  accident,  without  showing  the  photograph  to  the 
witnesses,  and  giving  them  an  opportunity  to  say  if  it  was  that  of 
the  injured  person,  since  there  was  no  proper  foundation  for  its 
admission. 

5.  Plaintiff's  husband,  after  receiving  an  injury  on  one  of  de- 
fendant's cars,  became  a  lunatic;  and  plaintiff,  as  the  committee 
of  his  property,  brought  an  action  for  the  injury,  and  was  the 
principal  witness  against  defendant,  and  an  order  of  court  au- 
thorizing her  to  bring  the  suit  was  admitted  in  evidence.  Held, 
that  the  fact  that  the  ordei  authorized  her  to  employ  an  attorney 
for  a  contingent  fee  constituted  no  grounds  for  reversing  the 
judgment  in  favor  of  defendant,  since  that  part  of  the  order  was 
immaterial,  and  the  remainder  was  competent  to  show  good  faith 
on  the  part  of  plaintiff  in  prosecuting  the  action. — (Stiasny  vs. 
Metropolitan  St.  Ry.  Co..  68  N.  Y.  Suppl,  694.) 

NEW  YORK. — Liability  for  Injury  to   Passenger  Crossing 
Street. 

Plaintiff's  intestate,  while  attempting  to  cross  a  street,  was  in- 
jured by  defendant's  street  car.  Deceased,  before  crossing,  saw 
the  car  approaching,  about  75  ft.  away,  and  when  it  was  about  15 
ft.  from  deceased,  who  was  then  in  the  middle  of  the  track,  the 
motorman  increased  the  speed  of  the  car.  There  was  evidence 
that,  if  the  motorman  had  checked  the  car  when  deceased  started 
to  cross  the  track,  he  would  have  crossed  in  safety.  Held,  that  a 
verdict  for  plaintiff  would  not  be  disturbed,  the  question  of  negli- 
gence being  for  the  jury.- — (Legare  vs.  Union  Rv.  Co.  of  N.  Y. 
City,  70  N.  Y.  Suppl,  718.) 

NEW  YORK. — Injury  to  Passenger — Premature  Start — Evi- 
dence— Complaint- — Dismissal.  • 

Plaintiff  was  given  a  transfer  from  one  of  defendant's  street 
cars  to  another,  and  crossed  to  the  point  where  he  should  board 
the  car.  As  the  car  came  to  a  stop,  he  took  hold  of  the  upright 
rail  to  board  it,  when  people  in  front  of  him  had  got  aboard,  and 
as  he  was  about  to  step  on  the  car  gave  a  sudden  jerk,  by  which 
plaintiff  was  caused  to  fall  in  a  hole,  by  which  he  was  injured,  he 
being  compelled  finally  to  let  go  his  hold  of  the  rail.  Held,  that 
as  such  evidence  would  have  justified  the  finding  that  defendant 
was  negligent  in  failing  to  give  plaintiff  a  reasonable  time  to  board 
the  car,  it  was  error  to  dismiss  plaintiff's  complaint. — (Fay  vs. 
A'letropolitan  St.  Ry.  Co.,  70  N.  Y.  Suppl,  763.) 

NEW  YORK. — Attorney  and  Client — Professional  Misconduct 
— Acting  for  Adverse  Party — Punishment — Disbarment — Suspen- 
sion^— Reprimand. 

Where  a  father,  as  guardian  ad  litem  of  his  injured  child,  desired 
to  accept  a  railway  company's  offer  to  settle  a  damage  suit  for  a 
sum  which  his  attorneys  thought  inadequate,  an  attorney  acting 
for  the  defendant  railroad  company,  and  receiving  the  major  por- 
tion, if  not  all,  of  his  compensation  from  it,  who  got  himself  sub- 
stituted for  plaintiff's  attorneys  by  paying  them  a  fee  furnished  by 
defendant,  and  then,  in  the  capacity  of  plaintiff's  attorney,  at- 
tempted to  effect  the  settlement  which  plaintiff  had  been  willing  to 
make  before  such  attorney  became  connected  with  the  case,  was 
guilty  of  professional  misconduct,  not  sufficiently  flagrant  to  justify 
disbarment,  but  properly  punishable  by  reprimand.- — (In  Re  Reif- 
schneider,  69  N.  Y.  Suppl,  1069.) 

NEW  YORK. — Injury  to  Stock — Abandonment  of  Issue — New 
Issue — Same — Fences — Requirement  to  Maintain. 

1.  Where  a  railroad  company  was  sued  for  negligently  killing 
plaintiff's  horse  on  a  public  highway,  and  on  the  trial  both  parties, 
abandoning  the  original  theory  of  the  case,  tried  it  on  the  issue  of 
the  absence  of  a  fence  inclosing  the  track,  it  is  too  late  for  the 
company  to  object  on  appeal  to  a  variance  between  the  pleadings 
and  proof. 

2.  Railroad  Law,  sec.  32,  requires  railroad  companies  to  erect 
and  maintain  fences,  farm  crossings,  and  cattle  guards  to  prevent 
cattle  from  coming  on  the  road.  Held,  that  a  railroad  company 
was  liable  for  killing  plaintiff's  horse,  which,  after  crossing  fields 
and  vacant  lots,  finally  reached  the  road,  where  it  was  struck  by 
defendant's  car,  negligently  and  carelessly  operated. — (Rubein  vs. 
Brooklyn  Heights  R.  Co..  70  N.  Y.  Suppl,  577.) 
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NEW  YORK. — Injury  to  Persons  on  Street — Evidence — Ques- 
tion for  Jury — Same — Damages. 

1.  Intestate  was  killed  in  a  collision  between  his  wagon  and  a 
street  car;  and  a  witness,  who  was  in  the  wagon  at  the  time,  testi- 
fied that  they  were  about  to  cross  the  tracks  at  the  intersection 
of  two  streets,  and  when  the  horse  was  between  the  crosswalk 
and  the  first  track  the  car  was  about  200  ft.  away,  and  was  moving 
rapidly,  and  that  its  speed  was  not  slackened  on  approaching  the 
crossing.  Another  witness  testified  that  at  the  time  the  car  was 
from  75  ft.  to  100  ft.  from  the  crossing,  moving  at  a  high  rate  of 
speed,  which  was  not  slackened.  If  the  motorman  had  taken 
proper  means  to  stop  the  car  when  75  ft.  to  100  ft.  from  the  cross- 
ing he  could  have  done  so  He  testified  that  he  made  no  efifort  to 
stop  the  car  till  the  horse  was  not  over  15  ft.  away,  and  that  the 
appliances  did  not  work  when  he  applied  the  reverse,  but  admitted 
that,  if  they  had  worked,  he  could  not  have  stopped  within  that 
distance.  The  motorman's  excuse  for  not  stopping  was  that,  just 
before  crossing  the  track,  deceased  turned  the  horse  so  as  to  cross 
at  a  right  angle,  and  that,  if  he  had  not  done  so,  he  would  have 
passed  to  the  rear  of  the  car.  Before  the  collision  both  the  car 
and  the  wagon  were  in  sight  for  a  distance  of  200  ft.  Held,  that 
the  question  of  defendant's  negligence  and  of  intestate's  contribu- 
tory negligence  was  for  the  jury. 

2.  Where  deceased,  a  young  man  twenty-seven  years  of  age, 
strong  and  in  good  health,  was  killed  in  a  collision  with  a  street 
car,  and  it  appeared  that  he  was  engaged  in  the  saloon  business, 
and  devoted  a  portion  of  his  earnings  to  the  support  of  his  father 
and  his  children,  a  verdict  of  $1,000  was  not  excessive,  though  it 
appeared  that  his  habits  were  not  good,  and  that  he  had  not  been 
successful  in  accumulating  any  property. — (Johnson  vs.  Rochester 
Ry.  Co.,  70  N.  Y.  Suppl.,  113.) 

NEW  YORK.— Street  Cars  and  Vehicles— Relative  Rights  in 
Street  —  Same- — Collisions — Contributory  Negligence — Question 
for  Jury. 

I.  A  driver  in  a  city  street  has  a  right  to  expect  that  street  cars 
will  be  managed  with  reasonable  care  and  a  proper  regard  for  the 
rights  of  others  lawfully  using  the  street,  and  he  may  drive  along 
the  track  in  full  view  of  a  car  approaching  from  the  rear,  and  the 
fact  that  he  so  proceeds  for  any  distance  will  not  charge  him  with 
contributory  negligence  in  case  of  a  collision,  if,  under  all  the  cir- 
cumstances, his  conduct  was  consistent  with  ordinary  prudence; 
the  only  limitation  on  his  right  being  that  he  must  not  unneces- 
sarily interfere  with  the  passage  of  the  car,  which,  though  entitled 
to  preference,  has  not  an  exclusive  right  to  the  track. 

PlaintifT's  horse  and  wagon  were  being  driven  along  a  populous 
city  street  in  front  of  an  approaching  electric  street  car,  the 
wagon  being  covered  so  that  it  was  difficult  for  the  driver  to  look 
behind  it;  and  just  as  he  reached  an  intersecting  street  into  which 
he  was  turning,  after  the  car  had  followed  him  for  upward  of  two 
blocks,  and  when  the  horse  and  most  of  the  wagon  were  off  the 
track,  a  collision  occurred.  Held,  that  it  was  for  the  jury  to  say 
whether  he  was  negligent  in  not  looking  toward  the  rear  before 
making  the  turn. — (Cohen  et  al.  vs.  Metropolitan  St.  Ry.  Co.,  68 
N.  Y.  Suppl.,  830.) 

NEW  YORK. — Injuries — Negligence — Evidence — Instruction. 

In  an  action  for  injuries,  the  refusal  to  charge  that  the  burden  of 
proving  negligence  on  the  part  of  defendant,  and  freedom  from 
negligence  on  the  part  of  plaintif¥,  rests  on  the  plaintiff,  and  if  the 
evidence  of  such  negligence  and  freedom  from  negligence  was 
evenly  balanced  the  verdict  must  be  for  the  defendant,  constituted 
reversible  error.— (Newcomb  vs.  Metropolitan  St.  Ry.  Co.,  68  N. 
Y.  Suppl.,  780.) 

NEW  YORK.  —  Instructions  —  Special  Requests — -Refusal — 
Same— Exceptions— Availibility — Same — Review. 

1.  Special  requests  for  instructions  covered  by  the  charge  given, 
which  correctly  stated  the  law  of  the  case,  were  properly  refused. 

2.  Where  special  requests  for  instructions  are  refused  on  the 
mistaken  supposition  of  the  court  that  they  were  included  in  the 
charge  given,  and  one  of  them,  which  should  have  been  given,  ap- 
pears not  to  have  been  included,  an  exception  therefor  is  unavail- 
ing, the  counsel  having  failed  to  point  out  the  particular  omission 
to  the  court. 

3.  Where  the  charge  as  a  whole  gave  the  true  rule  by  which  the 
jury  were  to  be  governed,  the  judgment  should  be  afifirmed,  not- 
withstanding the  court's  failure  to  charge  a  correct  proposition 
requested. — (Mahon  vs.  Metropolitan  St.  Ry.  Co.,  68  N.  Y.  Suppl., 
775-) 

NEW  YORK. — Injury  to  Traveler's  Property — Erroneous  In- 
structions. 

In  an  action  for  injuries  to  a  cab  by  a  collision  with  defendant's 
street  cars,  an  instruction  that,  if  the  plaintiff  was  prudent,  and  the 
accident  occurred,  the  accident  was  the  fault  of  defendant,  was 
erroneous,  since  it  directed  the  jury  to  find  that,  if  plaintiff  was 
prudent,  as  a  matter  of  law  the  defendant  was  negligent,  irrespect- 


ive of  the  defendant's  conduct. — (Jones  vs.  Third  Ave.  R.  Co.,  68 
N.  Y.  Suppl.,  832.) 
NEW  YORK. — Voluntary  Dismissal — Discretion — Same. 

1.  The  exercise  of  judicial  discretion  as  to  the  allowance  of 
plaintiff's  motion  for  a  discontinuance  without  costs  depends  on 
a  sufficient  excuse  in  the  instituting  of  the  suit,  or  the  occurrence 
of  circumstances  since  its  commencement  which  equitably  entitles 
him  to  a  discontinuance. 

2.  Plaintiff  in  an  action  for  personal  injuries,  brought  in  the 
municipal  court  and  removed  to  the  city  court  on  defendant's  ap- 
plication, is  not  entitled  to  a  dismissal  without  payment  of  costs 
on  the  ground  that  he  is  in  reduced  circumstances. — (Petty  vs. 
Metropolitan  St.  Ry.  Co.,  68  N.  Y.  Suppl.,  730.) 

PENNSYLVANIA. — Injury  to  Passenger — Contributory  Neg- 
ligence. 

A  passenger  on  an  open  street  car  signaled  the  conductor  to 
stop,  and,  after  the  latter  pulled  the  bell,  and  as  the  speed 
slackened,  he  stepped  to  the  side,  and  stood  with  one  foot  on  the 
car  and  the  other  on  the  running-board.  Observing  that  the  car 
was  not  stopping  at  the  crossing,  he  withdrew  his  foot  from  the 
running-board,  stood  just  inside  of  the  car,  firmly  holding  the 
hand  rail,  and  again  signaled  the  conductor  to  stop.  He  again 
rang  the  bell,  and  the  speed  was  slackened  until  the  car  almost 
stopped,  when  it  was  suddenly  accelerated,  giving  the  car  a  jerk 
which  threw  the  passenger  off.  Held,  that  he  was  not  charge- 
able, as  matter  of  law,  with  contributory  negligence. — (Sweeney 
vs.  Union  Traction  Co.,  49  Atl.  Rep.,  66.) 

WISCONSIN.  —  Personal  Injuries  —  Crossings — Injuries  to 
Children — Negligence — Evidence. 

A  motorman,  when  some  60  ft.  from  a  street  crossing,  seeing  a 
five-year  old  girl  about  12  ft.  from  the  track,  and  starting  to  cross 
it,  applied  the  brake  and  sounded  the  gong.  The  child  moved 
forward,  looking  at  the  car,  and  stopped  about  3  ft.  from  the  track, 
on  which  the  motorman  released  the  brake.  When  the  car  was 
within  about  6  ft.  of  the  crossing  the  child  suddenly  started  to 
cross,  and  was  run  over  and  killed.  The  motorman  testified  that 
he  was  running  at  the  rate  of  8  miles  per  hour,  while  one  witness 
testified  12  miles,  and  another  16  miles  per  hour.  The  car  stopped 
about  60  ft.  or  70  ft.  from  the  crossing.  Held,  that  the  motorman 
was  not  guilty  of  negligence  entitling  plaintiff  to  recover. — (Tish- 
acek  vs.  Milwaukee  Elec.  Ry.  &  Lt.  Co.,  85  N.  W.  Rep,,  971.) 

WISCONSIN. — Injuries — Proximate  Cause — Erroneous  Defin- 
ition— Conductor — Qualifications— Exception — Sufficiency. 

1.  An  instruction  that  the  term  "proximate  cause,"  as  used  in 
injury  cases,  means  the  efficient  or  inducing  cause,  or  that  which 
sets  in  motion  other  causes  producing  the  injury,  there  being  an 
intimate  and  close  "casual"  relation  between  the  first  cause  and 
the  final  result,  was  erroneous,  since  there  must  be  a  "casual"  re- 
lation between  the  cause  and  result. 

2.  Where  plaintiff  was  injured,  while  boarding  a  street  car,  by 
reason  of  the  sudden  starting  of  the  car,  an  instruction  that,  to 
warrant  a  finding  that  the  injury  was  caused  by  the  want  of  ordi- 
nary care  on  the  part  of  the  conductor,  the  jury  must  find  that  the 
accident  might  reasonably  have  been  expected  as  a  result  of  his 
conduct,  by  such  conductor,  in  the  exercise  of  ordinary  care  as 
"a  man  of  intelligence,  having  the  knowledge  that  may  be  reason- 
ably expected  and  ought  to  have  been  had"  in  doing  such  work, 
was  erroneous,  since  it  permitted  the  jury  to  use  as  a  standard 
their  ideal  of  what  a  conductor  ought  to  be,  instead  of  what  they 
usually  are. 

3.  Where  the  only  exception  to  an  objectionable  part  of  a 
charge  is  one  reserved  in  connection  with  an  exception  to  other 
parts  of  the  charge  which  were  correct,  no  reversible  error  is  pre- 
sented. 

4.  Where  the  record  on  appeal  contains  thirty  pages  of  matter 
concerning  which  no  question  was  raised,  the  expense  of  printing 
such  matter  can  not  be  taxed  as  costs. — (Dehsoy  vs.  Milwaukee 
Elec.  Ry.  &  Lt.  Co.,  85  N.  W.  Rep.,  973.) 

WISCONSIN.  —  Collision  —  Contributory  Negligence  —  Evi- 
dence. 

1.  Plaintiff,  driving  on  a  load  of  hay,  turned  onto  a  street  used 
by  an  electric  railway  company,  and  passed  upon  the  track  without 
looking,  and  was  struck  by  a  car  coming  up  from  behind,  and 
was  injured..  Held,  that  he  was  guilty  of  contributory  negligence 
if  the  car  was  in  sight  and  could  have  been  seen  when  he  turned 
upon  the  track. 

2.  If,  when  plaintiff  drove  upon  the  track,  the  car  was  not  in 
sight,  and  he  traveled  about  300  ft.  along  the  track  without  look- 
ing for  the  approach  of  a  car,  and  was  injured  by  a  collision  with 
one,  he  was  guilty  of  contributory  negligence. 

3.  Where,  in  an  action  for  injuries  by  a  collision  with  a  street 
car,  the  complaint  simply  charges  negligence,  evidence  of  a  wilful 
intent  to  injure,  or  reckless  disregard  of  plaintiff's  safety,  is  inad- 
missible.— (McClellan  vs.  Chippewa  Val.  Elec.  Rv.  Co.,  85  N.  W. 
Rep.,  iot8.) 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Dec.  11,  1901. 
The  money  situation  has  taken  a  sudden  and  rather  unexpected 
turn  for  the  worse  during  the  last  fortnight.  The  change  is  due 
primarily  to  the  faikire  of  the  Treasury's  bond  purchases  to  longer 
afford  relief.  Apparently  the  free  supply  of  bonds  in  the  market 
became  exhausted  two  weeks  ago,  but  the  high  premium  offered 
for  redemption,  combined  with  the  slender  profit  in  circulation, 
induced  the  banks  to  sell  some  of  the  bonds  which  were  held  in 
Washington  as  security  for  note  currency.  The  redemption  pur- 
chases, when  they  came  to  be  of  this  character,  naturally  served  to 
defeat  their  intended  purpose,  for  the  money  paid  out  by  the 
Treasury  was  counterbalanced  by  the  necessary  paying  into  the 
Treasury  of  an  equivalent  sum  to  retire  the  notes  which  had  to 
be  withdrawn  from  circulation.  Outside  of  this,  the  ordinary  col- 
lections of  revenue  have  run  far  ahead  of  disbursements,  and  the 
influx  of  gold  to  the  Pacific  Coast  centers  has  fallen  to  almost 
nothing  beside  the  movement  of  a  month  ago.  Receipts  still  ex- 
ceed shipments  through  the  direct  interior  exchanges,  but  the 
excess  furnishes  very  little  offset  to  the  drain  from  the  Treasury. 
Consequently,  the  last  two  weeks  have  witnessed  a  heavv  con- 
traction in  the  New  York  Clearing  House  reserve,  which  has 
been  emphasized  by  moderate  shipments  of  specie  to  Europe  and 
by  a  further  expansion  in  loans.  The  legal  surplus  on  Saturday 
last  was  brought  down  to  less  than  $6,500,000,  and  on  Monday  the 
leading  lenders  of  money  marked  up  their  call  rates  quite  gener- 
ally to  6  per  cent.  Rates  for  sixty-day  loans  were  quoted  firmly 
at  per  cent,  and  for  the  longer  periods  up  to  six  months  4^/2 
per  cent  and  5  per  cent  was  bid.  Some  relief  was  caused  by  the 
heavy  liquidation  in  copper  and  other  securities  on  the  Stock  Ex- 
change, and  by  the  fall  in  foreign  exchange,  which  carried  the 
rate  below  the  level  at  which  general  engagements  of  gold  could 
be  made  at  a  profit.  But  there  is  very  little  doubt  that  the  money 
market  will  be  very  close  during  the  remaining  weeks  of  the  year, 
and  at  the  end  of  the  month,  when  preparations  for  the  enormous 
annual  corporation  settlements  are  being  made,  it  is  possible  that 
borrowers  on  call  may  have  to  pay  some  figures.  There  is  no 
cause,  however,  for  the  alarm  which  has  been  felt  in  certain  specu- 
lative quarters,  that  any  serious  stringency  will  develop. 

The  S*nck  Harket 

The  general  stock  market  is  dominated  at  the  moment  by  the 
twofold  uncertainty  of  the  outcome  of  the  copper  speculation 
and  of  the  immediate  course  of  the  money  market.  With  all  that 
has  been  discussed  and  written  upon  the  subject  of  the  decline 
in  Amalgamated  Copper,  no  one  apart  from  the  select  few  on  the 
inside  really  know  the  truth.  The  facts,  as  the  general  public 
know  them,  are  that  conditions  in  the  copper  trade  have  for  long 
been  unsatisfactory,  that  dividends  have  already  been  cut  to  cor- 
respond to  diminished  profits,  and  that  a  further  reduction  is  prob- 
able when  the  Amalgamated  directors  meet,  on  the  19th  of  this 
month.  On  the  other  hand,  the  company's  shares  have  fallen  to 
exactly  half  their  valuation  of  five  months  ago,  and  the  question 
logically  arises  whether  this  tremendous  decline  has  not  amply 
measured  the  fall  in  the  financial  condition,  together  with  all 
reasonable  possibilities  of  further  trouble,  in  the  affairs  of  the 
Amalgamated  Company.  The  reason  why  the  copper  situation 
has  such  a  close  bearing  upon  the  movement  of  the  market  lies 
not  so  much  in  the  magnitude  of  the  financial  interests  which 
control  the  property  as  in  the  wide  distribution  of  the  copper 
shares  in  the  hands  of  the  speculative  public.  The  enormous 
losses  in  this  quarter  have  naturally  compelled  the  .=acrifice  of  a 
great  quantity  of  securities  held  on  margin,  and  while  there  is  any 
prospect  of  this  liquidation  being  renewed,  the  general  market 
position  must  remain  a  good  deal  unsettled.  As  a  further  cause 
of  disturbance,  there  is  the  sudden  tightening  of  money  rates, 
which  has  been  described  in  the  foregoing  paragraph.  So  long  as 
the  possibility  remains  of  the  local  banks  being  forced  to  curtail 
loans  in  order  to  protect  their  surplus  reserve,  it  is  obvious  that 
speculative  interest  in  the  market  cannot  broaden.  But  the  two 
unsettling  factors  are  manifestly  of  a  temporary  nature,  and  senti- 
ment beneath  the  surface  is  still  very  strong  that  ultimately  the 
movement  of  prices  must  respond  to  the  remarkably  favorable 
features  of  the  general  situation,  which  have  a  permanent  signifi- 
cance for  security  values. 

The  rise  in  Manhattan  Elevated  reached  its  climax  for  the 
time  being  a  week  ago,  when  the  quotation  touched  145.  Sub- 
sequently it  became  apparent  that  a  strong  pool,  which  recently 


has  been  operating  in  the  shares,  had  liquidated,  and  that  the  with 
drawal  of  their  support  was  what  led  to  the  sudden  break.  Neither 
the  extreme  advance  nor  the  ensuing  relapse,  however,  reflected 
any  change  in  the  attitude  of  the  really  important  owners  of  the 
stock.  There  is  no  doubt  that  capitalists  associated  with  the 
management  added  largely  to  their  holdings  during  the  autumn, 
and  while  they  did  not  directly  encourage  the  violent  bidding  up 
of  quotations,  they  have  not  sold  out  yet.  Metropolitan  and 
Brooklyn  Rapid  Transit  have  dropped  back  sharply  as  the  specu- 
lative parties  responsible  for  the  recent  advance  have  sought  to 
realize  profits. 

Philadelphia 

Union  Traction  has  been  the  only  feature  in  the  recent  dealings 
among  the  street  railway  stocks  in  Philadelphia.  From  ,31,  the 
quotation  of  two  weeks  ago,  it  rose  steadily  to  35  last  Thursday, 
reacting  in  sympathy  with  the  general  market,  however,  to  33. 
No  definite  reason  is  assigned  for  the  advance.  The  speculative 
gossips  are  busy  discussing  the  probability  of  another  assessment 
call,  and  are  still  predicting  that  the  management  will  offset  this 
action  by  declaring  a  dividend  on  the  shares.  But  aside  from  this 
the  possible  grounds  of  the  buying  are  a  mystery.  The  market 
for  the  stock  reflects  the  extensive  accumulation  of  the  stock, 
which  went  on  at  the  low  level  of  the  autumn,  and  the  compara- 
tive ease  with  which  the  price  has  advanced  shows  that  the  pres- 
ent supply  is  limited.  Apart  from  Union  Traction,  dealings  have 
been  light,  and  generally  unimportant.  American  Railways,  "ex" 
the  quarterly  dividend  of  per  cent,  is  selling  about  where  it 
did  a  fortnight  ago.  The  increasing  earnings  of  the  company  are 
attracting  much  favorable  comment.  Railways  Company  General 
on  small  sales  dropped  from  to  5.  Fairly  large  dealings  in 
Consolidated  Traction,  of  Pittsburgh,  preferred,  all  around  the 
one  figure  of  63^,  an  apparently  part  of  the  operation  of  turning 
the  property  over  to  the  Philadelphia  Company.  Only  one  sale 
of  Pittsburgh  common — 100  shares,  at  233^ — was  recorded. 
Other  minor  transactions  include  Philadelphia  Traction  at  98, 
United  Traction  of  Pittsburgh  preferred  at  50%,  Rochester  Pass- 
enger common  at  40,  Consolidated  of  New  Jersey  at  67^,  and 
Hestonville  Passenger  preferred  at  74.  Sales  of  bonds  include 
United  Railways  4s  at  an  advance  from  90  to  90^,  Electric-Peo- 
ples Traction  4s  at  98.  Consolidated  of  New  Jersey  5s  at  iii^, 
and  1095^4.  ex  interest,  Hestonville  Passenger  5s  at  121,  Newark 
Passenger  5s  at  118M.  and  Indianapolis  4s  at  87 up  to  88.. 

Chicago 

The  decline  in  the  shares  of  the  surface  lines  which  followed  the 
franchise  tax  decision  of  a  month  ago  appears  to  have  run  its 
course.  City_  Railway  is  the  only  issue  which  has  suffered  any 
further  loss  during  the  fortnight.  It  sold  down  to  185  a  week  ago, 
rallied  to  187,  and  then  fell  off  again  to  185^.  Union  Traction 
common,  which  sold  as  low  as  10%  on  Dec.  2,  recovered  a  frac- 
tion to  11%  on  Dec.  5,  since  when  no  sales  have  been  reported. 
The  preferred  is  heavy,  but  no  lower,  around  47.  Elevated  shares 
have  held  firm,  but  with  scarcely  anything  doing.  Northwestern 
preferred  on  small  lots  advanced  from  88  to  90,  and  Lake  Street 
was  firmer  at  on  the  publication  of  the  annual  report,  which 

showed  a  surplus  of  $15,000  for  the  year,  against  a  deficit  of 
$16,000  the  year  before.  Metropolitan  preferred  rose  on  the  ex- 
ecution of  a  single  buying  order  to  91,  and  the  common  changed 
hands  at  41.  Officials,  of  the  road  anticipate  that  when  the  new 
Douglas  Park  extension  and  the  Canal  Street  terminal  are  put  in 
operation,  around  Jan.  i,  they  will  contribute  15,000  additional 
cash  fares  to  the  company  daily.  When  the  Garfield  Park  branch 
is  completed,  and  connection  made  with  the  Aurora  and  Wheaton 
electric  line,  another  large  source  of  increased  incom.e  will  be 
opened  up. 

Other  Traction  Securities 

St.  Louis  street  railway  issues  have  excited  great  interest  dur- 
ing the  last  two  weeks,  both  on  the  New  York  curb  and  in  all 
the  other  markets  where  they  are  dealt  in.  St.  Louis  Transit, 
which  was  selling  around  31  on  Nov.  26.  advanced  to  32^  on 
Nov.  30,  and  on  the  succeeding  days  was  bid  up  rapidly  to  36^8, 
the  last  point  being  reached  on  Dec.  4.  Since  that  time  there 
has  been  little  doing,  and  the  stock  has  reacted  about  2  points 
from  the  top.  The  reason  for  the  rise,  whatever  it  may  be,  has 
not  as  yet  been  disclosed.  But  that  the  recent  buying  has  been 
for  the  purpose  of  accumulation,  and  not  as  part  of  a  purely  specu- 
lative campaign,  may  be  inferred  from  the  comparatively  small 
transactions  which  have  accompanied  the  advance.  United  Rail- 
ways, of  St.  Louis,  preferred,  rose  as  high  as  91  on  Dec.  5,  but 
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has  since  reacted  to  8g  bid.  The  4  per  cent  bonds  have  been  dealt 
in  freely  around  91.  The  only  other  dealings  of  note  on  the  New 
York  curb  occurred  in  American  Light  &  Traction  issues.  The 
common  rose  2  points  to  23,  and  the  preferred  went  up  to  91, 
when  the  highly  favorable  October  statement  of  the  company  was 
published  last  Thursday.  Since  then  the  stocks  have  at- 
tracted no  attention.  Quotations  for  North  Jersey  Traction  se- 
curities have  risen  several  points  on  gossip  of  a  bridge  to  be 
erected  across  the  North  River,  which  will  connect  the  road  with 
the  New  York  surface  lines.  Sales  have  been  confined,  however, 
to  the  local  New  Jersey  markets.  United  Railways,  of  Baltimore, 
issues  have  continued  to  decline  very  steadily  during  the  last  fort- 
night, the  common  stock  selling  down  from  15^  to  14^,  the  in- 
come bonds  from  71%  to  67^,  and  the  4  per  cent  bonds  from  g4->4 
to  94^4-  The  decline  is  partly  attributed  to  the  unsatisfactory 
showing  made  in  the  recent  earnings  reports,  and  partly  to  the 
fears  that  Baltimore  traction  interests  will  be  attacked  in  the  com- 
ing session  of  the  State  Legislature.  Other  recent  sales  on  the 
Baltimore  Exchange  include  Charleston  Railway  5s  at  107V2. 
Nashville  City  &  Suburban  5s  at  94^  and  94M.  Baltimore  City 
&  Suburban  5s  at  114,  City  Passenger  Ss  at  loSyi,  Knoxville  Trac- 
tion 5s  at  gSy^,  and  Nashville  common  stock  at  3.  Massachusetts 
Electric  common  has  been  very  weak  on  the  Boston  Exchange. 
From  36,  where  it  sold  two  weeks  ago,  the  stock  has  fallen  rapidly 
to  31,  without  any  further  explanation  than  the  liquidation,  which 
has  been  going  on  all  over  the  Boston  speculative  market.  Massa- 
chusetts preferred  is  off  to  93^^.  On  the  other  hand.  West  End 
common  is  strong  and  higher  at  95,  and  the  preferred  at  114,  while 
sales  of  Boston  Elevated  are  reported  at  an  advance  to  167.  It 
is  said  that  the  annual  statement  about  to  be  issued  by  the  com- 
pany will  show  a  considerably  larger  proportion  of  increase  than 
the  statements  of  previous  years.  In  Louisville  100  shares  of 
Louisville  Railway  common  sold  on  Friday  at  107%,  a  loss  of  a 
point  from  the  previous  sale.  New  Orleans  City  &  Lake  has  sold 
in  odd  lots  at  30,  and  3054  for  the  common,  105  for  the  preferred, 
and  109^  for  the  general  mortgage  bonds.  The  Cleveland  market 
has  been  very  quiet  during  the  past  week. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 


ago: 

1901 

Closing  Bid 
Nov.  26  Dec.  10 

American  Railways  Company  . . ;   45%  *44 

Boston  Elevated    165  166 

Brooklyn  R.  T   671/2  621^ 

Chicago  City    188  I&5V2 

Chicago  Union  Tr.  (common)    11%  10% 

Chicago  Union  Tr.  (preferred)   47%  47 

Cleveland  City    106  112 

Cleveland  &  Eastern    31  31 

Cleveland  Electric    86%  86 

Columbus  (common)    45  45 

Columbus  (preferred)    100  100 

Consolidated  Traction  of  N.  J   67%  671/2 

Consolidated  Traction  of  N.  J.  os   110?4  tlOSy* 

Consolidated  Traction  of  Pittsburgh  (common)   23  22% 

Consolidated  Traction  of  Pittsburgh  (preferred)   64  63% 

Detroit  United    741/2  751/2 

Detroit  United  certificates    a75%  75 

Electric-People's  Traction  (Philadelphia)  4s   97%  98 

Elgin,  Aurora  &  Southern    40  42 

Indianapolis  Street  Railway   42  42 

Indianapolis  Street  Railway  4s   87  87% 

Lake  Street  Elevated   121/8  11% 

Louisville  (common)    107%  107% 

Louisville  (preferred)    115%  115% 

Manhattan  Ry   136%  135% 

Massachusetts  Elec.  Cos.  (common)   35%  32 

Massachusetts  Elec.  Cos.  (preferred)   93%  93% 

Metropolitan  Elevated,  Chicago  (common)   40%  40 

Metropolitan  Elevated,  Chicago   91  90 

Metropolitan  Street    167%  158% 

New  Orleans  (common)  •.   29%  29% 

New  Orleans  (preferred)    105  105 

North  American    93  93% 

Northern  Ohio  Traction  (common)   42 

Northern  Ohio  Traction  (preferred)   88%  88% 

North  Jersey   •••    22%  24 

Northwestern  Elevated,  Chicago  (common)   a41  a38% 

Northwestern  Elevated,  Chicago  (preferred)   87  a90 

Philadelphia  Traction    97%  97% 

Rochester  (common)    34  40 

St.  Louis  Transit  Co.  (common)   29%  34 

South  Side  Elevated  (Chicago)  al09  al09 

Syracuse  (common)    26  25 

Syracuse  Cpreferred)    'i3  60 

Third  Ave   120%  121% 


1901 
Closing  Bid 
Nov.  26  Dec.  10 


Twin  City,  Minneapolis  (common)  107%  106% 

United  Railways,  St.  Louis  (.preferred)   87%  89 

United  Railways,  St.  Louis,  4s   90  90% 

Union  Traction  (Philadelphia)    31%  33 


*  Ex-dividend.     t  Ex-interest,    (a)  Asked. 

Iron  and  Steel 

The  general  features  of  the  iron  and  steel  market  remain  about 
as  they  were  two  weeks  ago.  With  the  exceptioii  of  certain 
finished  materials,  notably  wire  and  nails,  which  have  displayed 
some  weakness,  the  situation  is  remarkably  strong,  with  demand 
outstripping  supply  at  every  point.  In  the  foundry  pig  trade  the 
entire  output  of  the  furnaces  is  booked  from  four  to  six  months 
ahead.  Bessemer  pig  is  sold  well  into  January,  while  the  scarcity 
of  steel  is  so  embarrassing  that  it  has  actually  been  found  profitable 
to  import  from  abroad  small  quantities  for  special  transactions, 
and  to  pay  the  high  duty.  It  is  impossible  for  large  orders  to  be 
filled  promptly,  even  when  premiums  are  offered.  Regarding 
steel  rails  the  Iron  Age  estimates  the  sales  for  1902  delivery  at 
1,368,000  tons,  exclusive  of  the  tonnage  of  electric  lines  and  the 
orders  which  will  be  carried  over  from  this  year.  Quotations  are 
nominally  unchanged  at  $16  for  Bessemer  pig,  $28  for  billets,  and 
$28  for  rails. 

rietals 

Quotations  are  as  follows:  Copper,  lake,  165^  cents;  tin,  25^ 
to  25I4  cents;  lead,        cents,  and  spelter,  4^^  cents. 

 *^  

CHICAGO,  ILL.— All  of  the  Northwestern  Elevated  Railroad  first  mortgage 
5  per  cent  gold  bonds  of  1900  have  been  called  for  redemption  Jan.  1,  1902,  at 
105  and  accrued  interest,  at  the  Illinois  Trust  &  Savings  Bank  of  Chicago. 

CHICAGO,  ILL. — The  Lake  Street  Elevated  Railroad  Company  has  filed  a 
report  with  the  Railroad  and  Warehouse  Commission  at  Springfield  for  the 
year  ending  June  30,  1901.  The  accounts  for  the  year  and  for  the  preceding 
year  are  as  follows: 

INCOME  ACCOUNT. 

1900-1901  1899-1900 


Earnings  from  operation   $782,030  $727,587 

Operating  expenses    379,513  370,259 


Net  earnings   $402,517  $357,328 

Deductions  from  income: 

Accrued  interest    $230,217  $224,070 

Interest  on  current  liabilities   47,144  37,281 

Interest  on  real  estate  mortgages    1,277  1,418 

Rents  paid  for  lease  of  road   88,899  100,009 

Taxes    17,074  11,178 

Miscellaneous    2,337   


Surplus    $15,566  *$16,628 


*  Deficit. 

Following  is  the  balance  sheet  of  Jime  30,  1901: 
ASSETS. 

Cost  of  road   $17,872,489 

Bonds  owned    308,350 

Cash  and  current  assets    41,220 

Supplies  and  materials   1,033 

Sundries    55,117 

Profit  and  loss  surplus   312,651 


Total    $18,590,860 

LIABILITIES. 

Capital  stock    $10,000,000 

Funded  debt    6,981,500 

Current  liibilities   .■   1,589,822 

Real   estate  mortgages   19,538 


Total    $18,590,860 


The  period  reported  is  not  the  regular  fiscal  year  of  the  company,  which  co- 
incides with  the  calendar  year,  but  the  figures  given  are  required  by  the  Rail- 
road and  Warehouse  Commission. 

LOUISVILLE,  KY.— It  is  reported  that  offers  for  the  purchase  of  the 
Louisville  Kailway  and  the  Louisville  Gas  Company  have  been  made.  The 
reports  are  numerous  and  conflicting.  One  report  states  that  120  has  been 
offered  for  both  the  common  and  preferred  stock  of  the  Louisville  Railway, 
and  that  115  has  been  offered  for  tiie  Louisville  Gas.  The  United  States 
Traction  Company,  incorporated  a  few  months  ago  and  whose  officers  have 
refused  to  disclose  its  direct  purpose,  is  said  to  be  behind  the  deal.  Among 
those  interested  in  the  latter  company  are:  William  de  Hertbern  Washing- 
ton and  Fred.  Howard  Poi'ter.  of  Now  York;  Stephen  D.  Dennison,  Gardiner 
W.  Kimball,  of  Wilmington.  Del. 
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UPTON,  MASS.— It  is  stated  that  the  Milford,  HolUston  &  Fraraingham 
Street  Railway  Company  is  negotiating  for  the  purchase  of  the  Milford, 
Attleboro  &  Woonsocket  Street  Railway,  and  it  is  also  said  that  the  com- 
pany is  negotiating  to  secure  control  of  the  Norfolk  county  line,  which  runs 
into  Dedham. 

BOSTON,  MASS.— The  Massachusetts  Electric  Companies  have  declared  a 
regular  semi-annual  dividend  of  $2,  payable  Jan.  1  to  stockholders  of  record 
Dec.  10.    The  books  will  not  be  closed. 

WORCESTER,  MASS.— The  Worcester  Traction  Company  has  been  dis- 
solved. The  capital  of  the  company  was  $460,000,  and  was  reduced  a  few 
months  ago  to  $60,000. 

PITTSFIELD,  MASS. — The  Railroad  Commissioners  have  approved  the 
issue  of  $550,000  original  stock  asked  by  the  Berkshire  Street  Railway  Com- 
pany. 

MILFORU,  MASS.— The  Milford,  Holliston  &  Framingham  Street  Rail- 
way Company  has  asked  the  Railroad  Commissioners  to  approve  an  issue  of 
$201,600  new  stock. 

MILFORD,  MASS.— The  Milford  &  Uxbridge  Street  Railway  Company  has 
asked  the  Railroad  Commissioners  to  approve  the  issuance  of  $50,000  stock 
and  $50,000  bonds. 

AMHERST,  MASS. — The  Railroad  Commissioners  have  approved  an  in- 
crease of  $5,000  in  the  capital  of  the  Amherst  &  Sunderland  Street  Railway 
Company. 

WESTFIELD,  MASS. — The  Woronoco  Street  Railway  Company  has  pe- 
titioned the  Railroad  Commissioners  for  approval  of  an  issue  of  $75,000 
twenty-year  5  per  cent  bonds,  to  take  up  floating  indebtedness. 

NEW  BEDFORD,  MASS.— The  New  Bedford  &  Onset  Street  Railway 
Company  has  asked  the  Railroad  Commissioners  to  approve  an  increase  of 
$200,000  in  its  capital,  making  the  total  $400,000,  and  of  an  issue  of  $300,000 
in  bonds. 

BOSTON,  MASS.— The  annual  report  of  the  Boston  Elevated  Railway 
Companjr  for  the  year  ending  Sept.  30,  as  filed  with  the  Railroad  Commis- 
sioners, shows: 

1901  1900 

Gross  receipts    $10,792,993  $10,141,209 

Operating  expenses    7,336,597  6,828,110 

Earnings  from  operation   3,456,395  3,313,099 

Receipts  from  other  sources   76,503  95,784 

Gross  income   3,532,899  3,408,8J4 

Fixed  charges   2,896,359  2,932,840 

Net  earnings    636,539  476,044 

Dividends   575,000  337,500 

Surplus  .v.;  .■  61,539  138,544 

The  balance  sheet  as  of  Sept.  30  compares  as  follows: 

Assets  1901  1900 

Cost  of  road   ■.   $5,278,371  $2,353,955 

Cost  of  land    3,514,928  1,803,175 

Cash    636,799  7,088,536 

Bills  receivable    469,313  200,187 

Current   assets    212,010  240,010 

Deposit  with  State   500,000  500,000 

Material  and  supplies    604,191  215,429 

Somerville  Horse  Railroad    102,851  102,851 

West  End  property  acount   4,026.045  2,584,628 

Subway    133,061   

Totals    $15,486,.573  $15,088,775 

Liabilities  1901  1900 

Capital  stock    $10,000,000  $10,000,000 

Vouchers  and  accounts    421,056  695,719 

Salaries  and  wages    133,649  149,067 

Dividends  not  called  for    9,884  7,950 

Matured  coupons    35,400  31,647 

Rentals  due    317,975  317,975 

Outstanding  tickets    20,281  19,564 

Notes  payable    375,000   

Accrued  liabilities    2,386,556  2,321,618 

Sinking  and  special  funds   1,323.262  1,143,262 

Surplus    463,509  401,970 

Total   $15,486,573  $15,088,775 

DETROIT,  MICH.— S.  F.  Angus  and  J.  D.  Hawks,  chief  owners  of  the 
Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway,  have  just  returned  from 
New  York.  They  deny  that  their  trip  was  for  the  purpose  of  closing  a  deal 
for  the  sale  of  the  road  to  the  Everett-Moore  syndicate,  but.  rather,  they 
completed  arrangements  to  make  extensions  to  their  system  on  plans  originally 
proposed.  It  is  understood,  however,  that  negotiations  are  still  under  way 
for  the  sale  of  this  property  to  the  syndicate. 

MINNEAPOLIS,  MINN.— Twin  City  Rapid  Transit  Company  has  declared 
a  regular  quarterly  dividend  of  1%  per  cent  on  preferred  stock,  payable  Jan. 
2.    Books  close  Dec.  23  and  reopen  Jan.  2. 

MINNEAPOLIS,  MINN,— The  Twin  City  Rapid  Transit  Company  has 
called  and  will  redeem  at  105  and  accrued  interest,  after  May  1,  1902,  at  the 
Farmer's  Loan  &  Trust  Company  of  New  York,  twenty  $20,000  bonds  issued  in 
1880  by  the  Minneapolis  Street  Railway  Company, 

MANCHESTER,  N.  H.— The  New  Hampshire  Traction  Company  has  pur- 
chased from  Wallace  D.  Lovell,  of  Newton,  Mass,,  the  Exeter,  Hampton  & 


Amesbury  Street  Railway;  Amesbury  &  Hampton  Railway;  Dover,  Somer- 
worth  &  Rochester  Railway;  Seebrook  &  Hampton  Beach  Railway;  Haverhill 
&  Plaistow  Street  Railway;  Haverhill,  Plaistow  &  Newton  Street  Railway; 
Portsmouth  &  Exeter  Railway.  The  Haverhill,  Plaistow  &  Newton  and  the 
Haverhill  &  Plaistow  are  under  construction,  and  the  Portsmouth  &  Exeter 
is  to  be  constructed.  The  officers  of  the  company  are;  W.  W.  Woodman, 
president;  C.  H.  Tenney,  vice-president;  H.  A.  Tenney,  treasurer;  Samuel  W. 
Emery,  clerk. 

NEW  YORK,  N.  Y.— The  Manhattan  Railway  Company  has  declared  a 
quarterly  dividend  of  1  per  cent,  payable  Jan.  2,  1902,  to  stockholders  of 
record,  at  the  closing  of  the  transfer  books  on  Dec.  13.  Transfer  books  will 
be  reopened  Dec.  26. 

KINGSTON,  N.  Y. — The  Railroad  Commissioners  have  granted  the  King- 
ston Consolidated  Railroad  Company  the  right  to  issue  a  mortgage  for 
$700,000  and  for  an  increase  in  its  capital  stock  from  $250,000  to  $400,000.  The 
company  absorbed  the  former  Colonial  Traction  Company,  and  will  employ 
the  increased  capital  in  the  purchase  of  the  Kingston  City  Railway  and  for 
new  construction. 

NEW  YORK,  N.  Y, — The  earnings  of  American  Light  &  Traction  Com- 
pany for  October  were  $87,069,  an  increase  of  32  per  cent.  To  pay  one 
month's  dividend  on  the  preferred  stock  requires  $36,690,  leaving  a  surplus 
for  the  month  of  $50,379;  surplus  for  three  months  ended  Sept.  30,  1901,  after 
paying  quarterly  dividend  of  1^/4  per  cent,  $19,570,  making  a  surplus  for  the 
four  months  ended  Oct.  31,  1901,  of  $69,949. 

BINGHAMTON,  N,  Y,— A  certificate  of  consolidation  of  the  Binghamton 
Railroad  Company  and  the  Binghamton,  Lestershire  &  Union  Railroad  Com- 
pany, forming  the  Binghamton  Railway  Company,  was  filed  with  the  Secretary 
of  State  Dec.  6.  The  capital  is  $1,150,000,  and  the  directors  are:  G.  Tracy 
Rogers,  J.  B.  Landiield,  J.  P.  Clark,  George  E.  Green,  J.  M.  Johnson,  Thomas 
J.  Keenan,  T.  S.  Rogers.  C.  J.  Knapp,  F.  E.  Ross  and  J.  B,  Rogers,  of  Bing- 
hamton, and  J.  W.  Cunningham,  of  New  York  City. 

CINCINNATI,  OHIO.— The  stockholders  of  the  Cincinnati,  Georgetown  & 
Portsmouth  Railroad  have  ratified  the  action  of  the  directors  in  authorizing 
an  increase  of  capital  from  $400,000  to  $1,500,000;  ako  the  issue  of  $1,000,000 
5  per  cent  bonds,  the  money  to  be  spent  in  extending  and  electrifying  the 
road.  The  work  of  electrifying  the  road  is  progressing  satisfactorily.  Rails 
are  being  laid,  and  a  dam  to  provide  water  power  is  being  constructed  across 
Olive  Branch  Creek. 

COLUMBUS,  OHIO.— The  rumor  that  the  Everett-Moore  syndicate  is  at- 
tempting to  sec^ire  control  of  the  Columbus  Railway  Company's  system  is 
being  renewed  with  persistency.  It  is  stated  the  syndicate  is  quietly  buying  up 
all  the  small  blocks  of  stock  in  sight,  with  a  view  to  securing  the  controlling 
interest. 

CANAL  DOVER,  OHIO.— The  Pomeroy-Mandelbaum  syndicate  has  ac- 
quired and  consolidated  the  Tuscarawas  Electric  Company  and  the  Tuscarawas 
Railroad  Company.  The  new  company  will  be  known  as  the  Tuscarawas 
Traction  Company,  and  will  be  capitalized  at  $350,000,  bonds  being  issued  for 
the  same  amount.  Officers  have  been  elected  as  follows:  F,  T,  Pomcroy, 
President;  J.  A.  Reutherford,  of  Canal  Dover,  vice-president;  J.  O.  Wilson,  of 
Cleveland,  secretary,  and  W.  A,  Akins,  of  New  Philadelphia,  treasurer  and 
general  manager.  The  above,  with  Will  Christy,  A.  E.  Akins,  Cleveland; 
George  Burrows,  of  New  Philadelphia,  and  Theodore  Wentz,  of  Canal  Dover, 
constitute  the  board  of  directors.  Lines  are  in  operation  from  Canal  Dover 
•to  New  Philadelphia,  and  from  New  Philadelphia  to  Uhrichsville.  The  former 
line  will  be  extended  from  Canal  Dover  to  Strasburg,  giving  the  system  20 
miles  of  road.  F.  T.  Pomeroy  has  been  inteersted  in  both  of  the  acquired 
roads  for  some  time. 

CLEVELAND,  OHIO.— 1  he  Springfield  &  Xenia  Traction  Company,  here- 
tofore Known  as  the  Little  Miami  Traction  Company,  has  authorized  an  issue 
of  .$500,000  in  bonds.  Ihe  road  is  being  built  between  Springfield  and  Xenia, 
and  is  nearly  completed.  Cars  will  be  in  operation  in  about  sixty  days.  The 
bond  issue  is  for  the  purpose  of  paying  for  the  construction  work.  Ihe  road 
is  one  of  the  properties  of  the  Pomeroy-Mandelbaum  syndicate. 

PITTSBURGH,  PA.— The  stockholders  of  the  Philadelphia  Company  met 
here  Dec.  4  to  conclude  negotiations  by  which  all  but  one  traction  line  in 
Allegheny  County — the  West  End  Company — will  come  under  its  control.  The 
stockholders  also  voted  on  increasing  the  capital  stock  of  the  company  from 
$21,000,000  to  $36,000,000,  and  the  authorized  bond  issue  from  $6,500,000  to  $22,- 
000,000.  When  the  meeting  had  adjourned  it  was  announced  that  the  several 
propositions  were  unanimously  voted.  The  new  regime  will  begin  on  Jan,  1 
next.  Of  the  375,460  shares  of  the  company,  302,808  were  voted.  Separate 
meetings  were  held.  The  first  meeting  voted  to  increase  the  capital  stock  by 
$15,000,000  common  shares;  the  second  voted  to  issue  the  $22,000,000  in  bonds, 
and  the  third  meeting  voted  to  approve  the  several  leases.  The  Widener- 
Elkins  syndicate  did  not  vote  its  holdings  for  an  additional  director  on  the 
board.  This  matter  was  deferred  until  some  future  time.  There  were  no 
changes  made  in  the  officers  of  the  Philadelphia  Company.  It  is  said  J.  D. 
Gallery  will  be  general  manager  of  the  combination.  Time  for  exchange  of 
Consolidated  Traction  stock  has  been  extended  by  the  Philadelphia  Com- 
pany until  Dec.  24, 

H.VMILTON,  OHIO.— A  letter  to  the  stockholders  of  the  Southern  Ohio 
Traction  Company  announces  that  arrangements  have  been  perfected  for  the 
consolidation  of  the  Southern  Ohio  Traction  Company,  the  Cincinnati  & 
Northwestern  Railroad,  the  Miamisburg  &  Germantown  Electric  Railroad  and 
the  Hamilton  &  Lindenwald  Electric  Transit  Company.  The  anonuncement  is 
signed  by  President  Will  Christy,  of  Akron,  and  Secretary  H,  C.  Lang,  of 
Cleveland.    The  joint  capital  involved  is  about  $3,500,000. 
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a  Deficit  due  to  strike. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co. 


ALB  \NY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ky.&  Elec.Co 


BINGHAMTON,  N.  Y. 
Binghamton  St.  lly. 
Co  


BOSTON,  MASS. 
Boston  Elev.  Ky.  Co. 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co  


PUFFALO,  N.  Y. 
International  Tr.  Co. 


CHICAGO,  ILL. 
Chicago  &  Milwaukee 
Elec.  Ry.  Co.... 


Northwestern  Elev. 


Union  Traction  


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
«fe  Eastern  


CORTLAND,  N.  Y. 
Cortland  &  Homer  Tr. 
Co  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  United  Ry.. 


Rapid  Ry. 


DULUTH,  MINN. 
Duluth-Superior  Tr. 


p 

eriod 

Total  Gross 
Earr.ings 

Operating 
Expenses 

I  m., 

Oct. 

'01 

51,479 

28  769 

1 

|00 

'l(i'43C 

26,502 

3  ** 

Sept. 

'01 

193,833 

98,904 

3  ** 

00 

l.W,3r9 

94,977 

9  *' 

'01 

402,800 

263,361 

9  " 

'00 

387,972 

241,782 

1  m., 

Oct. 

•01 

120,823 

84.091 

'00 

117,301 

82,489 

'01 

50.5,041 

.323,061 

\  '•' 

'00 

483,918 

319,764 

1  m., 

Oct. 

'01 

18,031 

10,012 

'00 

15,772 

9,668 

10 

'91 

169,950 

102,279 

10  " 

'00 

157,019 

91,785 

1  m., 

Oct. 

'01 

16,88J 

9,294 

'00 

14,793 

8,218 

'01 

80,044 

40,318 

4 

'00 

09,973 

35,660 

12  m 

,  Sept.'Ol 

10,809,496 

7,336,597 

12" 

"  'OU 

10,236,994 

6,828,110 

1  m., 

Oct.  '01 

1,067,106 

*  772,396 

'00 

991,4.")4 

*  6.39,98*J 

^  " 

'01 

4,500,707 

*3031519 

'00 

4,317,912 

*2601535 

June 

'01 

12,135,559 

*7316008 

'00 

11.768,550 

*7106373 

1 

Oct. 

'01 

601,241 

268,989 

'00 

240,417 

120,454 

1  *' 

'01 

2,477,7'.)o 

1,029,687 

\  11 

'00 

1,031,887 

469,199 

1  m,, 

N  ov. 

'01 

12,041 

5,804 

\ 

'00 

9,781 

5,604 

1 1 

'01 

159,453 

68,234 

11 " 

'00 

131,065 

53  940 

12  III 

June 

'01 

978,766 

322,645 

'00 

525,023 

180,453 

13  m 

June 

'01 

8,158,809 

3,942,194 

13  " 

•00 

8,345,748 

3,761,797 

1  m.. 

Oct. 

'01 

5,128 

2,368 

'00 

4,125 

2,936 

Sept. 

'01 

34,255 

23,144 

'00 

36,800 

24,752 

1  m  , 

Oct. 

'01 

8,765 

4,624 

'00 

7,201 

3  443 

r 

'01 

75,163 

43,125 

'OU 

52,13i 

29,856 

1  m.. 

Oct. 

'01 

200, 2S0 

109,662 

'01. 

191,615 

100.339 

9 

'01 

1,705,634 

943,983 

'00 

1,506,701 

822,451 

V  m., 

Nov. 

'01 

21,125 

12,370 

'00 

15,813 

11,793 

11  " 

'01 

229,853 

125,768 

U 

'00 

163,674 

92,993 

V  m., 

Oct. 

'01 

15,639 

8,558 

'00 

14,075 

6,318 

9  " 

Sept. 

'01 

124,184 

63,243 

9 

'00 

106,18; 

49,979 

1!^  in 

June 

'01 

31,024 

19.857 

12 

'00 

28,935 

16,927 

1  m., 

Nov. 

'01 

118,863 

64,8.38 

'00 

1m9,76P 

60,858 

11  ' 

'01 

1,374,784 

750,850 

11 

'00 

1,187,728 

661,097 

1  m., 

Oct. 

'01 

207,081 

*  153,504 

'00 

231,417 

+  131,010 

10" 

'01 

2,392,022 

*12al6r9 

10" 

'00 

2,116,153 

*  1182309 

I  m.. 

Oct. 

•01 

31,008 

*  18,747 

•00 

28,912 

17,176 

10*' 

'01 

327,216 

188,602 

10  " 

'00 

237,701 

134,.583 

I  m., 

Oct 

'01 

38,678 

22,.52;i 

10  " 

'01 

373,946 

201,074 

22,710 
19,864 
94,939 
63,402 
199,439 
146,190 


36,733 
31,815 
181,980 
164,154 


8,019 
6,104 
67.671 
65,364 


7,590 
6,574 
39  726 
34,313 


3,532,899 
3,408,884 

294,710 
351,472 
1,469,188 
1,616,387 
4,919,551 
4,663,177 

332,252 
119,963 
1,448,106 
562,68s 


6,23: 
4,177 
91,218 
77,125 

656,121 
344,.571 

4,216.615 
4,583,951 


2,760 
1,189 
11.111 
12,018 

4,141 
3,75b 
32,038 
22,278 

90,618 
91,276 
762,651 
684,248 

8,7.56 
4,031 
104,085 
70,681 

7,081 
7,857 
60,941 
50,307 


11,76 
11,998 


51,024 
48,911 
633,934 
523,721 


113,.57 
100,40' 
1,098,243 
933,843 

12,261 
1 1,766 
138,614 
103,178 


10,1.56 
169,872 


1  G 
Q  e 


12,438 
10,41' 


98,973 
109,786 


19,901 
19,901 
79,604 
80,0.'6 


2,890,359 
3,932,839 


4,341 ,748 
4,135,405 

100,928 
82,758 
408,134 
324,551 


400,693 
221,5.53 

4,058,040 
3,979,876 


1,362 
1,004 
9,875 
9,903 

3,305 
3,133 
35,6.53 
27,568 

21 ,356 
27,828 
179,6.'14 
190,385 

4,478 
3,238 
49,3.53 
35,503 


54,375 
54,375 


7,2;)' 

22,129 


.32,43 
31,60 
350,749 
343,229 


62,388 
55,997 
527,835 
.511,384 

9,470 
9,69V 
9li,095 
62,033 


9,181 
91,559 


o  <  o  c 


10,272 
9,447 


100,466 
86,404 


16.833 
14,914 
102,376 
84,126 


6.36,.539 
476,044 


577,803 
520,772 

231,323 
37,205 
1,039,972 
238,137 


69,362 
66,448 
583,016 
493,863 

4,278 
793 
54,833 
35,179 


6,566 
1,833 


4,470 
If  1  ,131 


21,588 
17,303 
373,185 
180,501 


51,189 
44,410 
570,418 
422,469 

2,792 
2,074 
41,913 
41,146 


6,975 
78,313 


255,428 
123,018 

158,575 
604,075 


1,398 
18) 
1,366 
2,146 

936 
635 


Company 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Soutliern  Tr  


HAMILTON,  O. 
Soutl«ern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt....  


MINNEAPOLIS,  MINN. 
Twin  City  R.  T.  Co.... 


MONTREAL,  <"AN. 
Montreal  St.  Ry.  Co.. 


NEWBURGH,  N.  Y. 
Newburgh  Electric. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co.. 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Railwavs  . 


Union  Traction  Co 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


ST.  LOUIS,  MO. 
St.  Louis  Transit  Co. 


SCRANTON,  PA. 
Scranton  Ry.  Co.. 


SYRACUSE,  N.  Y. 
Syracuse  H.  T.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


Period 


1  m., 
1  " 
9  " 


1  " 

9  " 
9  " 

1  m. 

I  " 

II  " 
11  " 


12  " 
12  " 

1  m. 

1  " 

2  " 


3  m.. 
3  '• 

12  " 

13  " 

3  m., 

3  " 
12  " 
12  " 

1  m. 
1  " 

4  " 
4  " 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
Sept.  '01 
'00 

,  Nov.  '01 
"  '00 
"  '01 
"  '00 


Oct. 


Oct. '01 
"  '00 
Sept.  '01 
"  '00 

Sept.  '01 
"  '00 
"  '01 
"  '00 

Aug.  •Ol 
'00 
"  '01 

"  '00 

Sept.  '01 
•■  '00 
"  '01 
"  '00 

Sept.  '01 
"  '00 

June  '01 
•'  '01 


Oct. 


1  m.,  Oct. 
1  " 


1  m. 
1  •' 


Nov.  '01 
•'  '00 
"  '01 
"  '00 


12  m  ,  June  '01 
12  "       "  '00 


1  m 

Sept.  '01 
"  '00 

20,991 

1  " 

20,727 

13  " 

"  '01 

218,569 

12  " 

"  '00 

203,057 

1  m. 
I  " 
4  " 
4  " 


Oct.  ,01 

"  'oo 

"  '01 
"  '00 


Aug.  '01 
"  '00 
"  '01 
"  '00 


1  in.,   Oct.  '01 


1  " 

10  " 
10" 


Oct.  '01 
-  '00 
"  '01 
••  '00 


1  m.,  Oct.  '01 

1   "  "  '00 

9  "  Sept.  '01 
9 00 


3  m.,  Sept.  '01 
3  "  '00 


oW 
H 


28,578 
25.270 
275,504 
234,125 


.31,839 
28,431 
253,892 
218.846 

12,084 
10,435 
138,898 
108,066 


206,812 
189,068 
1,992,060 
1,820,850 

270,9.52 
240,793 
3,340,165 
2,102,039 

182,581 
161,526 
1 ,900,679 
1,769,908 

13,615 
12,780 
27,003 
25,769 

2,284,565 
2,081,964 
10,455,872 
9,950,735 

3,750,285 
3,608,306 
14,730,767 
14,437,134 

4,630 
4,183 
21,676 
19,904 

3:5,751 
285,27' 
2,048,300 
1,930,716 

73,798 
61-888 
418,929 
373,025 


79,972 

77,1 
342,856 
323,693 


509,048 
505,728 
3,801,409 
2,657,716 


3,638 
48,781 
507,989 
504,852 


.56,206 
49,481 
224,575 
194,908 


101,220 
957.684 
871,258 


80,197 
•"8,432 


16,964 
16,984 
1.52,904 
149,851 


13,862 
14,296 
138,324 
1 12,023 

6,002 
5,106 
78,277 
74,748 


99,249 

96,033 
977,589 
933,2,50 

118,054 
109,.501 
,068.846 
981,006 


1,251,428 
1,122,657 

5,699 
4,932 
10,767 
10,182 

1,313,136 
1,236,711 
5,328,649 
5,195,312 

1,563,260 
1,555,036 
6,755,131 
6,631,254 

2,145 
1,1 
9,033 
8,613 

126,261 
108,137 
878,495 
797,583 


13,431.680  5  836,186 
13,249,825  5,624,905 


15,669 
10,770 
139,542 
108,198 


45,150 
51,10 
187,436 
195,186 


29,300 
34,787 
295,o;9 
;.'98,122 


:«,825 
26,721 
122,351 
107,213 


54,61 
52,094 
461,507 
468,239 


42,103 
46,1.55 


11  614 
8,285 
122,600 
84,274 


17,977 
14,136 
114  .568 
106,824 

6,082 
5,319 
.50,622 
33,318 


107,563 
93,044 
1,014,471 
887,600 

1.52,898 
131,291 
1,271,318 
1,121,023 


649,251 
647,246 

7,9;  6 
7,848 
16,3:^6 
15,587 

972,434 
845,253 
5,127,223 
4,755,423 

2,187,< 
3,053,270 
r,965,il.il 
7,805,880 

2,485 
2,306 
12  643 
11,290 

179,491 
177,140 

1,169,80; 

1,133,134 


',.595,495 
r,634,921 


5,322 
9,957 
79,02 
94,859 


34,831 
26,7.59 
155,420 
138,508 


r;d  126661 
13  993 
212,910 
206,7.30 


25,380 
22.760 
102,323 
87,695 


60,041 
49,126 
496,077 
408,019 


.38,094 
32,: 


■5  B 

V  o 


75,000 
67,500 


7,500 
7,.500 
67,500 
67,500 

2,176 
1,647 
21,976 
19,941 


63,409 
69,296 
624,810 
691,962 

29,03;i 
25  748 
503,273 
474,801 


6.33,:360 
626,925 
3,683,133 
2,688,644 

1,148,714 
I,128,i»86 
4,.531,0tj8 
4,445,720 

1,814 
1,  " 
6,014 
5,714 

C3,974 
63,213 
444,835 
434,751 


6,686.899 


3,196 
3.843 
38,618 
37,608 


24,923 
24.155 
99,784 
96,531 


19,025 
18,68'^ 
76,046 
74,546 


37,812 
34,270 
241,730 
316,238 


27,221 
27,348 


47,600 
16,774 


10,477 
6,636 
47,068 
39,324 

3,907 
3,673 
28,616 
13,376 


44,154 
23,748 
389,661 
195,6:J8 

123,865 
105,543 
768,045 
646,222 
I 


310,084 
218,328 
2  444,091 
2,066,779 

1,038,311 
934,285 
3,431, .567 
3,360,160 

671 
1,118 
6,629 
5,576 

115,.517 
11.3,927 
724,980 
698,383 


6,734,228  861,267 


938,022 


2,136 
6.115 
40,410 
57,250 


9,899 
2,604 
55.636 
31,976 


6  355 
4,072 
26,177 
13,149 


22,237 
14,8.55 
2.54,347 
191,781 


10,872 
4,928 


874 
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CONSTRUCTION  NOTES 


MOBILE,  ALA.— G  eorge  S.  Leathcrbury,  Jr.,  has  applied  to  the  Council 
for  a  franchise  for  the  construction  of  an  electric  railway  here.  The  new  line, 
if  the  franchise  is  granted,  will  be  a  direct  competitor  of  the  Mobile  Light 
&  Railway  Company,  recently  consolidated. 

BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  begun  rebuilding  its  lines  from  Birmingham  to  Bessemer  and  from 
Powderly  to  Bessemer.  The  entire  distance  will  be  19  miles.  The  track  will 
be  rebuilt  and  laid  new  with  70-lb.  rail.  The  company  has  acquired  the  Besse- 
mer power  plant  at  Bessemer,  and,  it  is  said,  will  spend  $250,000  improving  it. 

OAKLAND,  CAL. — It  is  reported  that  the  franchise  for  an  electric  rail- 
way between  Richmond  and  North  Berkeley  secured  by  William  G.  Hen- 
shaw  and  A.  S.  Macdonald,  of  Oakland  has  been  purchased  by  the  Oakland 
Transit  Company,  or  by  interests  connected  with  the  company. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Company  has  ap- 
plied to  the  Council  for  a  franchise  for  the  construction  of  a  system  of 
electric  railway  lines  to  traverse  the  principal  streets  on  which  no  lines  are  at 
present  operated.  The  company  has  perfected  its  organization,  the  following 
officers  being  elected:  H.  E.  Huntington,  president;  Espes  Randolph,  vice- 
president;  E.  B.  Holliday,  secretary;  I.  W.  Hellman,  treasurer. 

REDLANDS,  CAL.— The  San  Bernadino  Valley  Traction  Company  expects 
to  have  part  of  its  extensive  system  of  roads  in  operation  by  Jan.  1.  The 
main  line  of  the  company  connects  Redlands,  San  Bernardino  and  Colton, 
and  will  be  about  15  miles  long.  There  will  be  several  branches,  the  most  im- 
portant one  extending  from  San  Bernardino  to  Urbita  Springs,  one  of  the 
best-known  health  and  pleasure  resorts  in  the  country.  The  main  line  will 
pass  the  Cole  race  track,  owned  by  the  company,  and  the  plan  is  to  so  im- 
prove this  property  that  it  will  be  the  principal  amusement  grounds  for  Red- 
lands,  San  Bernardino  and  Colton.  At  the  city  line  of  Redlands  the  new 
road  will  connect  with  the  Redlands  Street  Railway,  and  it  will  traverse  the 
principal  thoroughfares  of  San  Bernardino  and  Cclton.  A  siding  into  the 
Santa  Fe  station  grounds  will  be  constructed  at  San  Bernardino,  and  the 
Santa  Fe  shops  in  that  city  will  also  be  passed.  In  Colton  the  road  will  ex- 
tend to  the  Southern  Pacific  Railroad  station.  The  company  will  not  erect 
its  own  power  station,  but  will  secure  power  from  the  Edison  Company, 
which  is  now  supplying  power  to  the  Los  Angeles  roads.  The  car  house  of 
the  company,  now  under  construction,  is  located  at  San  Bernardino.  The 
Illinois  Steel  Company  supplied  the  rails  for  the  road.  The  Brill  Company 
is  supplying  the  cars,  and  the  Roebling  Company  is  supplying  the  overhead 
material.  Max  French,  of  Los  Angeles,  who  does  most  of  the  construction 
work  for  the  Los  Angeles  Railway  companies,  is  the  general  contractor.  The 
officers  of  the  company  are:  Henry  Fisher,  president;  A.  C.  Denman,  Jr., 
vice-president  and  general  manager;  Harvey  H.  Duryee,  secretary;  Edward 
S.  Graham,  treasurer. 

ROCKFORD,  ILL.— The  Rockford  Belvulere  Electric  Railway  has  been 
placed  in  operation. 

BLOOMINGTON,  ILL.— James  E.  Johnson  has  given  notice  that  he  will 
shortly  apply  to  the  Council  of  Normal  for  a  franchise  to  construct  an 
electric  railway  in  that  city.  The  plan  of  Mr.  Johnson  and  his  associates, 
who  are  local  business  men,  is  to  construct  an  electric  railway  to  connect 
Bloomington  and  Normal. 

CHICAGO,  ILL. — Work  on  the  Metropolitan  Elevated  Railroad  extension 
is  progressing  rapidly.  All  the  foundations  on  the  Douglas  Park  branch  are 
in  to  Fortieth  Street,  and  the  superstructure  is  completed  almost  to  the  main 
line  of  the  Burlington  Railway.  All  stations  are  well  under  way,  and  track 
timber  and  all  materials  have  been  received.  It  is  expected  that  the  line  will 
be  open  to  traffic  early  in  January.  On  the  Garfield  Park  line  nearly  all 
foundations  are  laid. 

ELGIN,  ILL. — A  petition  with  the  nece'ssary  number  of  voters'  signatures, 
requiring  that  the  matter  of  extending  franchises  of  the  Aurora,  Elgin  & 
Chicago  Railway  in  Elgin  be  submitted  to  a  vote  of  the  people,  has  been 
submitted  to  the  City  Council.  This  is  the  result  of  an  agitation  of  the 
Trades  Council  in  favor  of  3-cent  fares  in  the  city  of  Elgin. 

CHICAGO,  ILL. — J.  Hamilton  Farrar  has  presented  a  scheme  for  placing 
street  railway  tracks  under  glass  sidewalks  along  each  side  of  the  street. 

WABASH,  IND.— The  Wabash  River  Traction  Company,  operating  be- 
tween Wabash  and  Peru,  will  shortly  begin  the  construction  of  an  extension 
to  Logausport,  a  distance  of  20  miles.  The  extension  will  probably  be  built  by 
C.  W.  Blakeslee  and  Sons,  of  New  Haven,  Conn.,  who  are  financially  in- 
terested in  the  company. 

EVANSVILLE,  IND.— The  Evansville  &  Mt.  Vernon  Railway  Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  construct  an  electric 
railway  from  Evansville  to  Mt.  Vernon,  extending  through  Vanderburg  and 
Posey  Counties.  John  E.  Anderson,  D.  P.  Leonard,  of  Mt.  Vernon;  John 
S.  Conlin,  of  Evansville;  A.  D.  Jones,  of  Howell;  George  Ford,  of  New  Har- 
mony are  the  incorporators  of  the  company. 

CORAOPOLIS,  IND.— TheCoraopoIis&Monaca  Electric  Railway  Company 
has  succeeded  in  securing  all  the  franchise  for  its  proposed  line,  and  grading 
has  been  begun.  The  road  will  be  constructed  partly  on  private  right  of  way 
and  partly  on  the  Beaver  Road.  A  list  of  the  franchises  secured  by  the 
company  follows:  Monaca,  Allegrippa  and  Colonia  and  the  townships  of 
Moon,  in  Beaver  County,  and  Moon,  Crescent  and  Hupinsell,  in  Allegheny. 
The  officers  of  the  company  are:  Joseph  A.  West,  president;  C.  I.  McDonald, 
vice-president;  William  M.  Beach,  treasurer;  H.  W.  Klein,  secretary;  Joseph 


A.  West,  Henry  C.  Fry,  H.  W.  Klein,  William  M.  Beach  and  C.  I.  McDonald, 
directors. 

MUNCIE,  IND. — E.  P.  Roberts  &  Company,  of  Cleveland,  are  closing  con- 
tracts for  the  construction  and  equipment  of  the  Muncie,  Hartford  &  Fort 
Wayne  Railway,  for  which  they  are  consulting  engineers.  Last  week  con- 
tracts were  closed  as  follows:  Chase  Construction  Company,  Detroit,  grading 
and  overhead  work;  C.  &  G.  Cooper,  of  Mt.  Vernon,  Ohio,  two  750-hp 
cross-compound  condensing  engines;  the  Sterling  Company,  of  Chicago,  three 
300-hp  boilers;  General  Electric  Company,  two  500-kw,  three-phase  gen- 
erators, rotaries,  static  transformers,  switchboards  and  car  motors.  Bids 
have  been  called  for  eight  passenger  coaches  and  one  work  car.  The  cars 
will  be  equipped  with  four  50-hp  motors.  For  the  present  the  road  will  be 
constructed  between  Muncie  and  Montpelier,  a  distance  of  30  miles,  all  on 
private  right  of  way.  The  officers  of  the  company  are:  S.  M.  Hexter,  of 
Cleveland,  president;  A.  J.  Johnson,  of  Muncie,  vice-president;  J.  C.  Gil- 
christ, of  Cleveland,  treasurer;  W.  E.  Hitchcock,  of  Muncie,  secretary.  The 
officers  and  F.  A.  Osborn  and  S.  A.  Scheuer,  of  Cleveland,  constitute  the 
board  of  directors. 

DES  MOINES,  lA.— The  Des  Moines  City  Railway  Company  has  com- 
pleted the  extension  of  the  University  line  to  Waveland  Park,  a  distance  of 
one-half  mile. 

DES  MOINES,  lA. — The  Interurban  Railway  Company  has  secured  deeds 
for  the  right  of  way  of  the  extension  from  this  city  to  Colfax,  between  Des 
Moines  and  Altoona,  a  distance  of  6  miles.  It  is  hoped  to  secure  deeds  for 
the  remaining  distance  of  the  line  some  time  this  month. 

CEDAR  RAPIDS,  lA.— The  Cedar  Rapids,  Iowa  City  &  Southern  Railway 
Company  has  been  incorporated,  with  a  capital  stock  of  $100,000,  to  construct 
a  steam  or  electric  railway  between  Cedar  Rapids  and  Iowa  City.  The  officers 
of  the  company  are:  William  G.  Dows,  president;  William  J.  Greene,  vice- 
president;  Isaac  B.  Smith,  secretary  and  treasurer.  The  officers  constitute 
the  board  of  directors,  and  their  place  of  residence  is  Cedar  Rapids. 

DES  MOINES,  IA.--The  railroad  committee  of  the  City  Council  reported 
Dec.  2  that  the  promoters  of  the  electric  railway  from  Des  Moines  via  Colfax 
to  Marshalltown  refused  to  comply  with  the  conditions  stipulated  in  the 
ordinance  which  the  committee  had  presented  to  the  Council,  modifying  the 
ordinance  submitted  by  the  promoters  themselves.  In  the  ordinance  sub- 
mitted by  the  committee  a  provision  had  been  made  for  the  company  to  pay 
into  the  city  treasury  the  sum  of  2  per  cent  of  the  gross  receipts  annually. 
The  promoters  of  the  electric  railway  refuse  to  consent  to  the  2  per  cent  tax, 
contending  that  they  ought  not  to  pay  any  more  for  franchise  rights  than  is 
paid  for  the  franchise  held  by  the  Des  Moines  City  Railway  Company.  On 
Dec.  3  the  City  Council  instructed  the  railroad  committee  by  resolution  to 
give  no  further  attention  to  the  new  street  car  franchise  until  the  proposition  of 
2  per  cent  on  the  gross  receipts  of  the  company  is  complied  with.  The  pro- 
moters of  the  new  line  now  propose  to  circulate  petitions  among  the  people, 
and  thus  secure  sufficient  signatures  to  force  the  City  Council  to  submit 
the  question  of  a  franchise  to  a  vote  of  the  citizens  of  Des  Moines.  They 
want  a  twenty-five-year  franchise  to  operate  a  street  railway  in  Des  Moines, 
and  are  desirous  of  obtaining  this  franchise  without  giving  any  concessions 
in  return.  Surveys  are  now  being  made  between  Des  Moines  and  Colfax 
for  the  proposed  line. 

LOUISVILLE,  KY.— A  meeting  of  the  directors  of  the  Louisville  &  West 
Point  Electric  Railway,  which  proposes  to  construct  an  electric  railway  from 
Louisville  to  West  Point,  was  held  here  a  few  days  ago.  After  the  meeting 
it  was  announced  that  arrangements  for  building  the  line  were  being  per- 
fected, and  that  a  site  for  the  power  house  had  been  obtained  at  Meadow- 
lands.  The  line  will  be  built  over  a  private  right  of  way,  all  of  which  has 
been  secured.    A.  J.  Turpin  is  vice-president  of  the  company. 

LEXINGTON,  KY.— The  Georgetown  &  Lexington  Traction  Company  has 
filed  amended  articles  of  incorporation  with  the  Secretary  of  State.  The 
capital  stock  of  the  company  has  been  increased  from  $5,000  to  $250,000.  The 
incorporators  of  the  company  as  set  forth  in  the  articles  are:  Y.  Alexander, 
of  Brooksville;  William  Adams,  B.  D.  Berry,  A.  S.  Rice,  of  Cynthiana;  H. 
P.  Montgomery,  of  Georgetown;  Gay  W.  Mallon,  of  Cincinnati,  Ohio. 

LEXINGTON,  KY.— The  Blue  Grass  Consolidated  Traction  Company,  with 
a  capital  of  $7,000,000,  has  just  been  incorporated  by  H.  C.  Beatty,  George 

B.  Davis  and  H.  B.  Davis,  of  Detroit;  C.  B.  Knapp,  Jr.,  of  Chicago;  W.  J. 
Loughridge,  Hal  P.  Headley,  M.  C.  Alford,  of  Lexington.  The  purpose  of 
the  company  is  to  construct  electric  railways  from  this  city  to  eight  or  nine 
surrounding  county  seats.  The  company  will  absorb  the  Blue  Grass  Traction 
Company,  which  has  secured  the  necessary  franchises  for  constructing  the 
projected  lines. 

LOUISVILLE,  KY.— The  Louisville,  Anchorage  &  Pewee  Valley  Electric 
Railway  has  been  completed  and  placed  in  operation.  The  new  road  is  the 
first  of  several  projected  suburban  lines  to  be  completed,  and  the  traffic 
that  has  been  enjoyed  since  the  inauguration  of  the  service  has  been  most 
gratifying.  The  company  has  obtained  entrance  to  the  city  over  the  lines 
of  the  Louisville  Railway  Company,  the  connection  being  made  at  Crescent 
Hill. 

DANVILLE,  KY.— The  Danville  Electric  Power  &  Railway  Company  has 
been  incorporated  to  construct  an  electric  railway  to  connect  Danville,  Junc- 
tion City  and  Shelby  City.   The  new  line  will  be  8  miles  long. 

NEW  ORLEANS,  LA.— Franchises  granting  the  Orleans  Railroad  Com- 
pany permission  to  build  51/2  miles  of  new  line  are  now  pending  before  the 
City  Council. 
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The  Power  Famine 

One  of  the  numerous  signs  of  prosperity  which  have  manifested 
themselves  in  the  last  two  years  is  the  very  common  shortage  of 
power  which  is  being  experienced  by  street  railway  companies, 
due  to  the  growth  of  traffic.  To  one  who  is  traveling  among  the 
larger  street  railway  companies  it  is  the  exception  rather  than  the 
rule  to  find  a  company  which  is  not  using  the  full  capacity  of  its 
power  house,  with,  perhaps,  a  short  period  of  overload  every  day, 
and  with  no  units  in  reserve  to  provide  for  a  breakdown.  This 
condition  of  affairs  is  due  to  the  great  increase  in  traffic  with 
which  the  manufacturers  of  generating  machinery  have  not  been 
able  to  keep  up.  It  requires  so  many  months  from  the  time  gen- 
erating machinery  is  ordered  until  it  can  be  in  operation  that 
even  the  most  farseeing  managers  are  likely  to  be  caught  with  a 
shortage  of  power.  In  these  times,  when  manufacturers  are  so 
crowded  with  work,  the  impossibility  of  getting  generating  ma- 
chinery in  short  time  must  be  remembered,  and  orders  should  be 
placed  a  sufficient  time  in  advance  of  actual  requirements  to  se- 
cure the  apparatus  when  it  is  needed.  There  are  not  a  few 
power  houses  in  the  country  where  the  disabling  of  any  unit  in 
the  power  house  would  result  in  shutting  down  a  part  of  the  sys- 
tem, because  of  the  impossibility  of  supplying  enough  powtr. 

Increasing  Use  of  Electric  Track  Switches 

Although  the  production  of  a  practical  track  switch,  to  be  op- 
erated electrically  by  the  motonnan  from  the  car,  has  been  long 
sought  for,  it  is  only  now,  after  over  ten  years  of  work  in  this 
direction,  that  the  use  of  automatic  electric  track  switches  is  be- 
coming established  as  a  commercial  success.  Mechanical  switches, 
operated  by  tripping  devices  attached  to  the  car,  have  been  pro- 
posed without  number,  but  it  is  only  the  electrically-operated  track 
switch,  supplied  from  the  trolley  feeders,  and  worked  fiom  a 
short  section  of  trolley  wire,  separated  by  section  insulators  from 
the  main  line,  or  from  a  short  insulated  section  of  track,  that  has 
found  much  use.  The  principal  difficulties  that  have  had  to  be  over- 
come in  the  electric  switch  were  in  the  exclusion  of  moisture  from 
the  solenoid  and  wires  leading  thereto.  This  is  largely  a  matter  of 
careful  design  and  thorough  workmanship.  Perhaps  one  reason 
electric  track  switches  are  coming  to  be  more  extensively  used 
than  formerly  is  that  they  are  not  expected  now,  as  before,  to 
perform  both  the  functions  of  switch  operator  and  track  cleaner. 
To  expect  a  switch  to  keep  itself  clear  of  dirt  automatically,  be- 
cause it,  is  operated  automatically,  is  to  hope  for  the  impossible. 
If  electric  track  switches  are  to  be  used  the  track  must  be  kept 
clean  enough  so  that  the  switch  can  operate,  and  there  is  no 
reason  for  supposing  that  this  cannot  be  done  at  far  less  expense 
than  by  hiring  a  man  to  clean  and  operate  one  switch  exclusively. 
To  state  the  case  briefly,  electric  track  switches,  as  now  used,  are 
being  made  watertight,  as  far  as  the  electrical  parts  are  concerned, 
and  are  not  expected  to  sweep  and  salt  the  switch  point,  as  well 
as  operate  it.  That  is  why  they  are  now  commercial  devices,  in- 
stead of  the  experiments  they  were  five  years  ago. 

Street  Signs 

We  have  commented  recently  on  the  absence  of  street  signs  in 
large  cities,  and  the  unfair  burden  thus  thrown  upon  the  busy 
conductor  when  people  ask  him  to  put  them  off  at  certain  thor- 
oughfares, the  location  of  which  they  are  themselves  unable  to  dis- 
tinguish, from  the  absence  of  any  special  peculiarity  of  archi- 
tecture or  landmark.  At  night  the  trouble  to  both  conductor  and 
passenger  is  enhanced,  for  even  on  a  street  well  lit  by  electric 
lights,  the  brilliant  illumination  of  the  ordinary  trolley  car  makes 
all  the  surroundings  look  dark,  and  to  get  one's  beariTigs  is  con- 
fessedly no  easy  job.  We  are  glad  to  note,  therefore,  that  in 
Greater  New  York,  Jacob  A.  Cantor,  the  new  president-elect  of 
the  Borough  of  Manhattan,  has  already  begun  to  give  the  matter 
his  serious  and  earnest  attention.    He  has  been  quoted  as  follows: 

"The  providing  of  street  signs,"  said  Mr.  Cantor  last  night,  "is  the  burning 
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question  of  the  hour  with  me.  I  am  giving  that  matter  more  attention  right 
now  than  I  am  the  appointments  which  I  will  have  to  make.  It  is  an  actual 
fact  that  I  have  received  more  communications  on  the  subject  of  street  signs 
than  I  have  received  with  regard  to  appointments.  Mr.  Low  has  informed 
me  that  his  mail  also  has  been  burdened  with  complaints  about  the  lack  of 
signs.  If  the  lack  of  street  signs  is  a  source  of  such  annoyance  to  resident 
New  Yorkers  as  my  correspondence  indicates,  what  must  be  the  annoyance 
to  strangers  from  this  same  cause?  In  some  sections  of  New  York  at  the 
present  time  you  can  walk  blocks  without  finding  a  sign  which  will  indicate 
to  you  where  you  are.  But  this  is  not  the  worst  of  it.  On  many  street 
corners  the  lamps  upon  which  the  names  of  the  streets  have  been  painted 
have  been  reversed,  so  that  the  wayfarer  who  depends  on  lamppost  signs 
frequently  gets  misinformation." 

Mr.  Cantor  gives  also  his  experience  in  street  car  travel,  con- 
firming our  own  views  and  statements  that  the  proper  labeling  of 
the  streets  in  the  greater  cities  would  very  materially  benefit  street 
railway  passengers  and  conductors  alike. 

In  New  York  we  have  observed  of  late  some  interesting  efforts 
in  this  direction.  The  plan  has  been  to  take  the  arc  lamp  posts, 
which  have  now  so  universally  superseded  the  gas  posts,  and  put 
signs  on  them,  legible  by  day  and  night.  One  of  the  most  in- 
genious moves  has  been  that  of  putting  a  sign  box  of  ornamental 
nature  midway  in  the  post,  with  the  street  and  avenue  names 
printed  boldly  in  white  on  a  black  background.  Within  the  bo.x 
are  incandescent  lamps.  Thus  the  arc  light  proper  is  not  obscured 
in  any  way,  and  the  sign  is  visible  every  hour  of  the  day,  while 
the  post  is  in  no  way  disfigured.  No  effort  is  required  to  read 
these  signs  at  a  distance,  and  by  them  anyone  can  "orient"  him- 
self easily  and  quickly.  To  those  who  have  seen  a  conductor  with 
a  car  full  of  people,  all  asking  to  be  put  off  at  certain  streets,  and 
growling  fiercely  at  him,  if,  in  the  pressure  of  his  work,  he  is  not 
quite  equal  to  the  task,  it  seems  that  such  signs  cannot  be  intro- 
duced any  too  quickly. 

The  Telephone  and  Trolleys 

Not  so  many  years  ago  any  one  of  our  readers  who  saw  the 
above  caption  would  infer  that  it  related  to  some  dispute  between 
the  two  interests  as  to  whether  the  trolley  had  any  right  at  all  to 
exist,  and  whether  the  telephone,  if  it  wanted  to  stay  on  earth,  had 
not  better  at  once  get  its  wires  off  it  and  adopt  aerial  metallic 
circuits.  The  course  of  time  has  .'een  the  ardor  of  that  early  fight 
mitigated,  and  on  the  whole  the  two  interests  are  getting  along 
together  very  nicely.  Indeed,  the  water  pipe  may  be  said  to  have 
fallen  into  the  place  of  the  telephone  as  an  antagonist  to  the 
trolley;  while,  strangely  enough,  it  is  now  some  of  the  more 
active  trolley  men  who  are  the  most  conspicuous  promoters  of 
new  telephone  enterprises.  There  always  have  been  capitalists 
interested  in  the  development  of  both  industries,  but  at  this 
juncture,  their  number  and  their  investments  seem  to  be  grow- 
ing, especially  among  those  who  affect  the  "independent"  side, 
opposed  to  the  older  Bell  regime.  Conspicuous  in  the  field  just 
now  are  the  Everett  group  of  trolley  magnates,  who  have  been 
doing  so  much  to  create  the  great  trolley  networks  of  the  Middle 
States.  Mr.  Everett's  telephone  enterprise  in  the  city  of  Cleveland 
is  familiar  to  most  people,  and  it  is  now  stated  that  the  Everett- 
Moore  syndicate  has  begun  an  independent  opposition  plant  in 
Detroit,  and  is  putting  a  million  dollars  into  it,  of  which  $300,000 
already  represents  an  underground  system.  At  this  point,  even, 
the  cycle  would  seem  to  be  complete,  for  if  an  enterprising  trolley 
manager  fifteen  years  ago  had  been  caught  putting  $300  into 
underground  telephone  wires,  his  sanity  would  have  been  seriously 
questioned,  and  he  would  have  been  regarded  as  an  enemy  of  the 
cause.  To-day  no  one  has  a  word  of  criticism  to  offer,  for  no  one 
knows  of  any  good  reason  why  those  telephone  wires  should  not 
work  most  satisfactorily,  without  offering  the  slighest  let  or 
hindrance  to  the  operation  of  the  trolley  lines  everywhere  around. 

Trolleymania 

A  new  form  of  complaint,  which  enables  a  man  to  secure  $10,- 
000  from  a  street  railway  company,  on  the  verdict  of  a  jury,  is 
surely  one  that  we  shall  hear  more  about.  Nothing  is  more  likely  to 
render  a  disease  fashionable  than  to  have  the  public  discover  that 


it  is  also  profitable.  It  is  usually  the  other  way;  the  more  fash- 
ionable the  disease,  the  greater  the  outlay  on  doctors,  drugs  and 
visits  to  health  resorts.  In  the  present  instance,  it  appears  that  a 
man  who  got  in  the  way  of  a  West  Broadway  car  in  New  York 
City,  and  was  carried  along  by  its  fender,  not  only  sustained 
physical  injuries,  but  became  subject  to  a  peculiar  mental  de- 
lusion.'To  him,  as  to  Irving's  Mathias  in  "The  Bells,"  the  air  is 
always  full  of  the  clampr  of  insistent  gongs;  and  in  addition,  a 
huge  trolley  car  is  always  chasing  him.  Although  he  has  been 
otherwise  sane  and  able  to  make  money  outside  verdicts,  h<;  is  so 
sensitive  to  the  tintinnabulation  of  the  bells,  that  even  the  very 
pots  and  pans  in  the  kitchen  are  compelled  to  subdue  their  clatter 
in  muffled  vibrations,  lest  the  sound  should  upset  his  nerves.  This 
is  certainly  extremely  interesting,  although  we  note  that  Dr. 
Robert  Safford  Newton,  the  medical  expert  for  the  Metropolitan 
Street  Railway  Company,  said  that  in  all  his  experience  in  accident 
cases  he  had  never  heard  of  a  man  who,  though  in  every  other 
way  perfectly  sane  and  able  to  attend  to  his  business  affairs,  suf- 
fered from  delusions  which  could  be  called  trolleymania.  Dr. 
Newton  said  that  the  term  was  apt  to  be  adopted  into  the  glossary 
of  medico-legal  expressions. 

Letting  pass  the  hybridity  of  the  word  "trolleymania,"  which 
is  hardly  likely  to  be  so  precious  and  soothing  as  "Mesopotamia," 
even  to  the  verdict  winner,  we  can  but  view  with  mingled  alarm 
and  amusement  the  wide  range  of  complaints  that  open  up  along 
similar  lines.  We  understand  that  already  the  elevated  roads  are 
threatened  with  cases  of  the  same  character,  where  the  victims 
state  that  they  never  hear  "Step  lively"  without  running  a  block, 
or  "Push  up  in  the  center  of  the  car"  without  becoming  involved 
immediately  in  a  regular  scrimmage  with  the  nearest  man.  Some 
of  the  typewriter  companies  also  contemplate  changing  their  ma- 
chines, owing  to  suits  brought  by  nervous  editors,  bankers  and 
clerks  harassed  by  the  rattle  of  the  keys,  and  dreaming  all  night  of 
hieroglyphic  jumbles  in  endless  sheets.  We  note  that  according 
to  Dr.  Lung,  who  was  on  the  Pekin  relief  expedition,  many  of 
the  marines  were  stricken  with  a  "boo  hoo"  weeping  epidemic, 
due  to  the  racket  made  around  them  by  a  noisy  and  cruel  enemy, 
but  we  know  of  no  litigation  against  the  Empress  of  China  in 
consequence.  Out  West,  in  Wyoming,  men  who  live  among  the 
sheep  all  day  long,  and  hear  nothing  but  their  ceaseless  bleatings, 
often  go  crazy,  it  is  said,  and  get  the  "sheep  walk,"  as  the  result 
of  the  racking  of  their  nerves.  They  will  now  be  able  to  bring 
successful  suits,  we  opine,  against  their  employers,  the  owners  of 
the  ranches. 

The  Adaptability  of  Electricity  to  Heavy  Electric  Railroading 

Whatever  may  have  been  true  during  the  last  few  years  in  re- 
spect to  the  lethargy  of  steam  railroad  companies  in  considering 
the  use  of  electricity  as  a  motive  power,  it  can  certainly  be  said 
that  the  developments  of  the  last  two  or  three  months  have  clearly 
shown  the  subject  to  be  a  vital  one  to  the  steam  railroad  com- 
panies. We  had  occasion,  about  a  year  ago,  to  comment  on  the 
seeming  disappearance  of  interest  in  electricity  as  a  motive  power 
by  the  steam  railroad  companies  of  the  country,  not  as  a  universal 
panacea  for  all  the  difficulties  which  they  meet  or  as  a  power  for 
use  under  all  conditions  of  traffic,  but  as  a  rival  of  the  steam  loco- 
motive under  such  special  conditions  as  experience  with  electric- 
ity has  shown  it  to  be  especially  adapted.  It  will  be  remembered 
that  during  the  first  three-quarters  of  the  last  decade  steam  rail- 
road officials  evinced  a  lively  interest  in  the  possibilities  of  electric 
power  for  the  hauling  of  their  trains,  and  during  this  period  nota- 
ble investigations  were  conducted  on  the  subject  through  an  alli- 
ance of  steam  and  electric  railway  experts  of  the  highest  grade. 
The  Illinois  Central  Railroad  Company  conducted  an  extensive 
series  of  investigations  into  the  applicability  of  the  power  for  its 
suburban  service  to  the  south  of  Chicago,  while  as  early  as  1892, 
the  Northern  Pacific  and  the  Wisconsin  Central  railroads,  then 
in  the  control  of  the  Villard  interests,  went  so  far  as  to  secure  the 
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design  of  an  electric  locomotive  of  60  tons  weight.  This  loco- 
motive, however;  was  never  built.  Other  railroad  companies  in 
the  East  looked  into  the  subject  quite  carefully,  and  papers  on  the 
application  of  electricity  to  different  phases  of  trunk  line  rail- 
roading formed  a  feature  of  the  meeting  of  nearly  every  steam 
railroad  association. 

Whatever  may  have  been  the  reason  for  the  lapse  of  interest  in 
the  subject,  whether  it  was  that  the  conservative  interests  among 
the  railroads  were  so  great  as  not  to  recognize  intrinsic  merits  in 
the  new  motive  power,  or  whether  the  application  of  electricity 
to  railroad  work  and  the  skill  of  manufacturers  of  electrical  ap-. 
paratus  had  not  advanced  far  enough  to  warrant  any  radical 
change,  it  is  not  our  purpose  now  to  consider;  certain  it  is,  that 
commencing  really  with  the  adverse  decision  against  electricity 
adopted  by  the  Illinois  Central  Railroad,  this  word  seems  to  have 
dropped  out  of  the  vocabulary  of  the  average  steam  rail  operator 
and  owner.  It  is  true,  reminders  of  the  early  interest  taken  in 
electric  power  by  the  steam  railroad  companies  of  this  country 
remain  with  us  in  the  case  of  the  electric  locomotives  on  the  Belt 
Line,  of  the  Baltimore  &  Ohio  Railroad,  and  later  in  the  notable 
work  accomplished  by  the  New  York,  New  Haven  &  Hartford 
Railroad  in  its  Hartford-New  Britain  and  Nantasket  Beach 
branches..  These  seem,  however,  to  have  been  generally  regarded 
by  steam  railroad  companies  as  exceptions  only  to  the  general 
rule  of  the  superiority  of  steam,  and  typifying  merely  very  un- 
usual circumstances  under  which  electric  power  could  be  more 
satisfactorily  employed  than  its  older  rival.  It  is  hard  to  imagine 
any  subject  directly  connected  with  his  own  work  which,  in  a 
sense,  apparently  disappeared  so  completely  from  the  mental 
horizon  of  the  average  steam  railroad  manager  during  the  last 
three  years  than  that  of  the  use  of  electric  power.  Even  the  pro- 
posed high-speed  electric  road  between  New  York  and  Phila- 
delphia, advocated  by  the  late  A.  L.  Johnson,  created  only  a 
slight  ripple  on  the  otherwise  placid  surface  of  the  steam  railroad 
ocean  of  content. 

During  this  ostrich-like  policy  on  the  part  of  the  steam  rail- 
roads, interurban  electric  railroads  have  been  built  throughout  the 
country  ih  competition  with  parallel  steam  railroad  lines.  And 
while  their  equipment  may  not  have  been  of  the  kind  suitable  for 
the  neighboring  steam  road,  and  while  they  may  have  been  built, 
in  many  cases,  on  the  highways  and  city  streets  instead  of  under 
or  over  them,  it  is  nevertheless  true  that  their  mileage  has  in- 
creased enormously,  and  they  have  been  gradually,  but  surely, 
obtaining  a  large  traffic,  in  part  created,  but  in  part  without 
doubt  taken,  from  the  steam  railroads.  As  time  has  gone  on  these 
interurban  projects  have  been  becoming  more  and  more  ambi- 
tious, so  that  now  while  the  Johnson  idea  of  a  railroad  between 
New  York  and  Philadelphia  may  not  be  realized,  the  interurban 
electric  roads  are  reaching  out  for  through  traffic,  and  the  con- 
nection by  them  of  our  neighboring  cities  is  only  a  question  of  a 
very  short  time. 

It  may  fairly  be  said  that  if  the  steam  railroad  companies  in- 
tend to  retain  their  traffic,  they  must  recognize  the  merits  of  elec- 
tric traction,  and  it  is  noticeable  that  the  first  companies  prom- 
inently to  consider  the  subject  are  the  New  York  Central  and 
Pennsylvania.  The  agitation  in  New  York  City  for  improved 
motive  power  in  the  Park  Avenue  tunnel  of  the  former  company, 
which  recommenced  last  summer  with  more  than  its  usual  hot 
weather  vigor,  at  last  seems  approaching  fruition.  The  railroad 
company  in  question  has  engaged  a  first-class  electrical  engineer 
to  study  the  whole  subject  of  electric  traction  for  this  particular 
service,  and  is,  no  doubt,  honestly  engaged  in  endeavoring  to 
reach  an  understanding  of  the  problem.  It  is  undeniably  a  serious 
undertaking,  involving  many  problems  for  which  there  is  now  no 
precedent,  and  which,  to  say  the  least,  are  all  of  a  most  difficult 
character,  but  that  all  these  conditions  can  be  satisfactorily  ful- 
filled by  electric  power  there  can  be  no  question. 

The  latest  recognition  of  the  value  of  electric  power  is  the 
decision  announced  Dec.  12  by  the  Pennsylvania  Railroad  Com- 


pany, and  referred  to  elsewhere,  of  constructing  a  new  under- 
ground terminal  in  connection  with  its  main  line  under  the  Hud- 
son River  and  into  New  York  City.  This  road  is  to  be  operated 
electrically  in  the  same  manner  as  the  recently  constructed  Or- 
leans Railway  extension  in  Paris,  by  which,  as  our  readers  re- 
member, the  steam  trains  are  hauled  through  a  partly  sunken  and 
partly  underground  extension  by  electric  locomotives  into  the 
very  heart  of  Paris.  It  has  also  been  announced  that  the  com- 
pany will  use  the  same  station  in  New  York  City  as  that  to  be 
employed  by  the  Long  Island  Railroad  at  Thirty-Fourth  Street 
and  Seventh  Avenue.  This  Long  Island  Railroad  extension,  the 
route  of  which  was  first  made  public,  as  far  as  we  know,  in  the 
large  inset  map  of  the  Oct.  5  issue  of  the  Street  Railway 
Journal,  is  also  to  be  operated  by  electricity,  and  the  Pennsyl- 
vania Railroad  extension,  of  which  we  publish  elsewhere  a  plan 
and  profile,  will  comprise  by  far  the  most  elaborate  application  of 
electric  power  for  traction  purposes  made  by  any  steam  railroad 
company  in  the  world.  Indeed,  when  these  two  lines  are  com- 
pleted and  operated,  as  they  will  be,  in  connection  and  harmony 
with  the  underground  rapid  transit  system  in  New  York  City,  the 
latter  will  be  provided,  when  we  also  include  surface  and  elevated 
lines,  also  employing  the  same  motive  power,  with  the  most  com- 
plete rapid  transit  facilities  in  existence  in  any  large  city. 

The  construction  of  this  Pennsylvania  Railroad  extension  im- 
mediately introduces  directly  into  New  York  transportation  in- 
terests another  factor  which  financially,  as  well  as  from  an  en- 
gineering point,  seems  certain  to  make  matters  interesting  dur- 
ing the  next  ten  years.  Operated,  as  this  extension  will  be,  in 
connection  with  the  new  Rapid  Transit  in  New  York  City,  in  1905 
at  the  latest,  the  city  will  present  as  ideal  an  example  of  electric- 
ity, as  applied  to  urban  transportation,  as  can  almost  be  imagined. 
The  trunk  line  trains  of  the  Pennsylvania  and  Long  Island  Rail- 
roads, and  also  probably  of  the  New  York  Central  Railroad,  will, 
by  that  time,  be  hauled  into  the  city  by  electric  locomotives, 
while  the  suburban  trains  of  all  three  companies  will  enter  the  city, 
if  at  all,  by  the  same  motive  power,  either  by  locomotives  or  as 
motor-car  trains.  The  Rapid  Transit  Railway,  which  will  use 
motor-car  trains,  will  provide  rapid  transportation  under  ground 
to  Brooklyn  and  the  Bronx,  and  underneath  Manhattan,  and  also 
probably  by  extensions  to  the  Connecticut  State  line,  if  not  fur- 
ther. The  elevated  and  surface  roads  will  also  be  operated  electri- 
cally, and  with  the  existing  surface  roads,  will  care  for  the  shorter - 
haul  passengers  inside  the  limits  of  the  greater  city.  It  is  also 
by  no  means  impossible  that  some  at  least  of  the  surface  street 
lines  of  New  Jersey  will  have  a  New  York  terminal  through  the 
negotiations  now  being  carried  on  by  the  North  Jersey  Street 
Railway  Company  for  the  half-constructed  tunnel  between  New 
York  City  and  Hoboken. 

The  Pennsylvania  Railroad  Company  has  stated  officially  that 
the  method  of  operation  to  be  employed  by  it  is  similar  to  that  in 
use  by  the  Orleans  Railroad,  of  Paris.  Particulars  of  installation 
from  the  company's  original  plans,  were  published  in  our  issue 
for  June,  1898,  while  views  of  the  truck  and  locomotive  used  were 
published  in  the  Street  Railway  Journal  for  February,  1899, 
and  Aug.  4,  1900.  As  will  be  remembered,  the  Orleans  Railroad 
Company,  which  is  one  of  the  trunk  line  railroads  of  France,  hauls 
its  trains  between  the  outskirts  of  Paris  to  the  Quai  d'Orsay,  a 
distance  of  2^  miles,  by  electric  locomotives.  All  of  the  electrical 
apparatus  was  built  in  America.  The  locomotives  are  similar,  in 
general  appearance,  to  those  on  the  Baltimore  &  Ohio  Rail- 
road, except  that  they  weigh  only  about  45  tons  each,  instead  of 
97  tons,  and  have  four  driving  axles,  with  a  G.  E.-65  motor  on 
each.  While  the  installation  is  a  very  pretty  one,  it  in  no  wise 
compares  in  extent  or  importance  to  that  which  will  be  required 
by  either  the  Pennsylvania  or  New  York  Central  Railroads.  While 
the  weight  of  the  trains  hauled,  250  tons  to  300  tons,  will  be  about 
the  same,  the  average  numlicr  of  trains  both  ways  per  day  on  the 
Orleans  Railroad  is  only  about  150,  as  against  about  550  through 
the  New  York  Central  tunnel. 
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Erie  Rapid  Transit  Street  Railway 


This  is  the  title  of  a  new  railway,  15  miles  in  length,  which 
was  placed  in  operation  Nov.  27,  1901,  and  which  extends  from  the 
city  of  Erie  to  the  town  of  North  Fast.  It  is  constructed  along 
the  Buffalo  road,  through  Wesleyville,  Harbor  Creek  and  Moore- 
headville,  towns  averaging  from  800  to  3500  population.  The 
territory  is  thickly  settled,  being  the  center  of  the  grape  belt  of 
Western  Pennsylvania  and  New  York,  and  is  dotted  with  vine- 
yards and  small  fruit  farms  throughout  almost  the  entire  length 


streets  are  occupied  in  the  towns.  Chestnut  poles,  7  ins.  at  the 
top  by  30  ft.  long,  are  used  throughout,  supporting  No.  00  trolley 
wire  and  No.  0000  copper  feeders. 

The  power  station  building,  located  about  midway  of  the  line, 
near  Harbor  Creek,  is  a  substantial  structure  of  brick  and  steel, 
fireproof  throughout,  and  measures  73  ft.  x  53  ft.  It  contains  two 
steam  and  electrical  units  of  300  hp  each.  Clark  engines  of  the 
simple  non-condensing  type  are  used,  direct  connected  to  West- 
inghouse  railway  generators,  of  200-kw  capacity  each.  The  boiler 
room  contains  two  325-hp  Keeler  water-tube  boilers,  with  the 
necessary  boiler  feed  pumps,  feed-water  heaters,  pipes,  etc. 

The  car  house,  located  at  the  same  place,  and  shown  in  the  gen- 
eral engraving,  is  also  of  brick  and  steel,  56  ft.  x  150  ft.  Tt  con- 
tains at  present  an  equipment  of  eight  cars  with  snow  plow  and 
sweeper.  The  cars  are  of  the  type  adopted  by  the  contractors  as 
their  standard  high-speed  interurban  car,  and  have  been  placed 
in  operation  by  them  upon  the  Hampton  Roads  Railway,  Jersey 
Central  Traction  Company  and  Westchester,  Kennett  &  Wilming- 
ton Railway,  which  are  now  being  constructed  or  operated  by 
them.    These  cars  are  45  ft.  in  length,  vestibuled  at  each  end,  and 


SUBWAY  UNDER  LAKE  SHORE  AND  NICKEL  PLATE  TRACKS 


STANDARD  CAR 


of  the  line.  The  franchises  for  the  line  are  perpetual,  and  include 
an  extension  of  the  present  line  from  North  East  along  the  Buffalo 
road  to  the  New  York  State  line.  This  property  is  a  part  of  the 
through  line  for  which  arrangements  are  now  being  made  for 
high-speed  interurban  service  between  Erie  and  BufTalo. 

The  road  is  located  upon  the  side  of  the  highway,  the  alignment 


contain  twin  Pullman  windows,  whicli  give  them  an  exceptionally 
attractive  appearance.  They  have  center  aisles,  cross  reversible 
seats,  upholstered,  with  a  smoking  compartment  in  each  car. 
They  are  each  equipped  with  four  35-hp  Westinghouse  motors, 
capable  of  maintaining  a  maximum  speed  of  40  miles  per  hour, 
and  are  mounted  on  Peckham  trucks. 


CAR  HOUSE  AND  POWER  STATION  OF  ERIE  RAPID  TRANSIT  RAILWAY  COMPANY 


being  very  direct,  and  with  practically  no  grades,  except  one  short 
ascending  and  descending  grade  of  about  4  per  cent  near  North 
East,  so  that  the  run  can  be  made  in  fifty  minutes  between  the 
business  centers  of  Erie  and  North  East. 

The  track  construction  is  of  6o-lb.  T  and  70-lb.  girder  rail,  con- 
nected with  No.  0000  concealed  copper  bonds,  and  mounted  on 
standard  ties,  6  ins.  x  8  ins.  x  8  ft.  long,  spaced  2  ft.  centers.  At 
Harbor  Creek  is  the  under  grade  crossing,  illustrated  herewith. 
It  has  abutments  of  ashlar  masonry,  with  steel  girders,  which  sup- 
port the  tracks  of  the  Lake  Shore  Railroad,  while  abutments  of 
concrete  and  steel  girders  carry  the  Nickel  Plate  Road  overhead 
at  the  same  place. 

The  overhead  construction  is  of  standard  flexible  brackets  on  the 
side  of  highway  and  span  construction,  where  the  centers  of  the 


The  officers  of  the  Erie  Rapid  Transit  Street  Railway  Company 
are  Thomas  B,  Hall,  president;  W.  E.  Hayes,  vice-president,  and 
T,  Holland  Paist,  secretary  and  treasurer.  The  general  office  of 
the  company  is  653  Drexel  Building,  Philadelphia. 

A  traffic  arrangement  with  the  Erie  Motor  Company  enables  the 
cars  of  this  company  to  be  run  without  change  from  North  East, 
through  the  city  of  Erie  to  the  Lake  Front,  with  free  transfer  of 
passengers  to  all  parts  of  the  city  system.  The  line  was  financed, 
constructed  and  equipped  by  the  Vandegrift  Construction  Com- 
pany, 653  Drexel  Building,  Philadelphia.  The  line  was  con 
structed  under  the  general  supervision  of  H.  A.  Clarke,  chiel 
engineer  of  the  Vandegrift  Construction  Company,  and  under  the 
immediate  direction  of  Captain  G.  D.  Howell,  constructing  en- 
gineer for  the  same  company. 
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Railroad  Tunnels  Under  the  Hudson  River 


Great  interest  was  excited  in  railway  circles  last  week  by  the 
anoiincement  made  on  Dec.  12  of  the  proposal  of  the  Pennsyl- 
vania Railroad  to  run  its  trains  to  New  York  City  through  a  tun- 
nel under  the  Hudson  River,  and  the  alleged  purchase  by  the 
North  Jersey  Street  Railway  Company  of  the  half-completed 
tunnel  between  Washington  Street,  Jersey  City,  and  Chris- 
topher Street,  New  York.  So  far  as  the  latter  is  concerned.  Presi- 
dent E.  F.  C.  Young  stated  that  he  was  unwilling  to  discuss  the 
subject,  except  to  say  that  an  arrangement  had  been  made  with  the 
owners  of  the  tunnel,  looking  to  the  use  of  it  by  the  trolley  cars  of 
the  company,  his  reasons  being  that  the  plans  of  the  company  had 
not  been  completed.  It  was  otherwise  with  the  Pennsylvania  Rail- 
road Company,  which  made  the  following  official  announcement: 

"The  Pennsylvania  Railroad  Company  is  now  prepared  to  carry 
out  its  policy,  long  since  adopted,  of  extending  its  railroad  into 
New  York  City,  therein  establishing  a  suitable  passenger  ter- 
minus for  the  accommodation  of  the  public. 

"To  accomplish  this  on  a  comprehensive  plan,  the  Long  Island 
Extension  Railroad  Company  will  withdraw  its  application  for 
powers  to  construct  its  terminal  railroad,  and  in  lieu  of  such  inde- 
pendent construction  it  is  now  proposed  to  build,  under  the 
charter  of  the  Pennsylvania-New  York  Extension  Railroad  Com- 
pany, just  organized,  and  a  New  Jersey  railroad  company,  about 
to  be  organized,  a  through  underground  connection  between  the 
Long  Island  Railroad  and  the  Pennsylvania  lines  in  New  Jersey, 
and  to  construct  a  proper  and  commodious  joint  underground 
terminal  station  in  New  York  City  for  the  Pennsylvania  and  Long 
Island  roads. 

"After  years  of  exhaustive  study  the  conclusion  has  been  reached 
that  a  tunnel  line,  operated  by  electricity,  is  in  every  way  the  most 
practical,  economical,  and  the  best  both  for  the  interests  of  the 
railroad  company  and  of  the  city.  The  line,  as  adopted,  will 
traverse  the  city  of  New  York  from  the  Hudson  River 
to  the  East  River,  and  be  under  ground  throughout,  and  at 
such  depth  as  not  to  interfere  with  the  future  construction  of  sub- 
ways by  the  city  on  all  its  avenues,  similar  to  the  one  now  build- 
ing along  Fourth  Avenue. 

"As  the  railroad  will  be  wholly  under  ground  and  operated  elec- 
trically, in  the  same  manner  as  the  recently  constructed  Orleans 
Railway  extension  in  Paris,  it  will  not  be  objectionable  in  any 
way.  There  will  not  be  any  smoke,  dirt,  or  noise,  and  as  all  the 
surface  property  may  be  built  upon  after  being  utilized  under- 
neath for  railroad  purposes,  the  neighborhood  of  the  station  will 
be  improved  instead  of  marred,  as  is  so  often  the  case  when  rail- 
road lines  are  constructed  on  the  surface  or  elevated. 

"The  company  has  acquired  the  bulk  of  its  property  for  its  prin- 
cipal station  and  means  to  go  forward  m  the  acquisition  of  such 
additional  properties  as  will  be  required,  either  by  purchase  or 
condemnation,  in  the  belief  that  the  city  authorities  will  meet  the 
application  in  a  spirit  of  fairness  and  expedite  as  much  as  possible 
this  much  needed  improvement  and  great  public  convenience. 
Immediately  upon  the  necessary  authority  being  granted  the  work 
of  construction  will  proceed  and  the  whole  line  be  completed  and 
put  in  operation  as  soon  as  possible." 

A  plan  and  section  of  the  proposed  tunnel,  from  Long  Island 
City  to  the  New  York  and  New  Jersey  State  line  in  the  Middle 
of  the  Hudson  River,  are  presented  herewith..  The  route  in  New 
Jersev,  where  connection  will  be  made  with  the  present  tracks  of 
the  Pennsylvania  Railroad,  has  not  yet  been  announced.  Two 
tunnels  will  be  laid,  however,  certainly  at  first,  and  will  run  side 
by  side  under  the  river  from  a  point  near  the  Hoboken  line  to  the 
State  line.  There  they  divide,  one  running  to  and  under  the  bulk- 
head line  at  West  Thirty-First  Street  and  the  other  beneath  the 
foot  of  West  Thirty-Second  Street. 

The  Long  Island  route  will  require,  as  shown,  three  tunnels. 
At  the  East  River  line  they  will  turn  northward  at  an  angle  of 
about  ,30  degs.,  converging  at  the  same  time,  until  they  reach  the 
block  between  Borden  Avenue  and  Flushing  Avenue,  just  south 
of  the  Long  Island  Railroad  station  and  ferry  slips,  on  the  Long 
Island  City  side.  The  two  southern  tubes  are  brought  together 
near  Vernon  Avenue,  Long  Island  City.  The  northernmost  joins 
them  at  East  Avenue,  and  the  three  come  to  the  surface  on  the 
Long  Island's  tracks,  at  Thompson  Avenue  and  Purves  Avenue, 
about  a  quarter  of  a  mile  back  from  the  East  River. 

It  is  unlikely  that  any  great  proportion  of  the  Pennsylvania's 
suburban  trains  will  come  into  Manhattan,  at  least  at  first.  For 
its  express  and  through  trains,  two  tunnels  to  Manhattan,  it  is  said, 
will  probably  be  enough.  For  the  Long  Island,  on  the  other  hand, 
two  tunnels  would  not  enable  it  to  run  all  its  express  and  suburban 
trains  into  Manhattan.  The  use  of  a  third  tunnel  is  made  impera- 
tive by  the  large  number  of  trains  coming  in  and  going  out  at  the 
morning  and  evening  rush  hours,  respectively. 


tor 


~  £•/» 


J/tV 


oi/j/yi'j/d'  -. 


3AVHJ.9-- 


J/l/ise-- 


88o 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL  No.  25. 


The  tubes  used  are  to  be  18  ft.  6  ins.,  inside  diameter,  and  the 
maximum  grade  will  be  per  cent.  For  ventilation  dependence 
will  be  had  on  the  passage  of  the  trains.  Three  years  are  esti- 
mated for  the  completion  of  the  work,  and  the  cost  less  than  $50,- 
000,000.  The  tunnels  in  the  North  River  will  be  some  25  ft.  to  30 
ft.  below  the  bottom  of  the  river,  in  soft  mud,  and  will  be  trussed 
inside,  and  supported  every  150  ft.  on  piers  extending  down  to 
hard  bottom. 

As  the  practice  of  the  Orleans  Railroad  Company,  of  Paris,  has 
been  referred  to  by  the  officials  in  the  Pennsylvania  Railroad  in 
describing  the  plan  which  they  have  in  mind  for  electric  traction, 
some  particulars  of  this  installation  are  given  below. 

Eight  electric  locomotives  are  used,  all  built  by  the  General 
Electric  Company,  of  Schenectady,  and  supplied  under  the  con- 
tract to  the  railroad  by  the  French  Thomson-Houston  Company. 


ELECTRIC  LOCOMOTIVE  USED  ON  THE  ORLEANS  LINE  IN  PARIS 

A  view  of  one  of  these  locomotives  is  presented  herewith.  Each 
consists  of  a  cab  of  steel,  mounted  on  two  trucks.  The  principal 
dimensions  of  the  locomotives  are  as  follows: 

Length  over  all   9  meters  (29  ft.  6  ins.) 

Height  of  cab  above  the  rail   1.4  meters  (4  ft.  11  ins.) 

Total  height  of  locomotives   3.4  meters  (11  ft.  6  ins.) 

Wheel  base  of  each  truck   2.25  meters  (7  ft.  4^^  ins.) 

.Weight  of  locomotive   45  tonnes  (99,000  lbs.) 

Each  locomotive  is  equipped  with  four  G.  E.-65  motors,  geared 
by  a  single  reduction  to  the  axle,  and  controlled  by  type  L-7  con- 
troller. Each  locomotive  is  capable  of  drawing,  on  a  grade  of 
I.I  per  cent,  a  train  of  300  tons,  not  including  the  locomotive,  in 
seven  minutes  from  the  Austerlitz  station  to  that  on  the  Quai 
d'Orsay,  a  distance  of  3.8  km   (2^  miles.) 

Current  is  supplied  by  means  of  a  third  rail,  placed  outside  of 
the  track,  and  which  is  used  for  the  return  circuit.  For  switching 
purposes  at  certain  points,  an  overhead  conductor,  as  well  as  a 
third  rail  in  the  center  of  the  track,  is  employed,  and  for  this  rea- 
son the  locomotive  is  equipped  with  an  overhead  contact  device 
as  well  as  six  shoes.   The  maximum  grade  is  i.i  per  cent. 

 *^  

Outline  of  Franchise  Ordinance  for  Chicago 


The  committee  on  local  transportation  of  the  Chicago  City 
Council  has  decided  upon  the  main  points  of  an  ordinance  which 
will  be  presented  to  the  Council,  and  be  the  subject  for  discussion 
at  five  public  hearings  to  be  held  in  the  Council  chamber.  Four 
of  these  public  hearings  will  be  for  the  representatives  of  civic 
trade  and  labor  organizations,  and  the  last  for  representatives  of 
the  street  railways.  The  provisions  of  the  outline  measure  are  as 
follows: 

Five-cent  cash  fares  and  the  sale  of  six  tickets  for  a  quarter. 

Compensation  to  the  city  shall  be  a  percentage  on  the  gross  re- 
ceipts of  the  company,  paid  monthly. 

Within  the  territory  bounded  by  Sixteenth  Street,  Halstead 
Street  and  Chicago  Avenue  the  companies  shall  use  tracks  and 
motive  power  jointly. 

Universal  transfers  shall  be  provided  that  passengers  may  be 
carried  from  any  point  in  the  city  to  any  other  point  for  one  fare. 

The  companies  must  pave,  sprinkle,  repair,  clean,  and  keep  clear 
of  snow  the  portions  of  the  streets  lying  within  their  right  of  way. 

Franchises  shall  be  for  a  period  of  twenty  years. 

Provision  for  ultimate  municipal  ownership  also  shall  be  incor- 
porated. 

Failure  of  the  companies  to  observe  the  terms  of  the  ordinance 
shall  be  ground  for  the  forfeiture  of  the  franchise. 


High-Speed  Electric  Road  Under  Construction  Between 
Trenton  and  New  Brunswick 


Much  interest  has  been  attracted  to  the  work  which  is  be- 
ing actively  carried  on  in  the  construction  of  a  high-speed  electric 
railway  across  New  Jersey,  which  will  connect  the  cities  of  Trenton 
and  New  Brunswick  in  that  State.  Thejroute  selected  after  leaving 
Trenton  is  through  Hamilton  Square,  Edinburg,  Dutch  Neck, 
north  of  Cranbury  Village,  near  Dayton,  and  thence  to  Milltown, 
a  distance  of  23  miles.  Both  Trenton  and  New  Brunswick  will  be 
entered  over  the  local  electric  railway  lines  of  those  cities.  No- 
where will  the  road  strike  any  large  towns  between  its  terminal 
points,  and  it  will  traverse  a  country  especially  adapted  for  a  high- 
speed railroad.  As  will  be  seen,  the  road  is  on  the  direct  line  be- 
tween New  York  and  Philadelphia,  and  will  form  an  important 
link  in  such  a  through  line,  if  it  is  built. 

The  line  will  be  laid  with  80-lb.  rails,  will  be  rock  ballasted,  and 
will  be  equipped  with  a  third  rail.  It  will  be  laid  entirely  upon 
private  right  of  way,  and  grade  crossings  will  be  avoided  wherever 
possible.  The  feed  wires  will  be  carried  in  a  conduit  alongside  the 
track,  thus  avoiding  the  use  of  poles  and  cross  connecting  wires. 

It  is. the  intention  of  the  promoters  of  the  new  line  to  use 
standard  steam  railroad  passenger  coaches  of  60  ft.  to  66  ft.  in 
length.  The  cars  will  each  be  equipped  with  four  motors,  and 
will  be  run  at  a  speed  of  as  high  as  77  miles  to  80  miles  per  hour. 
In  addition  to  the  passenger  service,  it  is  proposed  to  operate  a 
full  freight  service,  first  by  steam  and  later  by  electric  loco- 
motives. 

The  line  will  be  owned  by  the  Trenton  &  New  Brunswick  Rail- 
way Company,  which  was  incorporated  Dec.  10  at  Trenton,  with 
$1,000,000  capital.  The  road  is  being  built  by  Stern  &  Silverman,  of 
Philadelphia,  the  well-known  electrical  engineers,  who  have  de- 
posited with  the  proper  authorities  in  Trenton  $46,000;  that  is 
$2,000  per  mile,  as  required  by  law. 

 ^♦^•^  

The  Rockingham  County  Light  and  Power  Company 


The  contracts  for  the  equipment  of  a  large  plant  at  Portsmouth, 
N.  H.,  with  an  initial  installation  of  2500  kw,  have  been  recently 
awarded.  The  undertaking  is  for  the  purpose  of  operating  some 
150  miles  of  street  railways  and  interurban  lines  in  the  vicinity  of 
Portsmouth  and  Portland,  Me.,  by  a  three-phase  transmission  line. 
It  is  expected  that  twelve  sub-stations  will  be  required  in  the  de- 
velopment. The  generator  contracts,  which  have  been  awarded 
for  the  central  power  station,  are  for  two  General  Electric  loo-kw, 
13,200-volt,  three-phase,  25-cycle  units,  operating  at  94  r.  p.  m. 
The  General  Electric  Company  has  also  secured  the  order  for  the 
exciters  of  these  machines,  consisting  of  two  loo-kw,  i2S-volt 
dynamos.  The  generators  will  be  direct  connected  to  two  1600- 
hp  Rice  &  Sargent  engines,  manufactured  at  the  Providence  En- 
gine Works,  Providence,  R.  I.,  and  the  exciters  will  be  direct 
connected  to  two  12-in.  vertical,  compound  Westmghouse  en- 
gines. As  the  company  expects  to  do  a  large  lighting  business, 
there  will  be  installed  with  the  initial  equipment  two  200-kw  Gen- 
eral Electric,  60-cycle,  two-phase,  2300-volt  alternators;  one  of 
which  will  be  direct  connected  ^o  a  70-in.  Westinghouse  engine, 
while  the  other  will  be  driven  by  a  motor. 

The  boiler  plant,  for  which  contracts  have  been  awarded  to 
Thayer  &  Company,  Incorporated,  of  New  York,  will  consist  of 
five  520-hp  Aultman  &  Taylor  boilers  of  the  Cahall  type,  equipped 
with  Roney  mechanical  stokers,  supplied  by  Westinghouse, 
Church,  Kerr  &  Company.  The  plant  will  be  furnished  with  a 
complete  equipment  of  gravity  buckets  and  conveyors  by  the 
Link  Belt  Engineering  Company,  of  Nicetown,  Pa.  The  engines 
are  to  be  operated  condensing,  the  pumps  and  condensers  being 
supplied  by  the  International  Pump  Company.  Two  Blake  com- 
pound duplex  pumps,  one  10  ins.  x  16  ins.  x  8  ins.  x  12  ins.,  and 
the  other  14  ins.  x  20  ins.  x  26  ins.  x  24  ins.,  are  included  in  the 
order,  and  a  Worthington  36-in.  elevated  central  condenser. 

It  is  estimated  that  before  completion  an  investment  of  $500,000 
will  be  necessary  to  make  the  development.  While  at  present  but 
2500  kw  will  be  the  maximum  capacity,  the  buildings  have  been 
planned  so  as  to  permit  of  the  output  being  trebled,  and  it  is  con- 
fidently expected  that  this  increase  will  be  necessitated  in  the  near 
future.  Prominent  New  York  and  Boston  capitalists  are  inter- 
ested in  the  scheme,  and  the  engineering  details  are  in  the  hands 
of  Sanderson  &  Porter,  engineers  and  contractors,  of  New  York 
City.  Work  will  be  carried  on  with  all  possible  expedition,  and 
it  is  expected  that  everything  will  be  in  readiness  to  start  up  by 
the  early  summer  of  next  year. 
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London  Letter 


(From  Our  Ozvii  Correspondent.) 

The  Glasgow  International  Exhibition  closed  its  doors  on  the 
evening  of  Saturday,  Nov.  9,  after  the  most  successful  exhibition 
that  has  ever  been  held  in  this  country,  and  as  a  financial  success 
is  probably  greater  than  any  exhibition  ever  held  in  any  country. 
The  proceedings  of  the  official  closing  ceremony  was  held  in  the 
Grand  Hall  on  the  evening  of  the  closing  day,  the  ceremonies 
of  which  were  chiefly  of  a  religious  character.  Lord  Blythswood, 
president  of  the  exhibition,  occupied  the  chair,  and  he  was  ac- 
companied to  the  platform  by  the  Lord  Provost  Chisholm,  chair- 
man of  the  executive,  and  other  office  bearers.  It  is  interesting  to 
numerous  than  on  a<iy  other  day,  the  numbers  being  173,266. 
From  the  opening  of  the  exhibition,  on  May  2,  till  the  closing,  on 
Saturday,  11,497,222  persons  passed  the  turnstiles,  or  more  than 
double  the  number  at  the  exhibition  in  1888.  The  whole  gate 
money  taken  amounts  to  £167,887,  compared  with  £113,266  in 
]888.  It  is  expected  that  the  exhibition  will  yield  from  £80,000 
to  £100,000,  which  will  doubtless  be  applied  to  some  good  public 
purpose.  On  the  Monday  evening  following,  a  reception  was 
given  to  the  guarantors  of  the  exhibition  by  the  president,  the 
chairman,  vice-chairman,  and  members  of  the  executive  council. 
The  guests  on  arriving  were  received  by  the  Hon.  the  Lord 
Provost,  who  wore  the  uniform  of  a  Lord- Lieutenant,  and  by 
the  vice-chairman,  ex-Bailies  John  Shearer  and  J.  H.  Dickson. 
The  Lord  Provost,  in  the  course  of  the  evening,  proposed  a  vote 
of  thanks  to  the  guarantors  for  the  services  which  they  had  ren- 
dered, and  more  specially  ' to  the  convenor  of  the  committee — 
Bailie  Shearer.  Ex-Bailie  Shearer,  in  replying,  after  tracing  the 
history  from  the  inception  of  the  exhibition,  in  March,  1897,  to 
the  present  moment,  stated  that  the  guarantee  fund  had  amounted 
to  the  magnificent  sum  of  £508,916.  Other  speeches  followed, 
and  ex-Bailie  Dickson  took  the  occasion  of  saying  that  all  the 
accounts  had  not  been  yet  received,  but  when  these  had  been 
fully  met  the  balance  would  not  be  £100,000,  but  that  it  would  be 
a  very  handsome  one.  In  the  early  part  of  the  evening  dancing 
was  indulged  in,  and  during  the  latter  part  of  the  evening  refresh- 
ments were  served  at  bufTets  on  the  main  and  uppei  floors  to  a 
gathering  which  could  not  have  been  much  short  of  3000  people. 

Mr.  Philip  Dawson,  who  has  been  so  long  and  honorably  asso- 
ciated with  the  firm  of  R.  W.  Blackwell  &  Company,  electrical 
engineers  and  contractors,  has  decided  to  disassociate  himself 
with  commercial  business,  and  has  resigned  his  directorship  with 
that  firm.  Mr.  Dawson  will  go  into  business  as  a  consulting  elec- 
trical engineer,  and  one  of  his  first  appointments  has  been  that  of 
consulting  electrical  engineer  to  the  London,  Brighton  &  South 
Coast  Railway,  along  with  Major  Cardew.  Mr.  Dawson  has  also 
been  retained  by  R.  W.  Blackwell  &  Company  as  their  consult- 
ing electrical  engineer.  Mr.  Dawson  will  doubtless  receive  the 
congratulations  of  his  numerous  friends  for  getting  into  a  field 
most  suited  to  his  tastes  and  ability. 

The  London  County  Council,  in  addition  to  the  contracts  which 
we  have  noted  above,  is  also  paying  particular  attention  to  the 
whole  tramway  problem,  and  if  one  studies  a  map  of  London  on 
which  the  various  tramway  lines  are  marked,  it  is  interesting  to 
note  that  all  the  tramway  lines  in  the  north  come  to  within  about 
half  a  mile  of  the  river,  and  that  all  the  tramways  on  the  south 
side  of  the  Thames  also  stop  short  of  the  river,  though  they  are 
considerably  closer.  In  this  way,  therefore,  there  is  a  belt  about 
half  a  mile  wide,  which  is  not  touched  in  any  way  by  tramways, 
making,  for  the  present,  an  impossibility  for  tramway  communi- 
cation between  the  north  and  south.  As  is  well  known,  the  Lon- 
don County  Council  is  operating  the  tramways  on  the  south  side 
of  the  river,  but  the  tramways  on  the  north  side  of  the  river  have 
been  leased  to  the  North  Metropolitan  Tramways  Company,  who 
are  still  operating  them.  There  has  been  considerable  dispute  be- 
tween the  London  County  Council  as  to  the  operation  of  these 
tramways,  the  County  Council  wishing  them  to  be  converted  to 
electric  traction,  and  the  Metropolitan  Tramways  Company  re- 
fusing to  do  so,  without  ample  compensation.  The  London  County 
Council  has  now  decided  to  give  notice  to  the  Tramways  Com- 
pany that  they  intend  putting  in  force  the  provision  of  the  lease 
by  which  they  can  insist  upon  electric  traction  being  installed. 
The  Metropolitan  Company  has  refused  to  give  any  price  for  the 
surrender  of  the  lease,  but  the  lease  contains  clauses  by  which  the 
County  Council  can  enforce  the  introduction  of  electric  traction, 
though  they,  themselves,  will  have  to  provide  capital  for  the  neces- 
sary work.  Some  months  ago  the  County  Council  requested  their 
chief  engineer,  J.  W.  Ryder,  accompanied  by  A.  Baker,  the  man- 
ager of  the  London  County  Council  Tramways,  and  J.  Allan 
Baker,  a  member  of  the  London  County  Council,  to  proceed  to 
the  United  States  to  investigate  what  had  been  done  in  that 


country  in  the  way  of  shallow  subways,  as  it  would  appear  that  it 
is  almost  impossible  to  ever  succeed  in  securing  a  cross  com- 
munication between  the  northern  and  southern  tramways  on  the 
surface.  Mr.  Ryder  and  his  party  visited  Boston,  where  such  a 
system  is  at  work,  and  New  York,  where  a  rapid  transit  system  is 
being  put  down  on  a  shallow  system,  as  opposed  to  our  deep 
tubes  in  London.  Mr.  Benn,  the  chairman  of  the  highways  com- 
mittee, has  now  presented  a  report  to  the  Council  on  the  proposal 
to  construct  the  subways,  which  would  also  include  gas  and 
water  pipes  and  electric  wires  for  various  purposes,  and  the  Coun- 
cil have  now  reported:  "That  the  Council  do  apply,  in  the  next 
session  of  Parliament,  (i)  for  powers  to  make  subways  in  streets 
for  the  reception  of  pipes,  wires  and  other  things,  where  desirable, 
and  for  electrical  traction  and  other  purposes  of  locomotion;  and 
(2)  powers  to  construct  a  subway  and  to  construct  tramways 
therein  for  electrical  traction  from  the  Victoria  Embanliment, 
along  Wellington  Street,  across  the  Strand,  through  the  new 
street  thence  to  Holborn,  under  Holborn  and  Southampton  Row, 
and  to  take  such  tramways,  by  an  inclined  plane,  to  the  street  level 
at  a  point  in  the  center  of  the  carriage  way  of  Southampton  Row, 
and  thence  to  join  with  the  existing  tramways  belonging  to  the 
Council  in  Theobold's  Road."  The  committee  estimates  that  the 
work  would  cost  about  £320,000.  This  would  be  the  first  link  be- 
tween the  northern  and  southern  systems,  and  would,  of  course,  be 
a  tremendous  boon,  and  would  probably  be  followed  by  other 
methods  of  linking  up  the  north  and  south  sides  of  the  river. 

The  arbitration  proceedings  between  the  Manchester  Carriage 
&  Tramways  Company,  who  operated  the  tramway  system  in  Man- 
chester before  they  were  taken  over  by  the  Manchester  Corpora- 
tion, and  the  Manchester  Corporation  has  now  been  concluded. 
Sir  F.  Bramwell,  the  arbitrator,  will  probably  make  his  award 
within  the  next  few  months.  The  company  has  claimed  an  amount 
of  £510,000  as  covering  the  system,  which  they  have  had  to  give 
up  to  the  corporation,  whereas  the  corporation  contends  that 
£140,000  will  be  ample  for  all  that  they  obtain  from  the  company 
in  the  condition  which  it  now  is.  Many  experts  were  brought 
from  all  over  the  country,  and  gave  evidence,  both  as  regards  the 
cars,  the  horses,  the  track  and  everything  pertaining  to  the  sys- 
tem. 

The  Light  Railways  Commissioners  have  rejected  the  scheme 
of  Middlesex  County  Council  for  electric  cars  from  Wembley  to 
Harrow,  the  scheme  for  tramways  for  Cricklewood  to  Harlesden, 
via  Willesden.  as  well  as  a  greater  part  of  the  scheme  from  Har- 
row to  Edgeware.  It  is  interesting  to  know  in  connection  with 
this  that  most  of  the  opposition  came  from  Harrow,  one  of  the 
most  important  witnesses  being  Earl  Spencer,  chairman  of  the 
governors  of  Harrow  school.  It  was  claimed  by  him.  that  the 
governors  entertained  serious  fears  of  the  effect  of  the  tramways 
on  the  work  and  discipline  of  the  school.  Dr.  Wood,  the  head 
master,  also  gave  evidence  to  the  efTect  that  if  Harrow  were 
turned  into  a  suburb  it  would  be  absolutely  fatal  to  the  school. 
It  is  a  matter  of  history  that  Harrow  defended  itself  against  the 
invasion  of  steam  railroads,  so  that  history  is  somewhat  repeating 
itself,  as  it  has  now  successfully  defended  itself  against  the  inva- 
sion of  electric  traction.  It  is  safe  to  say,  however,  that  it  will  not 
prevent  electric  tramways  from  reaching  Harrow  from  some  di- 
rection for  very  long. 

J.  B.  Braithwaite,  Jr.,  has  resigned  his  seat  on  the  board  of  the 
Brush  Electrical  Engineering  Company,  Ltd.,  Lord  Vaux,  of 
Harrowden,  succeeding  him  as  chairman.  Mr.  Reginald  Ryley 
has  been  elected  a  director  of  the  company  in  place  of  the  late  J. 
Slater  Lewis. 

The  Corporation  of  Reading  have  taken  over  the  tramways  of 
Reading  from  the  Tramways  Company,  whose  headquarters  are  at 
Bristol,  the  company's  agreement  having  run  out.  The  amount 
paid  was  about  £13,000,  fixed  by  arbitration.  The  system  of  horse 
traction  is  to  be  superseded  by  overhead  electric  traction.  On 
Thursday  the  corporation  accepted  the  tender  of  Mr.  Nuttall,  of 
Manchester,  for  constructing  the  permanent  way,  about  11  miles, 
at  a  cost  of  just  £83,000.  All  except  the  points  and  crossings  are 
to  be  of  English  make. 

During  the  fog  days  the  underground  railways,  more  especially 
the  two-penny  tube,  have  proved  a  great  public  boon.  It  has  been 
impossible  to  run  trains  with  any  degree  of  reliability  in  the  open, 
and  journeys  which  in  ordinary  conditions  should  occupy  only  a 
few  minutes,  have  occupied  hours.  In  the  city  the  work  of  many 
business  houses  has  been  handicapped  owing  to  the  absence  of 
members  of  the  stafif  who  have  been  unable  to  be  present  at  the 
usual  time  in  the  morning.  Cabs  and  busses  during  some  of  the 
time  were  absolutely  impossible,  and  had  to  be  withdrawn  from 
service,  some  busses  even  "camping  out"  all  night,  rather  than 
risk  the  journey  home. 

This  month  the  directors  of  the  British  Electric  Traction  Com- 


882 


STREET  RAILWAY  JOURNAL. 


(Vol.  XVIIL   No.  25. 


pany  gave  a  banquet  at  the  Castle  Hotel,  Taunton,  to  celebrate 
the  successtul  inauguration  ot  the  system  ol  electric  tramways, 
which  has  recently  been  completed  in  the  town.  At  present  the 
line  only  runs  through  the  principal  thoroughlares  Irom  the  Great 
Western  Railway  station  to  the  eastern  boundary  ol  the  borougu, 
but  it  is  contemplated  to  ettect  important  ex:ensions  at  an  early 
date.  The  provisional  order  was  obtained  by  the  iaunton  tk  VVesi 
Somerset  Jilectnc  Railway  tk  Iraniways  Company,  but  the  worK 
was  afterward  taken  over  and  successfully  carried  out  by  the 
British  Jilectnc  'iraction  Company. 

Brighton  will  be  in  a  position  within  the  next  lew  days  to 
inaugurate  its  new  system  of  electric  tramways  which  have  been 
instahed  under  the  superintendence  ot  iVir.  T.  B.  Holiday  the 
tramway's  engineer  and  manager.  The  total  length  of  the  tram- 
way laid  at  present  is  about  12^2  miles  of  single  track  or  03/2  miles 
of  road.  A  most  unusual  method  has  been  adopted  in  the  laying 
of  the  track,  steel  girders  having  been  placed  under  the  rail-omt, 
and  It  IS  expected  that  this  will  insure  perfect  steadiness  and  sta- 
bility on  the  lines,  'ihe  girder  rails  are  loi  lbs.  to  the  yard  and 
each  40  ft.  long  and  thoroughly  bonded  throughout.  The  current 
is  furnished  from  the  electric  light  generating  station  in  North 
Koad  where,  in  an  annex,  three  units  have  been  installed,  con- 
sisting of  engines  and  generators,  one  being  323  kw  capacity  and 
the  smaller  sets  of  175  kw  each.  The  cars  are  28  ft.  10  ins.  in 
length,  6  ft.  6  ins.  in  width  and  6  ft.  7  ins.  in  height  and  accom- 
modate 50  passengers,  24  inside  and  26  out.  An  official  inspec- 
tion of  the  road  by  the  Board  of  Trade  has  already  taken  place, 
and  as  soon  as  a  report  has  been  presented  and  the  Board  of 
Trade  has  passed  the  sections,  cars  will  be  put  in  service.  Ar- 
rangements are  already  being  made  for  quite  large  extensions.' 
The  contractors  engaged  on  the  work  are:  Permanent  way  and 
wood  paving,  Messrs.  Macartney,  McElroy  &  Company,  Lon- 
don; overhead  construction  and  equipment,  Messrs.  R.  W.  Black- 
well  &  Company,  London;  feeder  and  distributing  cables,  St. 
Helen's  Cable  Company,  Warrington;  tramcars,  British  West- 
inghouse  Company,  London  (the  bodies  being  built  by  Mr. 
George  F.  Milnes  &  Company,  of  Hadley,  Salop);  rails,  Messrs. 
Bolckow,  Vaughn  &  Company,  Middlesborough;  points,  cross- 
ings, and  tie-bars,  Messrs.  Askham  Bros.  &  Wilson,  of  Shef- 
field; steam  dynamos  and  booster,  Messrs.  Bruce  Peebles  &  Com- 
pany, Glasgow;  engines,  Messrs.  Willans  &  Robinson,  Thames 
Ditton.  The  tramways  depot  has  been  built  by  corporation 
workmen. 

It  is  reported  that  two  of  the  proposed  tube  schemes  for  Lon- 
don have  been  combined,  viz.,  the  Brompton  &  Piccadilly  and  the 
Great  Northern  &  Strand  lines  so  that  they  would  form  a  through 
route  from  the  northern  suburbs  to  the  West  End  and  Kensington. 
The  Brompton  &  Piccadilly  line  scheme  was  intended  for  a  rail- 
way from  South  Kensington  by  way  of  Knightsbridge  and  Hyde 
Park  corner  to  Piccadilly  Circus,  the  length  being  only  about  2 
miles.  The  Great  Northern  &  Strand  line  is  a  scheme  for  a  line 
from  the  Woodgreen  station  on  the  Great  Northern  Railway  by 
way  of  King's  Cross  to  Russell  Square  and  High  Holborn.  It 
will  be  necessary,  therefore,  to  have  a  short  link  from  Piccadilly 
Circus  to  run  under  Shaftesbury  Avenue  to  High  Holborn,  and 
a  bill  will,  in  all  probability,  be  introduced  into  Parliament  next 
session  for  this  purpose.  At  Piccadilly  there  will  be  an  exchange 
station  with  the  Baker  Street  and  Waterloo  Tube,  while  doubt- 
less a  station  will  also  be  arranged  with  the  Charing  Cross,  Euston 
&  Hampstead  authorized  tube  near  Tottenham  Court  Road.  It 
is  rumored. that  Mr.  C.  F.  Yerkes  is  interested  in  this  scheme, 
and  there  is  no  doubt  but  that  a  scheme  of  this  kind  will  sooner 
or  later  be  put  through  as  there  is  much  need  for  a  communication 
between  the  northern  suburbs  and  the  West  End. 

The  City  &  South  London,  which  was  the  first  tube  to  be 
opened  in  London  on  Nov.  4,  1890,  is  rapidly  completing  their 
extension  from  Moorgate  Street  to  Islington,  and  it  is  expected 
that  this  new  addition  to  the  line  will  be  opened  to  the  public 
within  the  next  few  weeks.  This  system  now  extends  from  Clap- 
ham  in  the  southwest  through  the  southern  part  of  the  city  and 
across  the  river  in  the  vicinity  of  London  Bridge.  In  the  last 
year  or  so  an  extension  from  London  Bridge  was  opened  to 
Moorgate  Street  and  now  this  remaining  extension  is  on  the  eve 
of  being  opened.  The  total  distance  will  be  6^  miles,  and  is 
evidently  expected  that  it  will  largely  increase  the  receipts  of  the 
company.  Stations  have  been  provided  at  Old  Street,  City  Road 
and  the  "Angel,"  which  will  be  the  station  for  the  Agricultural 
Hall,  one  of  the  largest  halls  in  London,  at  which  a  great  many 
functions  are  now  given  in  the  course  of  the  year.  The  depth 
of  the  rail  from  the  surface  at  the  "Angel"  will  be  about  100  ft., 
and  electric  lifts  of  ample  capacity  have  been  provided.  Mr.  T. 
C.  Jenkin  has  been  appointed  manager  of  the  road  recently.  An- 
ticipating the  opening  of  the  extension,  the  company  has  ordered 
a  complete  set  of  eleven  trains,  the  carriages  of  which  have  been 


built  by  the  Bristol  Wagon  Company  and  the  cars  of  which  are 
much  lighter  than  the  old  ones  and  more  comfortable,  better 
upholstered  and  are  much  more  satisfactorily  lighted.  There  will 
now  be  tour  cars  to  each  train  instead  of  three,  it  is  interesting 
to  note  that  in  iUgo  the  company  started  with  14  locomotives 
and  30  carriages,  and  at  the  present  time  have  53  electric  loco- 
motives and  123  carriages,  so  that  they  are  now  in  good  condition 
to  take  care  of  a  large  increase  in  their  business. 

it  IS  now  quite  decided  that  the  J.  G.  Brill  Company,  of  Phil- 
adelphia, who  have  had  an  office  in  London  for  some  years  under 
the  able  management  of  Maskeil  E.  Curwen,  will  establish  a 
factory  in  this  country  and  a  site  has  been  selected  in  the  city  ot 
Preston  in  the  Midlands  for  th?t  purpose.  Preston  already  con- 
tains two  large  factories  connected  witti  electrical  enterprise,  the 
Electric  Railway  &  Tramway  Carnage  Works,  and  also  the  English 
Electric  Manufacturing  Compan>,  so  tnat  witn  the  addition  of 
this  factory  tor  trucks  it  will  become  quite  an  important  electrical 
center  irom  a  manufacturing  point  of  view. 

Mr.  Joseph  Pogson  has  resigned  his  position  as  tramways  man- 
ager to  the  Huddersfield  Corporation,  and  Mr.  H.  N.  Thomas,  the 
electrical  engineer  at  the  power  station  at  Longroyd  Bridge,  has 
been  appointed  pro  tern,  to  superintend  the  tramways  traffic  in 
his  place. 

The  Simplex  Steel  Conduit  Company  have  sent  out  some  sup- 
plementary price  sheets,  showing  their  heavy  enameled  conduit, 
and  their  new  screwed  unbrazed  conduit,  which  they  claim  is  the 
cheapest  screwed  conduit  on  the  market. 

The  Tyneside  Tramways  &  Tramroad  Company  has  been  in- 
corporated by  act  of  Parliament  for  the  purpose  of  constructing 
and  workings  tramways  from  Wallsend  to  Willington  Quay  and 
North  Shields,  and  a  tramroad  from  Wallsend  to  Gosforth. 

The  total  length  of  the  route  from  Gosforth  to  Wallsend  is  31/2 
miles,  and  from  the  Wallsend  boundary  to  the  terminus  at  North 
Shields  4J^  miles.  At  the  North  Shields  end  the  system  will  be 
fed  by  the  Tynemouth  Tramways  which  run  from  Whitley  Bay 
along  the  coast  through  Tynemouth  to  North  Shields  to  the 
point  where  the  Tyneside  Tramways  commence  and  at  the  Gos- 
forth end  by  the  Newcastle  Corporation  Tramways  which  will 
communicate  with  all  parts  of  Newcastle.  The  Newcastle  Cor- 
poration are  under  a  pledge  to  Parliament  to  extend  their  tram- 
ways to  Walker,  and  when  these  extensions  are  completed  their 
lines  will  join  those  of  the  company,  and  will  provide  a  direct 
communication  between  Newcastle,  North  Shields  and  Tyne- 
mouth; they  will  thus  serve  as  an  additional  feeder  of  this  com- 
pany's system.  By  the  company's  system,  Newcastle  and  Gos- 
forth, with  a  population  of  214,803,  will  be  connected  with  North 
Shields,  having  a  population  of  51,514,  and  the  tramways  pass 
through  one  of  the  most  important  industrial  districts  in  Eng- 
land. The  route  followed  by  the  tramroad  between  Gosforth  and 
Wallsend  passes  through  open  country  in  every  way  adapted  for 
the  erection  of  residences  for  workmen  and  others  whose  occupa- 
tion lies  in  the  riverside  district,  and  who  will  thus  be  brought 
into  easy  and  rapid  connection  with  the  various  works  and  with 
Newcastle,  Gosforth,  North  Shields,  and  Tynemouth  and  the 
coast.  The  trams  will  also  prove  of  great  advantage  to  the  resi- 
dents of  Wallsend  and  Willington  Quay,  by  providing  them  with 
a  regular,  rapid  and  cheap  means  of  intercommunication,  the  lack 
of  which  is  now  so  much  felt. 

The  capital  required  for  land  to  be  purchased,  erecting  car 
sheds,  laying  and  equipping  the  lines,  providing  rolling  stock,  in- 
cluding the  necessary  working  capital,  is  estimated  at  £120,000, 
of  which  permanent  way  and  overhead  lines  will  take  about  £90,- 
000.  As  a  third  of  these  lines  will  be  constructed  as  tramroad 
along  the  Old  Coxlodge  Waggon  Way,  so  avoiding  the  necessity 
of  paving,  and  as  the  company  do  not  require  to  erect  a  gener- 
ating station,  the  cost  of  construction  and  equipment  will  be  much 
lower  than  is  generally  the  case.  The  engineers  are  of  opinion 
that  the  lines  can  be  opened  for  traffic  within  less  than  twelve 
months  of  their  obtaining  possession  of  the  necessary  land. 

The  directors  of  the  company  are  William  Armstrong  Watson- 
Armstrong,  John  Hobart  Armstrong,  George  Edward  Henderson, 
Summers  Hunter,  John  Theodore  Merz,  D.  C.  L.;  John  Henry 
Brunei  Noble,  James  Tennant,  J.  P. 

At  a  recent  meeting  of  the  Manchester  Town  Council  among 
the  transactions  was  the  acceptance  of  a  tender  from  Messrs.^  W. 
T.  Glover  &  Company  for  the  supply,  delivery  and  laying  of  high- 
tension,  three-core,  three-phrase  feeder  cables,  low-tension  dis- 
tributors, tran.way  feeders,  telephone  and  potential  wires,  arc 
lighting  cables,  iron  troughs  and  earthenware  pipes,  etc.,  from 
the  switchboards  at  the  Stuart  Street  generating  station  to  the 
switchboards  in  the  distributing  sub-stations.  The  amount  of 
the  contract  was  over  £130,000.  About  140  miles  of  cable  will 
be  required  and  100,000  yards  of  cast-iron  troughing. 

A.  C.  S. 
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Report  of  the  Massachusetts  Electric  Companies  = 


The  second  annual  meeting  of  the  Massachusetts  Electric  Com- 
panies was  held  in  Boston  Dec.  18.  President  Gordon  Abbott 
stated  that  the  experience  in  the  first  year's  operation  had  shown 
so  decisively  the  advantages  of  a  policy  of  consolidation  that  it 
has  been  steadily  followed,  and  with  the  consent  of  the  Railroad 
Commissioners,  companies  have  been  merged,  until  to-day,  in- 
stead of  the  fourteen  operating  companies  of  a  year  ago,  there  re- 
main only  three:  The  Boston  &  Northern,  the  Old  Colony,  and 
the  Hyde  Park  Electric  Light  Company,  together  with  two  other 
companies  recently  acquired.  The  Hyde  Park  Electric  Light 
Company  has  not  been  consolidated  with  the  other  two  properties. 
In  addition  to  furnishing  power  to  a  portion  of  the  line  of  the  Old 
Colony  Company,  it  does  a  commercial  lighting  business,  and 
under  existing  laws  cannot  be  consolidated  with  the  street  rail- 
way company  to  which  it  supplies  power. 

By  the  purchases  during  the  past  year,  and  new  construction, 
the  mileage  of  the  companies  comprising  the  system  of  the  Massa- 
chusetts Electric  Companies  has  been  increased  by  32  ;  •  iles  to 
a  total  of  819.585  miles  of  track,  located  in  twenty.-two  cities  and 
sixty-six  towns,  with  an  aggregate  population  of  over  one  mil- 
lion people,  exclusive  of  Boston.  There  has  been  expended  by 
the  various  companies  during  the  past  year  $1,339.;  '  ''^r  im- 
provement and  reconstruction;  with  this  money  17.439  miles  have 
been  constructed,  either  with  heavy  girder  or  with  heavy  T-rail, 
and  10.168  miles  have  been  reconstructed  with  the  same  heavy  T- 
rail;  forty-two  new  cars  have  been  purchased,  and  eighty-five  old 
cars  reconstructed  and  increased  in  size;  additional  machinery 
has  been  installed  at  Brockton  and  Lawrence,  and  a  new  car 
house,  sixty  cars  in  capacity,  has  been  built  at  Haverhill;  while 
214  new  motors  and  equipments  have  been  provided,  and  106 
miles  of  new  feed  wire  has  been  strung.  In  determining  this  ag- 
gregate it  may  be  said  that  the  entire  expenditure  on  reconstruc- 
tion of  equipment  has  been  charged  ofif,  and  on  track  work  25 
per  cent  has  been  charged  to  betterment,  and  75  per  cent  to  re- 
construction, charged  against  the  surplus.  In  the  report  of  last 
year  reference  was  made  to  the  system  of  providing  accident  in- 
surance for  all  the  companies  in  which  you  are  interested,  through 
the  medium  of  a  mutual  insurance  company,  owned  and  controlled 
by  the  companies  insured,  and  taking  no  risks  outside  of  those 
companies.  This  company  has  continued  its  operations  very  suc- 
cessfully during  the  past  year,  as  will  be  seen  by  a  report  annexed 
hereto. 

The  premiums  collected  during  the  past  year  have  been  at  the 
rate  of  5  per  cent  of  the  gross  earnings  of  all  the  companies  in- 
sured. It  is  believed  by  your  trustees,  and  the  belief  is  supported 
by  the  results  of  the  operations  of  the  year,  that  this  premium  is 
too  high,  and  the  question  of  declaring  a  dividend  to  the  com- 
panies insured  was  seriously  considered  before  the  books  of  the 
year  were  closed. 

CONSOLIDATED  INCOME  ACCOUNT 

Of  the  Four  Operating  Street  Railway  and  Electric  Light  Companies  Con- 
trolled by  the  Massachusetts  Electric  Companies  for  the 
Year  Ending  Sept.  30,  1901 

Earnings   $5,778,133.44 

Expenses    3,915,485.74 

Net  earnings   $1,862,647.70 

Charges   :   937,206.12 

Net  divisible  income    $925,441.58 

Dividends    779,462.00 

Surplus  for  the  year   $145,979.58 


•  CONSOLIDATED  BALANCE  SHEET 

Of  All  Street  Railway  and  Electric  Light  Companies  Controlled  by  the 
Massachusetts  Electric  Companies  for  the  Year  Ending  Sept.  30,  1901 

Assets 

Property    $29,370,508.31 

Cash    513,114,51 

Accounts  receivable    226  218.01 

Coupon  deposits    110,960.00 

Sinking  and  redemption  funds   92  860.29 

Prepaid  taxes,  insurance,  interest  and  rentals   102,077.88 

Material  and  suppUes    546,686.57 


Liabilities 

Capital  stock    $12,988,200.00 

Funded  debt    13,813,500.00 

tNotes  payable    1,990,175.62 

Vouchers  and  accounts  payable    499,421.56 

State  and  local  taxes    237,164.98 

Coupons  outstanding    110,585.00 

Dividends  declared,  unpaid    E30,405.00 

Accrued  interest,  rentals  and  excise  tax   305,290.38 

Renewal  funds    21,396.64 

Surplus    466,286.39 

Total  liabilities    $30,962,425.57 

*  As  compared  with  previous  year,  does  not  include  the  Nashua  Street  Rail- 
way, leased  to  and  operated  by  the  Boston  &  Northern  Street  Railway  Com- 
pany, as  interest  has  been  sold;  includes  the  Lawrence  &  Reading,  the 
Middleton  &  Danvers,  the  Haverhill  &  Andover,  and  the  Reading,  Wakefield 
&  Lynnfield  street  railway  companies,  acquired  during  the  year. 

t  Of  the  amount  of  $1,990,175.62,  $607,865.27  were  held  either  by  the  Massa- 
chusetts Electric  Companies  or  by  the  Massachusetts  Street  Railway  Accident 
Association. 


MASSACHUSETTS  STREET  RAILWAY  ACCIDENT  ASSOCIATION 
Statement  of  Profit  and  Loss  Year  Ending  Sept.  30,  1901 
Income 

Premiums    $273,748.47 

Interest    10,142.84 

  $283,891.31 

Expense 

Damages,  employees    $2,439.58 

Damages,  passengers    83,153.98 

Damages,  trespassers    25,703.77 

  $111,297.33 

Salaries,  wages  and  legal  expense  $46,196.52 

Office  expense    1,270.95 

Miscellaneous  expense    7,558.64 

  55,026.11 

  166,323.44 

Surplus  for  the  year   $117,567.87 


MASSACHUSETTS  ELECTRIC  COMPANIES 
Statement  of  Profit  and  Loss  Year  Ending  Sept.  30,  1901 
Income 

Dividends  on  stocks  owned  $777,841.00 

Miscellaneous  interest  on  notes,  etc.  (net)   41,317.63 

Total  income    $819,158.63 

Expense 

Salaries— general  officers    $9,000.00 

Printing  and  stationery    1,642.30 

Legal  expenses    6,565.00 

Miscellaneous  expenses    14,456.25 

Total  expense    31,663.55 

Net  income  for  the  year   $787,495.08 

Charges 

Interest  on  coupon  notes    $89,690.63 

$697,804.45 

Dividends  (4  per  cent  on  preferred  shares)   602,296.00 

Surplus  for  the  year    $95,508.45 

Surplus  Sept.  30,  1900   $361,833.79 

Less 

Discount  on  coupon  notes   $67,500.00 

Preferred-share  dividend  adjustment   200,765.33 

Net   debits    (principally   interest  adjust- 
ments)   17,009.84 

  285,275.17 

  76,558.62 

Surplus  Sept.  30,  1901   $172,067.07 


MASSACHUSETTS  ELECTRIC  COMPANIES 
General  Balance  t>heet.  Sept.  30,  1901 
Assets 

Sundry  stocks,  etc.,  in  treasury   $28,544,979.42 

Stocks  deposited  under  indenture  of  trust  Dec.  31,  1900,  to  secure 

issue  of  coupon  notes   2,711,000.00 

Cash    231,876.20 

Notes  and  accounts  receivable   916,522.27 

Cash  deposited  to  pay  dividends  and  coupons   5,908.32 


Total  assets 


$30,962,425.57 


Total  assets 


$32,410,286.21 
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Liabilities 


Preferred  shares    $15,057,400.00 

Common  shares    14,293,100.00 

Coupon  notes    2,700,000.00 

Vouchers  and  accounts  payable    861.82 

Accrued  dividend  on  preferred  shares   150,574.00 

Accrued  interest  on  coupon  notes   30,375.00 

Dividends  and  coupons  uncalled  for   5,908.32 

Profit  and  loss  surplus   172,067.07 


Total  liabilities    $32,410,286.21 




Recent  Contracts  in  London 


The  most  interesting  contracts  that  have  yet  been  awarded  in 
London  for  traction  purposes  are  those  which  have  just  been  given 
out  by  the  London  County  Council  for  the  equipment  of  their 
tramways  from  Westminster,  Waterloo  and  Blackfriars  Bridges 
to  Tooting,  which  lines  will  be  the  first  of  the  County  Council 
tramways  to  be  transformed  from  horse  haulage  to  electric  trac- 
tion. A  few  days  ago  the  County  Council  awarded  to  J.  G.  White 
&  Company,  of  London,  a  contract  for  the  sum  of  about  £171,000, 
which  covers  the  track  laying  and  road  work  for  approximately 
14  miles  of  track,  all  on  the  conduit  system.  This  contract,  how- 
ever, we  understand,  does  not  cover  the  rails,  which  have  been 
ordered  direct  from  Walter  Scott,  Ltd.,  of  Leeds,  for  the  sum  of 
£25,442,  as  well  as  the  slot  rails,  etc.,  for  £25,334. 

A  few  days  later  the  County  Council  awarded  the  contract  for 
the  complete  generating  plants  for  the  above  tramways  to  Messrs. 
Dick,  Kerr  &  Company,  of  London,  who  will  install  apparatus  manu- 
factured by  the  English  Electrical  Manufacturing  Company,  of 
Preston,  coupled  to  engines  manufactured  by  Ferranti,  Ltd.,  of 
Hollinwood,  Lancashire.  The  contract  is  for  three-phase  1500  kw 
machines  and  covers  electric  plant  for  two  generating  stations,  one 
for  a  direct-current  temporary  station,  to  be  erected  near  Lough- 
borough Junction,  and  a  three-phase  plant  required  for  the  perma- 
nent generating  station,  to  be  erected  at  Greenwich,  together  with 
the  necessary  sub-stations  in  connection  with  the  electrification  of 
the  tramways  above  referred  to.  Dr.  A.  B.W.  Kennedy,  the  Council's 
consulting  electrical  engineer,  who  has  charge  of  this  first  section 
of  the  work  of  the  County  Council  in  reconstructing  their  tramways 
reported  fully  to  the  County  Council  on  the  tenders.  For  the  supply 
of  the  continuous-current  plant  twenty-nine  firms  tendered, 
though  with  the  alternatives  which  most  of  the  companies  pro- 
posed it  made  a  total  of  212  proposals.  That  of  Messrs.  Dick, 
Kerr  &  Company,  for  £25,964,  was  accepted.  For  the  supply  of 
three-phase  plant,  which,  of  course,  is  the  more  interesting  of  the 
propositions,  twenty-two  firms  tendered,  with  alternate  proposals, 
bringing  the  total  number  up  to  160.  Messrs.  Dick,  Kerr  &  Com- 
pany also  secured  the  contract  for  this  plant,  the  price  being  £46,- 
425,  which  was  not  by  any  means  the  lowest  price,  some  of  the 
Anglo-American  companies  and  Anglo-Germans  being  lower. 
The  County  Council,  however,  in  carefully  considering  the  whole 
proposals,  decided  to  give  the  contract  to  Messrs.  Dick,  Kerr  & 
Company,  considering  that  their  tender  was  the  most  suitable  fof 
the  requirements  of  both  plants.  It  is  interesting,  therefore,  to 
note  that  both  for  the  temporary  continuous-current  plant  and 
the  permanent  three-phase  plant  that  the  generators  will  be  built 
by  the  same  firm,  and  that  the  engines  will  also  be  built  by  the 
same  firm,  and  it  is  expected  that  they  will  derive  distinct 
advantages  from  having  apparatus  by  the  same  manufacturers  in 
both  stations  from  the  point  of  view  of  convenience,  and  also 
economy  in  work,  superintendents,  =upply  of  duplicate  parts,  etc., 
etc.  Messrs.  Dick,  Kerr  &  Company  have  undertaken  to  deliver 
the  continuous-current  plant  in  ten  months,  and  the  three-phase 
plant  within  eighteen  months  from  the  date  of  order,  and  this  time 
in  both  cases  is  less  than  what  was  asked  for  when  the  tenders 
were  advertised  for.  In  addition  to  the  main  engines,  Messrs. 
Dick,  Kerr  &  Company  will  sub-let  to  Belliss  &  Morcom,  Ltd.,  of 
Birmingham,  the  manufacture  of  the  auxiliary  engines  necessary. 



Fire  at  Chicago 


The  Lincoki  Avenue  car  house  of  the  Chicago  Union  Traction 
Company,  of  Chicago,  III,  situated  at  Lincoln  Avenue  and  Wain- 
wright  Avenue,  was  completely  destroyed  by  fire  on  Dec.  15. 
The  fire  started  in  the  early  morning,  from  an  unknown  cause, 
and  was  discovered  by  the  watchman,  who  immediately  sent,  in 
an  alarm.  The  firemen  promptly  responded  to  the  call,  but  in  the  in- 
tensely cold  weather  the  hydrants  had  been  frozen,  and  before  water 
could  be  directed  at  the  building  the  flames  had  made  such  head- 
way that  they  were  beyond  control.  Working  in  shifts,  the  fire- 
men made  a  heroic  struggle,  but  to  no  avail.    It  is  unofficially 


stated  that  180  cars  were  in  the  building  at  the  time  of  the  fire, 
not  one  of  which  was  saved.  On  the  ground  floor  of  the  build- 
ing were  the  winter  cars,  being  used  regularly,  while  on  the  sec- 
ond floor  were  the  summer  cars.  Cable  cars  are  operated  on  Lin- 
coln Avenue,  and  the  destruction  of  the  equipment  of  one  of  the 
most  important  cable  lines  in  the  city  caused  some  interference 
with  traffic,  but  by  taking  cars  from  other  lines,  operations  were 
resumed  on  Dec.  16.  The  loss  is  estimated  at  $165,000,  covered 
by  insurance.    A  car  house  on  the  same  site  was  burned  in  1895. 

 ♦^^  

Long  Cars  for  the  Chicago  Union  Traction  Company 


Master  Mechanic  F.  T.  C.  Brydges  and  Assistant  J.  Millar  are 
now  completing  a  lot  of  thirty  long  cars  for  the  Chicago  Union 
Traction  Company  at  the  Fortieth  Avenue  shops  of  that  company. 
These  cars  are  30  ft.  long  inside  the  bodies,  and  something  over 
40  ft.  over  all.  They  are  being  put  on  Chicago  Truck  Company's 
trucks,  with  four  G.  E.-52  motors.  Christensen  air  brakes,  with 
independent  motor  compressors,  have  been  adopted.  It  will  thus 
be  seen  that  the  Chicago  Union  Traction  Company  is  falling  in 
line  in  the  movement  toward  long  double-truck  cars,  which  is  so 
general  all  over  the  country,  and  which  is  gaining  strength  now 
that  four-motor  equipments  in.  place  of  two  motors  are  removing 
the  objections  that  formerly  held  against  double-truck  cars  on 
the  point  of  traction.  The  Chicago  Union  Traction  cars  will  not, 
however,  have  cross  seats,  as  the  new  Chicago  City  Railway  cars, 
but  will  have  side  seats. 

 ■ 

The  Aurora,  Elgin  &  Chicago  Railway  Plans 


The  Aurora,  Elgin  &  Chicago  Railway,  which  has  acquired  the 
existing  electric  railway  between  Aurora  and  Elgin  and  is  building 
on  its  own  right  of  way  from  the  terminus  of  the  Metropolitan 
Elevated  road  in  Chicago  to  Wheaton,  with  lines  from  Wheaton 
to  Aurora,  is  to  employ  a  third  rail  of  standard  T-section  weigh- 
ing 100  lbs.  to  the  yard.  This  third  rail  will  be  placed  alongside 
of  the  track,  in  the  same  position  as  on  the  elevated  roads.  It 
will  be  insulated  by  wood-block  insulators.  The  track  rails  are  to 
be  8o-lb.  in  6o-ft.  lengths.  All  of  the  lines  are  on  the  company's 
own  private  right  of  way  and  laid  out  for  very  high  speeds. 

The  rolling  stock  will  consist  of  cars  and  trucks  built  on 
M.  C.  B.  lines,  and  each  car  will  have  four  125-hp.  motors  un- 
der it.  The  cars  will  be  equipped  with  the  General  Electric 
train  control  system,  so  that  they  can  be  operated  in  trains  or 
single.  Motors  are  to  be  geared  to  maintain  a  speed  of  70  miles 
per  hour  on  a  level  with  the  weight  of  car  under  which  they  are 
to  be  put,  and  there  is  nothing  in  the  construction  of  the  road 
that  will  prevent  the  attainment  of  this  speed  on  long  stretches 
between  stations. 

When  this  road  is  in  operation  it  will  probably  make  the  highest 
schedule  speed  over  much  of  its  line  of  any  electric  road  in  the 
United  States.  The  power  station  is  being  built  at  Batavia  on  a 
river,  and  from  here  power  will  be  transmitted  at  26,000  volts  to 
six  sub-stations.  The  present  power  houses  supplying  the  Aurora 
and  Elgin  line  will  be  discontinued. 



Electricity  in  Berlin 


From  the  annual  report,  just  published  of  the  Berlin  Elek- 
tricitats-Werke,  which  supplies  power  for  lighting  and  miscel- 
laneous purposes  in  Berlin,  as  well  as  to  the  street  railway  com- 
panies, it  appears  that  there  are  supplied  from  its  generators  353, 
253  arc  and  14,274  incandescent  lamps,  besides  6426  electric  motors 
of  21,448  aggregate  horse-power.  Of  this  total  49,949  arc  lights, 
1878  incandescent  lamps,  and  1462  motors  represents  an  increase 
during  the  past  year. 

One  year  ago,  the  aggregate  electrical  energy  supplied  for  tram- 
way service  was  8000  hp;  this  has  now  increased  to  16,800  hp. 
When  the  pricipal  city  lines  were  changed  from  horse  to  electric 
equipment,  the  municipality  held  out  firmly  against  the  use  of 
overhead  conductors  in  the  central  districts.  The  trolley  was 
tabooed  on  all  except  suburban  routes,  so  that  cars  intended  for 
use  on  lines  running  from  the  central  portions  of  Berlin  to  out- 
lying districts  were  equipped  with  the  mixed  system — trolleys  for 
suburban  sections  and  storage  batteries  for  the  down- 
town portion  o'f  their  route.  The  cars  became  badly  stalled  during 
the  snow  storms  of  last  year,  so  that  overhead  rights  were  granted, 
and  substantially  all  of  the  lines  are  now  equipped  with  the  trolley. 
This  vastly  impioved  service — especially  the  greatly  accelerated 
speed  on  the  suburban  lines— has  practically  revolutionized  the 
conditions  of  public  transportation  in  Berlin,  and  has  drawn  a  con- 
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stantly  increasing  percenlagc;  of  population  to  Hallensee,  Cliar- 
lottenburg,  Friedenau,  Wilmeisdorf,  and  other  populous  towns 
which  have  sprung  up  in  recent  years  within  a  radius  of  7  miles  or 
8  miles  from  the  cathedral  of  Berlin. 

Of  the  entire  consumption  of  current,  21  per  cent,  out  of  a  total 
of  89,668,258  kw-hours,  is  used  for  lighting,  22  per  cent  for  mis- 
cellaneous power  purposes,  while  the  remaining  57  per  cent  are 
charged  to  the  tramway  lines. 



Street  Railway  Patents 

[This  department  is  conducted  by  W.  A.  Kosenbauni,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  DEC.  10,  1901 

688,346.  Trolley  Pole  for  Electric  Cars;  P.  Scholtes,  Mount 
Oliver,  Pa.  App.  filed  Sept.  16,  1901.  A  locking  device  mounted 
near  the  wheel  locks  the  wire  in  the  wheel  until  the  cord  is  pulled 
to  release  it. 

688,351.  Brake;  F.  B.  Skidmore,  Milwaukee,  Wis.  App.  filed 
June  15,  igoi.  A  pivoted  actuating  lever,  the  short  arm  of  which 
is  connected  to  the  brake  and  the  long  arm  projecting  across  the 
path  of  a  roller.  Means  for  actuating  the  roller  in  a  straight  line, 
and  a  push  rod  connecting  the  latter  to  an  actuating  crank. 

688,456.  Electromechanical  Automatic  Street  Railway  Switch; 
W.  J.  Bell,  Los  Angeles,  Cal.  App.  filed  July  2,  igoi.  The 
switch  is  thrown  by  pushing  a  button  on  the  car,  which  causes  a 
magnet  to  move  the  switch  point.  After  the  car  passes  it  auto- 
matically operates  a  mechanical  device  to  return  the  switch  point. 

688,486.  Trolley  Contact  Pole;  E.  B.  Robertson,  Philadelphia, 
Pa.  App.  filed  July  12,  1901.  The  trolley  pole  is  jointed  near  the 
middle,  and  a  spring  connects  the  two  parts  together,  and  acts  in 
conjunction  with  the  main  spring  of  the  pole  to  make  the  wheel 
hug  the  wire. 

688,506.  Electrical  Controller  Attachment;  G.  L.  Fairbrother, 
Thompsonville,  Conn.  App.  filed  April  19,  1901.  .A  detachable 
plate  is  secured  to  the  head  of  the  controller,  and  provided  with 
means  for  locking  the  handle  at  each  point,  it  being  necessary 
for  the  motorman  to  release  before  he  can  move  the  handle  from 
one  point  to  the  next. 

688,509.  Trolley;  F.  W.  Garrett,  Johnstown,  Pa.  App.  filed 
Dec.  I,  1899.  A  contact  spring  is  attached  to  the  trolley  wheel 
and  drags  against  the  harp  as  the  wheel  rotates. 

688,568.  Trolley;  M.  J.  Wilson,  Painesville,  O.  App.  filed 
Aug.  12,  1901.  Details. 


PATENT  NO.  688,572 

688,572.  Electric  Railway;  F.  M.  Ashley,  Brooklyn,  N.  Y. 
App.  filed  Feb.  26,  1898.  The  switch  magnet,  which  controls  the 
current  from  the  feeder  to  the  section,  is  mounted  on  a  carriage, 
which  moves  through  a  conduit  under  the  attraction  of  a  magnet 
carried  by  the  car. 

688,629.  Trolley  Wheel  Guard:  E.  W.  Gailey,  Allegheny,  Pa. 
App.  filed  May  13,  1901.  Flexibly  mounted  guard  fingers  flanking 
the  wheel. 

688.686.  Car  Truck;  C.  W.  Powell,  Green  Island,  N.  Y.  App. 
filed  Feb.  9,  igoi.  The  truck  comprises  two  frames  of  rectangu- 
lar form,  one  below  being  mounted  upon  the  axles,  and  the  one 
above  being  longer  than  the  first,  and  sustaining  the  car  body, 
and  connected  with  the  lower  frame  by  leaf  spring. 

688,795.  Vehicle  Brake;  B.  W.  Scott,  San  Jose,  Cal.  App. 
filed  March  14,  1901.  A  wheel  or  roller  in  connection  with  a 
brake-shoe  is  acted  upon  by  an  inclined  surface  to  force  the  shoe 
to  its  work. 

688,797.  Electric  Railway  Switch;  P.  Siegel,  New  York,  N.  Y. 
App.  filed  June  13,  1901.  Details. 

 ♦♦♦  

ENGINEERING  SOCIETIES 


NEW  YORK  ELECTRICAL  SOCIETY.— The  219th  meet- 
ing of  the  Society  will  be  held  at  the  College  of  the  City  of  New 
York  on  Thursday,  Dec.  19,  at  8  p.  m.  The  paper  of  the  evening 
will  be  presented  by  Prof.  D.  C.  Miller,  of  the  Case  School  of 
Applied  Science,  on  the  subject  of  "Polarized  Light."  Ladies  are 
invited. 


NEW  YORK  RAILROAD  CLUB.— The  next  meeting  of  the 
club  will  be  held  at  349  Madison  Avenue,  New  York  City,  on 
Thursday  evening,  Dec.  19.  The  paper  of  the  evening  will  be  en- 
titled "Harbor  Lighterage  and  Transportation,"  and  presented 
l)y  H.  L.  Joyce,  manager  Manhattan  Lighterage  &  Transporta- 
tion Company. 



PERSONAL  MENTION 


MR.  J.  G.  WHITE,  who  has  been  seriously  ill  with  pneumonia, 
is  improving  in  health. 

GENERAL  OTTO  H.  FALK,  of  the  Falk  Company,  was 
married  Dec.  10  to  Miss  Elizabeth  A.  Vogel,  of  Milwaukee. 

MR.  LEMUEL  BANNISTER,  for  the  last  five  years  general 
manager  of  the  British  Westinghouse  Company,  has  resigned  his 
position  in  all  the  Westinghouse  companies. 

MR.  J.  E.  DERRICK,  general  superintendent  of  the  Youngs- 
town  &  Sharon  Railway,  of  Youngstown,  Ohio,  has  resigned 
Mr.  Derrick's  successor  has  not  yet  been  appointed. 

MR.  JOHN  W.  HERBERT,  of  New  York,  has  been  elected 
president  of  the  Niagara  Falls,  Wesley  Park  &  Clifton  Tramway 
Company,  and  the  Niagara,  St.  Catherines  &  Toronto  Electric 
Railway. 

MR.  ROYAL  H.  HOLBROOK.  manager  of  the  Ottumwa 
Electric  &  Steam  Company,  of  Ottumwa,  la.,  made  the  Chicago 
office  of  the  Street  Railway  Journal  a  visit  recently.  Mr. 
Holbrook  reports  that  his  company  is  extending  several  of  its 
city  lines. 

MR.  THOMAS  C.  BARR  has  been  elected  president  of  the 
Elizabeth,  Plainfield  &  Central  Railway  Company,  of  Elizabeth, 
N.  J.,  to  succeed  Mr.  David  Young.  Mr.  Barr  was  formerly  presi- 
dent of  the  Essex  Passenger  Railway,  and  had  previously  been 
identified  with  traction  interests  in  Worcester,  Mass. 

MR.  W.  F.  D.  CRANE  has  joined  the  engineering  forces  of 
Sanderson  &  Porter,  31  Nassau  Street,  New  York  City.  Mr. 
Crane  was  formerly  manager  of  the  electrical  department  of  the 
H.  W.  Johns  Manufacturing  Company,  and  was  recently  one  of 
the  engineers  for  the  Electric  Vehicle  Company. 

MR.  M.  ENYO,  chief  engineer  of  a  company,  of  Tokyo,  Japan, 
which  contemplates  the  construction  of  the  first  street  railway  in 
that  city,  and  has  already  awarded  part  of  the  contracts  for  the 
same,  is  in  this  country.  Mr.  Enyo  may  be  found  at  the  offices 
of  Mitsui  &  Company,  or  Mcintosh,  Seymour  &  Company,  New 
York. 

MR.  FRANCIS  H.  SHEPARD,  who  has  recently  been  abroad 
in  the  interests  of  the  Sprague  Electric  Company,  has  just  re- 
turned to  this  city.  It  is  announced  that  INIr.  Shepard  has  re- 
signed his  position  with  the  Sprague  Electric  Company,  where  he 
has  acted  as  assistant  to  Mr.  Frank  J.  Sprague  in  his  engineering 
work,  and  has  accepted  a  very  responsible  position  with  an  Eng- 
lish syndicate,  to  carry  on  important  work  in  heavy  electric  trac- 
tion in  that  country,  Mr.  Shepard  will  return  to  England  in 
February. 

MR.  HENRY  C.  PAYNE,  of  Milwaukee,  Wis.,  has  been  ap- 
pointed Postmaster-General  by  President  Roosevelt,  to  succeed 
Mr.  Charles  E.  Smith,  resigned.  Mr.  Payne  is  vice-president  of 
the  Milwaukee  Electric  Railway  and  Light  Company,  vice-presi- 
dent of  the  Alilwaukee  Light,  Heat  and  Traction  Company,  and  a 
director  of  the  North  American  Company,  and  has  been  prominent 
in  national  politics  for  some  time,  even  now  being  chairman  of  the 
State  committee.  Mr.  Payne  is  a  man  well  fitted  for  the  position, 
for  he  has  an  extended  knowledge  of  public  affairs,  and  possesses 
rare  executive  ability. 

MR.  GUSTAV  LINDENTHAL,  the  New  York  consulting  en- 
gineer, has  been  appointed  Commissioner  of  Bridges  of  that  city.. 
Mr.  Lindenthal  received  his  education  and  early  practical  train- 
ing in  Austria  and  Switzerland,  coming  to  this  country  in  1874, 
and  being  made  a  citizen  of  the  United  States  in  1879.  There  was 
considerable  objection  to  the  placing  of  a  resident  of  Manhattan 
in  charge  of  the  bridges,  but  Mayor-elect  Low  in  announcing  the 
appointment  justified  his  action  by  laying  stress  on  the  fact  that 
obstruction  to  traffic  occurred  mostly  at  the  Manhattan  terminals 
of  the  bridges,  and  that  it  was  only  by  acceptation  by  both 
boroughs  that  plans  for  improving  transit  facilities  could  be 
carried  out.  Mr.  Lindenthal  is  president  of  the  North  River 
Bridge  Company,  a  company  holding  authority  to  build  a  bridge 
at  Twenty-Third  Street  across  the  Hudson  River,  and  is  closely 
associated  with  the  Pennsylvania  Railroad,  having  acted  as  its. 
consulting  engineer  for  many  years. 
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THE  MARKETS 


The  Money  Market 

Wall  Street,  Dec.  18,  1901. 
The  tightening  of  the  money  rate,  so  clearly  foreshadowed  in 
last  week's  conditions,  has  come  to  pass  during  the  present  week. 
Call  money  has  loaned  as  high  as  12  per  cent,  with  an  average  of 
7,  while  6  per  cent  is  asked  for  all  classes  of  time  loans.  The  un- 
usually high  charges  reflect  the  reduced  surplus  of  the  banks,  and 
the  desire  of  bankers  with  an  enormous  shifting  of  credits  in 
prospect  for  the  closing  days  of  the  year,  to  restrict  new  borrow- 
ing to  only  the  most  urgent  demands.  There  is  still  nothing  to  be 
feared  in  the  way  of  a  really  serious  stringency,  and  the  money 
position,  as  a  whole,  may  be  said  to  have  improved  during  the 
week.  Saturday's  statement  of  bank  averages  showed  a  consider- 
ably smaller  loss  in  cash  than  had  been  expected,  and  what  was 
more  important,  it  showed  that  the  greater  part  of  the  loss  had 
been  offset  by  a  decrease  of  $11,000,000  in  the  loan  account.  This 
decrease  represented  the  liquidation  of  speculative  holdings,  which 
has  been  going  on  extensively  during  this  month's  decline  on  the 
Stock  Exchange.  In  other  words  the  money  market  tension  is 
working  out  its  own  cure  in  the  most  natural  manner — through 
the  enforced  repayment  of  its  least  consequential  speculative  as- 
sets. 

To  complete  the  cure  the  advance  in  local  money  rates  has  au- 
tomatically checked  gold  exports  to  Europe,  and  has  induced  the 
interior  markets  to  finance  their  own  unexpected  speculative  re- 
quirements in  preference  to  drawing  upon  their  New  York  de- 
posits. Thus,  two  of  the  most  formidable  sources  of  drain  a  week 
ago  have  been  removed.  The  third  and  most  important — the 
eternal  Treasury  surplus — will  during  the  next  week  be  kept  down 
by  the  anticipatory  disbursements  on  the  government  interest,  and 
in  the  subsequent  weeks,  during  which  money  affairs  are  likely  to 
be  somewhat  critical,  it  is  possible  that  fresh  gold  arrivals  on  the 
Pacific  Coast  will  be  a  sufficient  offset.  The  chances  are  favorable 
to  the  local  money  markets  getting  into  the  smooth  water  of  Janu- 
ary without  anything  more  serious  happening  than  has  been  wit- 
nessed already.  It  is  evident  that  the  supply  of  lendable  funds  will 
continue  very  meagre,  however,  for  another  fortnight;  that  any 
new  borrowing  outside  the  routine  commercial  channels  will  be 
discouraged,  and  that  even  the  borrowers  of  the  most  necessary 
character  will  have  to  pay  a  high  premium. 

The  Stock  flarket 

The  improvement  in  the  money  position,  with  its  accompanying 
assurance  that  no  serious  stringency  will  occur,  is  responsible  for 
the  stronger  undertone  of  the  stock  market  in  comparison  with 
a  week  ago.  Technical  conditions  have  been  benefited  in  the  way 
they  always  are  when  liquidation  of  speculative  holdings  has  been 
in  progress.  A  number  of  the  Wall  Street  cliques  which  were 
compelled  to  take  on  too  heavy  a  load  in  their  unsuccessful  efforts 
to  bid  up  prices  early  in  the  month  have  been  forced  to  sell  out, 
and  the  floating  supply  of  stocks,  in  consequence,  has  shifted  into 
stronger  hands.  The  market,  as  a  whole,  appears  therefore  to  have 
reached  a  comparatively  safe  position.  But  it  is  plain  that  with 
the  narrow  surplus  reserve  of  the  banks,  and  with  the  uncertainty 
of  whether  available  capital  will  be  enough  to  accommodate  even 
the  necessary  demands  of  the  first-of-the-year  settlements,  there 
is  no  material  yet  awhile  to  start  a  fresh  speculative  campaign 
upon.  The  general  dealings,  moreover,  are  restricted  by  the  mys- 
tery surrounding  the  copper  situation,  and  especially  by  the  un- 
certainty of  the  Amalgamated  Copper  Company's  quarterly  divi- 
dend, which  at  this  writing  still  remains  to  be  acted  upon.  Super- 
ficially the  market  reflects  a  disposition  to  break  away  from  the 
whole  copper  imbroglio,  and  there  is  no  doubt  that  however  bad 
the  impending  developments  may  be,  it  will  be  a  relief  to  have  the 
present  suspense  ended.  Both  the  copper  disturbance  and  the  tight 
money  market  are  purely  temporary  influences.  The  real  question 
which  the  market  must  soon  put  to  a  test  is  whether  or  not  prices 
are  too  high  in  the  judgment  of  the  investment  community.  The 
record  of  outside  trade  and  railway  earnings  is  truly  marvelous, 
and  apprehension  that  the  disaster  to  the  corn  crop  may  have 
effects  which  are  not  yet  disclosed  is  fast  disappearing.  It  is  sim- 
ply a  matter  of  divergent  opinion  whether  current  prices  have  fully 
measured  these  conditions,  and  the  trial  of  this  disputed  point  is 
likely  to  come  very  soon. 

The  local  traction  shares  have  followed  the  fluctuations  of  the 
general  list  so  closely  during  the  week  that  no  individuality  at- 
taches to  their  movement.    No  particular  attention  has  been  paid 


to  the  starting  of  the  Manhattan  Elevated's  new  power  house,  al- 
though this  is  reassuring  to  anyone  who  has  been  skeptical  about 
the  immediateness  of  the  electrical  equipment.  The  stock  was 
apparently  taken  on  the  decline  quite  largely  by  the  pool  which 
recently  forced  the  stock  up  to  its  extreme  figure,  and  it  rallied 
fully  as  easy  as  any  other  issue  when  the  selling  pressure  was 
removed.  Brooklyn  Rapid  Transit  was  well  supported  by  the 
leading  speculative  interest  in  the  property,  and  the  floating  short 
interest  found  some  difficulty  in  covering  when  the  general  turn 
in  prices  came.  Metropolitan  seemed  also  to  have  been  oversold, 
and  the  stock  had  to  be  bid  up  sharply  in  order  to  close  short 
contracts. 

Philadelphia 

Union  Traction  shares  were  temporarily  depressed  by  rumors 
put  in  circulation  toward  the  end  of  last  week  that  the  company's 
employees  were  about  to  strike.  The  quotation  fell  from  33  at  the 
close  last  Tuesday  to  31^  on  Friday.  But  strong  speculative  sup- 
port was  given  on  the  decline,  and  a  new  story  was  started  to  the 
effect  that  a  holding  company  was  about  to  be  formed,  which 
would  take  over  the  present  Union  Traction  stock,  the  shares  of 
the  Philadelphia  Electric  Company,  and  the  new  trolley  franchises. 
This  report  found  no  credence  outside  of  speculative  circles,  but  it 
helped  to  rally  the  price  to  32%.  The  best  information  about  the 
recent  advance  is  that  it  is  the  work  of  a  pool,  with  a  strong  in- 
side following.  Philadelphia  Traction  has  sold  down  to  97V2.  ^ 
loss  of  a  half  point  for  the  week.  American  Railways,  on  scant 
sales,  dropped  a  point  to  43.  Consolidated  Traction,  of  Pittsburgh, 
continues  to  be  picked  up  quietly  by  interests  identified  with  the 
recent  consolidation  deal.  The  stocks  are  unchanged  at  22%  for 
the  common,  and  63^  for  the  preferred.  Consolidated  of  New 
Jersey  has  been  strong  and  moderately  active,  selling  up  to  6734. 
The  movement  is  connected  with  the  plans  for  building  a  tunnel 
for  the  North  Jersey  Company  to  gain  entrance  to  Manhatan  Isl- 
and. The  minor  transactions  of  the  week  comprise  United  Trac- 
tion, of  Pittsburgh  preferred,  at  52,  Railways  General  at  5,  Ro- 
chester Passenger,  common,  at  41^,  the  preferred  at  95;  Philadel- 
phia City  Passenger  at  208,  and  Second  and  Third  Streets  Passen- 
ger, at  303.  In  the  bond  department,  Electric-Peoples  Traction  4s 
continued  the  feature  at  98.  Consolidated  of  New  Jersey  5s,  ex- 
interest,  at  10954.  Indianapolis  4s  at  87,  and  Easton  Consolidated 
Electric  5s  at  103^^. 

Chicago 

Dealings  in  all  the  Chicago  tractions  have  been  very  light  during 
the  week,  and  have  caused  scarcely  any  change  in  prices.  The 
liquidation  in  the  surface  line  stocks  seems  to  have  entirely  ceased. 
There  is  no  disposition  toward  recovery  shown  in  the  Union  Trac- 
tion shares,  but  they  are  steady  at  11  for  the  common,  and  47  for 
the  preferred.  City  Railway,  selling  ex-dividend,  jumped  up  on 
the  purchase  of  a  20-share  lot  to  190  on  Saturday.  West  Chica- 
go, after  selling  at  92,  fell  under,  scattering,  selling  to  905^.  The 
trading  in  the  elevated  stocks  includes  simply  the  sale  of  a  few 
hundred  Metropolitan  common  at  39,  and  preferred  at  91,  and  a  few 
lots  of  Lake  Street  at  ii?/.  Regarding  the  last-named  road  there 
is  said  to  be  no  immediate  prospect  of  any  interest  payment  on  the 
income  bonds,  even  with  the  increased  earnings,  and  the  improve- 
ments in  equipment  and  terminals  which  have  recently  been  made. 
In  the  rehabilitation  of  the  property,  charges  have  been  enlarged 
as  rapidly  as  income,  or  nearly  so.  The  third  track  is  now 
being  laid.  Eight  motor  cars  and  twenty  coaches  have  lately 
been  purchased  at  a  total  cost  of  $125,000.  The  new  track  and 
equipment  is  expected  to  cost  somewhere  around  $400,000. 

Other  Traction  Securities 

St.  Louis  securities  have  relapsed  into  inactivity  again,  and 
prices  have  declined  under  realizing  sales.  St.  Louis  Transit  sold 
down  in  the  St.  Louis  market  last  Wednesday  from  34^  to  33^/3, 
and  on  Friday  sales  were  made  on  the  New  York  curb  at  315/2- 
United  Railways  preferred  fell  meanwhile  from  89  to  881^,  and 
the  4  per  cent  bonds  from  90  to  89^^-  A  single  sale  of  Louisville 
preferred  at  115K  is  all  that  was  done  in  those  issues.  New  Or- 
leans Traction  was  stronger,  rising  from  30  to  31%,  and  the  pre- 
ferred from  105  to  10554.  In  the  Boston  market  Massachusetts 
Electric  common  recovered  sharply  from  the  depression  of  a  week 
ago,  selling  up  from  32  on  Wednesday  to  34  on  Friday.  Later, 
however,  it  lost  the  greater  part  of  this  gain.  The  preferred  sell- 
ing ex-dividend  is  steady  around  91.  Scattered  lots  of  Boston 
Elevated  sold  at  168  and  167.  West  End  common  rose  a  half 
point  to  9454,  and  the  preferred  was  dealt  in  quite  freely  at  114.  In 
Baltimore  interest  is  still  absorbed  by  the  movement  in  United  Rail- 
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ways.  A  good  deal  of  attention  was  attracted  to  a  circular  issued 
by  a  prominent  commission  house  of  that  city,  which  pointed  out 
that  earnings  increased  from  $4,274,304  in  1899,  to  $4,431,742  in 
1900,  and  that  this  year  over  $4,700,000  will  be  earned.  The  sur- 
plus, after  all  charges,  including  interest  on  the  income  bonds,, 
was  reckoned  at  $100,000,  and  the  additional  amount  expended 
during  the  year  for  improvements  to  property  at  $250,000.  This 
circular  had  no  perceptible  effect,  however.  The  income  bonds 
which  touched  67  a  week  ago  recovered  fractionally,  but  the  com- 
mon stock  has  fallen  to  14%,  the  lowest  point  on  the  movement. 
One  view  of  the  recent  decline  is  that  it  is  nothing  more  than 
a  raid,  inspired  by  the  political  party  which  threatens  to  make 
trouble  for  the  company  in  the  coming  session  of  the  Legislature. 
Other  sales  for  the  week  on  the  Baltimore  Exchange  include 
United  Railway's  4s  at  94;^,  City  and  Suburban  5s  at  114H,  Pitts- 
burgh Traction  5s  at  1165^  and  117,  Baltimore  Traction  55  at 
Ii6y2,  and  Baltimore  Traction  convertible  5s  at  100%. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 
ago: 

1901 

Closing  Bid 

Dec.  10  Dec.  17 

American  Railways  Company                                                        *44  43 

Boston  Elevated                                                                      166  166 

Brooklyn  R.  T                                                                             621^  621/2 

Chicago  City                                                                                1851/2  *187 

Chicago  Union  Tr.  (common)                                                       IOV2  WV2 

Chicago  Union  Tr.  (preferred)                                                    47  47 

Cleveland  City    112 

Cleveland  &  Eastern    31 

Cleveland  Electric    86 

Columbus  (common)                                                                      45  45 

Columbus  (preferred)                                                                   100  101 

Consolidated  Traction  of  N.  J                                                      671/2  671/2 

Consolidated  Traction  of  N.  J.  5s  tl09i^  IO914 

Consolidated  Traction  of  Pittsburgh  (common)                             22%  22% 

Consolidated  Traction  of  Pittsburgh  (preferred)                           66%  64 

Detroit  United    751/2 

Detroit  United  certificates    75 

Electric-People's  Traction  (Philadelphia)  4s                                  98  98 

Elgin,  Aurora  &  Southern    42 

Indianapolis  Street  Railway                                                           42  42 

Indianapolis  Street  Railway  4s                                                     87%  ii^V2 

Lake  Street  Elevated                                                                      111/2  III/2 

Louisville  (common)                                                                     107%  1071/4 

Louisville   (preferred)                                                                   115%  115% 

Manhattan  Ry                                                                        13a%  134% 

Massachusetts  Elec.  Cos.  (common)                                               32  32 

Massachusetts  Elec.  Cos.    (preferred)                                           93%  *91 

Metropolitan  Elevated,  Chicago  (common)                                    40  39% 

Metropolitan  Elevated,   Chicago                                                    90  90% 

Metropolitan  Street                                                                      158%  _  160% 

New  Orleans  (common)                                                                  29%  31 

New  Orleans  (preferred)                                                              105  IO31/2 

North  American                                                                             93%  92% 

Northern  Ohio  Traction  (common)    42 

Northern  Ohio  Traction  (preferred)   88% 

North  Jersey                                                                                 24  25 

Northwestern  Elevated,  Chicago  (common)                                 a38%  35 

Northwestern  Elevated,  Chicago  (preferred)                               a90  88 

Philadelphia   Traction                                                                    97%  97% 

Rochester  (common)                                                                      40  40% 

St.  Louis  Transit  Co.  (common)                                                   34  33 

South  Side  Elevated  (Chicago)  al09  108% 

Syracuse  (common)                                                                       25  23 

Syracuse   (preferred)                                                                     60  60 

Third   Ave                                                                                  121%  121 

Twin  City,  Minneapolis  (common)                                             106%  107% 

United  Railways,  St.  Louis  (preferred)                                         89  87 

United  Railways,  St.  Louis,  4s                                                       90%  89% 

Union  Traction  (Philadelphia)                                                       33  32% 


netals 

Copper  prices  have  been  cut  severely  during  the  week  from  16^ 
cents  to  14  cents  for  lakes,  lead  has  also  been  reduced  from  4% 
cents  to  4  cents,  (in  is  steadier  at  24^  cents,  and  spelter  is  higher 
at  4>i  cents. 


Ex-dividend.      t  E,x-intcrest. 


(a)  Asked. 


Iron  and  Steal 

The  important  statistics  issued  during  the  week  by  the  Iron  Age 
show  that  the  weekly  output  of  the  pig-iron  furnaces  increased 
3583  tons  during  November,  and  on  December  i  had  reached  a 
total  of  317,358.  Despite  this  increase,  furnace  stocks  declined 
during  the  month  42,000  tons.  It  thus  appears  that  consumption 
in  the  lower  grades  of  the  industry  is  still  running  well  ahead  of 
production.  In  face  of  this  situation  prices  are  not  being  ad- 
vanced, and  the  recent  decision  of  the  Steel  Corporation  to  con- 
tinue this  season's  rate  throughout  the  coming  year  shows  how 
well  able  the  heads  of  the  indtistry  are  to  control  the  market  and 
how  well  they  are  doing  it.  Bessemer  pig  iron  is  quoted  at  $16  a 
ton,  steel  billets  at  $27.50,  and  steel  rails  at  $28. 


SAN  FRANCISCO,  CAL.— It  is  reported  that  the  California  Gas  &  Elec- 
tric Corporation,  which  was  recently  incorporated  in  San  Francisco,  with  a 
capital  stock  of  $30,000,000,  is  about  to  close  a  deal  for  the  control  of  the 
North  Pacific  Coast  Railroad,  with  a  view  to  converting  it  into  an  electric 
line.  The  North  Pacific  Coast  Railroad  is  a  narrow-gage  line  about  94  miles 
in  length,  terminating  in  Sansalito  and  connected  with  San  Francisco  by 
ferryboats.  It  is  proposed  to  electrify  the  road  from  Sansalito,  via  San 
Rafael,  Mill  Valley  and  San  Anselmo,  to  Cazadero,  a  distance  of  80  miles,  and 
provide  fast  passenger  boats  for  the  ferry  lines.  E.xtensions  of  the  road  are 
contemplated,  including  one  from  San  Rafael  to  Petaluma,  givin  San  Fran- 
cisco its  first  suburban  electric  railway  of  any  great  length.  Already  a  large 
number  of  San  Francisco  business  men  have  summer  or  permanent  resi- 
dences along  this  scenic  route,  notwithstanding  the  poor  transportation 
service  heretofore  svrpplied.  Electricity  for  operating  the  road  will  be 
supplied  from  the  company's  transmission  plant  on  the  North  Yuba  River, 
from  which  the  street  railways  of  Oakland  are  now  operated.  The  California 
Electric  Corporation,  which  has  absorbed  the  Bay  Counties  Power  Com- 
pany and  the  California  Central  Gas  &  Electric  Company,  is  already  supply- 
ing electric  light  and  power  in  San  Rafael,  Petaluma,  Santa  Rosa,  Vallejo, 
Dixon,  Nevada  City,  Grass  Valley  and  many  other  towns  to  the  north  and 
east  of  San  Francisco.  It  has  ample  power  capacity,  and  will  probably  have 
no  difficulty  in  carrying  out  its  railroad  plans. 

SAVANNAH,  GA. — The  meeting  of  the  Edison  Electric  Illuminating  Com- 
pany called  for  Dec.  9  to  act  on  the  acquisition  of  the  Savannah,  Thunder- 
boldt  &  Isle  of  Hope  Railway  was  postponed.  The  plan  has  not  been 
abandoned,  and  another  meeting  is  expected  to  be  held  in  the  near  future. 

WORCESTER,  MASS.— The  report  of  the  Worcester  Street  Railway  Com- 
pany for  the  year  ending  Sept.  30,  as  filed  with  the  Railroad  Commissioners, 
follows: 

1901  1900 

Gross  receipts   $1,031,235  $710,022 

Operating  expenses    701,060  522,022 

Earnings  from  operation   $330,175  $188,000 

Fixed  charges    153,118  108,617 

Net  earnings   $177,057  $79,383 

Dividend    153,000  56,000 

Surplus    $24,057  $23,383 

SPRINGFIELD,  MASS.— The  report  of  the  Springfield  Street  Railway 
Company  for  the  year  ending  Sept.  30,  as  filed  with  the  Railroad  Commis- 
sioners, follows; 

1901  1900 

Gross   receipts    $753,809  $686,049 

Operating   expenses    527,588  479,845 

Earnings  from  operation    $226,221  $206,203 

Fixed  charges    73,234  76,244 

Net  earnings    $153,987  $129,959 

Dividends    156,672  116,672 

Surplus    *$3,CS5  $13,287 

*  Difieit. 

DETROIT,  MICH.— The  Detroit  &  Port  Huron  Shore  Line  Railway  has 
filed  a  blanket  first  mortgage  for  $2,500,000  in  favor  of  the  Union  Trust  Com- 
pany, trustee.  The  mortgage  secures  an  issue  of  5  per  cent  bonds,  and  is 
due  Jan.  1,  1950.    Par  value  of  each  bond  is  $1,000. 

DETROIT,  MICH. — The  Detroit  United  Railway  Company  reports  earn- 
ings as  follows: 

November  1901  1900 

Gross  receipts    $254,807  $219,802 

Operating  expenses  and  taxes   148,682  127,656 

Net  earnings                                                                        $106,125  $92,146 

From  Jan.  1  to  Nov.  30 

Cross  receipts   $2,647,729  $2,335,955 

Operating  expenses  and  taxes                                            1,443,361  1,309,956 

Net  earnings   $1,204,368  $1,025,999 

OMAHA,  NEB. — The  rumor  of  consolidation  of  the  street  railway,  electric 
lighting  and  water  interests  of  this  city  has  again  been  revived.  It  is  now 
said  that  J.  P.  Morgan  &  Company  will  finance  the  consolidation,  and  that 
the  original  plan,  including  the  power-plant  scheme,  will  be  carried  out 
in  its  entirety. 
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JERSEY  CITY,  N.  J. — United  Traction  &  Electric  Company  has  declared 
a  dividend  of  1  per  cent,  payable  Jan.  1.    Books  close  Dec.  17  and  reopen 
Jan.  2. 

OSSINING,  N.  Y. — The  Ossining  Electric  Railroad  has  recently  been 
purchased  by  the  Westchester  Traction  Company,  and  the  latter  will  assume 
the  management  of  the  property  Jan.  1,  1902. 

BINGHAMTON,  N.  Y. — The  Binghamton  Railway  Company  has  been 
granted  permission  by  the  State  Board  of  Railroad  Commissioners  to  issue 
a  first  mortgage  of  $2,500,000,  covering  its  entire  property,  to  take  up  and 
retire  underlying  securities  and  for  new  construction.  Under  the  new 
mortgage  bonds  for  only  $1,500,000  may  be  issued  now,  while  the  company 
must  get  consent  of  the  State  Board  upon  a  second  application  before  issuing 
the  remaining  $1,000,000. 

SYRACUSE,  N.  Y.— The  Syracuse,  Lakeside  &  Baldwinsville  Railway  Com- 
pany  reports  earnings  as  follows: 

Quarter  ending  Sept.  30  1901  1900 

Gross  receipts    $14,530  $40,614 

Operating  expenses    29,077  27,84.'! 

Earnings  from  operation    $15,543  $12,771 

Receipts  from  other  sources   1,521  1,686 

Gross  income   $16,974  $14,457 

Fixed  charges    6,700  6,700 

Net  earnings    $10,274  $7,757 

UTICA,  N.  Y. — The  Railroad  Commissioners  have  authorized  the  Mohawk 
Traction  Company  to  issue  a  mortgage  of  $4,000,000,  with  the  proviso  that  only 
$2,500,000  shall  be  sold  at  the  present  time. 

SCHENECTADY,  N.  Y. — The  Schenectady  Railway  Company  reports  earn- 
ings as  follows: 

Quarter  ending  Sept.  30  /  1901  1900 

Gross  receipts    $47,492  $22,807 

Operating  expenses   23,887  14,199 

Earnings  from  operation   $23,605  $8,008 

Receipts  from  other  sources   11,849  11.247 

Gross  income    $35,454  $19,855 

Fixed  charges    5,310  4,875 

Earnings  from  operation   $30,144  $14,980 

ROCHESTER,  N.  Y.— The  promoters  of  the  Monroe  County  Belt  Line  are 
extremely  enthusiastic  over  the  project,  and  are  predicting  that  the  line  will 
be  completed  by  July,  1902.  The  company  expects  to  enter  Rochester,  but  no 
arrangement  for  operating  over  the  lines  of  the  Rochester  Railway  has  been 
made.  The  road  is  to  be  a  passenger  and  light  freight  line  connecting  Fair- 
port  and  intermediate  towns  and  villages  with  Rochester  by  means  of  a 
belt  line  or  loop.  Brighton,  Penfield,  Fairport,  Despatch  and  Pittsford  will 
be  passed  through.  The  officers  of  the  company  are:  A.  H.  Brown,  of  Pen- 
field,  president;  Dewitt  C.  Becker,  of  Fairport,  vice-president;  P.  R.  Mc- 
Phail,  of  Rochester,  treasurer;  Merton  E.  Lewis,  of  Rochester,  secretary  and 
attorney;  George  W.  Aldridge,  I.  M.  Luddington,  W.  H.  Rowerdink,  Fred. 
Guernsey,  W.  A.  Parce,  directors. 

CLEVELAND,  OHIO.— Negotiations  are  still  going  on  between  the  Ev- 
erett-Moore syndicate  and  George  Kerper,  owner  of  the  Toledo,  Bowling 
Green  &  Southern  Railway.  The  syndicate  wants  control  of  the  road,  but 
Kerper  is  only  willing  to  sell  a  half  interest.  The  synd  cate  may  be  able  to 
force  matters,  since  the  Toledo,  Bowling  Green  &  Southern  has  only  a  tem- 
porary arrangement  for  entrance  into  Toledo. 

CLEVELAND,  OHIO.— The  directors  of  the  Cleveland,  Elyria  &  Western 
Railway  met  recently  and  decided  to  take  advantage  of  the  ten-year  option 
and  retire  the  original  bond  issue  on  the  Cleveland  &  Berea  Railway,  amount- 
ing to  $73,000.  They  will  be  redeemed  Jan.  1,  1902,  at  the  Savings  &  Trust 
Company,  which  holds  the  original  mortgage.  They  will  be  retired  by 
$73,000  of  Cleveland,  Elyria  &  Western  Railway  bonds,  held  in  escrow  for  this 
purpose  under  the  consolidation  mortgage  held  by  the  Western  Reserve 
Trust  Company. 

COLUMBUS,  OHIO.— J.  E.  Latimer,  one  of  the  promoters  of  the  Colum- 
bus, Delawane  &  Marion  Railway,  recently  had  a  lengthy  conference  with  tne 
promoters  of  the  Columbus,  Delaware  &  Northern  Traction  Company,  which 
proposes  to  build  a  line  from  Columbus  to  Delaware  and  Marion,  practically 
paralleling  the  Columbus,  Delaware  &  Marion.  For  some  months  there  has 
been  talk  that  the  two  parties  had  agreed  to  consolidate  and  build  a  single 
line,  but  Mr.  Latimer  says  there  is  now  little  probability  of  such  a  move.  He 
claims  that  his  company  has  its  line  practically  completed  between  Columbus 
and  Delaware.  But  little  work  has  been  done  by  the  Columbus,  Delaware  & 
Northern.  The  Columbus,  Delaware  &  Marion  Company  will  place  its  line  be- 
tween Columbus  and  Delaware  in  operation  in  about  sixty  days.  Mr.  Latimer 
says  that  his  company  will  probably  make  traffic  arrangements  for  entrance  to 
Columbus,  thus  making  a  through  line  from  Cleveland  to  Columbus. 

CONNEAUT,  OHIO.— An  official  of  the  Pennsylvania  &  Ohio  Railway, 
which  owns  the  Conneaut-Ashtabula  line  and  is  preparing  to  build  to  Erie, 
admits  that  the  Everett-Moore  syndicate  has  made  a  proposition  for  the 
purchase  of  the  road,  but  states  that  the  present  owners  have  no  intention  of 
selling  unless  they  secure  a  good  figure.  Officials  of  the  syndicate  recently 
inspected  the  system  of  the  Pennsylvania  &  Ohio  Railway. 

MARIETTA,  OHIO.— The  Parkersburg  &  Marietta  Interurban  Railway 
has  acquired  three-fourths  of  the  stock  of  the  Marietta  Electric  Company, 


thereby  securing  control  of  the  lines  of  the  two  cities.  The  stock  was 
bought  on  a  basis  of  $400,000  for  the  entire  plant.  It  is  said  that  the  lines 
will  eventually  become  a  part  of  the  Camden  Interstate  system. 

CLEVELAND,  OHIO.— Stockholders  of  the  Cleveland  Electric  Railway 
will  meet  Jan.  15  to  take  action  on  a  proposition  to  increase  the  capital  stock 
of  the  company  $1,000,000.  The  present  capital  stock  is  $13,000,000  with  out- 
standing bonds  amounting  to  $4,350,000. 

STEUBENVILLE,  OHIO.— George  A.  Maxwell,  George  Henry  and  John 
McKee  have  purchased  the  stock  held  by  C.  H.  Stroebel  and  George  K. 
Canfield,  in  the  Pleasant  Heights  Traction  Company,  and  the  property  is 
now  owned  wholly  by  local  people. 

CINCINNATI,  OHIO.— It  is  stated  that  the  Cincinnati  Traction  Company 
will  make  extensive  changes  at  the  Zoo  this  coming  season.  The  company 
contemplates  running  a  loop  into  the  gardens  and  running  cars  to  the  doors 
of  the  restaurant,  so  that  in  case  of  bad  weather  visitors  may  be  saved  the 
exposure  of  walking  to  the  park  entrance  to  get  cars.  It  is  said  that  the  man- 
agement is  arranging  engagements  with  John  Phillip  Sousa,  Theodore  Thomas 
and  Walter  Damrosch,  as  well  as  other  noted  bandmasters  and  orchestra 
leaders,  for  concerts. 

NEWTOWN,  PA.— The  control  of  the  Newtown  &;  Yardley  Street  Railway 
Company  has  passed  into  the  hands  of  the  Johnson  syndicate,  owning  the 
Lehigh  Valley  Traction  Company.  Horace  G.  Reeder,  Edward  W.  Twining 
and  Charles  T.  Eastburn  have  resigned  as  directors  and  officers  of  the  com- 
pany, and  O.  M.  Bates  and  John  G.  Hoefgen,  of  Allentown,  Pa.,  and  Jilson  J. 
Coleman,  of  Trenton,  N.  J.,  have  been  elected  to  fill  the  vacancies.  C.  M. 
Bates  has  been  elected  secretary  and  treasurer  of  the  company.  The  surveyors 
of  the  road  have  already  commenced  the  survey,  and  the  materials  are  being 
ordered,  and  the  road  will  be  completed  with  as  little  delay  as  possible.  It  is 
expected  that  cars  will  be  running  over  the  road  in  the  early  spring. 

PHILADELPHIA,  PA. — The  American  Railways  Company  reports  gross 
earnings  for  the  month  of  November,  1901,  of  $73,797,  against  $61,887  for  the 
same  month  of  last  year,  an  increase  of  $11,909.  The  results  for  the  five 
months  ending  Nov.  30  show  gross  earnings  of  $418,920,  against  $375,024  in 
the  same  period  of  last  year. 

GETTYSBURG,  PA.— The  Washington,  Westminster  &  Gettysburg  Elec- 
tric Railway  Company  has  filed  a  mortgage  in  favor  of  the  Union  Trust 
Company,  of  Philadelphia.  The  mortgage  is  given  to  secure  an  issue  of 
$1,850,000  in  5  per  cent  gold  bonds  of  the  denomination  of  $1,000  each.  The 
filing  of  the  mortgage  is  a  preliminary  step  toward  the  construction  of  the 
long-projected  electric  railway  from  Washington  to  Gettysburg. 

BOSTON,  MASS. — The  Railroad  Commissioners  have  approved  an  issue 
of  $1,800,000  4  per  cent  fifteen-year  bonds  by  the  West  End  Street  Railway 
Company,  to  be  applied  to  changes  and  improvements  made  in  accordance 
with  provisions  of  the  lease  to  the  Boston  Elevated  Railroad  Company.  The 
use  of  $32,591,  proceeds  of  an  issue  of  bonds  for  permanent  improvements  also, 
is  authorized. 

WORCESTER,  MASS. — The  Railroad  Commissioners  have  approved  an 
issue  of  $60,000  5  per  cent  twenty-year  bonds  by  the  Hampshire  &  Worcester 
Railway  to  pay  floating  indebtedness. 

BOSTON,  MASS. — At  the  annual  meeting  of  stockholders  of  the  Massa- 
chusetts Electric  Companies,  adjourned  from  Nov.  20,  held  Dec.  18,  the  sale 
of  55.56  shares  of  the  capital  stock  of  the  Newport  &  Boston  Street  Railway 
Company  and  2875  shares  of  the  Hyde  Park  Electric  Light  Company,  on 
such  terjTis  as  the  trustees  may  decide,  was  authorized.  The  following  trus- 
tees were  elected  to  serve  three  years:  Gordon  Abbott,  Alexander  Cochrane, 
Reginald  Foster,  Walter  Hunnewell  and  Stillman  F.  Kelley.  The  date  of 
the  annual  meeting  was  changed  from  the  third  Wednesday  in  November  to 
the  same  date  in  December. 

PITTSBURGH,  PA. — The  I'biladeliihia  Company  reports  earnings  as  fol- 
lows : 

November  1901  1900 

Gross  receipts    $286,971  $209,670 

Operating  expenses  and  taxes   192,319  173,281 

Earnings  from  operation    $94,652  $36,.389 

Receipts  from  other  sources   5,589  12,055 

Gross  income    $100,241  $48,444 

Rentals  on  leased  gas  lines,  interest  on  current  liabili- 
ties, interest  on  funded  debt,  etc   39,207  .31,395 

Net  earnings    $61,034  $17,049 

Dividend  on  preferred  stock    16,666  16,666 

Surplus                                                                                 $44,368  $383 

Eleven  months  ending  Novcmlier                                    1901  1900 

Gross  receipts   $2,745,742  $2,206,579 

(Tperating  expenses  and  taxes                                            1,680,773  1,357,244 

Earnings  from  operation   $1,064,969  $849,335 

Receipts  from  other  sources   513,013  359,046 

Gross  income   $1,577,982  $1,208,.381 

Rentals  on  leased  gas  lines,  interest  on  current  liabili- 
ties, interest  on  funded  debt,  etc   458,279  414,094 

Net  earnings   $1,119,703  $894,287 

Dividend  on  preferred  stock    183,251  183,251 

Surplus    $936,452  $611,036 


December  21,  1901.] 
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Notice. — TJiese  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.     Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes. 

Deficit  due  to  strike. 


Company 


AKRON.  O. 
Northern  Ohio  Tr.  Co. 


A1.B  \NY,  N.  V. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Elec.Co 


BINGH  AMTON,  N.  Y. 
Binghamton  St.  Ky. 

Co   


BO.STON,  MASS. 
Boston  Elev.  Ry.  Co. 

BROOKLYN,  N.  Y. 
Brooklyn  R.  T.  Co  


PUFFAl-O.  N.  Y. 
International  Tr.  Co. 


CHICAGO,  IJJL,. 
Chicago  &  3Iilwaukee 
Elec.  Ry.  Co  


Northwestern  Elev. 


Union  Traction. 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern,. 


Cleveland  El.  Ry.  Co. 


Cleveland,    Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern  


CORTLAND,  N.  Y. 
Cortland  &  Homer  Tr. 
Co  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  United  Ry. 


Rapid  Ry. 


DULUTH,  MINN. 
Dnluth-Superior  Tr. 


Period 


1  rn., 
1  " 


Nov.  '01 
"  '00 

Sept.  '01 
■•  '00 
••  '01 
"  'Ot 


Nov.  '01 
"  'U(l 
"  'Hi 
"  '00 


1  m.,  Oct.  '01 

1  "  "  '00 
10 91 

10  "  "  '00 


1  m. 
I  ■• 
4  " 
4  " 


1  " 
4  " 
4  " 

1^  " 
12  " 

1  m., 
1  " 
4  '■ 
4  " 


Oct.  '01 
"  '00 
■'  '01 
"  '00 


,,  Sept.'Ol 
"  '00 

Oct.  '01 
"  '00 
"  '01 
••  '00 

June  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 


1  m. 

I  " 
U  " 

II  " 

12 


Nov.  '01 
"  '0(1 
"  '01 
"  '00 

n.  June  '01 
"  '00 


12  m.  June  '01 


Oct.  '01 
"  '00 
Sept.  '01 
••  '00 


1  m  ,  Oct.  '01 

1    "  "  '00 

7  "  "  '01 

7   "  "  '00 


1  m. 
1  '■ 
9  " 
9  " 

1  m.. 


1  m. 
1  " 
9  " 
9  " 


10  " 
10" 

1  m. 
1  " 
10  " 
10  " 


Oct.  '01 
"  'Oil 
"  '01 
"  '00 

Nov.  '01 
'•  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
Sept.  '01 
'00 


June  '01 
'•  '00 


Nov.  '01 
'00 
"  '01 
"  '00 


Oct.  '01 
■■  '00 
"  '01 
"  '00 

Oct.  '01 
"  'OO 
"  '01 
"  '00 


Oct 


40,932 
49,349 

1 93,833 

15H, 

402,800 

387,972 


121,007 
111,610 
020,048 
59.5,528 


18,03] 
15,7i'2 
169,9.50 
157,049 


16,884 
14,792 
80.044 
69,973 


10,869,496 
10,236,994 

1,067,100 
991,454 
4,500,707 
4,217,912 
12,135,,559 
11.768,550 

601,241 
240,417 
2,477,793 
l,031,f"* 


12,041 
9,781 
159,453 
131,065 

978,766 
525,023 

8,1.58,809 
8,345,748 


5,128 
4,125 
34,255 
36,800 

8,765 
7,201 
75,163 
52,131 

200,280 
194.015 
1,705.034 
1,506,701 

21,125 
15,813 
229,853 
103,674 

13,228 
■  10,925 
124,184 
106,187 


31,624 
28,925 


118,863 
1..9,70H 
1,374, 784 
1,187,728 


267,081 
231,417 
2,392,922 
2,116,153 

31,008 
28,912 
327,216 
237,761 


38,(i7'8 
373,946 


a  X 


27,042 
27,746 
98,904 
94,977 
263,361 
241,782 


85,464 
73,198 
408,525 
392,9ir 


10,012 
9,668 
102,279 
91,785 


9,294 
8.218 
40,318 
35,660 


7,330,597 
6,828,110 

*  772,396 

*  639,982 
*.30315I9 
*2601525 
*r216008 
*7106373 

268,989 
120,454 
1,029,687 
469,199 


5,804 
5,604 
68,234 
53,940 

322,645 
180,452 

3,942.194 
3,701,797 


2,368 
2,936 
23,144 
24,7.52 

4,624 
3.443 
43,125 
29,856 

109,662 
100.339 
942,983 
822,454 

12,370 
11,793 
125,768 
92,993 

8,619 
0,31 1 
63,243 
49,979 


19,857 
16,927 


04,838 
60,858 
7.50,850 
664,007 


!■  131,010 
*12ul6;9 
*  1182309 

*  18,747 
17,176 
188,602 
134,583 


22,523 
201, 074 


13,890 
21.501 
94,929 
63,402 
199,439 
146,190 


35,544 
38,412 
217,523 
202,506 


8,019 
6,104 
67.671 
65,264 


7,590 
6,,574 
39  726 
34,313 


o  o 


3,532,899 
3,408,884 

294,710 
351.47^' 
1,469,188 
1,616,387 
4,919,551 
4,062,177 

332,252 
119,963 
1,448,106 
562,68' 


6,^37 
4,177 
91,218 
77,125 

656,121 
344,.571 

4,216.615 
4,583,951 


2,760 
1,189 
11.111 
12,018 

4,141 
3,758 
32.038 
22,278 

90,618 
94,276 
762,651 
684,248 

8,7.56 
4,031 
104,085 
70,681 

4,608 
4,614 
60,941 
56,207 


11,707 
ll,99^ 


54,024 
48,911 
623,934 
523,721 


113,577 
1011,407 
1,098,243 
933,843 

12,261 
11,766 
138,614 
103,178 


10,1,56 
169,8r2 


98,973 
109,780 


22,040 
19,901 
101.644 
99,9-.'9 


2,896,3.59 
2,932,839 


4,341 ,748 
4,135,405 

100,928 
82,758 
408,134 
321,551 


400,693 
221,553 

4,058,040 
3,979,876 


1,.3R2 
1,004 
9,875 
9,9(G 

3,205 
3,123 
35,6.53 
27,568 

31 ,256 
27.828 
179,634 
190,385 

4,478 
3,228 
49,253 
35,503 


54,375 
54,3<'5 


7,297 
22,129 


32,437 
31 ,607 
.350,749 
343,229 


62,388 
55,997 
527,825 
.511,384 

9,470 
9,692 
9(j,695 
62,032 


9,181 
91 ,5.59 


6  5  ^.-S 

(J  ^  ^  0. 


100,466 
36,404 


13..504 
18,.511 
115,879 
102,637 


636,539 
476,044 


577,803 
526,772 

231,333 
37,205 
1,039,972 
238,137 


255,428 
123,018 

1.58,575 
604,075 


),398 
18  S 
1,266 
2,146 

936 
035 


69,362 
66,448 
583,016 
493,863 

4,278 
793 
.54,833 
35,179 


0,566 
1,833 


4,470 
df  1J,131 


21,588 
17,303 
273,185 
180,.501 


51,189 
44,410 
570,418 
122,469 


2,074 
41,919 
41,146 


6,975 
78,313 


Company 


ELGIN,  ILL. 
Elgin,       Aurora  & 
Southern  Tr  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ky.  Co. 


MILWAUKEE,  AVIS. 
Milwaukee  El.  Ky.  & 
Lt  


MINNEAPOLIS, MINN. 
Twin  City  K.  T.  Co  


BIONTREAL,  CAN. 
Montreal  St.  Ry.  Co.. 


NEWBURGH,  N.  Y. 
Newburgh  Electric. 


NEW  YORK  CITY. 
Manhattan  Ky.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ky.  Co... 


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 

American  Kailwavs  . . 


Union  Traction  Co . 


RICHMOND,  VA. 
Richmond  'I?rac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


ST.  LOUIS,  MO. 
St.  Louis  Tran.xit  Co. 


SCKANTON,  PA. 
Scrantoii  Ky.  Co. 


SYRACUSE,  N.  Y. 
Svracuse  K.  T.  Co 


TOLEDO,  O. 

Toledo  Rv.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El  


Period 


I  " 

II  " 
11  " 

1  n-. 

I  " 
II 

II  " 


1  m, 

I  " 

II  " 


1  m. 
1  " 
9  " 
9  " 

1  m., 
I  •■ 
12  " 
12  " 

1  m. 
1  " 


3  m, 

S  '■ 

12  " 
12  " 

3  m. 
3  " 
12  " 
12  " 

1  m. 
1  " 


1  m. 
1  " 


V.  '01 
■  'OO 
'01 
'00 


Nov.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
'•  '01 

"  '00 


Nov.  '01 
"  '00 
"  '01 

"  '00 

Oci.  '01 
"  '00, 
Sept.  '01 
"  '00 

Sept.  '01 
"  '00 
"  '01 
"  '00 


Aug, 


Sept. 


Sept. 


'01 
'00 
June  '01 
"  '01 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 


,  '01 
'00 
'01 
'00 

12  m  ,  June '01 
12  "       "  '00 


1  n1., 
1  ■' 


1  m. 
1  " 

9  " 
9  " 


1  m. 
1  " 
10  " 
10" 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Aug.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


1  m, 
1  " 
9  " 
9  " 


Oct. 


Oct.  '01 
"  '00 
Sept.  '01 
"  '00 


Sept. 


37,332 
25,323 
275,. 504 
234,125 


27,701 
22,8!- 6 
312,432 
270,164 

12,084 
10,425 
138,89: 
108,066 


206,356 
189,901 
3.198,416 
2,010,811 

270,9.52 
240,79;^ 
3,340,165 
2,102,039 

182.584 
161,526 

1,900,679 
1,769,903 

13,615 
12,780 
27,003 
35,769 

2.284,.565 
2,081,964 
10,455,872 
9,950,735 

3,750,385 
3,608,306 
14,720,767 
14,437,134 

4,200 
3,934 
25  876 
23,837 

3  .5,751 
285,277 
2,048,300 
1,930,716 

7;!,7'98 
61  888 
418,929 
373,025 


13,431.680  5.836,186 


13,249,825 


20,991 
20,727 
218,569 
203,057 


79,972 
77,866 
.342,856 
323,693 


509,048 
505,728 
3,801,409 
2,057,716 


3,638 
48,781 
507,989 
501,852 


56,206 
49,481 
224,575 
194,908 


101 .220 
957,584 
871,258 


80,197 
78,4.32 


OW 


17,H8 
16,681 
1.52,904 
149,851 


15,988 
13,708 
168,174 
140,027 

0,002 
5,106 

78,r 

74,748 


11-2.280 
98  5M' 
1 ,079,875 
1,031,800 

118,054 
109,.5Ol 
1,068,846 
981,006 


1,251,428 
1,122,657 

5,699 
4,932 
10,767 
10,182 

1,313.130 
1,236,711 
5,328,649 
5,195,312 

1,563,260 
1,555,0.36 
6,7.55,131 
6,631,254 

2,044 
2,392 
11  077 
11,005 

126,261 
108.137 
878,495 
797,583 


5,624,905 


15,609 
10,770 
139,542 
108,198 


45,1,50 
51,107 
187,436 
195,186 


30,825 
26,721 
122,351 
107,213 


54,617 
,52,094 
461,507 
468,239 


42,103 
46,1.55 


10,184 
8,642 
122.600 
84,274 


11,713 
9,178 
144,259 
130,137 

6,082 
5,319 
.50,622 
33,318 


104,069 
91,411 
1,118,.54I 
979,011 

152,898 
131,291 
1,271,318 
1,121,023 


649,251 
647,246 

7,9  6 
7,848 
16,236 
15,.';87 

972,434 
845,253 
5,127,223 
4,755,423 

2,187,025 
3,053,270 
",965,636 
805,880 

2,1,56 
1.541 
14,799 
12,8.52 

179,491 
177,140 
1,169,805 
1,133,134 


7,595,495 
'  634,921 


5,3-22 
9,957 
79,027 
94,859 


34,831 
26,7.59 
155,420 
128,508 


29,300  ad  f26661 

34,787 
295,079 
,298,122 


13,99; 
212,910 
206,730 


25,380 
22.7-60 
102,223 
87,695 


60.049 
49,126 
496,077 
408,019 


38,094 
32,27'7 


•5  B 

1)  O 


75.000 
67,500 


7,500 
7,500 

es,.5oo 

82,, 500 

2,176 
1,647 
21,976 
19,941 


63,166 
62,960 
687,977 
754,923 

29,033 
25  748 
503  273 
474,801 


633,3.50 
626,925 
3,683,132 
2,688,644 

1,148,714 
1,128,985 
4,534,068 
4,445,720 

1,146 
1,597 
7,160 
7,276 

03,974 
63,213 
444,835 
4,34,751 


6,734,228 
6,686.899 


3,190 
3.843 
38,618 
37 ,608 


24,923 
34,155 
99,784 
96,531 


19,025 
18,687 
76,046 
74,546 


37,812 
34,270 
241 ,730 
316,238 


27,321 
27,348 


47,600 
16,774 


4  213 
1,678 
61,759 
47,037 

3,907 
3,673 
28,646 
13,376 


40,903 
28,451 
430,, t64 
224,089 

123,865 
105„543 
768,045 
646,222 


340,084 
218,828 
2  444,091 
2,066,779 

1,038,311 
924,285 
3,431  ,,567 
3,,360,160 

1,010 

"  VfiVo 
5,555 

115  517 
113,927 
724,980 
698,383 


861 ,267 
938,022 


2,126 
6.115 
40.410 
57,2,50 


9,899 
2,004 
55.636 
31,976 


6,355 
4,072 
26,177 
13,149 


22,237 
14,855 
2,54,347 
191,781 


10,872 
4,928 
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CONSTRUCTION  NOTES 


SAN  FRANCISCO,  CAL.— It  is  reported  that  the  Market  Street  Railway 
contemplates  the  erection  of  new  repair  shops. 

LOS  ANGELES,  CAL.— The  Los  Angeles  &  Pasadena  Electric  Railway 
Company  has  made  application  for  a  thirty-year  franchise  to  operate  an 
electric  railway  east  of  Pasadena,  beginning  at  a  point  in  California  Street  at 
the  eastern  boundary  of  the  city  of  Pasadena,  and  running  thence  to  Wilson 
Avenue,  and  thence  along  Wilson  Avenue  northerly  to  Colorado  Street. 

SAN  FRANCISCO,  CAL.— The  San  Francisco  &  San  Mateo  Electric  Rail- 
way is  making  preparations  to  use  again  the  power  house  at  Sunnyside, 
which  was  shut  down  a  year  ago,  when  the  company  made  a  contract  with  the 
Independent  Light  &  Power  Company  for  power.  The  latter  company  is 
unable,  owing  to  increased  business,  to  give  extra  power  required  by  the  rail- 
way. It  is  the  intention  of  the  San  Francisco  &  San  Mateo  Company  to 
operate  that  part  of  its  system  south  of  Thirtieth  Street  with  power  from  the 
Sunnyside  plant. 

COLORADO  SPRINGS,  COL.— The  Council  has  refused  to  grant  Frank 
L.  Dana  and  his  associates  a  franchise  for  the  construction  of  an  electric  rail- 
way from  the  center  of  the  city  to  Prospect  Lake  and  the  cemetery. 

FLORENCE,  COL.— The  Council  of  Canon  City  has  granted  the  Florence 
Electric  Street  Railway  Company  a  twenty-year  franchise  for  the  construction 
of  an  electric  railway  here.  The  company  now  has  under  construction  in 
this  city  an  extended  system,  and  the  plan  is  to  extend  the  lines  to  Canon 
City. 

TAMPA,  FLA.— Col.  John  P.  Martin,  of  Xenia,  Ohio,  who  proposes  to 
establish  there  an  electric  railway  system  and  lighting  plant,  states  that  he 
has  completed  all  arrangements  for  beginning  work.  Contracts  for  all  the 
materials  have  been  awarded.  The  plan  is  to  build  about  20  miles  of  line 
within  the  city  limits  and  to  construct  branches  to  St.  Petersburg  and 
Manatee.  Line  to  the  Thonolosassa  section  and  to  Plant  City  is  also 
projected.  A  large  tract  of  land  in  the  business  section  of  the  city  has  been 
purchased  as  a  site  for  the  office  and  power  station. 

GALESBURG,  ILL. — The  Galesburg  &  Oneida  Electric  Railway  Company 
has  been  incorporated,  with  a  capital  stock  of  $10,000,  to  construct  an  elec- 
tric railway  to  connect  Galesburg  and  Oneida.  The  incorporators  of  the  com- 
pany are:    F.  W.  Emory,  A.  N.  Lindsey  and  N.  C.  Lucas. 

ELGIN,  ILL.— Additional  franchises  sought  by  the  Elgin,  Aurora  &  South- 
ern Traction  Company  have  been  secured,  and  the  Aurora,  Elgin  &  Chicago 
Railway,  which  is  the  Chicago  line  now  under  construction,  has  completed  its 
track  into  Aurora.  The  track  is  now  laid  from  the  terminals  at  Batavia  and 
Aurora  eastward  to  the  Desplaines  River,  within  15  miles  of  Chicago. 

MACOMB,  ILL.— The  Macomb  &  Western  Illinois  Railway  Company, 
which  proposes  to  construct  an  electric  railway  to  connect  Macomb,  Industry, 
Rushville,  Beardstown,  Monmouth  and  Strong,  has  secured  part  of  its  right 
of  way,  and  anticipates  no  difficulty  in  securing  the  remainder.  Surveys  have 
not  been  made,  but  the  contract  will  be  awarded  before  the  spring  of  1902. 
The  proposed  line  will  be  about  95  miles  long.  William  A.  Compton,  of 
Macomb,  is  president  of  the  company. 

CARBONDALE,  ILL. — A  right  of  way  over  the  county  roads  will  be 
granted  to  the  Carbondale  &  Murphysboro  Electric  Railway,  a  line  which  is 
to  connect  the  two  cities  and  connect  with  the  h'nes  being  built  out  from 
East  St.  Louis.    St.  Louis  capital  is  interested  in  the  venture. 

BELLEVILLE,  ILL.— The  St.  Louis  &  Belleville  Traction  Company  has 
applied  to  the  City  Council  for  a  franchise  to  operate  a  double  track  on  West 
Main  Street  from  the  Public  Square  to  the  city  limits.  The  right  to  carry 
express  matter  is  also  applied  for. 

BATESVILLE,  IND. — The  Batesville  Traction  Company  has  been  incor- 
porated, with  a  capital  stock  of  $10,000,  to  construct  an  electric  railway  to 
connect  Batesville,  Ripley  County,  and  Shelbyville,  Shelby  County.  Louis 
Zollier,  Sherman  P.  Minear,  Charles  R.  Porter,  William  N.  Harding,  Thomas 
E.  Goodrich  and  John  R.  Messick  are  among  those  interested  in  the  company. 

NORTH  MANCHESTER,  IND. — A  company  composed  of  citizens  of  this 
city  has  been  granted  an  electric  railway  franchise  covering  two  routes,  one 
from  this  city  north  by  way  of  Manchester  to  the  Kosciusko  County  line,  and 
another  from  Wabash  south  to  the  Grant  County  line.  The  total  length  of  the 
two  lines  is  26  miles.  The  Commissioners  require  the  company  to  begin 
work  within  two  years  and  complete  by  Dec.  1,  1905.  It  is  expected  that  the 
lines  will  be  built  next  year. 

JEFFERSONVILLE,  IND. — It  is  announced  that  an  electric  railway  be- 
tween Jeffersonville  and  Indianapolis  is  no  longer  a  matter  of  conjecture, 
but  that  a  large  force  of  men  will  begin  the  work  March  1,  1902.  The  plan 
is  to  connect  at  Seymour  with  a  line  now  running  from  Indianapolis  to 
Franklin.  The  promoters  announced  Dec.  6  that  every  foot  of  the  right  of 
way  had  been  purchased,  and  that  New  York  capitalists  had  become  inter- 
ested. The  estimated  cost  is  $20,000  per  mile,  including  tracks,  cars,  power 
■house,  poles  and  wires.  Already  $500,000  is  pledged  to  build  the  line,  which 
¥/U\  eventually  be  extended  to  Louisville,  thus  connecting  the  latter  with 
Indianapolis. 

CEDAR  FALLS,  IOWA.— The  extension  of  the  Waterloo  &  Cedar  Falls 
Rapid  Transit  Company's  lines  from  Cedar  Falls  to  Denver  is  almost  com- 
pleted. The  grading  has  been  finished  and  the  track  has  been  laid  up  to 
within  2  miles  of  Denver. 

SOUTH  McALESTER,  I.  T.— The  City  Council  has  granted  a  franchise  to 
several  Chicago  men  for  an  electric  railway  extending  from  South  McAlester 
to  McAlester,  Krebs,  Alderson,  Carbon  and  Haileyville,  1.  T.    The  line  will 


be  about  forty  miles  long,  and  will  connect  South  McAlester  with  all  the 
mining  towns  in  the  Choctaw  Nation.  Work  is  to  be  commenced  within 
six  months,  and  the  line  completed  within  eighteen  months.  The  general 
offices,  power  house  and  machine  shop  will  be  located  in  South  McAlester. 

COVINGTON,  KY.— The  construction  of  the  Cincinnati,  Covington  & 
Erlanger  Electric  Railway  has  been  begun.  The  new  line  will  connect  Cov- 
ington and  Erlanger,  and  is  controlled  and  will  be  operated  by  the  Cincinnati, 
Newport  &  Covington  Railway. 

LOUISVILLE,  KY.— T.  C.  H.  Vance  has  applied  to  the  City  Council  for 
a  franchise  for  the  construction  of  an  extended  system  of  electric  railways 
here.  The  matter  has  been  referred  to  the  committee  on  franchises.  Fol- 
lowing so  closely  the  reported  offer  of  the  purchase  of  the  Louisville  Railway 
and  the  Louisville  Gas  Company,  this  application  has  caused  considerable 
comment. 

VERSAILLES,  KY. — A  special  committee  has  reported  to  the  Woodford 
Fiscal  Court  in  favor  of  granting  a  franchise  to  W.  W.  Longmoor  and 
others,  of  Frankfort,  for  the  construction  of  an  electric  railway  over  the  Mc- 
Cracken's  Mill  Turnpike,  from  Versailles  to  the  Franklin  County  line,  and 
over  the  Versailles  and  Lexington  Turnpike  from  Versailles  to  the  Fayette 
County  line.    The  court  will  not  act  upon  the  matter  this  week. 

DANVILLE,  KY. — The  Danville  Electric  Power  &  Railway  Company,  re- 
cently incorporated,  is  reported  to  have  secured  all  the  franchises  to  con- 
struct an  electric  railway  to  connect  Danville,  Junction  City  and  Shelby  City. 
About  8  miles  of  line  will  be  constructed.  Besides  the  operation  of  the  rail- 
way, the  company  will  generate  electricity  for  light,  heat  and  power  pur- 
poses. Among  those  interested  in  the  company  are:  George  F.  Anderson, 
C.  R.  McDowell,  Harry  W.  Wiseman,  Guy  E.  Wiseman,  Jr.,  A.  S.  Robertson, 
A.  B.  Robertson,  Samuel  Lyons,  M.  J.  Farris  and  W.  J.  Price,  of  Danville. 

JENNINGS,  LA. — Plans  for  the  construction  of  an  electric  railway  from 
Jennings  to  Lake  Charles,  a  distance  of  33  miles,  and  from  Jennings  to  Lake 
Arthur,  a  pleasure  resort,  are  being  considered.  Nothing  definite  has  beer; 
decided.    It  is  understood  that  Louisiana  interests  are  behind  the  project. 

NORTH  ATTLEBORO,  MASS.— The  Cumberland  &  North  Attleboro 
Electric  Street  Railway  Company,  which,  as  previously  stated,  proposes  to 
build  an  electric  railway  to  connect  Cumberland  with  Woonsocket,  R.  I., 
is  capitalized  at  $25,000.  The  company  now  has  a  franchise  application  pend- 
ing in  North  Attleboro.  The  directors  of  the  company  are:  Theron  I. 
Smith,  Dr.  E.  E.  Hale,  Harry  D.  Hunt  and  David  D.  Codding,  of  North 
Attleboro;  Joshua  T.  Nowell,  John  R.  Warman,  of  Boston;  B.  B.  Merrill,  of 
Maiden. 

BOSTON,  MASS. — Excavations  were  begun  at  the  junction  of  State  Street 
and  Atlantic  Avenue  on  Dec.  2  by  the  Boston  Tunnel  Construction  Com- 
pany, in  the  line  of  carrying  the  tunnel  eastward  under  the  harbor  to  meet 
the  section  already  carried  500  feet  westward  from  East  Boston.  The  shaft 
will  be  64  feet  deep,  and  will  occupy  an  area  at  the  surface  of  about  3000 
square  feet.  One  side  of  the  street  has  been  left  open  for  traffic.  Operations 
are  now  being  carried  on  in  the  East  Boston  section,  90  feet  below  mean  high 
water  mark,  under  an  artificial  air  pressure  of  24  lbs.  per  square  inch.  The 
new  route  to  State  Street  appears  to  be  easier  to  penetrate  than  the  original 
South  Ferry  course,  little  being  found  but  blue  clay  in  the  soil  encountered. 

ATTLEBORO,  MASS.— The  Interstate  Consolidated  Street  Railroad  Com- 
pany has  notified  the  Selectmen  of  Attleboro  that  it  is  ready  to  operate  by 
electricity  the  present  branch  steam  road  running  between  Attleboro  and 
North  Attleboro  just  as  soon  as  it  is  abandoned  by  the  Consolidated  Railroad 
Company.  The  road  will  be  used  for  the  transportation  of  freight  and  ex- 
press matter  largely  and  for  through  passenger  service  between  the  two 
towns,  no  stops  being  made.  The  company  has  asked  the  Selectmen  to 
grant  it  a  right  of  way  on  Bank  Street,  that  it  may  run  its  cars  from  the 
present  crossing  on  Park  Street  to  the  line  of  the  steam  road  at  the  Bank 
Street  crossing. 

DETROIT,  MICH.— The  Detroit  &•  Michigan  Air  Line  Railroad  Company 
has  been  incorporated,  with  a  capital  stock  of  $1,000,  to  build  an  electric 
railway  from  Toledo  to  Detroit.  The  new  company  is  an  Everett-Moore  cor- 
poration, S.  H.  Hildreth,  Harrison  B.  McGraw,  Harry  B.  Potter,  Robert 
Grosser  and  A.  A.  Caslin  being  the  incorporators. 

DETROIT,  MICH. — Electric  railway  traffic  is  now  open  between  Detroit 
and  Jackson.  The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Railway  has 
been  placed  in  operation  to  Grass  Lake,  and  the  Jackson  &  Suburban  Railway 
operates  to  that  place  from  Jackson. 

FERGUS  FALLS,  MINN.— Foreign  capitalists  are  understood  to  have 
been  communicating  with  the  Merchants'  Association  relative  to  establishing 
an  electric  railway  here.  It  is  said  that  they  are  the  same  persons  who 
recently  were  granted  a  franchise  in  Little  Falls,  and  that  their  purpose  is 
to  build  a  line  to  connect  Little  Falls  and  Fergus  Falls. 

ST.  LOUIS,  MO.— The  St.  Louis,  St.  Charles  &  Western  Railway  Com- 
pany and  the  St.  Louis  Transit  Company  has  notified  the  County  Court  that 
they  will  comply  with  the  order  issued  Sept.  25,  and  remove  the  third  set  of 
rails  from  the  St.  Charles  Rock  Road.  There  has  bpen  a  controversy  in  regard 
to  this  for  some  time. 

ELIZABETH,  N.  J.— The  East  Jersey  Traction  Company,  capitalized  at 
$1,000,000,  was  incorporated  Dec.  12.  The  purpose  of  the  company  is  to  con- 
struct an  electric  railway  along  Staten  Island  Sound  from  Elizabethport  to 
Carteret,  Seawaren  and  Boynton  Beach.  From  Carteret  the  line  will  prob- 
ably be  extended  to  Woodbridge  and  Rahway,  and  from  there  to  Elizabeth. 
It  would  then  pass  through  Tremley  Point,  also,  and  could  be  extended  to 
Perth  Amboy.    The  incorporators  of  the  company  are:    Governor  Voorheea, 
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Judge  Benjamin  A.  Vail,  of  Rahway;  Hamilton  Fish  Kean,  Julian  Kean  and 
James  Maguire,  of  Elizabethport;  Frank  Bergen,  James  B.  Cahoon,  of  New 
York.  The  corporators  organized  by  electing  Frank  Bergen  president;  James 
Maguire,  treasurer;  Judge  Vail,  secretary. 

CAMDEN,  N.  J.— The  South  Jersey  Gas,  Electric  &  Traction  Company 
is  considering  plans  for  extending  its  lines  from  Manau  to  Clayton,  Glass- 
boro.  Pitman  Grove  and  Barnsboro. 

ROCHESTER,  N.  Y.— General  Manager  Nicoll,  of  the  Rochester  Railway 
Company,  says  that  the  company  has  expended  in  the  improvement  of  its 
system  since  September  of  last  year  the  sum  of  $435,537,  of  which  amount 
nearly  $340,000  has  been  expended  since  its  ratification  of  the  agreement  with 
the  city  in  connection  with  the  payment  of  the  paving  claims  in  April  of  this 
year. 

CLEAN,  N.  Y.— The  extension  of  the  Olean  Street  Railway  to  White  House 
has  been  completed,  and  cars  are  now  being  operated  to  that  place.  The 
company  propose  to  further  extend  its  lines  to  Bolivar. 

MONTICELLO,  N.  Y.— John  B.  McAfee  &  Co.,  of  Philadelphia,  have  been 
awarded  the  contract  for  the  construction  of  the  Monticello,  Fallsburgh  & 
White  Lake  Electric  Railway.  The  new  road  will  extend  from  Monticello  to 
Fallsburgh,  and  is  to  be  completed  by  July  1,  1902. 

WESTFIELD,  N.  Y.— The  Lake  Shore  Traction  Company,  with  capital 
of  $28,000,  has  been  incorporated,  to  construct  an  electric  railway  28  miles 
long,  connecting  Westfield  and  Silver  Creek,  Chautauqua  County.  The 
directors  of  the  company  are:  Arthur  C.  Wade,  Almet  N.  Broadhead,  Ole  L. 
Becker,  William  R.  Reynolds,  Mayne  R.  Stevenson  and  John  T.  Wilson,  of 
Jamestown;  Arthur  B.  Ottaway,  of  Westfield;  Fred.  R.  Green  and  Harry  D. 
Kirkover,  Jr.,  of  Fredonia. 

ROCHESTER,  N.  Y.— The  Rochester  &  Elmira  Electric  Railway  has  re- 
cently been  granted  a  franchise  in  Bath. 

ROCHESTER,  N.  Y. — The  Railroad  Commissioners  have  authorized  the 
Monroe  County  Electric  Belt  Line  Railroad  Company  to  construct  its  pro- 
posed road  in  Monroe  County. 

HORNELLSVILLE,  N.  Y.— It  is  said  that  plans  are  being  perfected  for 
constructing  an  electric  railway  from  Hornellsville  to  Penn  Yan.  The  line 
will  probably  extend  through  Hammondsport  and  Penn  Yan  via  the  west 
shore  of  Lake  Keuka.  Otto  C.  Bingandorf  and  C.  H.  Ginther,  of  New  York, 
and  Charles  Armstead,  of  Hornellsville,  are  said  to  be  interested  in  the 
project. 

MATTEAWAN,  N.  Y.— The  Citizens'  Street  Railway  Company  is 
in  the  market  for  a  400-hp  Corliss  engine  and  a  250-kw  belted 
generator,  together  with  shafting  and  other  accessories.  The  firm  of  W.  M. 
Sheehan  &  Company,  electrical  engineers  and  contractors,  of  New  York  City, 
which  is  in  charge  of  the  new  plant  of  the  railway  company,  announces  that 
an  induced  draft  system  will  be  installed.  The  boiler  order,  calling  for  two 
boilers  of  200  hp  each,  has  already  been  contracted  for  with  Thayer  &  Com- 
pany, of  New  York,  and  will  be  built  by  the  Aultman  &  Taylor  Company,  of 
Mansfield,  Ohio.  It  is  confidently  expected  that  the  equipment  will  be 
running  by  early  summer. 

PATCHOGUE,  N.  Y.— A.  C.  Hume  and  J.  H.  Robertson,  as  the  repre- 
sentatives of  New  York  financial  interests,  have  been  here  recently  in  connec- 
tion with  the  Patchogue  &  Port  Jefferson  Traction  Company,  of  which  mention 
was  made  last  week.  Messrs.  Hume  and  Robertson  have  been  in  conference 
with  the  officers  of  the  Patchogue  Electric  Light  Company,  and  it  is  under- 
stood that  they  have  obtained  a  thirty-day  option  on  the  plant  of  that  com- 
pany. It  is  expected  that  the  deal  will  be  consummated,  and  that  the  road 
will  be  built  early  next  year. 

OMAHA,  NEB. — The  Omaha  Street  Railway  Company  has  decided  to  ex- 
tend its  lines  to  Florence,  7  miles  from  Omaha,  on  the  Missouri  River. 
Work  is  to  be  begun  early  in  1902. 

WADESBORO,  N.  C— The  Bluitt  Falls  Electrical  Power  Company  has, 
as  previously  stated,  considered  constructing  an  electric  railway  in  Wades- 
boro,  but  the  proposed  electric  railway  will  not  be  constructed  until  the  de- 
velopment of  power  at  Bluitt  Falls  is  well  under  way.  The  officers  of  the 
company  are:  Fred.  J.  Coxe,  president  and  treasurer;  Robert  L.  Steele, 
secretary;  S.  T.  Stowe,  superintendent;  Richard  Morton,  of  Baltimore,  pur- 
chasing agent. 

SPRINGFIELD,  OHIO.— Harry  Frye,  Jr.,  has  apphed  to  the  Clarke 
County  Commissioners  for  a  franchise  for  the  proposed  line  which  will  ex- 
tend from  Springfield  to  Wilmington  and  Hillsboro,  with  a  branch  to  Xenia. 
Mr.  Frye  claims  his  project  has  been  financed  and  nearly  all  right  of  way 
secured. 

GREENVILLE,  OHIO.— John  Whiteley  and  Joseph  Koyer  are  the  pro- 
moters of  the  Greenville  &  Richmond  Traction  Company,  which  is  being  or- 
ganized to  build  a  line  from  Greenville  to  Richmond,  Ind.  Right  of  way 
ii  being  secured. 

EAST  LIVERPOOL,  OHIO.— The  East  Liverpool  Street  Railway  Company 
is  building  an  extension  to  Smith's  Ferry. 

YOUNGSTOWN,  OHIO.— The  Mahoning  Valley  Railway  Company  has 
nearly  completed  its  new  power  station  at  Edinburg,  Pa.,  which  will  furnish 
current  to  the  new  New  Castle  extension.  The  New  Castle  line  will  be  in 
operation  in  the  near  future. 

MANSFIELD,  OHIO.— Surveys  will  be  started  at  once  on  the  Norwalk, 
Greenwich  &  Mansfield  Railway,  a  private  right  of  way  having  been  secured. 
Cleveland  people,  headed  by  O.  P.  Mcllrath,  are  promoting  the  road.  The 
company  will  have  no  competition  over  this  route. 

UPPER  SANDUSKY,  OHIO.— The  Tiffin  &  Southern  Electric  Railway, 
which  is  to  run  from  Tiffin  through  Upper  Sandusky  to  Kenton,  has  been 
incorporated  under  the  laws  of  West  Virginia,  with  a  capital  stock  of  $500,- 
000.  The  incorporators  of  the  company  are:  Michael  Riley,  of  Pittsburgh; 
Judge  Smalley,  of  Upper  Sandusky;  D.  C.  Donovan,  William  P.  Malone  and 
M.  A.  Smalley,  of  Toledo. 


GEORGETOWN,  OHIO.— The  Ripley,  Georgetown,  Hillsboro  &  Colum- 
bus Railway  Company  has  been  incorporated,  with  a  capital  stock  of  $10,000,  to 
construct  an  electric  railway  from  Ripley  to  Columbus,  passing  through 
Brown,  Highland,  Fayette,  Pickaway,  Madison  and  Franklin  Counties.  The 
road  will  touch  Georgetown,  Sardinia  and  Hillsboro.  Among  the  incorpo- 
rators of  the  company  are:  M.  McKeehan,  G.  Baumbach,  N.  J.  Marshall  and 
J.  R.  Moore. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  expects  to 
build  about  5  miles  of  line  along  the  new  boulevard  from  Detroit  Street  to 
Rocky  River,  for  which  contracts  have  been  let.  The  company  is  now 
building  a  new  boiler  house,  and  contracts  have  been  let  for  engines,  gener- 
ators and  coal-handling  machinery.  Last  week  the  company  awarded  con- 
tracts for  thirty  open  car  bodies  and  trucks,  to  be  delivered  in  May. 

MARION,  OHIO.— The  Columbus,  Delaware  &  Northern  Traction  Company 
is  securing  consents  of  property  owners  on  a  number  of  streets  in  Marion, 
to  afford  entrance  for  the  line  to  be  built  from  Columbus.  The  company 
is  to  become  a  direct  competitor  of  the  Marion  Street  Railway  Company. 

CINCINNA'il,  OHIO.— Philip  Swing,  promoter  of  the  Cincinnati  &  Colum- 
bus Traction  Company,  has  applied  for  a  franchise  through  Hamilton  County, 
along  the  Madison  Pike. 

FINDLAY,  OHIO.— The  Toledo,  Bowling  Green  &  Southern  Railway  has 
instituted  service  between  Findlay  and  North  Baltimore. 

MADISONVILLE,  OHIO.— The  Madisonville  Council  has  granted  the 
Cincinnati  &  Columbus  Traction  Company  a  franchise.  It  is  expected  that 
construction  work  will  start  in  the  spring.  The  road  will  touch  Hillsboro, 
Greenfield  and  Washington  Court  House. 

CLEVELAND,  OHIO.— The  Middle  States  Railway  Company,  incorporated 
last  week  to  operate  from  Bowling  Green  to  Toledo,  has  increased  its  capital 
stock  from  $1,000  to  $50,000.  It  is  an  Everett-Moore  corporation,  but  the  direct 
purpose  of  the  company  has  not  been  announced. 

CANTON,  OHIO.— The  Stark  Electric  Railway,  which  is  being  built  by 
Cleveland  people,  has  secured  all  the  required  private  right  of  way  between 
Canton  and  Alliance.    Construction  work  is  progressing  rapidly. 

FAYETTE,  OHIO.— The  Toledo  &  Western  Railway  has  obtained  an  ex- 
tension of  time  to  Sept.  1,  1902,  in  which  to  complete  the  road.  The  com- 
pany has  a  large  force  at  work  between  Morenci  and  Fayette. 

TOLEDO,  OHIO.— The  lower  division  of  the  Detroit  &  Toledo  Shore  Line 
will  be  fully  completed  within  a  few  days,  and  it  is  expected  that  cars  will 
be  operated  through  from  Toledo  to  Detroit  by  Jan.  1.  This  will  make  a 
through  line  in  operation  from  Port  Huron,  Mich.,  to  Painesville  and  Akron, 
Ohio. 

FREMONT,  OHIO.— The  Tiflin  &  Port  Clinton  Railway,  which  is  being 
built  by  the  Kerlin  Brothers,  of  Toledo,  has  been  fully  graded  between  Fre- 
mont and  Port  Clinton.  The  road  is  in  operation  between  Fremont  and 
Ballville.    A  new  water-power  plant  has  been  installed  at  Ballville. 

WELLINGTON,  OHIO.— The  Cleveland,  Elyria  &  Western  Railway  has 
asked  the  Wellington  Council  for  a  franchise  to  the  south  corporation  line, 
to  furnish  entrance  for  the  proposed  Cleveland,  Ashland  &  Mansfield  Rail- 
way. 

AKRON,  OHIO. — Daniel  Gindelsperger  and  Frederick  Green,  of  Cleve- 
land, have  applied  for  a  franchise  through  Summit  County  for  a  road  which 
they  propose  to  build  from  Cleveland  to  Akron  and  Barberton.  They  have 
a  franchise  in  Cuyahoga  County. 

LIMA,  OHIO. — The  Allen  County  Commissioners  have  granted  francluses 
through  the  county  to  the  Toledo  &  Lima  Railway  and  the  Lima.  Delphos, 
\'an  Wert  &  Ft.  Wayne  Traction  Company.  Both  roads  will  shortly  com- 
mence construction  work. 

DETROIT,  MICH.— The  Rapid  Railway  system  (Detroit  &  Port  Huron 
Shore  Line)  has  been  successful  in  condemnation  proceedings  in  securing 
right  of  way  for  the  new  short  cut  from  New  Baltimore  to  Marine  City.  The 
new  cut  will  shorten  the  distance  from  Detroit  to  Port  Huron  about  ten 
miles. 

GEORGETOWN,  OHIO.— The  Ripley,  Georgetown,  Hillsboro  &  Colum-  ' 
Inis  Railway  was  incorporated  Dec.  12,  with  temporary  capital  stock  of  $10,- 
000,  to  build  an  electric  railway  from  Ripley,  on  the  Ohio  River,  to  Columbus, 
liy  way  of  Georgetown,  Hillsboro,  Washington  Court  House  and  Mt.  Ster- 
ling. The  incorporators  of  the  company  are:  M.  McKeehan,  G.  Bambach,  A. 
M.  Kantz,  W.  J.  Marshall,  O.  E.  Bane  and  J.  R.  Moore. 

CLEVELAND,  OHIO.— The  Stark  Electric  Railway  Company,  which  is 
building  an  electric  railway  from  Canton  to  Alliance  and  Salem,  has  been 
granted  an  extension  until  Jan.  1,  1903,  in  which  to  complete  the  road,  by 
the  Stark  County  Commissioners. 

MT.  VERNON,  OHIO. — Surveying  and  preliminary  work  is  being  done 
on  the  Mt.  Vernon,  Mt.  Gilead  &  Marion  Railway. 

DAYTON,  OHIO.— The  Dayton  &  Kenton  Railway  Company  has  been  in- 
corporated, with  $2,500,000  capital  stock,  by  H.  S.  Forgy,  C.  L.  Hubbard,  B. 
H.  Rannells,  E.  M.  Hopkins  and  W.  W.  Steele.  The  company  proposes  to 
build  an  electric  railway  from  Dayton  to  Kenton,  passing  through  Mont- 
gomery, Clarke,  Miami,  Champaign,  Logan  and  Hardin  Counties. 

SPRINGFIELD,  OHIO.— It  is  stated  that  the  present  Mcdway  power  sta- 
tion on  the  Dayton,  Springfield  &  Urbana  Railway  is  to  be  removed  to  a 
point  near  Dayton,  and  that  a  large  power  house  is  to  be  erected  near  Spring- 
licld  to  take  care  of  the  eastern  division  of  the  road,  the  Urbana  branch,  as 
well  as  a  portion  of  the  Columbus,  London  &  Springfield  Railway,  which  is 
owned  by  the  same  interests.  It  is  said  that  the  Medway  car  house  will  also 
be  moved  to  Springfield,  this  point  being  practically  the  center  of  the  system. 

CLEVELAND,  OHIO. — An  ordinance  that  provides  for  the  asking  of 
franchises  for  at  least  fourteen  new  street  car  routes,  some  of  which  shall 
parallel  the  present  two  electric  systems,  and  the  remainder  of  which  shall 
traverse  new  territory,  was  introduced  in  the  Council  on  Dec.  17.  A  condition 
of  the  grant  is  that  they  shall  be  sold  to  the  highest  bidder,  and  only  three 
cents  fare  charged. 
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CLEVELAND,  OHIO. — An  ordinance  which  is  an  opening  wedge  for  the 
proposed  three-cent  fare  lines  in  Cleveland  was  introduced  in  the  City  Coun- 
cil Dec.  9.  In  brief,  it  authorizes  the  city  clerk  to  advertise  for  proposals 
for  building  and  operating  street  railways  in  Cleveland  on  the  following 
terms:  Fare  to  be  three  cents,  with  universal  transfers;  franchise  to  be  for 
twenty  years;  city  to  reserve  the  right  to  purchase  the  roads  at  such  time 
as  might  be  agreed  upon;  appliances  to  be  modern  and  no  trailers  to  be  used; 
Council  to  have  right  to  change  schedules;  no  proposal  to  be  considered 
unless  accompanied  by  bona  fide  check. 

FREMONT,  OHIO.— Kerlin  Brothers,  owners  of  the  Fremont  &  Ballvillc 
Street  Railway,  are  building  a  temporal  y  water-power  plant  at  Ballville. 
The  Toledo,  Fremont  &  Norwalk  Railway  Company,  which  heretofore  has 
furnished  power  to  the  Kerlins,  has  abrogated  its  contract. 

SANDUSKY,  OHIO. — The  Erie  County  Commissioners  have  been  asked  to 
grant  a  franchise  over  several  short  stretches  of  road  to  the  Sandusky,  Clyde, 
Tiffin  &  Southern  Railway.  The  road  will  be  built  largely  on  private  right 
of  way,  all  of  which  has  been  secured,  and  will  extend  from  Sandusky  to 
Tiffin.    J.  C.  Parker,  of  Sandusky,  is  president  of  the  company. 

CINCINNATI,  OHIO.— The  power  house  of  the  Cincinnati  &  Eastern 
Traction  Company,  near  California,  is  nearly  completed,  and  the  equipment 
is  being  installed.  The  station  will  furnish  power  for  three  interurban  lines 
now  under  construction  by  Cincinnati  interests  which  are  largely  identical. 
They  are  the  Cincinnati  &  Eastern,  which  will  extend  to  Richmond;  the 
Suburban  Traction  Company,  which  will  extend  to  Bethel,  and  the  Rapid 
Railway,  which  will  extend  to  Lebanon.  The  Richmond  and  Bethel  lines 
will  be  placed  in  operation  about  May  1,  and  the  Lebanon  line  about  Sept.  1. 

DAYTON,  OHIO,— The  Dayton,  Springfield  &  Urbana  Railway  has  ap- 
plied to  the  Montgomery  County  Commissioners  to  enable  it  to  build  a  branch 
line  from  Medway  to  Dayton  by  way  of  North  Dayton,  covering  an  e-xcellent 
territory  that  desires  traction  facilities. 

NORWALK,  OHIO.— Work  on  the  Cleveland,  Elyria  &  Western  Rail- 
way's Norwalk  extension  is  being  delayed  because  of  trouble  in  securing 
right  of  way  between  Berlin  Heights  and  Norwalk.  Condemnation  proceed- 
ings will  be  started.  The  line  between  Berlin  Heights  and  Oberlin  will 
probably  be  placed  in  operation  within  a  month.  The  company  has  secured 
an  extension  until  July  1,  1902,  in  which  to  complete  the  line  into  Norwalk. 

NORWALK,  OHIO.— S.  W.  Owen,  promoter  of  the  Norwalk-Tiffin  Elec- 
tric Railway,  states  that  85  per  cent  of  the  right  of  way  has  been  secured,  and 
that  sufficient  financial  backing  has  been  assured  to  build  the  road.  The 
route  will  be  from  Norwalk  to  Monroeville,  Hunt's  Corners,  Weaver's  Cor- 
ners, Franks,  Reedtown,  West  Lodi,  Republic,  and  thence  to  Tiffin. 

FOSTORIA,  OHIO.— The  Findlay  &  Marion  Electric  Railway  Company 
claims  to  have  secured  all  right  of  way  from  Findlay  to  Marion,  and  for  the 
branch  line  to  Fostoria.  The  company  has  asked  for  a  franchise  in  Fostoria 
to  enable  it  to  connect  with  the  Toledo,  Fostoria  &  Findlay  Railway,  which 
will  give  connection  to  Toledo. 

MARION,  OHIO.— Officials  of  the  Columbus,  Delaware  &  Marion  Railway 
recently  inspected  the  proposed  route  between  Delaware  and  Marion.  A 
private  right  of  way  has  been  secured  nearly  the  entire  distance  between  the 
towns.  Construction  work  on  this  part  will  commence  in  the  spring.  It  is 
the  intention  to  build  spur  lines  from  Marion  to  Kenton  and  from  Marion  to 
Gallon.  The  latter  spur  would  connect  with  existing  air  line,  and  would  mak; 
a  through  line  from  Cleveland  to  Columbus.  Cars  will  be  running  from 
Columbus  to  Delaware  in     sixty  days. 

DAYTON,  OHIO. — The  Dayton  &  Kenton  Railway  Company  has  been 
incorporated,  with  $2,500,000  capital  stock,  by  Herbert  S.  Forgy,  Charles  L. 
Hubbard,  B.  H.  Rannells.  Edward  M.  Hopkins  and  Wilber  W.  Steele.  The 
purpose  of  the  company  is  to  build  an  electric  railway  connecting  Dayton  with 
Kenton,  passing  through  Montgomery,  Miami,  Clarke,  Champaign,  Logan, 
Shelby  and  Hardin  Counties.    A  number  of  branch  lines  are  proposed. 

TOLEDO,  OHIO.— The  Middle  States  Railroad  Company  has  been  in- 
corporated, with  $1,000  capital  stock,  by  Harrison  B.  McGraw,  Frederick  A. 
Henry,  Robert  Grosser,  L.  M.  Hildreth  and  A.  A.  McAslin.  Most  of  the 
incorporators  are  Cleveland  capitalists,  and  have  figured  in  the  organization 
of  a  large  number  of  the  Everett-Moore  lines.  The  purpose  of  the  com- 
]iany  is  to  build  an  electric  railway  running  from  Bowling  Green,  Wood 
County,  to  a  point  in  Lucas  County,  where  the  Detroit  &  Toledo  Shore 
Line  now  ends;  also  to  purchase  the  latter  line  from  Toledo  to  Monroe, 
Michigan. 

HAMILTON,  OHIO.— The  State  Board  of  Public  Works  has  decided  to 
lease  to  the  Southern  Ohio  Traction  Company  the  right  of  way  for  four- 
fifths  of  a  mile  between  Middletown  and  Franklin,  on  the  outer  slope  of  the 
canal  bank,  the  value  of  the  right  being  fixed  at  $10,000,  so  that  the  company 
will  have  to  pay  to  the  State  $600  per  annum,  or  6  per  cent.  The  lessee  com- 
pany is  also  required  to  permit  any  other  line,  steam  or  electric,  to  use  the 
tracks,  provided  a  sliare  of  the  cost  and  maintenance  is  paid  by  it. 

CLEVELAND,  OHIO. — The  immense  growth  of  its  electric  railway  and 
telephone  interests,  the  constantly  growing  tendency  of  material  and  supply 
people  to  establish  themselves  as  closely  as  possible  to  the  headquarters  of  the 
syndicate,  together  with  the  increasing  popularity  of  the  Electric  Building  as 
an  office  building,  has  induced  the  Everett-Moore  syndicate  to  make  arrange- 
ments to  duplicate  its  magnificent  headquarters  building.  The  proposed 
structure  will  be  nine  stories  high,  and  will  resemble  very  closely  the  Electric 
Building.  It  will  adjoin  the  latter,  extending  from  Prospect  Street  through 
to  Huron  Street,  and  will  be  built  next  spring.  It  is  possible  that  still  an- 
other building  may  be  erected  on  Huron  Street,  directly  in  the  rear  of  the 
Electric  Building.  If  these  plans  are  carried  out,  it  will  give  the  syndicate 
the  most  extensive  office  building  holdings  in  Cleveland. 

TOLEDO,  OHIO. — The  Manufacturers'  Railway  Company  has  applied  to 
the  City  Council  for  the  right  to  construct  a  number  of  new  lines  across 
Jefferson  Street  between  Water  Street  and  the  new  dock  line.  The  company 
offers,  if  the  privilege  sought  is  granted,  to  extend  the  Jefferson  Street  sewer 


to  the  new  dock  line,  to  fill  in  that  portion  of  the  street  and  wharve  it  similar 
to  the  property  on  either  side.  It  agrees  to  have  the  work  completed  by 
Sept.  1,  1902.  The  tracks  are  to  be  constructed  at  the  present  grade,  the 
city  reserving  the  right  to  put  in  necessary  supports  for  any  bridge  over  the 
Maumee  to  be  constructed  at  this  point,  and  the  company  promises  that  there 
shall  be  no  claims  for  damages  to  any  property  between  Water  Street  and  the 
dock  line  on  account  of  the  building  of  any  such  bridge. 

PORTLAND,  ORE.— .\n  electric  railway  to  tap  the  rich  Salmon  Kivcr 
mining  regions  is  projected  as  an  alternative  in  case  the  Oregon  Short  Line 
Railroad  does  not  carry  out  its  plan  of  extension  to  the  neighborhood  of  the 
Blackbird  district.  The  project  is  fathered  by  J.  E.  Dubois,  the  Pennsyl- 
vania millionaire,  and  P.  A.  II.  Franklin,  of  Salt  Lake,  as  a  part  of  their 
operations  in  Idaho. 

SCRANTON,  PA.— A  company  composed  of  local  business  men  and  mer- 
chants has  applied  to  the  Council  for  a  franchise  for  the  construction  of  an 
electric  railway  in  opposition  to  the  Scranton  Railway. 

BROWNSVILLE,  PA.— The  Brownsville  &  California  Street  Railway  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $42,000,  to  construct  an 
electric  railway  to  connect  Brownsville  and  California. 

BROWNSVILLE,  PA.— The  Brownsville,  Bridgeport  &  West  Side  Street 
Railway  Company  has  just  been  incorporated,  with  a  capital  stock  of  $24,000, 
to  construct  an  electric  railway  to  connect  Brownsville  and  Bridgeport. 

DOYLESTOWN,  PA.— The  stockholders  of  the  Danboro  &  Point  Pleasant 
Turnpike  Company  have  decided  to  lease  the  road  to  the  Doylestown  & 
Easton  Railway  Company.  It  is  the  purpose  of  the  Railway  Company  to  run 
a  branch  from  Point  Pleasant  to  Danboro,  connecting  with  its  main  line  to 
Easton. 

lOH.XSTOWN,  PA.— The  Johnstown  Passenger  Railway  Company  has  paid 
the  Borough  of  Windber  $7,500  in  heu  of  bearing  the  cost  of  paving  streets 
over  which  the  line  is  to  pass,  as  provided  in  the  ordinance  just  passed.  The 
road  is  already  built  to  the  Windber  borough  line. 

N'ORRISTOWN,  PA.— Seventeen  cars  of  machinery  for  the  new  power 
house  of  the  Norristown  Traction  Company  at  Collegeville  have  arrived. 
When  the  new  car  house  above  this  town  is  completed  and  the  new  power 
house  is  in  operation  a  new  equipment  of  cars  will  be  put  in  service. 

CHESTER,  PA.— The  extension  of  the  Philadelphia  &  Delaware  County 
Electric  Railway  to  Glen  Riddle,  Lima  and  Rockdale  has  reached  Black 
Horse,  and  will  be  opened  as  far  as  Lima  by  Dec.  25.  The  new  line  will  be 
known  as  the  Media,  Glen  Riddle  &  Rockdale  Electric  Railway. 

NEW  CASTLE,  PA.— A.  A.  Anderson,  general  manager  of  the  New  Castle 
&  Lowell  Railway  Company,  announces  that  the  new  power  house  at  Edinburg 
will  be  in  operation  within  the  next  week. 

FITCHBURG,  PA.— The  entire  water  privilege,  land  and  buildings  at 
Factory  Village,  known  as  the  Blackburn  property,  is  said  to  have  been  sold 
to  a  syndicate  representing  the  Fitchburg  &  Ashby  Street  Railway  Company. 
The  securing  of  this  most  valuable  water  privilege  is  an  important  step  to- 
ward the  construction  of  both  the  Ashby  and  Ashburnham  street  railways. 

.STEELTON,  PA.— Jacob  H.  Foreman,  A.  R.  Rupley,  Walter 
Stewart,  Harry  Hertzler  and  H.  W.  Smith,  of  Carlisle,  will  soon  apply 
for  a  charter  for  the  Steelton  &  New  Cumberland  Bridge  Company, 
which  will  erect  a  modern  steel  trolley  and  wagon  bridge  over  the  Susque- 
hanna River  between  Steelton  and  New  Cumberland.  The  bridge  will  be 
almost  a  mile  long,  and  work  upon  it  will  be  comm.enced  early  in  the  spring. 
The  promoters  are  interested  in  an  electric  railway  to  be  constructed  from 
New  Cumberland  to  Lewisberry,  and  which  will  ultimately  form  a  link  in 
the  trolley  system  between  Harrisburg  and  York.  They  are  also  interested 
in  electric  railway  lines  between  Boiling  Springs  and  Mt.  Holly,  Middle- 
town  and  Elizabethtown,  and  Womelsdorf  and  Ungerstown. 

STROUDSBURG,  PA.— The  Minisink  Railroad  Company  has  been  in- 
corporated, with  a  capital  stock  of  $60,000,  to  construct  an  electric  railway 
from  Stroudsburg  to  Portland  via  Delaware  Water  Gap.  The  line  will 
eventually  be  extended  to  connect  with  the  Lehigh  Valley  system.  Among 
the  incorporators  of  the  company  are:  William  Bray.  Joshua  Bray,  of  East 
Bangor;  Charles  Shuman,  of  Bath;  A.  O.  Allen  and  E,  Hilderbrand,  of  Port- 
land; Samuel  Overfield,  of  Delaware  Water  Gap;  F.  W.  Eilenberger,  of 
North  Water  Gap;  I.  L  Johnson  and  Joseph  H.  Shull,  of  Stroudsburg. 

KITTANNING,  PA.— The  Kittanning  &  Cowanshannock  Valley  Street 
Railway  Company  has  been  granted  a  franchise  by  the  borough  of  Kittanning 
and  by  the  township.  The  new  line  will  extend  from  Kittanning  to  Cowan- 
shannock, passing  through  Rural  Valley,  and  a  park  will  be  laid  out  about 
a  mile  from  Kittanning.  The  plan  is  to  begin  construction  work  in  the 
near  future.  As  previously  stated,  the  officers  of  the  company  are:  Charles 
Dunbar  of  Allegheny,  president;  Henry  Schall,  of  Walk  Chalk,  vice-presi- 
dent; Charles  Colwell,  of  Greendale,  treasurer;  George  Caruthers,  of  Pitts- 
burgh, secretary. 

PROVIDENCE,  R.  L— The  Cumberland  Electric  Street  Railway  Company 
has  been  organized,  Harry  D.  Hunt  being  elected  chairman  and  Joshua  T. 
Nowell  of  Boston,  secretary  and  treasurer.  The  proposed  road  is  to  run 
west  from  Washington  Street,  Providence,  into  Cumberland,  and  through 
Blackstone  Valley  villages  to  Woonsocket. 

SIOUX  FALLS,  S.  D.— The  Central  Heat,  Light  &  Power  Company,  which 
has  been  granted  ihe  right  to  lay  wires  for  supplying  electricity  for  lighting 
and  other  purposes,  has  applied  to  the  City  Council  for  a  franchise  for  the 
construction  of  about  15  miles  of  electric  railway  in  the  city  and  suburbs. 
H.  H.  Natwick  is  president  of  the  company. 

JOHNSON  CITY,  TENN.— There  are  several  petitions  before  the  Council 
asking  for  a  franchise  to  construct  an  electric  railway  here.  Knoxville  and 
Lynchburg  Va.  parties  have  become  interested  in  the  subject  of  an  electric 
railway  for' Johnson  City.  One  plan  is  to  build  a  belt  line  so  as  to  connect 
with  Jonesboro. 
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The  Subject  of  Strikes 

The  most  important  event,  from  an  industrial  standpoint,  which 
happened  last  week,  in  fact  the  most  important  industrial  event 
for  a  long  time,  and  one  which  promises  to  have  far-reaching 
effects,  was  the  conference  held  in  New  York  last  week  between 
representatives  of  "labor"  and  "capital"  and  the  selection  by  them 
of  a  national  committee  of  thirty-seven  members  to  act  as  a  com- 
mittee of  arbitration,  if  requested  by  both  parties,  to  an  industrial 
dispute.  This  committee,  whose  organization  is  undoubtedly  fa- 
miliar to  our  readers  through  the  accounts  in  the  daily  press,  is 
composed  of  twelve  representatives  of  large  corporations,  twelve 
presidents,  or  other  high  officials,  of  labor  organizations,  and  thir- 
teen representative  citizens  who  are  not  closely  allied  either  with 
aggregations  of  capital  or  of  labor.  It  is  a  very  characteristic  fact, 
and  one  in  which  street  railway  interests  should  feel  a  just  pride, 
that  two  street  railway  presidents,  viz.,  Senator  M.  A.  Hanna  and 
Herbert  H.  Vreeland,  have  been  selected  as  members  of  this 
committee,  and  we  have  no  doubt  that  the  excellent  judgment  ex- 
hibited by  them  in  the  management  of  the  large  affairs  under  their 
direct  supervision  will  be  equally  shown  in  the  part  which  they 
will  take  in  the  deliberations  of  this  council.  It  was  a  notable  fact 
that  one  of  the  principal  representatives  of  the  labor  element 
stated  at  the  preliminary  conference  that  he  had  never  known  of 
a  strike  which  could  not  have  been  prevented  if  both  sides  had 
previously  had  an  understanding  of  each  other's  wishes,  and  that 
if  this  had  been  done  an  amicable  settlement  could  have  been 
reached. 

No  Strike  !n  Philadelphia 

Coincident  almost  with  the  announcement  of  the  formation  of 
the  national  committee  of  arbitration,  referred  to  above,  came  the 
news  from  Philadelphia  that,  by  a  vote  of  about  4  to  i,  the  con- 
ductors and  motormen  of  the  Union  Traction  Company  of  Phil- 
adelphia had  voted  not  to  inaugurate  a  strike  on  the  lines  of  that 
company.  Rumors  of  the  possibilities  of  such  a  strike  in  Philadel- 
phia had  been  current  for  some  weeks,  although  it  was  known 
that  a  considerable  proportion  of  the  employees  of  the  company 
were  radically  opposed  to  any  action  of  this  kind,  and  a  large 
number  of  them,  as  stated  in  our  issue  of  Dec.  14,  had  presented  a 
petition  to  President  Parsons  denouncing  the  agitators  who  were 
endeavoring  to  foment  trouble.  That  this  was  the  opinion  of  a 
very  large  majority  of  those  interested  was  demonstrated  by  the 
vote  taken  last  week  and  referred  to  above.  The  result  is  certainly 
a  very  high  tribute  to  the  ability  and  popularity  of  the  president  of 
the  company,  John  B.  Parsons,  as  well  as  to  the  common 
sense  and  loyalty  of  the  force  of  men  employed  on  the  Philadel- 
phia lines. 

For  a  force  of  employees  to  strike  is  the  poorest  way  to  en- 
force demands,  and  being  wasteful  and  always  disastrous  to  both 
sides  engaged  in  the  controversy,  is  an  anomaly  in  modern  indus- 
trial efforts.  From  the  employees'  standpoint  it  is  also  most  im- 
politic, not  only  because  the  loss  of  business  occasioned  to  the 
employer  must  weaken  his  or  its  financial  ability  to  accord 
the  demands  which  may  be  made,  but  as  the  employees  are  a  less 
united  force  than  the  corporation,  and  as  their  councils  are  in 
very  great  danger  of  being  dominated  by  a  reckless  and  hot- 
headed minority,  their  campaign  cannot  be  conducted  with  the 
same  ability  as  that  of  the  corporation.  As  a  result,  the  latter 
wins  ninety-nine  cases  out  of  one  hundred,  and  when  peace  is 
finally  reached  a  portion  at  least  of  the  striking  employees  find 
their  places  occupied  by  other  men.  A  strike,  moreover,  if  pro- 
longed, will  invariably  produce  a  feeling  of  vindictiveness  on  at 
least  one  side,  if  not  on  both,  and  this  feeling  will  inevitably  ob- 
scure the  real  causes  of  the  controversy  and  prevent  a  settlement 
which  will  be  entirely  satisfactory  to  either  side. 

We  realize,  of  course,  that  it  is  not  always  possible  to  secure 
that  spirit  of  co-operation  and  loyalty  in  all  branches  of  the 
service,  which  is  the  characteristic  of  the  most  successful  corpora- 
tions, street  railway  or  otherwise.  We  mean  that  spirit  which 
recognizes  on  the  one  side  that  an  injury  to  the  employer  is  an 
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injury  to  the  employed,  and  on  the  other,  that  faithful  service  is 
entitled  to  as  high  a  compensation  and  as  fair  treatment  as  the 
employer  can  afford,  and  as  is  given  for  similar  work  in  the  same 
locality.  This  can  only  be  secured  by  the  exercise  both  of  broad- 
mindedness  on  the  part  of  the  employees  and  its  reciprocal,  ap- 
preciation and  tact,  from  the  manager  and  board  of  directors,  com- 
bined also  with  the  ability  of  the  manager  to  make  his  employees 
understand  that  the  company  is  doing  all  that  it  can,  consistent 
with  well  recognized  business  principles,  to  make  the  services  of 
every  man  satisfactory  to  himself  and  remunerative.  That  this 
has  been  done,  however,  on  many  roads  is  an  undeniable  fact,  and 
it  has  been  strikingly  exemplified  during  the  past  week,  as  stated 
above,  by  the  events  in  Philadelphia.  The  human  mind  is  so  con- 
stituted that  it  is  very  much  easier  to  criticise  and  complain  than 
to  recognize  fairness  of  purpose  in  another,  so  that  the  action  of 
the  Philadelphia  employees  in  testifying  to  their  belief  in  the  in- 
tention of  the  company  to  investigate  any  alleged  grievances,  and 
to  settle  them  satisfactorily  to  all  concerned,  is  a  testimonial  to 
their  good  judgment,  as  well  as  to  the  trust  inspired  in  them  by 
the  management  of  the  property. 

Diplomacy  in  Pole  Setting 

A  pretty  little  ruse  de  guerre  was  worked  lately  on  a  sturdy 
citizen  of  Long  Island,  who  refused  to  have  a  trolley  pole  planted 
in  front  of  his  store.  He  waited  until  the  hole  for  the  pole  was 
dug,  and  then  surprised  the  laborers  by  jumping  into  it,  equipped 
with  a  fur  overcoat.  That  stopped  the  proceedings,  and  he  might 
have  been  holding  the  fort  still,  had  not  the  shrewd  foreman  of  the 
trolley  gang,  familiar  with  local  affairs,  hit  upon  a  cunning  scheme. 
Having  drawn  of¥  his  forces  with  great  ostentation,  so  that  the 
coast  was  clear,  he  then  caused  a  message  to  be  handed  to  the 
stout  belligerent  from  a  pretty  young  woman,  known  to  have 
some  personal  influence  in  that  quarter.  An  invitation  to  call  was 
not  to  be  resisted,  and  no  enemy  being  in  sight,  the  victor 
climbed  out  of  his  bombproof,  declared  Ladysmith  relieved,  and 
went  off  to  see  what  his  fair  friend  wanted.  When  he  was  about 
a  block  away,  the  trolley  forces  returned,  and  the  pole  was  up 
before  he  could  say  "Jack  Robinson!"  All  is  fair  in  love  and 
war,  they  say,  and  so  now  that  the  thing  is  done,  we  have  no 
doubt  that  the  gallant  obstructionist,  like  so  many  others,  will 
soon  be  congratulating  himself  that  the  trolley  runs  by  his  store, 
instead  of  in  front  of  some  other  fellow's. 
Street  Car  Accident  Damages 

Reference  is  naturally  made  from  time  to  time  in  these  columns 
to  the  outrageous  exactions  attempted  from  street  railway  com- 
panies in  the  form  of  damage  suits.  Brooklyn  corporations  have, 
perhaps,  been  the  greatest  sufferers  in  this  respect,  but  a  stout 
fight  is  made  against  the  abuse,  and  once  in  a  while  the  biter  gets 
bit  most  gloriously.  One  recent  case  we  cannot  refrain  from 
noting  with  a  chuckle.  Suit  was  brought  by  Martin  Fitzgerald  in 
the  Brooklyn  Supreme  Court  against  the  Brooklyn  Heights  Rail- 
road Company,  to  recover  $i,ooo  for  injuries  which  he  said  he  had 
received  by  being  thrown  off  a  car  in  an  altercation  about  the 
change  from  a  quarter-dollar.  He  testified  that  the  first  thing  he 
did  after  recovering  from  his  injuries  was  to  cut  some  grass  in  his 
yard.  "That  would  bring  the  time  up  to  the  middle  of  winter," 
said  Judge  Gaynor.  "How  could  you  cut  grass  then?"  Fitzgerald 
hedged,  and  changed  the  period  of  his  incapacity  from  five  months 
to  five  weeks.  Numerous  witnesses  testified  that  the  policeman 
Fitzgerald  said  assisted  the  conductor  in  ejecting  plaintiff  from  the 
car  was  not  present,  and  that  the  car  mentioned  by  number  was 
not  running  on  the  line  at  the  time.  Judge  Gaynor's  charge  to  the 
jury  was  practically  a  direction  to  bring  in  a  verdict  for  the  de- 
fendant, and  in  less  than  five  minutes  they  did  so.  Fitzgerald  was 
directed  to  remain  in  court  in  custody. 

Here  surely  was  swift  exposure,  and  the  only  regret  is  that  quick 
detection  of  similar  fraud  cannot  take  place  more  frequently.  A 
corporation  is  but  too  often  an  "easy  mark,"  and  some  of  the 
schemes  set  up  to  fleece  it  are  amon^  the  most  detestable  that 
can  be  imagined. 


Car  Advertising 

In  this  country  the  placing  of  advertisements  in  street  cars  is 
a  fashion  of  long  standing,  while  in  Europe  they  "go  us  one 
better"  by  printing  ads  on  street  car  and  omnibus  tickets,  and 
carrying  large  signs  on  the  roofs.  But  in  Birkenhead,  the  Brook- 
lyn of  Liverpool,  a  row  appears  to  have  arisen  over  the  use  of  the 
windows  for  advertising  purposes  also,  and  the  newspapers  are 
full  of  the  subject.  Our  personal  preference  is  decidedly  for  an 
"ad"  limited  to  the  panels  above  the  windows,  but  we  don't  see 
that  it  would  make  much  difference  in  the  murky  climate  of  Birk- 
enhead whether  the  windows  were  plastered  up  or  not.  Besides, 
Birkenhead  is  not  an  altogether  pretty  town,  and  if  the  blackened 
houses  could  be  shut  out  by  the  vision  of,  say,  a  Pears'  Soap  girl 
in  some  stained  glass  attitude  and  tint,  the  aesthetic  gain  might 
really  be  considerable.  If  the  Birkenheaders  want  their  tramcar 
windows  unobscured,  they  will  probably  have  them  that  way,  but 
so  far  as  we  are  aware,  the  momentous  question  has  never  arisen 
in  this  country.  The  only  "ads"  we  have  ever  seen  on  a  street 
car  window  here  were  those  of  the  soulless  company  itself,  trying 
hard  to  save  its  patrons  trouble  and  money  by  telling  them  what 
to  do  to  get  transfers  or  effect  some  other  benefit  of  the  same 
nature. 

Bawbees  in  Dundee 

Some  of  the  difficulties  of  the  municipal  ownership  of  street  rail- 
ways are  indicated  by  a  recent  episode  at  Dundee,  Scotland.  A  con- 
ductor gave  umbrage  to  a  passenger,  who  thereupon  refused  to  yield 
up  two  cents.  This  did  not  lead  to  a  Grseco-Roman  exhibition  of 
wrestling,  but  the  conductor  reported  the  incident  to  the  manager, 
who  in  turn  wrote  a  polite  letter,  asking  for  the  two  cents,  the 
passenger  being  known,  or  having  given  his  card.  The  reply  ran: 
"I  did  not  refuse  to  pay;  please  tell  your  collectors  to  be  more 
ci\  il,"  but  it  did  not  enclose  the  required  amount.  The  manager 
wasted  more  postage  and  stationary  in  trying  again,  with  no 
better  result.  Then  the  matter  was  solemnly  brought  before  the 
City  Council,  who  debated  it  seriously,  and  although  it  had  already 
cost  the  grievous  sum  of  three  shillings — nearly  75  cents — the 
council  authorized  the  manager  to  take  legal  measures  to  recover 
those  bawbees  of  which  their  trolleys  had  been  deprived  in  the 
first  instance. 

Now  we  are  not  able,  at  this  distance,  to  go  into  the  merits  of 
the  agitating  controversy,  but  we  try  in  vain  to  get  ourselves  into 
the  frame  of  mind  where  we  can  picture  such  an  occurrence  on  an 
American  street  railway.  Cases  of  trouble  here  do  occur  between 
passengers  and  conductors,  and  once  in  a  while  they  get  into  the 
courts,  though  then  the  passenger  is  usually  trying  to  collect  dam- 
ages for  forcible  ejectment,  because  he  would  not  pay  his  fare. 
But  in  this  Dundee  instance,  and  in  others  we  have  noted  across 
the  Atlantic,  where  everybody  runs  the  road,  and  everybody  owns 
it,  the  probabilities  of  this  kind  of  trouble  are  vastly  increased, 
and  there  must  be  a  resultant  loss  of  economy  and  efficiency.  So 
far  as  we  know,  an  .t'^eged  incivility  on  the  part  of  a  conductor  has 
never  led  in  America  to  such  a  curious  incident  as  this,  but  with 
municipal  cars  and  government  ownership  of  any  kind,  the  tend- 
ency to  red  tape  methods  of  settling  disputes  is  obvious  and  una- 
voidable. And  we  are  not  aware  that  conductors  are  any  more 
civil  under  that  regime. 

Chicago  Transportation  Committee  Report 

The  report  of  the  committee  on  local  transportation  of  the  Chi- 
cago City  Council,  which  we  print  elsewhere  in  this  issue,  is  a 
much  more  sane  and  sensible  document  than  would  be  expected 
from  past  utterances  of  many  of  the  city  officials  of  Chicago  in 
regard  to  the  question  of  future  street  railway  franchises.  It  ap- 
pears from  the  report,  which  is  in  the  nature  of  an  outline  of  what 
the  committee  thinks  should  be  incorporated  in  future  franchise 
ordinances,  that  it  is  being  realized  that  the  question  must  be  set- 
tled on  some  practical  basis  soon,  and  that  the  theories  of  the 
ejl'enr'iits  have  given  place  to  something  more  workable.  For 
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example,  municipal  owncrsLip  's  admitted  to  be  out  of  the  ques- 
tion as  a  practical  proposition  for  the  present.  The  committee 
only  goes  so  far  as  to  recommend  that  provision  be  made  for  the 
purchase  of  the  street  railways  by  the  city  in  case  the  city  might 
desire  to  do  so  at  some  future  time  and  gets  the  necessary  legis- 
lative permission.  Over  the  clause  which  would  provide  for  the 
purchase  of  street  railway  properties  at  an  appraised  value  there  is 
likely  to  be  much  discussion,  and  on  the  exact  meaning  of  this 
clause  would  depend  the  question  of  whether  any  company  could 
accept  a  franchise  on  such  terms.  If  the  appraised  valuation  is  to 
be  the  value  of  the  company's  tangible  property  as  scrap,  it  would 
be  venturesome  capital  indeed  which  would  invest  much  in  im- 
provements under  such  an  ordinance.  One  feature  of  the  report 
highly  to  berecommendedisthe  desire  of  the  committee  for  expert 
engineering  advice  on  many  problems  which  come  up  in  connec- 
tion with  its  work.  Although  the  outline  as  it  stands  will  probably 
undergo  many  changes  before  it  is  finally  adopted,  and,  of  course, 
must  be  more  definite  on  some  points,  it  is  gratifying  to  see  that 
some  real  progress  is  being  made  toward  the  settlement  of  the 
uncertain  state  of  affairs  in  which  the  Chicago  street  railway  com- 
panies have  found  themselves,  even  though  the  outline  is  not  what 
might  be  desired.  Although  the  ultimate  settlement  will  probably 
not  be  entirely  what  the  companies  would  wish,  as  it  never  is  when 
there  are  two  sides  to  a  case,  there  is  manifestly  a  much  greater 
tendency  to  be  reasonable  on  the  part  of  the  committee  and  Coun- 
cil than  formerly.  Part  of  this  is  no  doubt  to  be  attributed  to 
the  session  which  General  Manager  McCulloch,  of  the  Chicago 
City  Railway,  recently  had  with  the  committee,  which  brought 
about  much  better  feeling  and  better  understanding  than  formerly 
existed. 

Tbe  Possibilities  of  Electric  Power  for  Suburban  Lines 

We  had  occasion  in  a  recent  issue  to  refer  at  length  to  the  plans 
of  the  Pennsylvania  and  Long  Island  Railroads,  as  recently  an- 
nounced by  Presidents  Cassatt  and  Baldwin,  to  establish  a  terminus 
in  New  York  City,  connected  by  tunnels  with  the  existing  termini 
in  Jersey  City  and  Long  Island  City,  and  to  haul  passenger  trains 
by  steam  up  to  those  or  neighboring  points,  and  thence  into 
New  York  by  electric  locomotives.  This  marks  a  radical  change 
in  American  railroad  methods,  and  it  is  well  to  consider  how  far 
the  example  which  will  be  established  by  such  a  step  will  assist 
in  the  solution  of  the  problems  now  facing  practically  all  of  the 
steam  railroads  in  the  country  which  do  a  large  commuter  busi- 
ness. 

It  is  an  undeniable  fact,  whether  or  not  the  railway  companies 
have  awakened  to  a  full  realization  of  the  fact,  that  the  most 
profitable  business  of  many  such  roads,  which  is  that  of  hauling 
passengers  in  and  out  of  the  city  every  day  from  the  neighboring 
suburbs,  is  being  invaded  to  a  considerable  extent  by  the  existing 
electric  railways.  This  condition  is  bound  to  increase  as  a  result 
of  the  installation  of  higher  speed  electric  lines  than  those  which 
now  exist,  if  some  steps  are  not  taken  by  the  existing  railway  com- 
panies to  give  the  public  in  the  direction  of  transportation  what 
can  be  given  by  electric  traction.  Up  to  the  present  time  electric 
railway  construction  Jias  been  mainly  confined,  so  far  as  city 
termini  are  concerned,  to  the  streets  and  public  highways,  so  that 
in  point  of  speed  between  termini  they  have  not  been  able  to  com- 
pete with  the  existing  steam  roads  for  that  traffic  in  which  time 
is  an  important  element,  but  wc  have  no  idea  that  this  condition, 
will  long  continue.  The  example  already  set  by  the  promoters  of 
the  proposed  New  York  &  Portchester  line,  and  described  in  our 
issue  of  December  7,  to  build  a  high-speed  electric  line  without 
grade  crossings,  will  certainly  be  followed  in  other  sections  of  the 
country  where  the  business  warrants  it.  By  reason  of  the  higher 
acceleration  attainable  by  electric  motors  and  the  other  advantages 
possessed  by  them,  such  roads  can  undoubtedly  most  successfully 
compete,  not  only  in  speed  but  in  fares,  with  the  steam  railroads 
for  the  traffic  which  the  latter  now  hold  by  their  ability  to  carry 
passengers  who  wish  to  be  delivered  at  their  destination  at  the 


earliest  possible  moment.  As  such  railways  can  be  built,  it  lies 
with  the  steam  railroads  to  determine  whether  they  will  be  built 
as  competitors,  or  whether  the  steam  railroad  companies  will 
change  their  service  to  give  that  which  they  can  give  if  they  desire. 

The  Pennsylvania-Long  Island  scheme  of  using  electric  locomo- 
tives, successful  as  it  tmdoubtedly  will  be,  and  especially  adapted 
as  it  is  to  the  conditions,  provided  the  company  does  not  decide  to 
introduce  electric  traction  on  its  main  line,  will,  in  our  opinion, 
hardly  furnish  a  precedent  for  the  average  steam  railroad.  In  the 
first  place,  the  points  where  the  change  from  steam  to  electricity 
must  be  made  are  definitely  settled  by  the  proposed  construction 
of  two  long  tunnels  imder  the  river  on  each  side  of  the  Union 
Station,  while  the  trafiic  conditions  at  the  latter  place  are  not  com- 
plicated, and  necessarily  cannot  be,  as  it  is  under  ground,  by  the 
existence  of  extensive  switch  yards.  The  more  common,  in  fact, 
the  almost  universal,  condition  is  better  exemplified  by,  say,  the 
present  Delaware,  Lackawanna  &  Western  terminal  in  Hoboken, 
where  both  through  trains  and  local  trains  run  into  the  same  ter- 
minus through  the  main-switch  passenger  and  freight  yards  of  the 
system. 

This  particular  road  is  cited  because,  in  many  respects,  it  would 
seem  to  be  an  ideal  one  for  the  use  of  electric  power.  The  main 
part  of  its  commuter  traffic  is  not  carried  on  its  main  line,  but  on 
a  branch,  on  which  a  great  many  stops  are  made  for  a  distance  of 
some  20  to  25  miles,  with  the  exception  of  the  short  distance  across 
the  Hackensack  Meadows.  These  stations,  for  a  distance  of  20 
miles,  are  located  only  about  a  mile  apart,  and  the  difference  in 
average  speed  possible  by  the  use  of  electric  motor  trains,  equipped 
with  a  multiple-unit  control,  and  with  an  acceleration  of  2  miles 
or  more  per  hour  per  second,  and  that  of  the  existing  steam  equip- 
ment would  be  enormous.  The  latter  can  hardly  have  an  accelera- 
tion rate  on  a  level  of  more  than  0.4  to  0.5  miles  per  hour  per  sec- 
ond, and  the  local  trains  hardly  get  under  way  before  they  must  be 
braked  for  the  next  stop.  On  the  other  hand,  assuming  that  such 
a  branch  be  converted  to  electricity,  the  trains  on  the  main  line, 
which  include  all  of  the  through  trains,  could  still  be  run  by  steam. 

Outside  of  the  terminal  question,  there  can  hardly  be  any  doubt 
but  that  electricity  would  be  greatly  superior  for  the  local  service 
mentioned  than  steam,  and  it  is  the  latter  complication — that  is, 
the  track  yard — which  really  contains,  in  the  opinion  of  many  en- 
gineers, the  crux  of  the  whole  problem  of  the  electrical  equipment 
of  the  suburban  branches  of  the  average  steam  road,  as  it  does  in 
the  New  York  Central  tunnel.  It  is  safe  to  say  that  the  unguarded 
third  rail,  as  usually  employed  for  third-rail  traction,  is  entirely 
unsuited  for  such  a  location.  But  if  this  is  so  how  can  the  electric 
trains  passing  through  the  switch  yard  receive  their  motive  power? 
Can  the  third  rail  be  satisfactorily  protected  against  accidental 
contact,  or  can  a  change  to  the  overhead  system  be  made  quickly 
and  easily,  or  can  storage  batteries  on  the  motor  cars  or  locomotives 
be  satisfactorily  used  for  this  purpose?  We  have  heard  all  of 
these  solutions  proposed  by  eminent  engineers,  and  we  have  no 
doubt  that  a  solution  can  be  reached.  It  remains  for  some  com- 
pany, and  it  seems  now  that  the  New  York  Central  Company  may 
be  the  one,  to  make  the  first  trial  and  determine  whether  one  of 
these  solutions  or  some  other  is  the  best. 

Asstiming,  however,  this  question  settled,  and  it  is  not  a  very 
complicated  one,  it  is  safe  to  say  that  with  electricity  the  running 
time  and  headway  of  the  trains,  and,  consequently,  the  living  con- 
ditions along  a  railway  of  this  kind,  would  change  materially.  For 
instance,  in  the  case  of  the  Morris  &  Essex  branch  of  the  Lacka- 
wanna Railroad,  already  referred  to,  by  the  use  of  electric  trains 
the  run  between,  say.  Summit  and  Hoboken,  a  distance  of  about  20 
miles,  could  be  reduced  without  trouble  from  20  to  30  per  cent,  if 
not  more,  for  trains  making  from  ten  to  si.xteen  stops.  In  addition, 
the  service  could  be  greatly  increased  by  the  addition  of  many 
short  trains,  and  this  would  undoubtedly  increase  travel,  especially 
in  those  hours  of  the  day  when  the  travel  is  comparatively  light. 
At  present,  the  only  service  given  at  these  times  is  by  trains  run  on 
long  headway  and  stopping  at  practically  every  station. 


896 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIIL  No.  26. 


Recent  Track  Construction  in  St.  Louis 


In  the  recent  laying  of  new  tracks  on  the  Eighteenth  Street 
bridge,  in  St.  Louis,  as  shown  in  the  accompanying  illustration, 
an  innovation  has  been  made  by  the  St.  Louis  Transit  Company 
in  track  work  in  that  city,  by  the  use  of  a  9-in.  Trilby  rail,  manu- 
factured by  the  Lorain  Steel  Company. 

Since  Mr.  Dupont  has  associated  himself  with  the  St.  Louis 
Transit  Company  he  has  introduced  a  great  many  new  features 
in  track  construction,  although  it  does  not  differ  materially  from 
the  methods  he  used  in  Detroit,  except  that  he  has  to  adapt  him- 
self to  certain  conditions,  as  the  St.  Louis  city  ordinances  require 
that  a  side-bearing  rail,  or  one  with  a  broad  tram,  be  used,  instead 
of  a  groove  rail,  which  is  employed  in  Detroit. 

In  the  construction  shown,  the  rails  are  placed  on  metal  ties, 
surfaced  on  blocks,  with  tamped  concrete  stringers  under  each 


The  Adaptability  of  Electricity  to    Heavy  Railroad 
Conditions 


The  inaugural  address  of  William  Langdon,  the  newly  elected 
president  of  the  (British)  Institution  of  Electrical  Engineers,  was 
devoted  largely  to  the  benefits  to  be  derived  from  the  application 
of  electricity  to  the  existing  steam  railroads.  Referring  to  this 
subject  he  says: 

"The  operation  by  electrical  means  of  the  passenger  traffic,  as 
it  is  conducted  to-day,  would  appear  to  present  no  difficulty,  for  if 
necessary  each  carriage  could  be  provided  with  the  necessary 
motors  for  its  propulsion;  but  to  work  a  railway  economically — 
to  reap  the  full  advantages  of  an  electrical  service — it  is  necessary 
that  the  entire  traffic  of  the  line,  goods  as  well  as  passenger,  should 
be  worked  by  the  same  means.  To  work  one  class  of  traffic  by 
electricity  and  the  other,  as  at  present,  by  steam  units,  although 


TRACK  CONSTRUCTION  ON  18TH  STREET,  ST.  LOUIS 


rail.  The  whole  sub-base  is  then  filled  up  with  concrete  to  the 
depth  required  by  the  class  of  paving.  The  only  objection  to  this 
construction  is  that  it  takes  five  days  after  laying  the  track  before 
it  is  ready  to  be  used. 

The  rails  used  by  the  St.  Louis  Transit  Company  over  its  entire 
system  is  a  95-lb.  side-bearing  girder  rail. 

In  St.  Louis  the  rails  are  placed  on  metal  ties,  4  ft.  apart,  with 
tie-rods  every  6  ft.  In  Detroit  the  tie  spacing  varies  from  2^  ft. 
to  10  ft.,  according  to  the  kind  of  street  paving  used,  and  in  some 
cases  with  7-in.  rail  tie-rods  are  not  used. 

If  granite,  brick  or  asphalt  is  used  the  ties  are  placed  10  ft.  apart, 
while,  if  wooden  paving,  they  are  2^  ft.,  for  the  reason  that  if  a 
rain  falls  on  new  wooden  pavements  before  the  street  paving  is 
completed,  outside  the  tracks,  the  wooden  blocks  between 
the  tracks  will  swell  to  such  an  extent  that  the  track  will  be  thrown 
out  of  gage,  unless  the  ties  are  very  close  together. 

Very  little  track  construction  will  be  done  in  St.  Louis  in  1902, 
possibly  not  more  than  10  miles,  and  that  will  be  branch  renewals. 

 *^  

It  is  said  that  the  members  of  the  Council  of  St.  Louis,  Mo., 
are  considering  the  advisability  of  introducing  into  the  Council  an 
ordinance  providing  that  only  two  cents'  fare  shall  be  charged  for 
passengers  not  provided  with  seats. 


such  a  course  is  quite  practicable,  would  involve  a  large  increase 
in  both  capital  and  current  charges;  for  the  cost  of  establishing  and 
operating  electrical  working  for  the  passenger  traffic  would  be 
very  little  less  than  it  would  be  if  dealing  with  the  entire  traffic, 
and  there  would  still  remain  the  cost  attending  that  portion 
worked  by  the  steam  locomotive.  Such  a  course  appears  to  me 
impracticable.  Therefore,  in  considering  the  initiatory  stage  of 
replacing  the  steam  by  the  electric  locomotive,  we  have  to  face  the 
present  condition  of  traffic — to  deal  with  the  trains  as  they  are 
made  up  for  the  former  type  of  motor.  Assuming  it  were  de- 
termined to  test  the  possibilities  of  electricity  on  a  given  section  of 
a  line  of  railway,  whatever  that  section  might  be — whether  ter- 
minal or  intermediate — the  electric  motor  would  require  to  haul 
the  trains  that  might  reach  that  section  of  line  as  they  were 
handed  over  from,  or  required  to  be  carried  forward  by,  the  steam 
locomotive.  It  would,  in  fact,  have  to  take  the  place  of  the  latter 
and  do  its  work.  It  may  be  said  its  capabilities  to  do  this  under 
all  conditions  has  not  been  proved.  It  will,  however,  be  clear  that, 
assuming  one  electric  locomotive  incapable,  there  is  no  reason 
why  two  should  not  be  coupled  together  in  the  same  manner  that 
steam  locomotives  are  coupled.  And  in  doing  so  it  is  worth  while 
noting  that  we  should  reap  some  advantage,  for  not  only  would  it 
be  possible  for  the  two  to  be  controlled  by  one  man,  or  one  set  of 
men,  but  in  distributing  the  weight  over  a  greater  wheel  base  we 
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should,  to  that  extent,  reduce  the  impact  on  bridges  and  other 
structures  over  which  the  vehicles  pass.  The  importance  of  this 
will  be  apparent  when  we  realize  that  the  total  weight  of  a  modern 
locomotive  and  tender,  loaded,  exceeds  loo  tons;  that  of  this 
weight  some  34  tons  is  comprised  within  a  wheel  base  of  9  ft.  6 
ins.;  26  tons  and  24  tons  each  within  5  ft.  6  ins.  The  tendency  of 
the  day  is  to  increase  the  speed  of  passenger  trains  and  the  load 
of  the  goods  and  mineral  trains,  and  to  this  end  to  employ  larger 
and  more  powerful  engines.  In  either  case  this  course  must  in- 
volve greater  stress  on  both  permanent  way  and  structural  works; 
and  to  this  extent  it  would  appear  that  the  two  electric  locomo- 
tives would  be  more  acceptable  to  the  engineer  of  the  line  than 
would  the  steam  locomotive." 

 ♦^♦^  

The  Electric  Roads  of  Northern  and  Eastern  Indiana 

The  extension  of  electric  lines  and  the  development  of  what  is 
known  as  the  "Electric  Belt,"  in  Eastern  and  Northern  Indiana, 
is  remarkable  for  its  present  progress  and  the  future  promises  to 
develop  this  district  into  a  network  of  modern  electric  lines  un- 
equaled  in  the  country.  The  construction  along  this  line  began 
nine  years  ago,  when  the  city  of  Anderson,  the  first  in  the  "gas 
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belt,"  discarded  the  primitive  mule  cars.  Five  years  ago  the  first 
interurban  line  was  constructed  between  Anderson  and  Alex- 
andria, and  it  was  the  beginning  of  the  Union  Traction  Com- 
pany of  Indiana,  and  of  the  present  great  "Electric  Belt"  system 
of  roads  now  radiating  to  and  from  Indianapolis.  The  former 
company  has  now  contracted  for  an  extension  from  Elwood  to 
Tipton,  and  thence  to  Kokomo.  Three  more  extensions  pro- 
posed are  from  Linwood  to  Frankton,  from  Daleville  to  Middle- 
town,  from  Marion  to  Converse,  and  probably  from  Converse  to 
Peru.  ■  From  Tipton  to  Indianapolis  a  company  is  working  quietly 
that  is  to  all  intents  and  purposes  the  Union  Traction  Company, 
buying  private  right  of  way,  and  construction  will  begin  in  a  few 
weeks.  Full  particulars  of  the  Union  Traction  Company's  sys- 
tem were  published  in  the  Street  Railway  Journal  for  Dec.  7. 

The  Central  Traction  Company,  said  to  be  an  ofifshoot  of  the 
great  Everett-Moore  syndicate,  of  Cleveland,  has  begun  the  con- 
struction of  an  electric  railway  from  Kokomo  to  Indianapolis, 
by  way  of  Noblesville.  The  first  13  miles  are  graded  and  ready 
for  the  steels.  This  company  announces  that  its  plan  is  eventu- 
ally to  extend  its  line  from  Kokomo  to  Peru,  where  a  connection 
will  be  made  with  t?he  line  of  the  White  River  Traction  Company, 
now  in  operation  between  Peru  and  Wabash,  and  from  there 
connection  will  be  had,  by  Fort  Wayne,  to  Toledo,  Cleveland, 
Ohio,  and  Pittsburgh,  Pa.  Although  the  Central  and  the  Union 
Traction  Companies  both  declare  they  will  build  to  Indianapolis 
from  Kokomo,  the  popular  belief  is  that  there  will  be  an  agree- 
ment or  consolidation  of  the  two  companies,  or  interests,  rather 
than  parallel  lines,  which  makes  it  certain  that  electric  cars  will 


soon  run  between  Indianapolis  and  Kokomo,  and  eventually  con- 
nect with  the  great  Everett- Moore  syndicate's  Eastern  Trunk 
lines. 

The  recent  sale  of  tiie  Indianapolis  and  Greenfield  line  to  the 
Indianapolis  &  Eastern  Traction  Company  will  result  in  extend- 
ing the  line  eastward  at  once.  Arrangement?  are  made  to  con- 
struct an  extension  from  Greenfield  to  Knightstown  this  year, 
and  thence  to  Richmond.  This  will  give  Indianapolis  almost 
direct  connection  with  Dayton  and  Cincinnati,  as  the  Ohio  lines 
are  being  built  to  Richmond.  President  Fauvre,  of  the  Indian- 
apolis &  Eastern  Traction  Company,  says  the  company  will  also 
construct  a  line  from  Knightstown  to  Rushville.  The  capital 
stock  of  $200,000  of  this  company  will  be  increased  at  once.  This 
sale  is  regarded  as  the  most  important  interurban  deal  in  which 
Indianapolis  capital  has  figured,  and  is  one  of  the  first  instances 
wherein  a  new  electric  road  has  been  financed  almost  entirely  by 
Indianapolis  capital. 

Preliminary  work  has  begun  on  the  construction  of  the  line  of 
the  Muncie,  Hartford  City  &  Fort  Wayne  Company,  from  Muncie 
to  Fort  Wayne,  by  way  of  Hartford  City  and  Montpelier. 

Articles  of  incorporation  have  been  filed  by  the  New  Castle, 
Cadiz,  Markleville,  Pendleton  and  Western  Railway  Company, 
for  a  line  from  New  Castle  by  way  of  the  cities  named  to  Pendle- 
ton, where  connection  will  be  made  with  the  Union  Traction 
line  to  Indianapolis.  This  line  will  be  built  principally  by  the 
farmers,  and  will  be  in  operation  next  year.  Right  of  way  has 
been  secured  for  a  line  from  Muncie  to  Greenfield  by  way  of 
Middletown.  This  line,  when  completed,  will  also  connect  with  a 
line  at  Greenfield  into  Indianapolis. 

Work  is  progressing  rapidly  on  three  other  lines  out  of  In- 
dianapolis. A  line  to  Shelbyville,  a  line  to  Martinsville  and  a 
line  to  Attica,  by  way  of  Danville  and  Covington.  Strong  com- 
panies have  been  organized,  and  the  preliminary  work  well  in 
hand  for  the  construction  of  the  proposed  lines  from  Indianapolis 
to  Lafayette;  to  Frankfort  and  Logansport  and  to  Plainfield. 
Doubts  are  expressed  concerning  the  proposed  line  to  Martins- 
ville, as  one  line  is  now  almost  completed  to  that  place  by  way 
of  Mooresville. 

 ■ 

Compressed  Air  Car  Operation 

Some  very  interesting  results  are  shown  in  a  statement  of  op- 
erating figures,  made  by  the  Rome  (N.  Y.)  City  Street  Railway. 
Compressed  air  cars,  made  by  the  Compressed  Air  Company, 
New  York,  have  been  operated  on  this  line  with  great  success,  al- 
though the  traffic  conditions  of  the  city  are  such  that  the  present 
plant  is  not  giving  the  most  economical  service.  With  one-third 
more  mileage  required  no  additional  expense  would  be  incurred, 
except  a  slight  increase  in  coal  consumption  The  statement  re- 
cently compiled  and  given  below  contains  a  record  of  the  cars  for 
November,  igoi,  during  which  month  traffic  was  suspended  for 
two  days  on  account  of  the  condition  of  the  bridges  over  the 
canal. 

OPERATION  OF  COMPRESSED  AIR  CARS, 


ROME,  N.  Y.,  NOVEMBER,  1901. 
CAR  No.  105;  78  CU.  FT.  STORAGE;  AIR  BRAKE 

Number  of  days  in  service   28 

Number  of  miles  run   2.743 

Average  miles  per  day   98 

Average  feet  of  free  air  per  mile   737 

CAR  No.  lOS;  73  CU.  FT.  STORAGE;  AIR  BRAKE 

Number  of  days  in  service   28 

Number  of  miles  run   2,436 

Average  miles  per  day   87 

Average  feet  of  free  air  per  mile   641 

CAR  No.  575;  78  CU.  FT.  STORAGE;  AIR  BRAKE 

Number  of  days  in  service   28 

Number  of  miles  run   2,560 

Average  miles  per  day   91 

Average  feet  of  free  air  per  mile   727 

CAR  No.  578;  78  CU.  FT.  STORAGE;  HAND  BRAKE 

Number  of  days  in  service   26  ' 

Number  of  miles  run   2,282 

Average  miles  per  day   88 

Average  feet  of  free  air  per  mile   711 

During  the  month  the  general  average  per  car  mile  for  all  cars 
was  704  CU.  ft.  of  free  air. 

Total  cost  of  operation  of,  and  repairs  to  power  plant 

and  cars,  exclusive  of  motormen  and  conductors...  $951-99 

Cost  per  car  mile,  free  air  consumed,  including  all  ex- 
penses   .08.2 

Cost  of  repairs  per  car  mile   .01.3 


Total  cost  of  operation   .09.5 


I « « •  •O'^ 


Logansport  ^ 
^  La  Fayette  ^'^  / 

MARION 


r 

i  o 


^  Colfax 
\  Frankfort 

^  Libauon 

\ 


J     ISS     °  A 


/ 
I 

\Koko,M<^  Joiicsboro^  ^Hartfonl  City] 

\       Faiiuiount  *  J  j 

^  Thorntown         \  \»        .Siimmitvilk- i  I  \ 

\  W)      \^ir^i^i:i^  yAlexandriaJ 

\  I  Atlanta' 

Zionsville        Westfield  ^1  0*-^"        T  ^ 

El  Attica  \  ^ 

•  y  N4blesvillc  jf2 

\  I  /•  Peiiilltlon 

\^  Broad  iRijlile  J* 


J        ^  Union  (fity 


ANDEn- 
!«.,  SON 


V  Daleville 


^  Covington 


\ 

\ 


**■•□ .  .  V 

Danville      *  •  •  • 


ilidjletown 
'■^-.^^arklevillc 


J  M  U  N  Cjl  E 

I 
/ 
/ 


DAYTON 


hxDI.VX.U'OLIS 


off  Markleville  ,  1 
F'-lviU.,-        Kewc^Sle   [ 

1 


Greenfield  I 

-&   Vc, 


^   Bridt'port 

Plainfield 


\  Aeton  ^ 
•      \  *  o 

•  \ 

KEY:  MoresviUe  ^.^  \^ 

Dotted  lines,  roads  being'  constructeil.       *  «  \ 
Dash  lines,  proposed  lines  and  companies  \ 
orjfanized.  ***^ 
Heavy  lines,  roiuls  in  operafiun. 


rr:.n!(lin! 


Slielbyville  .^Y' 


■  1' 


898 


STREET  RAILWAY  JOURNAL. 


[Vol.  XVIII.   No.  26. 


A  Portable  Accelerometer  for  Railway  Testing* 


BY  F.  B.  COREY,  SCHENECTADY,  N.  Y. 


I.  The  recent  rapid  development  of  high-speed  transportation, 
especially  that  which  involves  the  use  of  electricity  as  the  motive 
power,  is  largely  due  to  the  attention  given  by  railway  engineers 


(d)  It  should  be  practically  "dead-beat"  to  record  rapid  fluc- 
tuations. 

(e)  It  should  not  require  for  its  operation  any  mechanical  con- 
nection with  the  axle. 

(f)  It  should  be  of  such  size  that  it  may  be  readily  carried 
about  in  small  space. 

(g)  It  should  either  be  independent  of  grades  or  be  capable  of 
measuring  the  degree  of  inclination,  so  that  its  indications  may 
be  readily  corrected. 

In  addition  to  the  above  requirements,  it  is  extremely  desirable 
that  the  instrument  be  such  that  continuous  records  may  be  made, 
so  that  we  may  properly  study  the  various  changes  of  acceleration 
and  retardation  throughout  any  given  period  of  time. 

3.  The  instrument  which  I  am  about  to  describe  seems  to  satisfy, 
in  greater  or  less  degree,  each  of  the  above  requirements,  and, 
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FIG.  I— POCKET  ACCELEROMETER-FIG.  2 


FIG.  4.— RECORD  OF  ACCELEROMETER 


to  the  most  minute  details  of  locomotive  and  train  performance. 
In  order  to  obtain  exact  information  concerning  these  details, 
most  exhaustive  tests  are  instituted,  and  for  the  proper  carrying 
out  of  these  tests  new  measuring  instruments  have  been  devised, 
both  for  indicating  and  recording  the  magnitude  of  the  various 
functions  involved.  In  all  railway  work,  both  steam  and  electric, 
the  all-important  factor  to  be  considered  is  speed,  and  it  is  often 
necessary  to  secure  accurate  data  in  regard  to  the  rate  at  which 
the  speed  changes  under  various  conditions  of  equipment  and 
operation.  To  obtain  the  desired  information  from  a  continuous 
speed  record  is  generally  as  unsatisfactory  as  it  is  laborious, 
and  various  devices  have  from  time  to  time  been  tried  in  order 


FIG.  3.— RECORDING  ACCHLHROMETER 

to  secure  direct  readings  of  acceleration  and  retardation  of  mov- 
ing cars  and  trains. 

2.  The  following  seem  to  be  the  requirements  to  be  met  by  a 
practical  instrument  of  this  class: 

(a)  It  should  have  no  delicate  moving  parts. 

(b)  It  should  be  susceptible  of  accurate  calibration,  and  this 
calibration  should  be  permanent. 

(c)  The  reading  scale  should  be  sufficiently  extended  to  render 
the  readings  reasonably  accurate. 


*  A  paper  presented  at  the  New  York  meeting  of  the  American  Sociey  of 
Mechanical  Engineers,  Dec.  3  to  6,  1901. 


although  it  has  certain  limitations,  I  believe  it  to  be  more  gen- 
erally satisfactory  under  the  various  conditions  of  practical  test- 
ing than  any  instrument  of  the  kind  heretofore  used. 

The  action  of  this  instrument  depends  upon  the  inertia  of  a 
small  mass  of  mercury  contained  in  a  horizontal  passage,  the 
ends  of  which  are  in  communication  with  two  short  vertical  col- 
umns of  mercury.    Thus,  the  flow  induced  in  the  horizontal  pass- 
age produces  a  difference  of  level  in  the  vertical  columns,  which 
difference  of  level  is  wholly  dependent  on  the  horizontal  com- 
ponent of  the  acceleration  in  the  plane  which  passes  through  the 
axes  of  the  two  vertical  columns.    Upon  this  difference  of  level, 
or  rather,  upon  the  change  of  level  of  either  column  from  a  given 
zero  position,  must  depend  the  indica- 
tion of  the  instrument.    In  a  small  in- 
strument,  however,   such  as  might  be 
conveniently  carried  in  the  pocket,  this 
change  of  level  is  very  small.    For  in- 
stance, assuming  a  distance  of  4  ins.  be- 
tween the  centers  of  the  mercury  col- 
umns, the  change  of  level  would  be  less 
than  5^  of  an  inch  for  an  acceleration  of 
4  miles  per  hour  per  second,  which  is 
about  the  maximum  possible  on  steel 
rails.   It  is,  therefore,  evident  that  some 
method  of  multiplication  must  be  used 
to  secure  a  reading  scale  sufficiently  ex- 
tended for  practical  work.    For  this  pur- 
pose, colored  alcohol  or  other  liquid  of 
low  specific  gravity  is  introduced  into 
the  spaces  above  the  mercury  column,  to 
which  spaces  the  reading  tubes  are  con- 
nected.   The  reading  tubes  are  of  com- 
paratively  small    diameter.     Thus,  the 
ratio  of  the  cross  section  of  the  mercury 
column  to  the  cross  section  of  the  read- 
ing   tube    becomes    approximately  the 
multiplier  of  the  changes  of  mercury 
levels.    The  upper  ends  of  the  two  read- 
ing tubes  are  connected  together  so  as 
to  prevent  evaporation  and  spilling  the  liquids.    The  reading 
scale  is  provided  with  vertical  adjustment  to  facilitate  the  proper 
location  of  the  zero  point. 

Fig.  I  is  a  photograph  of  the  instrument  as  arranged  to  be 
carried  in  the  pocket.  In  this  form  it  is  found  to  be  very  con- 
venient. By  placing  it  on  a  window  ledge,  or  other  convenient 
place,  the  acceleration  and  retardation  of  any  car  may  be  easily 
observed. 

Fig.  2  is  a  partial  section,  showing  its  construction.  This  par- 
ticular instrument  is  made  from  hard  rubber  with  glass  reading 
tubes  sealed  in. 
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4.  Since  the  acceleration  of  gravity  (32.2  ft.  per  second,  or  21.95 
miles  per  hour  per  second)  is  produced  by  an  accelerating  force 
(resultant)  of  unity;  that  is,  of  2000  lbs.  per  ton,  it  is  evident 
that  acceleration  may  often  be  best  expressed  in  effective  pounds 
accelerating  force  per  ton  weight  of  car  or  train.  Hence,  we  have 
two  separate  scales  for  reading  in  either  unit  desired,  each  of 
which  units  is  readily  convertible  into  the  other. 

If  we  represent  any  given  horizontal  acceleration  as  a  frac- 
tional part  of  the  acceleration  of  gravity,  as  g  -7-  n,  the  angle 
which  the  surface  of  any  liquid  thus  accelerated  will  make  with 
the  horizontal  is  that  whose  tangent  is  i-^n.  Therefore,  in  the 
calibration  of  this  instrument,  we  have  only  to  lay  out  a  series 
of  angles  whose  tangents  are,  say,  .05,  .10,  .15,  and  .20,  and  place 
the  instrument  at  the  corresponding  inclinations  to  determine 
the  points  on  the  reading  scale  corresponding  to  the  effective 
accelerating  forces  of  too  lbs.,  200  lbs.,  300  lbs.  and  400  lbs.  per 
ton,  respectively. 

5.  It  is  evident  that  if  the  accelerometer  be  set  to  the  zero 
position  when  the  car  is  either  at  rest  or  moving  uniformly  on 
either  a  level  or  gradient,  the  indications  will  be  accurate  only 
so  long  as  the  car  remains  on  track  of  constant  grade.  When 
the  grade  changes,  the  accelerometer  must  be  readjusted  or  the 
proper  correction  made.  Usually  either  a  stop  or  a  period  of 
constant  speed  running  gives  opportunity  to  reset  the  instrument 
or  determine  the  correction.  When  this  cannot  be  done  at  the 
time  of  testing,  the  accelerometer  should  be  set  at  zero  on  a  level 
track,  and  the  car  run  over  the  road  and  brought  to  rest  on  all 
grades  to  be  measured.  It  is  evident  that  used  in  this  way  the 
instrument  becomes  a  gradiometer,  giving  an  indication  of  20 
lbs.  per  ton  for  every  i  per  cent  of  grade. 

6.  I  referred  above  to  the  desirability  of  an  accelerometer  by 
which  continuous  records  could  be  made.  In  fact,  without  some 
such  device,  the  accelerometer  is  useful  only  in  measuring  maxi- 
mum and  minimum  values.  Fig.  3  shows  the  instrument  de- 
scribed above,  mounted  on  a  recording  device  that  is  a  modifica- 
tion of  one  originally  used  in  connection  with  an  ammeter.  In 
this  device  the  fluctuations  of  the  instrument  are  followed  by 
hand,  the  record  being  produced  upon  a  continuous  strip  of  coated 
paper,  which  is  caused  to  pass  at  uniform  speed  over  a  drum;  the 
drum  was  driven  by  an  ordinary  phonograph  motor.  This  method 
of  producing  record  curves  has  been  found  to  be  entirely  satis- 
factory. 

7.  Fig.  4  is  a  reproduction  of  a  portion  of  the  record  strip  of  a 
run  with  a  single  car  of  approximately  40  tons  weight,  equipped 
with  standard  electric  train-control  apparatus,  the  part  shown 
representing  a  short  run  (between  stations)  from  start  to  stop. 
On  the  vertical  scale  i  space  represents  50  lbs.  per  ton  effective 
accelerating  force,  or  .55  mile  per  hour  per  second  acceleration, 
while  on  the  horizontal  scale  i  space  represents  a  time  period  of 
ten  seconds. 

The  interpretation  of  this  diagram  is  as  follows:  Beginning 
at  A,  the  acceleration  rises  very  rapidly,  indicating  1.4  miles  per 
hour  per  second  after  an  elapsed  time  of  1.5  seconds.  The  ac- 
celeration rapidly  falls  off  until  the  master  controller  is  turned  to 
the  second  notch,  when  it  again  rises,  the  maxima  and  minima 
depending  largely  upon  the  skill  or  wishes  of  the  motorman. 
At  C  is  seen  an  almost  instantaneous  drop  in  acceleration,  the 
curve  theoretically  touching  the  base  line.  This  occurs  at  the 
point  of  transition  from  the  series  to  the  parallel  motor  combina- 
tion. The  error  here  is  due  more  to  inability  to  follow  accurately 
the  sudden  fluctuations  than  to  any  fault  in  the  operation  of  the 
instrument  itself.  At  D  the  full  parallel  position  is  reached,  when 
the  acceleration  rapidly  falls  off  until,  at  E,  it  has  dropped  to 
about  .14  mile  per  hour  per  second.  At  this  point  power  was 
cut  off  and  the  acceleration  immediately  dropped  to  a  negative 
value  of  about  .13  mile  per  hour  per  second,  equivalent  to  a  re- 
tarding force  of  about  12  lbs.  per  ton  due  to  friction.  The  dis- 
tance FG  represents  the  time  during  which  the  car  was  allowed 
to  coast  freely.  At  G  a  service  application  of  the  air  brakes  was 
made,  the  retardation  rapidly  increasing  until,  at  H,  the  full 
power  of  the  brakes  is  applied.  From  H  to  J  the  gradual  in- 
crease in  retardation  will  be  noted,  due  to  the  increase  in  the 
coefficient  of  friction  with  reduction  of  speed.  At  /,  just  before 
the  car  came  to  a  full  stop,  and  when  the  retarding  force  had 
reached  a  maximum  of  125  lbs.  per  ton,  the  brakes  were  partially 
released  and  the  car  was  brought  easily  to  rest. 

8.  There  is,  of  course,  an  error  in  this  instrument  due  to  the 
difference  in  the  ascending  and  descending  meniscus  surfaces. 
With  columns  of  as  large  diameter  as  those  used,  however,  this 
error  would,  under  any  circumstances,  be  small,  and  here  it  is 
almost  entirely  obviated  by  the  slight  but  rapid  vertical  vibration 
of  the  moving  car. 

One  of  the  most  noticeable  characteristics  of  this  instrument 
is  the  accuracy  with  which  it  will  follow  rapid  changes  without 
excessive,  and  sometimes  without  perceptible,  oscillation  due  to 


the  inertia  of  the  moving  liquids.  The  best  results  are  obtained 
when  the  cross  section  of  the  passage  at  the  bottom  of  the  mer- 
cury columns  is  so  proportioned  as  to  give  the  proper  damping 
effect. 

9.  If  any  given  acceleration  be  multiplied  by  the  time  during 
which  it  is  maintained,  the  product  is  the  resulting  increment  of 
speed.  It  is,  therefore,  evident  that  the  integrated  area  between 
the  acceleration  curve  and  the  datum  line  up  to  any  given  ordi- 
nate multiplied  by  a  proper  constant  is  the  speed  of  the  car  at  the 
corresponding  instant.  This  constant,  or  the  speed  per  unit  of 
area,  is  equal  to  the  scale  of  abscissas  multiplied  by  the  scale  of 
ordinates.  For  example,  in  Fig.  4  the  area  included  between 
the  acceleration  curve  and  the  datum  line  up  to  the  instant  at 
which  power  was  turned  off  is  found  to  be  0.66  sq.  in.  Therefore 
the  speed  of  this  car  at  the  instant  corresponding  to  E  on  the 
curve  was  20  (seconds)  multiplied  by  2.2  (miles  per  hour  per  sec- 
ond) multiplied  by  0.66  =  29  miles  per  hour.  (On  the  original 
diagram,  i  in.  on  the  vertical  scale  equalled  2.2  miles  per  hour  per 
second  acceleration,  and  i  in.  on  the  horizontal  scale,  twenty 
seconds.)  If  the  speed  is  to  be  measured  at  any  instant  during  re- 
tardation, the  required  area  is  the  algebraic  sum  of  the  areas 
above  and  below  the  datum  line  up  to  the  designated  ordinate. 
Thus,  by  means  of  the  planimeter,  the  instantaneous  speed  of  the 
car  may  be  measured  directly  from  the  accelerometer  record. 

10.  Another  useful  application  of  the  accelerometer  is  in  the 
measurement  of  running  friction  under  different  conditions  of 
operation.  The  accelerometer,  as  has  been  explained,  gives 
directly  the  effective  resultant  accelerating  force  per  unit  of 
weight.  If,  therefore,  we  know  the  mass  moved  and  the  force 
applied  at  the  axle  or  draw-bar,  we  readily  obtain  the  friction 
loss  at  any  instant  by  comparison  of  this  force  with  the  indica- 
tion of  the  accelerometer. 

From  the  above,  it  will  be  seen  that  an  instrument  of  the  class 
described,  although  not  strictly  an  instrument  of  precision,  is 
of  great  practical  value  to  the  railway  engineer,  and  it  is  to  be 
hoped  that  improvements  may  be  made  in  the  near  future  that 
will  still  further  enhance  its  value  as  a  testing  instrument. 



Street  Railways  in  Pennsylvania 


Major  I.  B.  Brown,  chief  of  the  State  Railway  Bureau,  of  Penn- 
sylvania, draws  some  interesting  comparisons  between  the  condi- 
tion of  street  railways  in  1887  and  during  the  year  ending  in 
June,  igoi,  in  his  annual  report  now  in  preparation.  In  1887  there 
were  519.85  miles  of  street  railway,  costing,  with  equipment,  $12,- 
326,068.  Capital  stock  outstanding  was  $17,911,680,  and  the  funded 
and  unfunded  debt,  $7,677ji3i.  These  roads  used  10,923  horses, 
and  carried  184,835,994  passengers.  The  total  receipts  were  $10,- 
025,907,  and  operating  expenses,  $5,646,606. 

During  the  year,  from  June,  1900,  to  June,  1901,  there  were 
2167.91  miles  of  street  railway,  with  a  total  capitalization  of  $167,- 
703,628;  capital  stock  outstanding  of  $108,676,774;  funded  debt 
outstanding,  $44,998,055,  and  current  liabilities,  $14,028,799  The 
cost  of  construction  last  year  was  $84,192,336,  and  cost  of  equip- 
ment, $10,423,910.  The  companies  now  own  stocks  amounting  to 
54,045,327,  and  bonds  to  the  amount  of  $689,000;  their  current  as- 
sets are  $10,922,931;  and  other  assets,  $10,008,050;  making  total 
assets  of  $170,281,600.  Total  earnings  of  these  lines  last  year 
were:  From  operation,  $26,424,396;  from  other  sources,  $973,747; 
or  a  total  income  of  $27,398,143.  During  the  past  year  the  lines 
carried  530,634,629  passengers.  The  mileage  during  the  year  has 
increased  something  over  100  miles,  there  being  1653.36  miles  last 
year,  and  1768.90  miles  this  year.  The  total  number  of  cars  owned 
last  year  was  6395;  this  year,  6618.  The  total  number  of  employees 
last  year  was  14,798;  this  year,  15,828.  The  total  compensation 
paid  to  these  employees  last  year  was  $8,043,589;  this  year,  $8,745,- 
024.  Last  year  the  total  number  of  passengers  carried  was  538,- 
194,532;  this  year  it  was  580,654,629. 

While  the  figures  above  given  indicate  an  increase  of  capital- 
ization, expenses  of  maintenance  of  way,  structures  and  equip- 
ment, an  increase  in  the  number  of  passengers  carried  as  well  as 
an  increase  in  receipts  from  operation  and  other  income,  there 
is,  perhaps,  a  greater  percentage  of  increase  in  the  number  of  ac- 
cidents which  have  occurred  to  passengers,  employees  and  other 
persons  incident  to  the  operation  of  street  railways  in  Pennsyl- 
vania for  the  year  ending  June  30,  1901. 



Over  one-half  of  the  employees  of  the  Camden  &  Suburban 
Railway  Company,  of  Camden,  N.  J.,  were  recently  awarded  prizes 
for  not  having  had  an  accident  to  their  cars  during  the  period  set 
aside  b.y  the  company.  The  total  prize  money  amounted  to  $500, 
and  each  man  got  about  $5. 
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Keport  of   Local  Transportation  Committee  in  Chicago 


The  committee  on  local  transportation  of  the  Chicago  City 
Council  made  a  report  to  the  Council  on  the  evening  ot  iJec.  lO, 
1901,  in  which  It  outlined  its  conclusions  as  to  what  provisions 
ordinances  lor  the  extension  ot  franchises  expiring  in  the  near 
luture  shall  contain,  in  view  of  the  importance  ol  this  report,  not 
only  as  bearing  on  the  local  situation  in  Chicago,  but  because  of  its 
possible  inriuence  on  similar  problems  as  they  come  up  in  other 
cities,  the  report  is  printed  here  in  full.  It  will  be  discussed  at  a 
number  of  public  hearings: 

Chicago,  December  11,  1901. 
fo  the  Mayor  and  Aldermen  of  the  City  of  Chicago,  in  Council 
Assembled: 

Your  special  committee  on  local  transportation  begs  leave  to 
report  herewith  the  outline  of  a  street  railway  franchise  renewal 
ordinance  which  it  has  had  under  consideration  for  some  time, 
ihe  committee  has  aimed  to  incorporate  into  this  outline  what  it 
believes  should  be  the  provisions  of  any  street  railway  franchise 
renewal  ordinance  or  ordinances  hereafter  passed,  the  two  impor- 
tant omissions  being  that  the  particular  streets  or  parts  thereof  to 
be  covered  by  the  grant  and  the  amount  of  the  compensation  to  be 
exacted  are  not  named. 

The  committee  invites  the  fullest  discussion  of  the  features  of 
the  outline,  both  by  the  City  Council  and  by  the  public  generally, 
and  with  a  view  to  promoting  such  public  discussion  the  commit- 
tee is  desirous  of  giving  a  limited  number  of  public  hearings,  at 
which  representatives  of  civic  and  trade  organizations  shall -be  af- 
forded an  opportunity  of  giving  expression  to  their  views  as  to 
what  should  be  the  provisions  of  the  franchise  renewal  ordinances. 
Most  of  the  provisions  of  the  outline  speak  for  themselves  and  call 
for  no  extended  explanation  in  this  report.  A  few  of  the  more 
general  questions  of  policy  involved  seem,  however,  to  deserve 
some  attention. 

I.— MUNICIPAL  OWNERSHIP  AND  OPERATION 
The  immediate  municipalization  of  the  street  railways  of  Chi- 
cago as  a  practical  proposition,  most  persons  will  readily  admit,  is 
out  of  the  question,  'ihe  wisdom  of  such  municipalization  in  the 
future,  whether  near  or  remote,  is  an  open  question,  and  in  the 
opinion  of  your  committee  it  should  be  left  open.  While  we  do 
not  wish  to  commit  the  city  definitely  to  the  policy  of  future 
municipalization,  neither  do  we  wish  to  preclude  the  practical  pos- 
sibility of  such  action  if  the  people  of  the  future  shall  desire  such 
a  policy.  It  is  indeed  unfortunate  that  the  last  General  Assembly 
of  the  State  did  not  enact  the  necessary  enabling  legislation  to  give 
to  City  Councils  full  power  "to  provide  for  future  municipalization. 
If  it  were  the  interests  of  the  companies  alone  that  would  be  in- 
jured by  delay,  your  committee  might  favor  refusing  to  renew  any 
franchise  grants  until  such  time  as  the  desired  enabling  legislation 
should  be  secured.  But  the  public  is  greatly  interested  in  early 
improvement  of  Chicago's  belated  and  inadequate  transportation 
facilities,  and  to  that  end  it  should  be  prepared  to  consider  the 
terms  of  an  early  settlement  of  the  general  franchise  question,  in 
so  far  as  a  settlement  may  be  an  important  element  in  leading 
to  improvement  of  service.  However,  because  of  the  failure  to 
secure  desired  legislation  at  Springfield,  the  settlement  to  be  of- 
fered the  companies  now  cannot  be  the  same  as  it  otherwise  might 
have  been.  For  one  thing,  in  the  opinion  of  the  committee,  there 
ought  not,  under  present  conditions,  to  be  an  unqualified  twenty- 
year  grant.  The  provision  in  the  outline  submitted  is  for  a 
twenty-year  grant,  with  a  reservation  to  the  city  of  the  right  of 
purchase  at  any  time  after  ten  years;  of  course,  on  the  assumption 
that  this  agreement  for  purchase  shall  be  ratified  by  future  legisla- 
tion, and  with  the  further  important  stipulation  that,  in  case  the 
desired  State  legislation  shall  not  have  been  secured,  the  grant 
may  be  terminated  any  time  after  ten  years,  and  that  in  such  con- 
tingency the  grantee  shall  be  required  to  sell  its  street  railway 
property  at  an  appraised  valuation  to  some  other  corporation  to 
be  designated  by  the  City  Council.  With  these  stipulations  in 
the  ordinance,  your  committee  believes  it  would  be  wise  to  settle 
the  pending  franchise  controversy  as  early  as  possible,  without 
waiting  for  further  State  legislation. 

II.— MUNICIPAL  CONTROL 

The  one  point  upon  which  the  committee  lays  more  stress  than 
upon  any  other  is  that  of  municipal  control.  Our  experience,  and 
that  of  other  cities,  has  shown  that  without  measures  which  recog- 
nize to  the  fullest  extent  the  right  of  the  municipality  to  control 
the  operation  of  street  cars,  proper  and  efficient  service  is  impos- 
sible. The  stockholders  of  a  street  car  company  and  the  directors, 
who  are  their  executives,  represent  one  interest,  which  is  that  of 
making  as  much  money  and  as  great  dividends  as  possible  out  of 
the  operation  of  street  cars.    It  is  needless  to  emphasize  that  this 


tendency  is  not  compatible  with  the  best  service — that  efficient 
transportation  and  the  comfort  of  the  public  and  excessive  divi- 
dends to  stockholders  cannot  go  hand  in  hand.  The  outline  re- 
serves to  the  representatives  of  the  people  the  right  in  the  matter 
of  street  car  transportation  to  represent  their  interests.  If  this 
outline  is  followed  in  a  franchise  grant,  everything  pertaining  to 
the  operation  of  street  cars— their  running  time,  the  kind  of  cars 
in  use,  heating,  lighting  and  ventilation — in  fact,  everything  in 
which  the  people  have  an  interest  as  adding  to  or  detracting  from 
their  comfort  in  use  of  street  cars — will  be  under  control  of  the 
City  Council,  as  representatives  of  the  people.  It  will  be  the  duty 
of  the  City  Council  to  enforce  performance  on  the  part  of  trans- 
portation companies  of  their  duties  toward  the  public  and  to  guard 
every  right  which  the  people  have  in  the  business,  for  the  purposes 
of  which  they  yield  up  the  use  of  public  streets. 

III.— DOWNTOWN  TERMINALS 

One  of  the  most  perplexing  questions  with  which  the  committee 
has  had  to  deal  is  that  of  terminal  arrangements  for  street  car  lines. 
The  present  system  of  downtown  terminals,  if  it  can  be  called  a 
"system,"  is  probably  the  worst  that  can  be  conceived.  We  have 
here,  in  the  heart  of  the  city,  the  operation  of  cars  on  almost  every 
street,  the  continuous  crossing  and  recrossing  of  divers  lines  in  a 
manner  which  seems  planned,  if  there  is  any  plan  to  it,  for  the 
purpose  of  creating  the  greatest  possible  confusion.  This  state  of 
af¥airs  is  due  chiefly  to  the  fact  that  the  various  companies  reaching 
the  heart  of  the  city  operate  entirely  independently  of  each  other, 
and  after  they  have  received  their  grants  of  franchise,  privileges 
are  largely,  if  not  altogether,  removed  in  this  respect  from  control 
by  the  city  government.  Your  committee  is  of  the  opinion  that 
complete  unification  of  the  street  car  interests  entering  the  down- 
town district  is  essential  to  any  satisfactory  solution  of  this  prob- 
lem, and  to  that  end  all  the  influence  of  the  city  government  should 
be  exerted  to  the  utmost  to  bring  about  unification.  As  the  very 
least  that  ought  to  be  acceptable  to  the  city  in  this  regard,  the 
committee  has  recommended  that  within  an  area  including  every- 
thing that  might  be  called  the  terminal  district  no  exclusive  rights 
be  given  to  any  company,  but  that  each  company  must  operate 
within  that  district  upon  such  streets  in  such  manner  as  shall  be 
from  time  to  time  determined  by  the  city  authorities.  We  also 
attempt  to  cover  this  point  by  a  provision  which  makes  it  obliga- 
tory, in  the  district  named,  for  companies  to  provide  for  joint  use, 
whenever  it  is  deemed  necessary,  of  tracks  and  motive  power. 

The  committee  is  aware  that  even  if  the  best  arrangements,  with 
this  outline  as  a  basis,  are  made,  there  will  still  be  certain  defects, 
which  will  eventually  have  to  be  remedied  by  the  adoption  of  the 
subway  proposition  in  some  form  or  another,  and  we  have  deemed 
it  essential  that  the  future  existence  of  subways  in  the  heart  of  the 
city  should  be  taken  into  consideration  in  the  coming  franchise 
crants. 

IV.— FARES  AND  COMPENSATION 
In  the  nature  of  things,  whatever  is  said  in  the  outline  upon 
these  questions  is  merely  tentative.  We  have  deemed  the  better- 
ment of  service  of  so  much  greater  importance  that  the  question 
of  fares  has  been  practically  relegated  to  a  secondary  position. 
The  only  principle  which  we  can  state  as  applicable  to  fares  is  that, 
in  the  nature  of  the  business  carried  on  by  street  car  companies, 
they  chould  be  forced  by  ordinance,  as,  indeed,  they  are  forced  by 
the  common  law,  to  furnish  their  services  at  the  lowest  price  which 
is  compatible  with  first-class  transportation.  The  committee  has 
adopted  the  proposition  of  six  fares  for  twenty-five  cents  not  as 
absolutely  final,  but  rather  as  expressive  of  their  opinion  that  good 
service  can  be  furnished  with  this  as  a  maximum  price.  Recalling 
tlie  fact  that  this  was  the  price  of  street  car  transportation  more 
than  twenty-five  years  ago,  when  cars  were  propelled  by  the  most 
expensive  (animal)  power,  and  when  the  city,  as  to  its  area  and 
population,  was  a  mere  village  as  compared  with  its  present  di- 
mensions, we  do  not  think  that  this  proposition  will  be  seriously 
disputed. 

As  to  compensation  to  be  paid  the  city  in  return  for  the  grant, 
the  committee  has  made  a  specific  recommendation  only  as  to  the 
form  of  the  compensation,  leaving  the  amount  of  such  compensa 
tion  open  for  determination  after  negotiations  between  the  city 
and  the  companies.  The  amount  of  the  compensation  for  a  grant 
cannot  be  intelligently  determined  until  there  shall  have  been  a  de- 
cision as  to  what  the  terms  and  conditions  of  the  grant  in  all  other 
respects  are  to  be,  and  until  reliable  estimates  shall  have  been  made 
as  to  the  cost  of  the  radical  improvements  in  service,  which  the 
committee  expects  in  the  near  future. 

In  its  work  the  committee  has  felt  the  need  of  engineering  ex- 
perts to  advise  it  and  to  furnish  it  information  upon  the  technical 
phases  of  the  local  transportation  problem.  The  aid  of  such  en- 
gineering expert  will  be  needed  even  more  when  the  committee 
shall  enter  into  negotiations  with  representatives  of  the  companies 
and  shall  be  called  upon  to  deal  directly  with  matters,  the  proper 
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treatment  of  which  requires  engineering  knowledge.  The  en- 
gineering expert  selected  ought  to  be  a  person  of  actual  street 
railway  experience,  and  he  should  be  a  man  of  such  standing  in 
his  profession  that  his  conclusions  and  recommendations  will  carry- 
great  weight.  Naturally,  the  services  of  such  a  man  cannot  be  se- 
cured for  small  pay. 

Among  the  subjects  that  call  for  investigation  by  an  engineering 
expert  or  experts  are  the  following: 

I.  Routes — Street  car  routes  have  been  laid  out  heretofore  with- 
out any  systematic  inquiry  into  the  needs  of  the  city  as  a  whole. 
The  proper  arrangement  of  routes  is  of  fundamental  importance  in 
relation  to  :  ervice.  It  would  be  of  great  benefit  to  the  city  to  have 
an  engineei  uf  practical  street  railway  experience  make  a  scientific 
and  systematic  study  of  the  subject  of  routes,  and  advise  the  City 
Council  as  to  what  arrangement  of  routes  would  best  serve  the 
public.  The  companies  should  then  be  required  to  construct  their 
lines  in  accordance  with  such  plans,  and  not  simply  place  lines 
where  they  may  choose,  and  nowhere  else. 

II.  Terminals — Closely  related  to  the  question  of  routes — or  per- 
haps a  part  of  the  same  question — is  the  question  of  terminals  in 
the  downtown  district.  This,  as  already  stated,  is  one  of  the  most 
complicated  and  perplexing  features  of  the  Chicago  traction  prob- 
lem. Radical  changes  of  the  downtown  terminals  are  absolute 
requisites  to  marked  improvement  in  street  car  service,  to  say 
nothing  of  relieving  congestion  in  the  downtown  streets.  It  would 
be  highly  profitable  to  have  an  engineering  expert  of  practical  street 
railway  experience  recommend  a  solution  of  this  vexing  problem. 

III.  Motive  Power — One  of  the  most  important  questions  con- 
fronting the  city  of  Chicago  at  the  present  time  in  connection  with 
traction  matters  is  the  question  of  motive  power.  The  people  of 
Chicago  are  absolutely  opposed  to  trolley  poles  and  overhead  wires 
in  the  business  district.  They  know  that  the  underground  trolley 
is  in  successful  operation  in  New  York  and  Washington.  But 
they  are  often  told  that  there  are  peculiar  reasons  why  the  under- 
ground trolley  cannot  be  successfully  used  in  Chicago — ^at  least,  not 
on  any  extensive  scale.  The  city  ought  to  have,  from  engineering 
experts  in  the  pay  of  the  city,  advice  on  these  points.  Moreover, 
the  city  ought  to  have,  from  its  own  engineers,  reliable  estimates  as 
to  the  cost  of  underground  trolley  construction,  for  the  amount  of 
underground  trolley  that  the  city  will  be  prepared  to  insist  on  de- 
pends, to  a  considerable  extent,  on  the  cost  of  installing  the  sys- 
tem. Then,  too,  when  the  city  is  getting  a  substitute  for  the  over- 
head trolley  system  it  should  know  that  it  is  getting  the  best  now 
available. 

IV.  Subways — The  question  of  subways  or  tunnels  for  the  ac- 
commodation of  street  cars  is  one  calling  for  extensive  expert 
study  and  investigation.  The  investigation  and  study  preliminary 
to  the  construction  of  the  Boston  subway  cost  something  like 
$50,000. 

Besides  the  four  subjects  before  mentioned,  there  are  various 
questions  upon  which  expert  advice  will  be  desired.  For  instance, 
if  the  City  Council,  in  insisting  on  the  use  of  grooved  rails,  shall 
meet  with  objections  to  the  use  of  this  kind  of  rail  and  shall  be 
told  that  some  other  kind  of  rail  is  better,  it  should  be  able  to  ask 
for  an  authoritative  opinion  on  the  subject  from  its  own  expert. 
If  the  city  is  to  know  what  amount  of  compensation  it  would  be 
fair  to  exact  for  the  grant,  and  not  leave  the  matter  to  mere  hap- 
hazard guesswork,  it  must  have  reliable  figures  and  estimates  from 
experts  as  to  costs  and  values. 

We  recommend  that  for  the  future  work  of  the  committee  pro- 
vision should  be  made  which  will  enable  it  to  secure  the  help  of  an 
engineering  expert  or  experts,  and  also  such  legal  assistance  as  may 
be  necessary. 



J.  M.  Roach  on  the  Chicago  Situation 


President  J.  M.  Roach,  of  the  Chicago  Union  Traction  Com- 
pany, in  an  interview  in  one  of  the  Chicago  daily  papers  recently 
expressed  the  opinion  that  the  attitude  of  Chicago's  Mayor  with 
reference  to  franchise  extensions  was  responsible  for  the  present 
uncertain  and  unsatisfactory  state  of  affairs.  In  regard  to  the  work 
of  the  local  transportation  committee,  the  report  of  which  is  given 
elsewhere  in  this  issue,  Mr.  Roach  said:  "They  have  worked 
earnestly  and  conscientiously,  I  believe,  and  some  day  they  may 
hit  on  the  right  idea.  I  do  not  desire  to  hinder  or  embarrass  their 
work.  If  we  had  a  man  at  the  head  of  the  city's  affairs  who  was 
able  to  understand  conditions,  and  to  see  what  was  best  for  the 
people,  things  might  be  different."  As  to  the  report  of  the  com- 
mittee referred  to  Mr.  Roach  said  nothing,  pending  the  five  public 
hearings  before  the  committee,  at  one  of  which  the  Chicago  Union 
Traction  Company  will  present  its  ideas. 

In  regard  to  the  delays  to  traffic  from  heavy  wagons,  which 
are  now  so  common  on  some  streets  in  Chicago,  Mr.  Roach  ad- 


vanced the  suggestion  that  coal-hauling  and  other  heavy  teaming 
in  the  downtown  district  be  done  at  night.  This  would  do  away 
with  much  of  the  inconvenience  to  the  public,  and  relieve  the  con- 
gestion of  downtown  streets,  as  well  as  prevent  the  blocking  of 
street  cars  so  frequently. 
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Tests  of  Mechanical  Stokers  at  the  General  Electric 
Works,  Schenectady,  N.  Y. 


New  York,  Dec.  20,  1901. 
Editors  Street  Railway  Journal  : 

There  appeared  in  the  Nov.  7  issue  of  the  Engineering  News  an 
article  which  consisted  of  extracts  from  the  report  of  a  series  of 
tests  made  by  Prof.  J.  E.  Denton  and  Mr.  George  H.  Barrus,  rep- 
resenting the  American  Stoker  Company,  and  Messrs.  Deane  and 
Main,  Boston representingthe  General  Electric  Company.  Owingto 
the  manner  in  which  these  extracts  were  presented  by  the  Engineer- 
ing News,  and  the  absence  of  reference  to  several  important  facts 
connected  with  the  tests,  the  article  in  question  does  not  present 
the  case  in  a  manner  equally  fair  to  all  parties  concerned. 

As  stated  in  the  report,  these  tests  were  conducted  for  the  pur- 
pose of  determining  whether  the  American  Stoker  Company  had 
fulfilled  certain  guarantees  in  their  contract  with  the  General 
Electric  Company.  On  account  of  a  clause  in  the  contract,  in 
which  the  American  Stoker  Company  guaranteed  to  "generate  a 
net  horse-power  of  steam  as  economically  as  the  Roney  Stoker," 
the  engineers  decided  to  test  one  of  the  Babcock  &  Wilcox  boilers 
equipped  with  the  Roney  Stoker,  which  had  been  installed  in  1898. 
and  which  had  been  in  operation  continuously,  day  and  night,  for 
over  two  and  a  half  years. 

The  position  was  taken  by  the  engineers,  that  as  the  tests  were 
to  be  conducted  for  the  purpose  of  determining  whether  the  Amer- 
ican Stoker  Company  had  fulfilled  its  guarantees,  the  manufac- 
turers of  the  Roney  Stoker  had  no  interest  or  part  in  the  matter, 
their  stokers  having  been  accepted  and  paid  for  s'everal  years  be- 
fore. Under  this  ruling  the  Roney  Stoker  was  brought  into  a 
competitive  test,  in  which  the  makers  were  not  permitted  to  direct 
its  operation,  and  were  not  represented,  except  by  an  erecting 
superintendent  who  was  allowed  to  witness  the  final  test,  but  not 
to  give  directions.  One  of  the  results  of  this  ruling  is  shown  in 
that  part  of  the  report  regarding  "labor  required  for  operating  the 
stokers,"  where  the  report  states  that  "in  the  Roney  Stokers,  ac- 
cording to  the  practice  of  the  fireman  during  the  test,  there  was 
continual  attention  and  exertion  required,  etc."  This  method 
of  handling  the  stoker  was  contrary  to  the  instructions  for  opera- 
tion, which  are  furnished  with  the  Roney  Stoker,  and  was  the 
result  of  inexperience,  the  fireman  having  never  fired  on  a  test 
before.  If  the  manufacturers  had  been  permitted  to  direct  the 
operation  of  the  stoker  this  unnecessary  labor  would  have  been 
avoided. 


Under  the  paragraph  "Comparative  Economy  of  the  Ameri- 
can Stoker  and  Roney  Stoker,"  various  costs  of  operation  are 
summed  up  as  follows: 


American 

Stokers. 

Roney 

Repairs 

Stokers. 

according 

Repairs 

Costs  per 

to  3  mos. 

guaranteed 

H.  P.  per 

record  on 

in  con- 

year. 

log  book. 

tract. 

Cost  of  coal   $34-95 

$34-95 

$35.76 

0.12 

0,48 

Wages  of  fireman  and  helpers.  1.44 

1.44 

1.44 

Interest  and  depreciation   0.38 

0.38 

0.38 

Total    $37-54 

$36.89 

$38.06 

In  the  above  table,  it  seems  rather  illogical,  from  an  engineering- 
standpoint,  to  credit  the  American  Stoker  repair  account  with  the 
excess  over  5  per  cent,  which  the  makers,  under  their  contract, 
assumed  for  a  period  of  two  years.  The  question  of  financial 
liability  will  not  be  apt  to  have  much  effect  on  the  actual  deteriora- 
tion of  the  stoker. 

As  the  report  assumes  that  this  table  demonstrates  that  "the 
cost  of  steam  is  less  with  the  American  Stoker  than  with  the 
Roney  Stoker,"  it  is  but  fair  to  call  attention  to  some  facts  not 
brought  out  in  the  report,  which  bear  on  the  other  side  of  the 
question. 

The  principal  item  in  the  table  is  "Cost  of  coal"  per  horse- 
power per  year.   This  is  obtained  by  dividing  the  amount  of  water 
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required  per  horse-power  for  360  days,  of  24  hours  each,  by  the 
net  evaporation  from,  and  at  212  degrees  Fahr.,  per  pound  of  coal. 
This  method  of  determining  the  efficiency  of  the  stoker  by  means 
of  the  boiler  performance  is  manifestly  an  improper  one.  The  con- 
dition of  the  boiler,  or  the  arrangement  of  the  heating  surface 
may  be  such  that  its  inability  to  properly  absorb  heat  will  neu- 
tralize the  most  perfect  combustion  obtainable  in  the  furnace.  If 
in  these  tests  the  boiler  evaporation  was  to  be  assumed  as  the 
standard  of  stoker  efficiency,  the  boilers  should  have  been  of  the 
same  type,  and  the  heating  surface  and  settings  in  the  same  con- 
dition. The  Babcock  &  Wilcox  Boiler  and  Roney  Stoker  had 
been  in  use  over  two  and  a  half  years,  and  had  never  had  the 
fire  sides  of  the  tubes  cleaned,  except  by  blowing  from  the  out- 
side, and  the  setting  was  more  or  less  cracked,  while  the  Stirling 
Boiler,  with  American  Stoker,  was  new  and  recently  put  in 
service.  A  contract  test  was  made  some  six  months  after  this 
Babcock  &  Wilcox  Boiler  and  Roney  Stoker  were  put  in  service, 
at  which  an  evaporation  of  12.66  from,  and  at,  212  degrees  per 
pound  of,  combustible  was  obtained,  exceeding  any  of  the  results 
obtained  by  either  stoker  in  the  series  of  tests  under  considera- 
tiong.  Substituting  this  evaporation  for  that  obtained  on  June 
18,  1901,  when  the  boiler  was  old  and  dirty,  would  make  the  cost 
of  coal  required  per  horse-power  per  hour  $34.08,  instead  of  $3576, 
as  given  in  the  above  table.  If  the  table  be  corrected  to  make  the 
"Cost  of  coal"  correspond  with  what  it  was  when  the  boiler  was 
new  and  clean  the  "Cost  per  horse-power  per  year"  of  operating 
the  Roney  Stoker  would  be  $36.40  per  horse-power,  in- 
stead of  $38.06,  as  given  in  the  table,  and  less  than  either  of  the 
amounts  given  as  "Cost  of  operating"  the  American  Stoker. 

The  "Cost  of  repairs,"  namely,  48  cents  per  horse-power  per 
year,  is  excessive  on  account  of  the  fact  that  the  draft  of  the 
Babcock  &  Wilcox  Boiler  was  only  .15  to  .16  of  an  inch  in  the  fur- 
nace, due  to  insufficient  chimney.  These  boilers  and  stokers  are 
operated  with  natural  draft,  and  the  poor  draft  caused  high 
temperature  in  the  ashpit  and  excessive  repairs.  The  records  of 
many  large  plants  show  that  the  cost  of  grate-bar  repairs  for  the 
Roney  Stoker,  with  proper  draft  conditions,  should  not  exceed  12 
cents  per  horse-power  per  year. 

A  stoker  d.oes  not  evaporate;  its  function  is  to  burn  coal, 
and  the  measure  of  its  efficiency  is  the  ability  to  produce  good 
combustion,  as  shown  by  the  analysis  of  the  flue  gases,  and  not  the 
amount  of  water  evaporated  per  pound  of  coal  by  the  boiler  to 
which  it  is  attached.   The  record  of  the  analysis  of  flue  gases  from 
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as  good  combustion  as  has  ever  been  obtained,  and  the  fact  that 
the  evaporation  from  and  at  212  degrees  Fahr.  per  pound  of  coal 
by  the  Babcock  &  Wilcox  Boiler  and  Roney  Stoker  was  11. 169,  in- 
stead of  1 1.7,  as  obtained  when  the  same  boiler  was  new  and  clean, 
simply  shows  that  the  difference  is  due  to  the  fact  that  the  boiler 
was  not  in  condition  to  absorb  the  heat  generated  by  the  stoker. 
The  heat  balance  given  in  the  report  shows  that  the  Stirling 
Boiler  absorbed  77.1  per  cent,  and  the  Babcock  &  Wilcox  Boiler 
72  per  cent  of  the  heat  combustion.  Or,  in  other  words,  judged 
by  the  ability  of  the  boilers  to  absorb  heat,  the  Roney  Stoker  was 
handicapped  by  a  difference  in  boiler  efficiency  of  7  per  cent.  This 
is  more  than  double  the  amount  given  in  the  table  quoted  above 
as  the  difference  between  the  two  stokers  in  "Cost  of  steam  per 
horse-power  per  year,"  and  completely  reverses  the  statement  in 
the  report  that,  "in  point  of  relative  economy  the  guarantee  of 
the  American  Stoker  Company  is  fulfilled."  It  is  most  important, 
in  comparing  these  tests,  to  remember  that  the  boiler  to  which  the 
Roney  Stoker  was  attached  was  old  and  dirty,  and  that  the  com- 
bustion was  of  the  best.  In  comparing  the  economy  of  the  two 
stokers  the  operation  of  the  boilers  should  have  been  eliminated 
and  the  efficiency  of  the  stokers  determined  by  their  ability  to  pro- 
duce good  combustion.  To  be  consistent,  the  experts  should  have 
considered  the  results  of  the  tests  from  this  standpoint.  Had  they 
done  so  their  conclusions  would  obviously  have  been  different. 

William  R.  Roney. 


Pennsylvania  Decision  on  Highway  Rights  of  Electric 
Railways 

A  ruling  upon  municipal  consent  and  the  right  of  street  rail- 
ways to  occupy  streets  under  the  railway  act  of  June  7,  1901,  has 
just  been  made  by  Judge  Rice,  of  the  Superior  Court,  in  his  opin- 
ion affirming  the  decree  of  the  Common  Pleas  Court  of  Chester 
County  in  the  case  of  the  Coatesville  &  Downingtown  Street 
Railway  Company  against  the  Uwchlan  Street  Railway  Company. 

The  complainant,  the  older  corporation,  sought  to  restrain  the 
Uwchlan  Company,  a  new  corporation,  from  building  a  street 
railway  upon  a  street  covered  by  the  Coatesville  Company's  char- 
ter.   Both  applied  for  municipal  consent,  and  the  cases  came  up 


at  the  same  time.  The  application  of  the  Uwchlan  Company  was 
granted,  which,  in  effect,  Judge  Rice  says,  was  a  refusal  of  the 
application  made  by  the  Coatesville  Company.  The  lower  court 
dismissed  the  bill.  Judge  Rice  says,  because  the  complainant,  al- 
though the  older  corporation,  had  not  obtained  municipal  consent. 

"It  was  urged,"  the  opinion  continues,  "that  the  Larimer  Rail- 
way case  does  not  control  the  case  at  bar  because  the  act  of  June 
7,  1901,  under  which  the  plaintiff's  charter  was  granted,  provides 
that  the  corporation  shall  have  two  years  within  which  to  obtain 
municipal  consent,  and  that  'whenever  a  charter,  after  the  ap- 
proval of  this  act,  shall  be  granted  to  any  corporation  to  build  a 
road,  as  provided  by  this  act,  no  other  charter  to  build  a  road  on 
the  same  streets  shall  be  granted  to  any  other  company  within 
the  time  during  which,  by  the  provisions  of  this  act,  the  company 
first  securing  the  charter  has  the  right  to  commence  and  complete 
this  work.' 

"But  it  was  decided  in  the  case  of  Homestead  Street  Railway  vs. 
Pittsburgh,  etc..  Street  Railway,  166  Pa.,  162,  that  under  the  act  of 
1889  there  could  be  but  one  street  railway  franchise  upon  the 
same  highway,  that  as  between  two  corporations  the  older  has 
the  better  right,  and  that  there  must  be  conceded  to  it  a  reasonable 
time  within  which  to  obtain  municipal  consent. 

"Construing  the  first  section  of  that  act  the  Court  said:  "There 
can  be  but  one  meaning  to  these  words,  and  that  is  if  the  track  is 
already  laid,  or  even  authorized  to  be  laid,  on  the  proposed  street 
or  highway,  then  there  can  be  no  incorporation  of  such  company. 
It  cannot  come  into  existence,  and,  as  a  matter  of  course,  if  a 
charter  should  be  obtained  in  such  circumstances,  it  would  be  sim- 
ply nugatory;  it  could  confer  no  power  in  hostility  with  the  law  of 
its  creation.' 

"It  is  thus  seen  that  the  right  of  the  older  corporation  chartered 
under  the  act  of  igoi  is  not  greater  than  the  act  of  1889,  as  con- 
strued in  the  case  last  cited.  The  difference  is  that  the  'reasonable 
time'  within  which,  under  the  act  of  1889,  municipal  consent  must 
be  obtained,  in  order  to  perfect  the  company's  right  to  occupy  the 
street,  is  fixed  by  the  act  of  igoi  at  two  years. 

"This  difference  is  not  such  as  warrants  a  different  decision  as 
to  the  standing  of  a  company  chartered  under  the  act  of  1901, 
which  has  not  obtained  municipal  consent,  to  invoke  the  aid  of  a 
court  of  equity.  If  the  plaintiff  obtains  municipal  consent  within 
two  years,  it  may  then  be  in  position  to  insist  upon  its  exclusive 
use  of  the  street  under  its  prior  charter  and  extension,  as  the  court 
below  well  said. 

"But  as  the  case  now  stands  the  following  language,  taken  from 
the  opinion  of  the  Supreme  Court  in  the  Larimer  Railway  case,  is 
as  pertinent  here  as  it  was  in  that  case:  'The  charter  gave  the 
company  a  legal  existence,  clothed  it  with  corporate  power,  plac- 
ing it  in  a  position  to  undertake  the  purpose  for  which  it  was 
organized,  and  to  solicit  the  privilege  of  entering  upon  the  streets 
in  question  to  construct  its  road;  but  its  right  so  to  do  was  ex- 
pressly conditioned  upon  the  action  of  Councils  to  that  effect. 
Unless  it  obtains  that  right,  it  cannot  be  said  to  suffer  any  special 
damage  or  irreparable  injury,  which  would  call  for  the  interven- 
tion of  equity;  for,  as  we  have  said,  although  the  appellees  may, 
perhaps,  have  no  right,  it  is  clear  that  the  complainants  have 
none.'  " 

After  discussing  the  powers  of  the  court  in  such  a  case.  Judge 
Rice  affirms  the  decree  of  the  lower  tribunal,  and  dismisses  the 
bill  at  the  cost  of  the  appellant. 



Brake  Tests  on  the  Anderson  (Ind.)  Line 

Mr.  Hamlin,  master  mechanic  of  the  Union  Traction  Company 
of  Indiana,  calls  attention  to  the  fact  that  the  piston  travel  in  the 
service  stop  made  with  20  lbs.  pressure  in  the  braking  experi- 
ments on  his  line,  and  described  on  page  817  of  the  issue  of  this 
paper  for  Dec.  7,  should  have  been  given  as  3J4  ins.,  instead  of 
ins.   «-^«  

High-Speed  Experiments  in  Germany 


According  to  United  States  Consul-General  Mason  at  Berlin,  the 
highest  speed  yet  attained  on  the  Berlin-Zossen  road  is  150  km 
(93.2  miles)  per  hour,  which  is  considered  the  practicable  limit  of 
advisable  speed  with  the  equipment  thus  far  devised.  Above  that 
velocity  the  increasing  danger  of  derailment  and  the  strain  upon 
tiack  would  be  too  great.  It  is,  therefore,  understood  that  the 
experiments  are  suspended,  at  least  until  some  radical  changes, 
suggested  by  this  experience,  may  be  made  in  the  construction  of 
track  and  apparatus.  The  experiments  so  far  made  indicate  no 
trouble  in  getting  the  current  into  the  car  from  a  triple  overhead 
wire  used.  The  maximum  air  pressure  registered  by  the  instru- 
ments placed  in  front  of  the  cars  was  134  kilograms  per  square 
meter — approximately,  16.7  lbs.  per  square  foot. 
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Street  Railway  PatentSj 


[This  department  is  conducted  by  W.  A.  Rosenbaum,  patent 
attorney,  177  Times  Building,  New  York.] 

UNITED  STATES  PATENTS  ISSUED  DEC.  17,  1901 

688,821.  Automatic  Brake  Mechanism  for  Railway  Cars;  W.  H. 
Bates,  Dixie,  Wash.  App.  filed  May  6,  1901.  A  ball  governor 
automatically  couples  the  winding  drum  with  an  axle  when  the 
speed  gets  too  high,  and  thus  sets  the  brake. 

688,898.  Car-Wheel;  H.  C.  Tazewell,  Wilmington,  Del.  App. 
filed  March  23,  1901.  Details. 


PATENT  NO.  689,962 

688,904.  Metallic  Sleeper ;  C.  G.  Vachon.  Paris,  France.  App. 
filed  July  25,  1899.  An  inverted  channel-shaped  tie  havmg  a  groove 
in  its  face  to  receive  bolts  holding  the  rail. 

689,962.  Fender  for  Vehicles;  W.  A.  McGuire,  Chicago,  111. 
App.  'filed  Feb.  i,  1901.  The  fender  is  constructed  to  yield  in  a 
rearward  direction  when  it  is  struck,  and  thus  avoid  a  shock. 

689,024.  Rail  Cleaner;  A.  Rom,  Lian,  Christiania,  Norway. 
App.  filed  Oct.  10,  1900.  The  scraping  wheel  is  carried  at  the  end 
of  a  double-pivoted  arm,  and  springs  are  attached  so  that  when 
the  wheel  is  deflected  from  the  rail  it  will  be  returned  to  its  work- 
ing position. 

PERSONAL  MENTION 


MR.  GODFREY  MORGAN,  formerly  general  manager  of  the 
Niagara  Gorge  Railway,  of  Niagara  Falls,  N.  Y.,  has  been  appointed 
general  superintendent  of  the  Youngstown  &  Sharon  Electric  Rail- 
way, of  Youngstown,  Ohio. 

MR.  THOMAS  E.  ELLIOTT,  of  the  Atlanta  Railway  & 
Power  Company,  presented  a  very  interesting  paper  on  the  sub- 
ject of  "Electricity  and  its  Application  to  Motive  Power"  at  a  re- 
cent meeting  in  Atlanta  of  the  Southern  and  Southwestern  Rail- 
way Club. 

MR.  W.  H.  DOUGLAS,  of  Akron,  assistant  to  Charles  Curry, 
general  manager  of  the  Northern  Ohio  Traction  Company,  of 
Akron,  Ohio,  has  been  appointed  superintendent  of  the  Canton- 
MassiDon  Railway,  recently  acquired  by  the  Northern  Ohio  Trac- 
tion Company. 

MR.  IRA  McCORMACK,  general  manager,  and  MR.  C.  W. 
WASON,  purchasing  agent,  of  the  Cleveland  Electric  Railway, 
have  just  completed  an  inspection  trip  over  the  street  railway  lines 
of  Pittsburgh,  Philadelphia,  Schenectady,  New  York,  Brooklyn, 
Baltimore  and  Washington. 

MR.  BENJAMIN  REECE,  who  has  been  connected  for  sev- 
eral years  with  the  Diamond  State  Steel  Company,  Wilmington, 
Del.,  died  recently.  Mr.  Reece  has  been  prominently  identified 
with  the  railroad  interests  of  the  country  for  a  long  time,  having 
been  recognized  as  an  authority  on  track  maintenance,  and  pub- 
lished a  number  of  articles  on  this  and  allied  subjects. 

MR.  S.  W.  CHILDS,  who  installed  some  two  years  ago  for 
J.  G.  White  &  Company  a  system  of  electric  tramways  at  Perth, 
Australia,  has  just  returned  to  Western  Australia  to  supervise  the 
installation  of  the  Kalgoorlie  tramways.  On  the  day  after  his 
arrival,  Mr.  Childs  was  tendered  a  complimentary  dinner  at  Perth, 
by  a  number  of  his  former  associates  connected  with  the  Perth 
tramways  and  other  friends.  Mr.  E.  E.  Rogers,  managing  di- 
rector of  the  Perth  electric  tramways,  and  the  Kalgoorlie  electric 
tramways,  occupied  the  chair.  At  the  close  of  the  banquet,  a 
handsome  gold  watch,  chain  and  pendant  was  present  to  Mr.  F. 
A.  Jones,  the  superintendent  of  the  Perth  electric  tramways, 
genial  disposition. 


BURT  VAN  HORN 
Mr.   Van  Horn 


MR.  BURT  VAN  HORN,  general  manager  of  the  Interna- 
tional Traction  Company,  of  Buffalo  and  Niagara  Falls,  resigned 
from  that  company  last  week,  and  is  planning  to  spend  the  com- 
ing winter  in  taking  a  well-earned  rest,  after  his  arduous  labors 
in  connection  with  the  traction  problems  presented  during  the  re- 
cent Pan-American  Exposition.  It 
is  understood  that  Mr.  Van  Horn, 
who  has  a  number  of  business  in- 
terests outside  of  railways,  has 
been  desirous  for  some  time  of  lay- 
ing aside  the  active  duties  required 
of  the  manager  of  such  a  large 
property,  but  has  been  deterred 
from  doing  this  at  an  earlier  date 
partly  on  account  of  the  personal 
interest  which  he  had  in  the  prop- 
erty, which  he  was  largely  instru- 
mental in  consolidating,  and  part- 
ly on  account  of  the  desire  of 
his  business  associates  to  retain 
his  services  as  long  as  possible. 
Mr.  T.  E.  Mitten  has  been  ap- 
pointed to  the  place  left  va- 
cant by  Mr.  Van  Horn's  resignation, 
born  in  Niagara  County,  N.  Y.  He  was  graduated  from  Yale 
University  in  1874,  and  from  Columbia  Law  School  in  1878.  After 
practicing  law  in  New  York  City  for  several  years  he  returned  to 
Lockport,  N.  Y.,  on  account  of  ill  health,  purchased  a  large  tract 
of  land  and  engaged  in  fruit  culture,  which  proved  very  profitable. 
When  the  Buffalo  &  Niagara  Falls  Railway  was  organized,  Mr. 
Van  Horn,  who  was  a  personal  friend  of  Mr.  Ely,  the  president, 
undertook  the  work  of  getting  franchises  and  consents  for  the 
new  road,  and  during  its  construction  and  operation  acted  as  vice- 
president  and  general  manager.  When  control  of  the  Buffalo 
Railway  Company  was  secured  by  the  same  interests,  and  the  In- 
ternational Traction  Company  was  organized,  Mr.  Van  Horn  ac- 
cepted the  position  of  general  manager  of  the  new  company, 
which  position  he  has  since  held. 

MR.  HENRY  C.  PAYNE,  whose  appointment  by  President 
Roosevelt  to  the  office  of  Postmaster-General  has  given  such  gen- 
eral satisfaction  to  the  country,  is  also  widely  known  as  one  of  the 
ablest  and  most  successful  street  railway  managers  in  the  country, 
having  for  many  years  been  vice-president  of  the  Milwaukee  Elec- 
tric Railway  &  Light  Company, 
and  of  its  predecessor,  the  Mil- 
waukee Street  Railway  Company. 
In  1893-94  Mr.  Payne  was  presi- 
dent of  the  American  Street  Rail- 
way Association,  and  his  hospital- 
ity to  the  association  at  its  Mil- 
waukee meeting  will  long  be  re- 
membered. He  has  also  been 
prominent  in  steam  railroad  oper- 
ation and  finance,  and  was  one  of 
the  receivers  of  the  Northern  Pa- 
cific Railroad  Company  from  the 
time  it  went  into  insolvency  until 
it  was  reorganized.  Mr.  Payne 
comes  of  Puritan  stock,  and  was 
HENRY  C.  PAYNE  born  at  Ashfield,  Franklin  Coun- 

ty, Mass.,  Nov  23,  1843.  His  early  education  was  obtained  in 
the  village  school,  and  also  in  the  Shelburne  Falls  Acad- 
emy. From  this  institution  he  was  graduated  at  the  age  of 
sixteen,  and  went  into  business  in  Northampton,  Mass.  In  Octo- 
ber, 1863,  he  removed  to  Milwaukee,  Wis.,  in  which  city  he  has 
since  resided.  His  first  business  engagement  was  with  a  dry  goods 
house,  with  which  he  remained  four  years.  In  1872  Mr.  Payne 
became  interested  in  politics,  and  assisted  in  organizing  the  Young 
Men's  Republican  Club,  which  later  became  the  Republican  Cen- 
tral Committee  of  Milwaukee  County.  He  was  afterward  chosen 
chairman  of  the  State  central  committee.  For  ten  years  following 
1876  he  held  the  office  of  Postmaster  of  Milwaukee,  having  been 
appointed  by  President  Grant,  so  that  he  will  rank  with  ex-Post- 
master-General James  in  entering  that  high  office  with  a  thorough 
practical  knowledge  of  the  business.  Pie  has  also  been  a  member 
of  the  Republican  National  Committee  since  1880,  and  was  vice- 
chairman  of  the  committee  in  1896  and  1900. 

Mr.  Payne  has  for  a  number  of  years  been  prominently  identi- 
fied with  the  business  interests  of  Adilwaukee,  and  under  his  super- 
vision the  Milwaukee  Street  Railway  Company  was  organized  and 
the  system  equipped  for  electric  traction,  and  finally  all  the  rapid 
transit  facilities  wete  consolidated  under  one  supervision.  Mr. 
Payne  is  popular  with  all  who  know  him,  either  socially  or  in  a 
business  way,  being  a  gentleman  of  engaging  manners  and  of 
genial  disposition. 
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LEGAL  NOTES 


CHARTERS,  ORDINANCES,  FRANCHISES,  ETC. 
ALABAMA. — Construction— Location  of  Tracks — Injunction. 

1.  The  construction  and  operation  of  an  electric  street  railway, 
with  the  consent  of  the  municipal  authorities,  along  the  public 
streets,  and  conforming  to  the  grade,  with  no  special  injury  to  the 
fee  of  the  abutting  property  owners,  is  not  the  imposition  of  an  ad- 
ditional servitude  for  which  the  owner  can  demand  compensation. 

2.  In  order  for  a  street  railway  company  to  exercise  the  privi- 
leges and  franchises  granted  to  it  for  constructing  its  tracks 
through  an  incorporated  city  or  town,  it  is  not  necessary  for  the 
declaration  of  incorporation,  or  the  charter  granted  by  act  of  the 
legislature,  or  the  consent  of  the  municipal  authorities  to  limit  the 
number  of  tracks  to  be  constructed  upon  the  streets,  or  to  desig- 
nate the  exact  location  of  the  tracks  of  said  company  latitudinally 
upon  the  streets  along  which  the  company  proposes  to  construct  its 
railway.— (Barker  et  al.  vs.  Seima  St.  &  S.  Ry.  Co.,  30  S.  Rep., 
464.) 

INDIANA. — Extension  of  Track — Written  Agreement — Period 
of  Operation — Intention  of  Parties — Modification — Consideration — 
Option  in  Railroad  Company. 

1.  PlaintifT,  owner  oi  a  driving  park,  agreed  in  writing  with  a 
street  railway  company  to  extend  its  track  to  the  park,  the  track 
to  be  ready  for  operation  at  a  given  date.  No  period  for  the  con- 
tinuance of  the  track  was  specified.  In  a  complaint  for  tearing  up 
the  track  and  discontinuing  its  operation  some  four  years  later, 
plaintiff  alleged  that  it  was  "the  intention  and  understanding"  of 
the  parties  that  the  track  should  be  permanently  operated,  and,  in 
another  count,  that  it  was  "the  intention  and  understanding  of  the 
parties"  that  the  track  should  be  operated  for  a  reasonable  time, 
which  would  be  twenty-five  years.  Held,  that  the  complaint  did 
not  show  any  breach  of  contract  by  the  railroad  company,  as  the 
language  of  the  written  agreement  could  not  be  modified  by  an 
allegation  of  the  intention  of  the  parties. 

2.  Plaintiff,  owner  of  a  driving  park,  agreed  with  the  defendant 
street  railroad  company  that,  if  the  latter  would  extend  its  track  to 
the  park  he  would  buy  the  necessary  rails,  donating  $500  of  the 
purchase  price,  and  receiving  reimbursement  for  the  balance  from 
the  company's  earnings.  The  contract  provided  that  the  track 
should  be  in  operation  by  a  given  date,  but  contained  no  provision 
as  to  the  period  for  which  its  operation  should  continue.  Held, 
that  the  $500  did  not  constitute  a  consideration  for  the  operation 
of  the  track  for  any  definite  period. 

3.  Under  a  written  agreement  with  a  private  individual  by  a 
street  car  company  to  extend  its  track  to  a  driving  park  and  have  it 
in  operation  by  a  given  date,  which  does  not  specify  the  period  for 
which  the  operation  of  the  track  is  to  continue,  the  right  to  deter- 
mine that  question  remains  with  the  street  car  company. —  (Barney 
vs.  Indiana  Ry.  Co.  et  al.,  61  N.  E.  Rep.,  194.) 

MASSACH'uSETTS.— Street  Railroads— Location— Appeal. 

1.  An  electric  railroad  company,  in  accordance  with  the  pro- 
visions of  Pub.  Laws  1899,  c.  119,  sec.  6,  applied  to  the  municipal 
officers  of  a  town  for  their  approval  of  a  proposed  route  and  loca- 
tion. The  municipal  officers  neglected  and  refused  to  approve,  and 
the  company  appealed  to  the  supreme  judicial  court.  While  that 
appeal  was  pending  in  court,  the  company  made  a  second  applica- 
tion to  the  municipal  officers,  identical  with  the  first,  except  that  a 
portion  of  the  proposed  route  in  the  first  application,  described  as 
"thence  over  and  along  said  Big  Bridge  and  drawbridge  to  Bridge 
Street,"  was  omitted  from  the  second.  Upon  the  second  applica- 
tion the  municipal  officers  neglected  and  refused  to  give  their  ap- 
proval, and  the  company  again  appealed,  the  former  appeal  still 
pending. 

Held,  that  the  pendency  of  the  former  appeal  is  not  cause  for 
the  abatement  of  the  latter. 

2.  A  route  or  a  location  of  a  street  railroad  presented  to  the 
municipal  officers  for  their  approval  cannot  be  considered  with 
reference  to  particular  streets  one  by  one,  but  must  be  viewed  as  a 
whole.  The  municipal  officers  are  vested  with  a  judicial  discretion. 
They  may  consider  the  width  and  other  conditions  of  the  streets, 
the  convenience  and  safety  of  the  public,  and,  in  case  where  it  is 
proposed  to  cross  the  bridge,  they  may  also  consider  whether  the 
bridge  has  the  requisite  strength  to  support  a  street  railroad  and 
moving  cars. 

3.  The  omission  in  the  latter  application  of  a  single  street  or  a 
bridge  may  put  an  entirely  different  phase  upon  the  questions  pre- 
sented, and  action  of  the  municipal  officers,  or  their  refusal  to  act, 
might  thus  be  put  upon  new  and  different  grounds.  In  short,  the 
location  as  a  whole,  as  presented  to  the  municipal  officers  for  their 
ation  is  not  the  same. —  (Appeal  of  Cherryfield  &  Milbridge  Elec. 
Ry.  Co.,  so  Atlantic  Rep.,  27.) 


NEW  JERSEY. — Removal  of  Causes— Filing  Record  Before 
Succeeding  Term — Jurisdiction  to  Make  Ex  Parte  Orders. 

Where  proceedings  against  landowners  for  the  condemnation  of 
land  under  the  eminent  domain  statutes  of  a  State  are  removed  by 
defendants  into  a  Federal  Court,  the  adverse  party  may  file  the 
record  therein  at  any  time,  without  waiting  until  the  first  day  of 
the  succeeding  term;  and  thereupon  it  is  competent  for  the  judge 
to  make  such  ex  parte  orders  as  are  conformable  to  the  State  prac- 
tice in  like  cases,  such  as  fixing  a  time  for  the  appointment  of  com- 
missioners, etc. —  (In  re  Newark  &  H.  Traction  Co.,  no  Fed.  Rep., 
26.) 

NEW  YORK.— Trust  Mortgage— After-Acquired  Property— At- 
tachment— Priority  of  Lien — Foreclosure — Sale  and  Parcels — 
Terms  of  Mortgage — Construction — Construction  of  Charter — Ex- 
tension of  Line. 

1.  Laws,  1890,  c.  566,  sec.  60,  authorizes  the  incorporation  of  elec- 
tric light  companies  by  their  making,  signing,  and  acknowledging 
a  certificate  stating  the  objects  of  the  corporation,  etc.,  and  the 
name  of  the  town  and  county  in  which  the  operations  are  to  be 
carried  on,  among  other  things ;  and  thereupon  the  persons  who 
signed  the  same,  their  associates  and  successors,  shall  be  a  corpora- 
tion by  the  name  so  stated.  Held,  that  a  corporation  organized 
under  such  statute  had  power  to  execute  a  trust  mortgage  secur- 
ing its  long-term  bonds,  which  would  cover  after-acquired  prop- 
erty, since,  if  such  bonds  were  to  become  available  and  salable  in 
the  public  market,  it  was  a  matter  of  public  necessity  that  they 
should  be  secured  by  the  lien  of  a  mortgage  on  the  company's  ex- 
tensions and  new  property. 

2.  Where,  subsequent  to  the  execution  of  a  trust  mortgage  se- 
curing long-term  bonds  by  an  electric  light  company  organized  as 
a  corporation  under  Laws  iSgo,  c.  566,  sec.  60,  an  attaching  creditor 
of  the  corporation  levied  on  wire  bought  by  the  corporation  to 
extend  its  line,  but  which  had  not  yet  been  strung,  the  mortgage 
was  a  superior  lien  to  the  execution  subsequently  issued  by  the 
judgment  creditor,  but  on  a  sale  of  the  property  under  foreclosure 
the  property  would  be  sold  in  parcels,  and  the  wire  sold  last. 

3.  Where  a  mortgage  executed  by  an  electric  light  company  to 
secure  its  bonds  provided  that  it  should  cover  all  and  singular  the 
lands,  tenements  and  hereditaments,  and  the  entire  property  of  said 
electric  light  company,  the  mortgage  was  sufficient  to  cover  after- 
acquired  property. 

4.  Where  the  charter  of  an  electric  light  company  provided 
that  its  objects  were  to  be  the  manufacture  and  sale  of  electricity 
for  light,  heat  or  power  in  the  village  of  D.,  in  the  counties  of  H. 
and  F.,  of  the  State  of  New  York,  and  in  other  cities,  villages  and 
towns  in  said  State,  such  charter  was  sufficiently  broad  to  author- 
ize the  company  to  extend  its  line  into  an  adjoining  town. —  (Metro- 
politan Trust  Co.  of  City  of  New  York  vs.  Dolgeville  Electric 
Light  &  Power  Co.  et  al.,  71  N.  Y.  Suppl.,  1055.) 

NEW  YORK.— Railroad  in  Street— Abutting  Owners— Right  to 
Damages — Findings  by  the  Court — Inconsistency. 

Where  a  railroad  constructed  in  a  street  in  which  the  company 
held  certain  limited  rights  by  grant  was  extended  beyond  such 
limits,  and  an  abutting  landowner  sought  to  enjoin  such  use  and  to 
recover  damages  on  a  complaint  averring  such  extension  to  be  the 
act  of  the  company,  but  the  court  found  that  the  extension  was  by 
a  commission  under  the  statute,  and  that  defendant  was  not  liable 
for  any  damages  by  the  act  of  the  commission,  but  awarded  as 
rental  damages  the  exact  amount  which  he  found  the  plaintiff  had 
suffered  by  reason  of  such  changes,  the  judgment  will  be  reversed 
for  inconsistency  in  the  findings. —  (Welde  vs.  New  York  &  H.  R. 
Co.  et  al.,  61  N.  E.  Rep.,  554.) 

NEW  YORK. — Franchises — Streets — Paving — Company's  Liabil- 
ity— Municipal  Corporation  —  Franchises  —  Powers — Corporate 
Franchise — Statutes— Constitutional  Law — Obligation  of  Contract 
— Pre-existing  Contracts — Ratification — Effect. 

I.  A  street  railway  company's  franchise,  granted  in  1882  and  re- 
newed in  1894,  required  the  company  to  pave  the  street  between 
the  rails  and  for  20  inches  outside  of  them  on  both  sides  of  the 
track  with  "small  stone,"  and  "that  the  same  should  at  all  times 
be  kept  in  good  condition."  Ini889the  village  required  the  corpora- 
tion to  pave  such  space  with  brick,  and,  the  company  refusing  to  do 
so,  the  village  did  the  work  at  its  own  expense.  Held,  that  the 
village  was  entitled  to  recover  such  expenses  from  the  railroad 
company,  since  the  village  was  entitled  to  exact  what  it  deemed  a 
suitable  pavement  in  1899,  and  was  not  limited  to  a  pavement  com- 
posed of  "small  stone." 

3.  A  franchise  granted  by  village  trustees  to  a  railroad  com- 
pany, requiring  the  company  only  to  pave  the  streets  occupied  by  it 
with  "small  stone"  is  no  denfense  to  an  action  by  the  village  to 
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recover  the  cost  of  paving  such  streets  with  brick,  after  the  com- 
pany had  refused  to  do  so,  since  the  trustees  were  persons  of  lim- 
ited powers,  and  could  not  give  up  the  streets  to  private  corpora- 
tions, nor  surrender  the  rights  of  the  public  to  have  the  streets 

kept  in  proper  condition  for  use. 

3.  That  a  street  railway  company  by  its  franchise  was  required 
only  to  pave  the  part  of  the  street  which  it  occupied  with  "small 
stone"  did  not  render  Laws  1892,  c.  676,  sec.  98,  requiring  a  street 
surface  railway  corporation  to  keep  its  street  way  in  repair  as  and 
when  directed  by  the  local  authorities,  unconstitutional  as  to  such 
street  railway,  as  impairing  the  obligation  of  the  railway's  con- 
tract with  the  village  as  evidenced  by  its  charter. 

4.  Where  a  street  railway  company's  charter  only  required  the 
company  to  pave  the  streets  occupied  by  it  with  "small  stone," 
which  charter  was  renewed,  the  passage  of  Laws  1901,  c.  494,  sec. 
I,  ratifying  pre-existing  contracts  between  street  railway  compora- 
tions  and  villages,  constituted  no  defense  to  an  action  by  the  village 
to  recover  the  cost  of  paving  the  railway  company's  portion  of  the 
street  with  brick,  after  the  company  had  refused  to  do  such  pav- 
ing as  directed. — (Village  of  Mechanicville  vs.  Stillwater  &  M. 
St.  Ry.  Co.,  71  N.  Y.  Suppl.,  iioo.) 

MASSACHUSETTS.— Sprinkling  Street— Condition  of  Grant 
— Enforcement — Jurisdiction. 

1.  Under  Pub.  St.  c.  113,  sec.  7,  providing  that  the  Selectmen 
of  a  town  may  grant  a  location  for  a  street  railway  under  such 
restrictions  as  they  deem  the  interests  of  the  public  may  require, 
a  condition  of  the  grant  that  the  railway  company  shall  water  the 
street  over  which  the  track  is  laid,  between  certain  dates,  is  a  law- 
ful restriction. 

2.  Under  Pub.  St.  c.  113  sec.  63,  providing  that  the  Supreme 
Judicial  Court  shall  have  full  equity  powers  to  compel  the  observ- 
ance of  all  laws  governing  street  railway  companies,  and  of  all 
regulations  thereof  made  by  the  Selectmen  of  a  town,  the  court 
may  compel  a  street  railway  company  to  comply  with  the  condi- 
tion of  its  grant  that  it  should  sprinkle  the  street  of  a  town  on 
which  its  track  is  laid. — (Newcomb  et  al.,  Selectmen  vs.  Norfolk 
W.  St.  Ry.  Co.,  61  N.  E.  Rep.,  42.) 

NEW  YORK. — Municipal  Corporations — Street  Paving — As- 
sessment— Exemption — Extensions — Contracts  —  Construction — 
Same — Validity— Ratification  —  Statute — Same — ElTect— Pending 
Actions — Same — Ratification — Constitutionality — Amendement  of 
Charter — Same — Same — Vested  Rights— Subsequent  Legislation. 

1.  Where  a  city  agreed  with  two  street  railway  companies  that 
they  should  pay  one-fifth  of  the  net  cost  of  laying  new  pavement 
between  the  rails,  the  contract  to  apply  to  any  extensions  of  their 
tracks,  and  be  binding  on  their  successors  and  any  company  with 
which  they  might  be  consolidated,  such  contract  embraces  a  sub- 
sequent extension  of  the  tracks  made  by  a  company  formed  by  the 
consolidation  of  the  two  companies  contracting. 

2.  Under  Railroad  Law,  sec.  93,  as  amended  by  act  April  23, 
1901,  providing  that  any  city  of  the  third  class  can  contract  with 
a  street  railway  company  regulating  the  payment  of  percentages 
for  paving  of  streets,  and  ratifying  any  such  contract  theretofore 
entered  into,  a  contract  previously  made  between  a  city  and  a 
street  railway  company  that  such  company  should  pay  one-fifth 
of  the  net  cost  of  laying  new  pavement  between  the  rails  of  its 
tracks,  which  contract  extended  to  any  extension  of  the  tracks, 
was  ratified,  and  the  company  was  not  liable  in  any  greater  amount 
than  stipulated  for  paving  on  an  extension. 

3.  Where  a  city  of  the  third  class  had  contracted  with  street 
railway  companies  as  to  the  cost  of  new  pavements  between  the 
rails,  a  general  law  authorizing  cities  of  the  third  class  to  make 
such  contracts,  and  confirming  those  previously  made,  passed 
after  the  commencement  of  suit  by  taxpayers  to  compel  the  city  to 
disregard  the  contract,  and  enforce  against  the  company  a  tax  to 
the  full  extent  provided  by  law,  destroys  the  right  of  action. 

4.  Act  1893,  c.  231,  ratifying  and  legalizing  in  express  terms  a 
contract  between  a  city  and  street  railway  companies  as  to  cost  of 
jiavements  between  the  tracks,  cured  all  infirmities  of  the  con- 
tract arising  from  lack  of  power  on  the  part  of  the  contracting 
parties,  and  being,  in  effect,  an  amendment  to  the  charter  of  the 
city,  giving  it  power  to  make  the  contract,  was  not  violative  of 
the  constitutional  provision  against  the  passage  of  special  laws. 

5.  Act  1893,  c.  231,  ratifying  and  legalizing  in  express  terms  a 
contract  between  a  city  and  street  railway  companies  as  to  cost 
of  pavements  between  the  rails,  is  not  unconstitutional,  as  grant- 
ing an  exclusive  privilege,  immunity,  or  franchise  to  a  private  cor- 
poration. 

6.  There  being  no  general  law  imposing  any  duty  of  paving  on 
street  railway  companies  at  the  time  of  the  passage  of  an  act  rati- 
fying a  contract,  between  them  and  a  city  as  to  the  cost  of  pave- 
ments between  the  rails,  such  act  made  the  subject  of  paving  a 
matter  of  contract,  which  could  not  be  affected  by  the  general 
railroad  law.  .subsequently  passed,  relating  to  the  extent  of  lia- 


bility of  railroads  for  street  improvements. — (Weed  et  al.  vs.  Com- 
mon Council  of  City  of  Binghamton  et  al,  71  N.  Y.  Suppl.,  282.) 

LIABILITY  FOR  NEGLIGENCE. 

MASSACHUSETTS.— Electricity— Use  of  Poles— Telephone 
Companies — Lessee's  Employees — Injury — Liability. 

1.  A  telephone  company  contracted  for  the  use  of  the  poles  of 
the  defendant  street  railway  company,  and  agreed  to  assume  all 
risks  for  injuries  which  the  telephone  company's  employees  might 
sustain  while  working  on  the  poles.  Plaintiff,  an  employee  of  the 
telephone  company,  was  injured  while  repairing  a  leak  caused  by 
the  defendant  company's  guard  wire  sagging  so  that  it  came  in 
contact  with  the  trolley  wire  whenever  a  car  passed  beneath. 
There  was  no  evidence  that  the  telephone  company  had  the  right 
to  repair  defendant's  wires,  or  that  the  repairing  was  done  at  de- 
fendant's request.  Held,  that  defendant  was  not  liable  for  the 
injury. 

2.  The  H.  St.  Ry.  Company  rented  the  use  of  its  poles  to  a 
telephone  company,  which  agreed  to  assume  all  risk  for  damages 
to  its  employees.  Plaintiff,  an  employee  of  the  telephone  com- 
pany, was  injured  while  repairing  a  leak  caused  by  the  H.  Com- 
pany's guard  wire  sagging  so  that  it  came  in  contact  with  the 
trolley  wire.  The  H.  Company  owned  the  poles  and  wires  of  its 
line,  but  the  power  was  supplied  by  the  L.  Street  Car  Company. 
Held,  that  evidence  tending  to  show  that  the  wires  were  im- 
perfectly insulated  several  hundred  feet  from  the  accident,  but 
which  did  not  show  that  plaintiff's  injury  was  occasioned  by  such 
imperfect  insulation,  was  not  sufficient  to  render  the  L.  Company 
liable  for  the  injury. —  (Sias  vs.  Lowell  L.  &  H.  St.  Ry.  Co.  et  al., 
60  N.  E.  Rep.,  974.) 

NEW  YORK. — Injuries  at  Crossings — Negligence — Evidence 
— Sufficiency — Same — Contributory  Negligence — Same — Evidence 
— Contradictory  Statements. 

1.  Plaintiff,  a  passenger  on  one  of  the  defendant's  street  cars, 
on  alighting  therefrom  at  a  crossing,  passed  behind  it  t.o  cross  the 
other  track,  when  he  was  struck  and  carried  about  60  ft.  by  a  car, 
which  he  saw  approaching  thereon  about  50  ft.  away,  when  he 
started  to  cross,  and  which  could  have  been  stopped  in  25  ft.  Held 
sufficient  to  go  to  the  jury  on  the  question  of  defendant's  negli- 
gence. 

2.  Plaintiff,  having  the  right  to  assume  from  the  distance  of  the 
car  that  it  would  be  controlled  or  so  slackened  as  to  give  him 
time  to  cross,  was  not  guilty  of  contributory  negligence  as  a 
matter  of  law. 

3.  Where,  in  an  action  for  injuries,  a  physician  testified  that 
plaintiff,  at  the  time  he  made  a  statement,  was  under  the  influence 
of  morphine,  which  the  doctor  had  injected,  and  afterward  testi- 
fied that  he  did  not  know  of  his  own  knowledge  whether  plaintiff 
was  under  the  influence  of  morphine  or  not,  but  did  not  deny  in- 
jecting it,  it  was  not  error  to  refuse  to  strike  out  his  testimony,  it 
being  for  the  jury  to  determine  which  statement  was  true. — (Cohen 
vs.  Metropolitan  St.  Ry.  Co.,  71  N.  Y.  Suppl,  268.) 

NEW  YORK. — Expert  Testimony — Competency — Opinion 
Evidence. 

In  an  action  for  injuries,  a  physician  testified  that  he  first  ex- 
amined plaintiff  three  years  after  the  accident,  but  gave  no  evi- 
dence as  to  the  result  of  the  examination,  and  that  pains  suffered 
by  a  person  nearly  three  years  after  a  blow  on  the  head,  received 
while  in  good  health,  would  be  attributable  to  the  injury,  and  that 
such  pains  would  be  perm.anent  and  progressive,  and  indicate  a 
certain  ailment.  Held,  incompetent,  as  opinion  evidence,  being 
based  on  no  facts  from  which  the  jury  could  determine  its  weight. 
— (Sullivan  vs.  Metropolitan  St.  Ry.  Co.,  71  N.  Y.  Suppl.,  28c.) 

NEW  YORK. — Reference  —  Parties— Substitution —Motion- 
Same. 

1.  In  an  action  against  a  street  railway  company,  a  refenmce 
should  not  be  had  to  determine  questions  arising  on  plaintiff's 
motion  to  substitute  another  company  as  defendant  on  the 
ground  that  service  was  intended  to  be  made  on  the  latter  com- 
pany. 

2.  Where  limitations  would  be  a  bar  to  another  action  against 
defendant,  a  default  against  plaintiff,  owing  to  his  attorney's  neg- 
ligence, taken  before  a  referee  appointed  to  determine  questions 
arising  on  plaintiff's  motion  to  substitute  another  for  defendant 
on  the  ground  that  the  latter  was  intended  to  be  served,  was 
properly  opened  to  permit  plaintiff  to  proceed  to  a  hearing  on  the 
merits  of  his  motion  to  amend. — (Weinberger  vs.  Metropolitrm 
Traction  Co.,  71  N.  Y.  Suppl,  289.) 

NEW  YORK. — Negligence — Personal  Injuries — Electric  Wires 
— Evidence. 

PlaintifT  testified  that  while  riding  a  bicycle  on  the  street  he  re- 
ceived a  severe  electric  shock  from  a  falling  strain  wire  connected 
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with  defendant's  trolley  wire.  Defendant's  linemen  testified  that 
the  broken  wire  was  not  charged,  and  that  they  mended  it  with 
their  bare  hands,  and  the  manner  of  its  attachment  to  the  trolley 
wire  tended  to  show  that  it  could  not  have  been  charged.  The 
testimony  of  electricians  was  that  plaintif?  could  not  have  received 
a  shock  therefrom  while  riding  a  rubber-tire  wheel  on  a  dry 
asphalt  pavement.  Held,  that  a  verdict  for  plaintiff  could  not 
stand. — (Walters  vs.  Syracuse  Rapid  Transit  Ry.  Co.,  71  N.  Y. 
Suppl.,  853.) 

NEW  YORK. — Collisions — Negligence — Questions  for  Jury — 
Same — Imputed  Negligence  • —  Instructions  —  Same — Damages — 
E.xcessiveness. 

1.  The  driver  of  a  brougham,  accompanied  by  plaintifif's  in- 
testate, who  was  seated  with  him,  seeing  street  cars  approaching 
on  either  side  of  the  crossing,  checked  his  horse,  and,  after  they 
passed,  started  across  the  track,  when  a  collision  occurred  with  a 
car  following  one  of  the  others.  The  car  following  gave  no  notice 
of  its  approach,  and  its  speed  was  not  checked  until  the  collision 
was  imminent.  The  driver  did  not  notice  the  following  car,  and  it 
did  not  appear  whether  or  not  deceased  looked  for  an  approaching 
car  before  the  brougham  was  driven  on  the  track.  The  street  was 
lighted,  and  there  was  no  obstruction  to  the  view.  Held,  that  the 
questions  of  the  company's  negligence  and  the  deceased's  con- 
tributory negligence  were  for  the  jury. 

2.  Where  deceased,  at  the  time  of  the  collision  with  a  street 
car,  was  seated  with  the  driver  of  his  father's  carriage,  and  it  did 
not  appear  that  he  had  any  control  over  such  driver,  so  as  to  cre- 
ate the  relation  of  master  and  servant,  it  was  not  error  to  instruct 
that  he  was  not  responsible  for  any  negligence  of  the  driver. 

3.  In  a  suit  for  negligently  causing  the  death  of  a  sixteen-year- 
old  son,  who  resided  with  his  father,  and,  being  on  the  eve  of 
graduation,  was  in  position  to  greatly  aid  him  in  his  business,  a 
verdict  for  $7,500  will  not  be  disturbed  as  excessive. — (Morris  vs. 
Metropolitan  St.  Ry.  Co.,  71  N.  Y.  Suppl.,  321.) 

NEW  YORK.  —  Operation  of  Car — Negligence — Evidence — 
Sufficiency — Same — Requested  Instruction — Same — Speed  of  Car 
— Proof — Same — Evidence — Admissibility — Damages  —  Personal 
Injuries. 

1.  Defendant's  car  was  running  fast,  and  the  motorman  when 
he  was  within  125  ft.  of  a  child  which  was  approaching  the  track, 
heard  a  woman  scream  in  the  second  story,  and  looked  in  that 
direction,  and  then  looked  back  into  the  car,  and  did  not  discover 
the  child  until  close  upon  it.  Held,  that  the  evidence  was  sufficient 
to  support  a  finding  that  the  motorman  was  negligent. 

2.  Where  the  substance  of  a  requested  instruction,  in  so  far  as 
it  was  applicable  to  the  evidence,  was  fully  submitted  in  the  gen- 
eral charge,  it  was  not  error  to  refuse  the  requested  instruction. 

3.  Where  there  was  no  evidence  of  what  was  the  ordinary  speed 
of  electric  cars  in  the  streets  of  the  city,  an  instruction  that  if  de- 
fendant's car  was  being  managed  with  ordinary  care,  and  was  run- 
ning at  the  ordinary  speed  of  electric  cars  lawfully  authorized  to 
be  operated  on  the  streets  of  the  city,  plaintiff  could  not  recover, 
was  properly  refused. 

4.  Where  a  small  child  was  injured  by  a  street  car  in  front  of 
the  premises  where  it  lived,  evidence  that  the  child's  mother  was 
in  poor  health  and  that  its  father  was  dead  was  properly  admitted, 
as  bearing  on  the  question  of  the  contributory  negligence  of  the 
parents  in  allowing  the  child  on  the  street. 

5.  Where  the  injuries  sustained  by  a  small  child  necessitated 
the  amputation  of  one  limb,  and  two  toes  from  the  other,  a  verdict 
of  $3,401.20  was  not  excessive. — (Fullerton  vs.  Metropolitan  St. 
Ry.  Co.,  71  N.  Y.  Suppl.,  326.) 

NEW  YORK. — Contradiction  of  Witness — Prior  Statements. 

The  party  who  calls  a  witness  cannot  show  by  other  witnesses, 
or  by  an  affidavit  formerly  sworn  to  by  such  witness,  that  he  has 
made  prior  contradictory  statements. — (Fleischer  vs.  Metropolitan 
St.  Ry.  Co.,  71  N.  Y.  Suppl.,  382.) 

NEW  YORK. — Evidence — Stipulation — Reading  from  Record 
■ — General  Objection. 

Where  the  parties  had  stipulated  that  testimony  given  at  a 
former  trial  might  be  read  in  evidence  from  the  record,  a  general 
objection  to  the  reading  of  inherently  admissible  testimony  of  a 
witness  was  insufficient  to  raise  the  question  of  the  impropriety 
of  reading  previous  testimony  of  such  witness,  who  had  appeared 
in  person  at  the  second  trial. — (Kay  vs.  Metropolitan  St.  Rv.  Co., 
71  N.  Y.  Suppl.,  386.) 

NEW  YORK. — Negligence — Act  Under  Emergency — Same- 
Instructions. 

I.  A  street  car  had  stopped,  and  plaintiff  was  about  to  alight, 
when  a  large  truck  came  up  behind  the  car,  the  driver  endeavor- 
ing to  check  his  team.  The  horses  slipping  on  the  wet  pavement, 
so  that  the  wagon  pole  was  elevated  and  in  danger  of  running  into 
the  car,  the  conductor  suddenly  started  the  car,  and  the  plaintiff 
fell  against  the  dashboard,  so  that  she  was  injured.    Held,  that,  in 


an  action  against  the  railway,  the  jury  were  not  justified  in  treat- 
ing the  act  of  the  conductor  (whether  to  avoid  injury  to  himself 
or  the  passengers,  or  whether  the  accident  was  caused  by  the  con- 
ductor striking  plaintiff  in  endeavoring  to  start  the  car,  or  by  the 
actual  starting)  as  negligence  on  the  part  of  defendant. 

2.  Defendant  requested  the  court  to  charge  that  if  the  accident 
was  caused  by  the  act  of  the  conductor,  seeking  to  avoid  an  actual 
peril,  as  a  person  of  ordinary  prudence  might  have  acted  under  the 
circumstances,  defendant  was  not  guilty  of  negligence;  but  the 
court  instructed  that  if  the  conductor  jostled  the  plaintiff  in  his 
voluntary  action,  or  if  the  accident  arose  from  the  involuntary 
act  of  the  conductor  in  the  presence  of  a  peril  to  himself,  or  from 
plaintiff  falling  to  the  platform  without  any  negligent  starting  of 
the  car,  defendant  was  not  liable.  Held,  that  the  requested  in- 
struction should  have  been  given. — (Kautrowitz  vs.  Metropolitan 
St.  Ry.  Co.,  71  N.  Y.  Suppl,  394.) 

NEW  YORK.— Negligence — Question  for  Jury — Same — Con- 
tributory Negligence — Same — Evidence — Privileged  Communi- 
cations. 

1.  Where,  in  an  action  against  a  street  railroad  company  for 
injuries,  the  jury  might  find  from  the  evidence  that  the  plaintiff, 
a  boy  between  seven  and  eight  years  of  age,  walked  out  on  the 
track,  and  stood  there  ten  or  fifteen  seconds,  waiting  for  a  car  to 
pass  on  a  parallel  track,  being  in  full  sight  of  the  motorman  of 
the  car  approaching  on  the  track  on  which  he  stood,  and  that  no 
signal  was  given,  the  question  of  defendant's  negligence  was  for 
the  jury. 

2.  The  question  of  plaintiff's  contributory  negligence  was  for 
the  jury. 

3.  A  boy,  having  been  injured  by  a  street  car,  was  taken  to  a 
nearby  drug  store,  where  a  physician  volunteered  his  services. 
About  ten  days  later  he  saw  the  boy  at  the  hospital,  and  the  latter 
responded  to  inquiries  on  the  part  of  the  physician  as  to  the  de- 
tails of  the  accident.  Held,  that  the  boy  was  justified  in  consider- 
ing the  person  addressing  him  a  physician,  and  in  answering  him 
freely,  and  his  statements  were  not  admissible  against  him  in  an 
action  for  his  injuries.— (Griffiths  vs.  Metropolitan  St.  Ry.  Co.,  71 
N.  Y.  Suppl.,  406.) 

NEW  YORK. — Injuries — Contributory  Negligence — Evidence 
— Question  for  Jury — Damages — Excessiveness. 

1.  Plaintiff,  with  others,  was  engaged  in  pushing  an  iron  beam 
up  a  way  extending  from  the  street  to  a  building  that  was  in 
process  of  construction.  One  of  defendant's  street  cars  apprached, 
and  plaintiff  raised  his  hand,  and  called  to  the  driver  to  stop.  The 
driver  was  looking  at  him,  and  took  hold  of  the  brake  handle. 
Plaintiff  then  turned  to  his  work,  the  car  passed  rapidly,  struck 
the  beam,  and  plaintiff  was  injured.  PlaintifT  testified  that  the 
beam  was  not  more  than  about  an  inch  from  the  side  of  the  car. 
Held,  that  the  question  of  plaintiff's  contributory  negligence  was 
for  the  jury. 

2.  Where  plaintiff,  in  an  action  for  injuries,  before  the  accident 
had  an  earning  capacity  of  $12  per  week,  and  had  been  incapac- 
itated from  work  for  fourteen  months,  and  one  of  his  legs  was 
an  inch  shorter  than  before,  and  he  experienced  considerable  pain 
in  it,  and  it  was  shown  that,  owing  to  the  shortening  of  his  leg, 
he  could  not  do  all  the  kinds  of  work  that  he  could  before,  a  ver- 
dict for  $3,000  was  not  excessive. — (Weingarten  vs.  Metropolitan 
St.  Ry.  Co.,  70  N.  Y.  Suppl.,  1114.) 

NEW  YORK. — Negligence — Pleading — Answer — Contributory 
Negligence — Striking. 

Where,  in  an  action  against  a  street  railroad  for  injuries,  the 
answer  denied  negligence  on  the  part  of  defendant,  and  alleged 
that  plaintiff  had  been  guilty  of  contributory  negligence,  the 
striking  out  of  the  allegation  of  contributory  negligence  was  not 
authorized  by  Code  Civ.  Proc,  sec.  545,  declaring  that  irrelevant 
and  redundant  matter  may  be  stricken  on  motion  of  the  party 
aggrieved  thereby,  since,  while  the  allegation  was  not  essential, 
it  could  not  prejudice  plaintiff. — (Bogardus  vs.  Metropolitan  St. 
Ry.  Co.,  70  N.  Y.  Suppl..  1094.) 

NEW  YORK. — Crossing  Accident — Contributory  Negligence. 

In  an  action  against  a  street  railway  company  for  injuries  re- 
ceived at  a  crossing  through  the  alleged  negligence  of  defendant, 
it  was  error  to  charge  that,  if  defendant  could  have  avoided  the 
accident  by  the  use  of  reasonable  care,  it  was  liable,  even  if  the 
accident  was  caused  in  the  first  instance  by  the  carelessness  of 
plaintiff. — (Goodman  vs.  Metropolitan  St.  Ry.  Co.,  71  N.  Y. 
Suppl..  177.) 

NEW  YORK,— Municipal  Court— Removal  of  Cause. 

Where  a  complaint  in  an  action  for  personal  injuries  brought 
in  the  municipal  court  of  New  York  City  asked  judgment  for  $245. 
with  interest  from  a  stated  time,  and  the  interest,  if  allowed,  would 
make  the  damages  exceed  $250  at  the  time  when  a  removal  to  the 
city  court  was  asked,  the  order  of  removal  was  properly  given. — 
(Lewis  vs.  Metropolitan  St.  Ry.  Co.,  71  N.  Y.  Suppl.,  948) 


December  28,  1901.] 


STREET  RAILWAY  JOURNAL. 

FINANCIAL  INTELLIGENCE 


907 


THE  MARKETS 


The  Money  Market 

Wall  Street,  Dec.  24,  1901. 
The  critical  period  in  the  money  market  is  generally  admitted  to 
have  passed.  With  Saturday's  reported  contraction  of  $13,000,000 
in  loans,  the  surplus  reserve  was  sustained  in  the  face  of  heavy 
cash  demands,  and  with  only  one  more  week  to  go  before  capital 
begins  to  be  redistributed  in  the  January  settlements,  the  present 
surplus  will  doubtless  prove  ample  for  all  purposes.  Money  rates 
are  pretty  certain  to  rule  high,  as  extensive  calling  and  reloaning  of 
money  will  be  in  progress  during  the  final  days  of  the  year.  It 
would  not  be  surprising  in  fact  if  excessive  premiums  were  paid  at 
times  by  the  day-to-day  borrowers.  But  the  worst  stage  of  what 
came  near  being  a  serious  stringency  is  now  unquestionably  over. 
There  are  a  variety  of  explanations  offered  for  the  week's  enor- 
mous loan  reduction.  Some  critics  regard  it  as  a  reflection  of 
heavy  lending  by  foreign  bankers  and  by  bankers  at  other  domes- 
tic centers.  Others  feel  that  it  is  due  to  the  collapse  of  the  Copper 
speculation,  while  still  another  reason  is  that  credits  taken  out 
some  time  ago,  in  one  or  more  of  the  numerous  syndicate  transac- 
tions, have  been  returned.  The  last  is  rather  more  plausible  than 
the  other  two.  But  at  all  events  the  decrease  in  deposit  liability, 
and  in  the  required  reserve  which  the  loan  contraction  caused, 
have  served  to  slightly  more  than  offset  what  the  banks  have  had 
to  pay  out  in  cash  to  the  Treasury.  The  unusually  large  with- 
drawals in  the  early  part  of  the  month,  by  the  interior  banks,  and 
the  exports  of  gold  to  Europe,  have  alike  been  checked  by  the  rise 
in  the  local  money  market.  It  is  the  abnormal  government  rev- 
enue position,  the  consequences  of  which  are  not  affected  by  the 
course  of  the  money  rate,  which  are  still  the  chief  menace  in  the 
situation.  If  Congress  sees  fit  to  act  upon  the  internal  tax  reduc- 
tion recommendations,  it  would  be  the  greatest  benefit  which 
could  be  conferred  on  the  borrowing  community.  Should  no  such 
relief  be  forthcoming,  the  usual  reflux  of  funds  from  the  interior, 
which  follows  the  turn  of  the  year,  is  the  thing  that  must  be  de- 
pended upon  to  improve  bank  resources,  and  put  the  market  in 
shape  to  pay  off  the  obligations  to  Europe,  which  it  is  understood 
will  mature  in  quantity  next  month.  Call  money  has  averaged 
from  6  to  7  per  cent  during  the  week,  with  10  per  cent  paid  on  ex- 
ceptional occasions.  Time  money  is  steady  at  6  per  cent  for  all 
periods. 

The  Stock  Harket 

The  stock  market  situation  has  not  materially  changed  since  the 
last  writing.  Developments  in  the  copper  trade,  and  in  the  affairs 
of  the  ill-fated  Amalgamated  Copper  Company,  have  been  the 
leading  topics  of  interest.  The  nob  of  the  matter  is,  that  with  the 
long-standing  uncertainty  dispelled  by  the  violent  cut  in  the  metal, 
and  by  the  reduction  in  the  dividend  to  half  its  former  rate,  the 
copper  troubles  have  lost  their  fascination  over  the  general  stock 
dealings.  Everyone  realizes  now  that  the  worst  news  is  out,  and 
the  general  market  during  the  last  few  days  has  borne  all  the  char- 
acteristics of  a  speculation  relieved  from  a  powerful  element  of 
suspense.  Had  it  not  been  for  the  closeness  of  the  money  market, 
the  improvement  in  security  prices  would  unquestionably  have 
been  greater.  But  even  as  it  was,  the  rising  tendency  was  distinct 
and  constant,  and  although  no  public  interest  was  reflected,  it 
seemed  plain  that  the  great  body  of  sentiment  was  inclined  to  be 
cheerful  over  the  immediate  future.  It  would  be  surprising  if  any 
important  movement  were  to  occur  during  the  next  ten  days,  be- 
cause the  combination  of  tight  money  and  the  holidays  is  not  con- 
ducive to  speculative  activity.  The  test  of  the  market  will  come 
very  soon,  however,  when  the  New  Year  season  is  past  and  lend- 
able  capital  becomes  more  abundant.  Wall  Street  will  then  doubt- 
less have  a  chance  to  see  the  trial  of  the  opposing  theories  which 
are  now  entertained  respecting  the  current  level  of  prices.  One 
would  be  very  foolish  to  overlook  the  fact  that  on  both  sides  of 
the  question  whether  the  market  is  high  enough  there  are  ranged 
able  students  of  financial  conditions  and  values.  It  seems  to  us 
very  largely  a  matter  of  technical  conditions  whether  another  up- 
ward movement  is  to  occur  this  winter.  And  by  technical  condi- 
tions we  mean  principally  the  attitude  of  the  speculative  public,  in 
the  face  of  temptations  which  the  large  holders  of  stocks  may  put 
out  to  develop  the  buying  spirit. 

All  the  local  tractions  have  been  benefited  by  the  general  rally 
of  the  week.  In  Metropolitan  and  Brooklyn  Rapid  Transit  pool 
manipulation  and  covering  of  short  contracts  were  the  main  stim- 
ulants to  the  rise,  although  some  buying  of  the  latter  stock  seems 


to  have  gone  on  for  parties  which  wish  to  increase  their  represen- 
tation at  the  approaching  annual  meeting.  The  dealings  in  Man- 
hattan have  reflected  at  times  manipulative  buying  by  the  former 
pool  in  the  stock,  and  at  other  times  some  rather  mysterious 
realizing.  A  good  many  outside  purchases  have  also  been  made 
on  the  idea  that  if  the  general  market  goes  up  Manhattan  will 
figure  as  one  of  the  leaders.  The  week's  changes  in  the  traction 
group  have  not  been  accompanied  by  any  news  of  a  specific  char- 
acter: they  simply  correspond  with  the  changes  in  speculative 
conditions  generally. 

Philadelphia 

The  market  for  Union  Traction  has  been  favorably  affected  by 
the  definite  decision  of  the  company's  employees  not  to  go  on 
strike.  When  the  decision  first  became  known  last  Wednesday 
the  stock  rose  a  point  to  3354-  The  advance  encountered  heavy 
realizing  sales,  however,  and  as  the  pool  in  the  stock  made  no 
further  effort  to  advance  it,  the  quotation  subsequently  fell  back 
to  33/4-  No  news  or  gossip  has  come  to  hand  during  the  week 
concerning  the  action  of  the  company  upon  the  assessment  and 
the  proposed  counter-balancing  dividend.  Philadelphia  Traction 
moved  up  a  half  point  in  sympathy  with  Union  Traction,  and 
held  steady  at  98.  Consolidated  Traction,  of  Pittsburgh,  sold  in  a 
few  large  lots  on  Saturday  and  yesterday  at  23  and  23^,  and  sales 
were  reported  in  the  preferred  at  63^  to  64.  This  represents  a 
slight  advance  from  former  quotations.  American  Railways 
changed  hands  in  fractional  lots,  between  43  and  45.  Other  lesser 
transactions  of  the  week  included  Railways  General  at  4}i,  Ro- 
chester Passenger  at  42,  Consolidated  of  New  Jersey  at  67^/2, 
Indianapolis  Railway  at  45,  and  United  Traction  of  Pittsburgh  at 
5254.  In  bonds  the  only  sales  recorded  were  in  Indianapolis  4s 
at  88,  Electric  People's  Traction  4s  at  97^2  to  98,  and  People's 
Passenger  4s  at  107. 

Chicago 

Metropolitan  Elevated  shares  have  shown  the  greatest  activity 
for  the  week  among  the  Chicago  tractions.  The  preferred,  with 
total  dealings  of  1500  shares,  just  touched  91 5^,  and  then  fell  back 
to  89^.  The  common,  on  a  smaller  volume  of  business,  rose  frac- 
tionally to  39j4,  and  then  reacted  to  3954-  Up  to  the  end  of  the 
third  week  of  December  the  average  daily  traffic  on  this  road  was 
123,000  passengers,  a  total  which  easily  breaks  all  former  records. 
Odd  investment  lots  of  Northwestern  Elevated  sold  on  a  scale 
down  from  89  to  88^,  and  the  common  also  fell  to  3754-  The 
market  for  the  stocks  was  apparently  not  aflected  by  the  renewed 
talk  of  an  extension  of  its  North  Shore  line.  It  is  said  that  the  St. 
Paul  Railroad's  branch,  in  this  section,  will  be  used,  and  a  rent 
paid  of  4  per  cent  on  $1,500,000.  One  hundred  shares  of  South 
Side  Elevated  sold  on  Friday  at  ioSy>,  and  25  shares  of  Lake 
Street  at  io]4,  the  latter  being  off  a  point  from  previous  sale. 
Shares  of  the  surface  roads  were  a  shade  lower.  West  Chicago 
droppingto9o54,and  City  Railway  to  187,  but  Union  Traction  was 
about  unchanged  at  11%  for  the  common,  and  47  for  the  preferred. 
The  recent  cold  weather  has  driven  a  good  deal  of  the  surface 
traffic  to  the  elevated  lines. 

Other  Traction  Securities 

There  has  been  practically  no  change  among  the  Boston  trac- 
tion stocks  this  week.  All  the  transactions  in  Massachusetts  Elec- 
tric common  have  been  around  the  one  figure,  3254,  and  in  the 
preferred  the  same  at  91.  Boston  Elevated  rose  a  point  to  168  on 
Saturday,  but  dropped  back  again  to  167  on  Monday.  West  End 
common  and  preferred  are  unchanged  from  last  week,  at  93^/2  and 
112,  ex-dividend,  respectively.  United  Railways,  of  Baltimore,  se- 
curities have  continued  to  be  more  or  less  unsettled,  but  with 
some  indications  that  bottom  has  been  reached  in  the  late  decline. 
The  common  stock,  after  selling  at  last  Wednesday,  rose  to 
1454  yesterday,  and  closed  at  14^.  The  income  bonds  touched 
the  lowest  point,  66^,  on  Friday,  and  since  then  have  rallied  frac- 
tionally to  66%.  The  4  per  cent  bonds  were  comparatively  steady 
around  94'/'^.  Other  transactions  in  the  Baltimore  market  include 
Atlanta  Railway  5s  at  io6.)4,  Norfolk  Railway  5s  at  112,  City  Rail- 
way of  Newport  News  5s  at  96'4,  City  &  Suburban  of  Washing- 
ton 5s  at  94,  Anacostia  &  Potomac  5s  at  97,  Norfolk  Railways 
common  stock  at  11,  and  Nashville  Railways  common  at  3.  St. 
Louis  Transit  has  been  inactive  on  the  New  York  curb,  advancing, 
however,  on  the  bid  price,  to  33j4-  United  Railways  of  St.  Louis, 
preferred,  is  about  unchanged  at  885-8  bid,  and  the  bonds  at  go  bid, 
A  single  sale  of  a  hundred  New  Orleans  common  was  reported  a 
week  ago  at  soli,  this  being  stock  outside  the  pool.  Later  ^lyi 
was  bid.    The  exercise  of  the  option  ending  on  January  i,  by  H. 
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H.  Pearson,  Jr.,  is  contingent  on  the  stockholders  accepting  a 
modification  of  the  original  offer  of  purchase.  The  demand  for 
such  modification  is  based  on  the  ground  that  on  investigating 
the  property  the  syndicate  representatives  found  that  the  amount 
necessary  to  expend  for  improvements  very  greatly  exceeds  the 
original  estimates. 

Iron  and  Steel 

The  iron  trade  continues  to  be  confronted  with  the  astonishing 
fact  that  while  production  is  far  ahead  of  all  previous  records  an 
actual  scarcity  is  threatened  in  many  branches  of  the  industry. 
Leading  producers,  both  furnace  men  and  manufacturers,  have 
booked  their  entire  capacity  for  long  periods  ahead.  Were  it  not 
for  the  knowledge  that  the  heads  of  the  industry  are  bending 
every  energy  to  hold  prices  in  check,  the  scramble  on  the  part  of 
buyers  for  nearby  delivery  might  conceivably  develop  into  a  semi- 
panic.  As  it  is,  the  extraordinary  conditions  of  the  market  are 
beginning  to  tell  in  a  slow  but  steady  upward  movement  in  the 
price  schedules,  and  many  critics  are  of  the  opinion  that  a  more 
decided  advance  cannot  be  prevented  for  much  longer.  Bessemer 
pig  iron  is  quoted  at  $16.50,  steel  billets  at  $27.50  to  $28.00,  and 
steel  rails  at  $28.00 
rietals 

Quotations  are  as  follows:  Copper  13  cents;  lead,  4  cents;  tin, 
22%  cents  and  spelter,  4%  cents. 

Security  Quotations 

The  following  table  shows  present  bid  quotations  for  the  leading 
traction  stocks,  and  the  active  bonds,  as  compared  with  a  week 


ago: 

1901 

Closing  Bid 
Dec.  17  Dec.  23 

American  Railways  Company                                                        43  44% 

Boston  Elevated                                                                       166  166% 

Brooklyn  R.  T                                                                              621/2  64% 

Chicago  City   *m  185 

Chicago  Union  Tr.  (common)                                                        WV2  10% 

Chicago  Union  Tr.  (preferred)                                                      47  47 

Cleveland  City                                                                              112  all3 

Cleveland  &  Eastern                                                                   01  "j.% 

Cleveland  Electric    77% 

Columbus  (common)                                                                       45  45 

Columbus  (preferred)                                                                    101  101 

Consolidated  Traction  of  N.  J                                                      67%  67% 

Conesolidated  Traction  of  N.  J.  5s                                            109%  109% 

Consolidated  Traction  of  Pittsburgh  (common)                           22%  23 

Consolidated  Traction  of  Pittsburgh  (preferred)                            64  63% 

Detroit  United    73 

Detroit  United  Certificates    73 

Electric-People's  Traction  (Philadelphia)  4s                                  98  97% 

Elgin,  Aurora  &  Southern    40 

Indianapolis  Street  Railway                                                           42  42 

Indianapolis  Street  Railway  4s                                                     87%  87% 

Lake  Street  Elevated                                                                      11%  10% 

Louisville  (common)                                                                     107%  107% 

Louisville  (preferred)                                                                    115%  115% 

Manhattan  Ry  134%  133% 

Massachusetts  Elec.  Cos.  (common)                                             32  32y2 

Massachusetts  Elec.  Cos.  (preferred)                                           *91  91 

Metropolitan  Elevated,  Chicago  (common)                                    39%  39% 

Metropolitan  Elevated,  Chicago                                                  90%  90% 

Metropolitan  Street                                                                       160%  162% 

New  Orleans  (common)                                                              31  30% 

New  Orleans  (preferred)                                                               105%  104% 

North  American                                                                         92%  93 

Northern  Ohio  Traction  (common)    45 

Northern  Ohio  Traction  (preferred)    88% 

North  Jersey                                                                                  25  24 

Northwestern  Elevated,  Chicago  (common)                                  35  36% 

Northwestern  Elevated,  Chicago  (preferred)                                  88  87 

Philadelphia  Traction                                                                     97%  97% 

Rochester  (common)                                                                      40%  41 

St.  Louis  Transit  Co.  (common)                                                    33  33% 

South  Side  Elevated  (Chicago)                                                  10S%  108% 

Syracuse  (common)                                                                        23  23 

Syracuse  (preferred)                                                                       60  60 

Third  Ave  121  122% 

Twin  City,  Minneapolis  (common)                                                107%  108 

United  Railways,  St.  Louis  (preferred)                                          87  88% 

United  Railways,  St.  Louis,  4s                                                    89%  90 

Union  Traction  (Philadelphia)                                                    32%  33 


*  Ex-dividend.     t  Ex-interest.     (a)  Asked. 



SAVANNAH,  GA.— The  plan  for  the  merging  of  the  Edison  Electric  Il- 
luminating Company  and  the  Savannah,  Thunderbolt  &  Isle  of  Hope  Rail- 
way Company  provides  for  the  issuance  of  $6,000,000  in  securities.  The  con- 
solidated company  will  be  known  as  the  Savannah  Electric  Company,  it  is 
said,  and  the  plan  is  to  issue  $2,500,000  of  5  per  cent  fifty-year  gold  bonds, 
dated  Tan.  1,  1902,  with  July  and  January  interest  coupons.    Ihere  will  also 


be  issued  .$1,000,000  of  6  per  cent  non-accumulative  preferred  stock  and  $2,- 
500,000  of  common  stock.  The  American  Loan  &  Trust  Company,  of  Boston, 
is  to  be  the  trustee  for  the  new  bonds. 

NEW  ORLEANS,  LA.— E.  C.  Jones  &  Company,  of  New  York,  it  is  said, 
now  offer  to  lease  the  New  Orleans  City  Railway,  paying  2  per  cent  per  an- 
num on  the  common  stock,  provided  they  be  given  the  right  to  purchase  at 
35  after  three  years'  dividends. 

SPRINGFIELD,  MASS.— The  stockholders  of  the  Amherst  &  Sunderland 
Street  Railway  Company  have  authorized  an  issue  of  $30,000  twenty-year  5 
per  cent  bonds. 

MINNEAPOLIS,    MINN.— The   Twin    City   Rapid    Transit   Company  re- 


ports earnings  as  follows: 

November                                                                         1901  1900 

Gross  receipts    $266,800  $23«,216 

Operating  expenses    114,444  109,477 


Earnings  from  operation   $152,356  $128,739 

Receipts  from  other  sources   1,717  1,497 


Gross  income    $154,073  $130,236 

Fi.xed  charges    58,350  51,963 


Net  earnings    $95,723  $78,273 

Dividend,  7  per  cent  on  pref'd  stock   17,500  17,500 


Surplus                                                                            .$78,223  $60,773 

Eleven  months  ending  Nov.  30                                          1901  1900 

Gross  receipts   $2,857,921  $2,558,834 

Operating  expenses                                                             1,301,345  1,199,984 


Earnings  from  operation   $1,556,576  $1,358,850 

Receipts  from  other  sources   21,713  23,702 


Gross  income   $1,578,289  '  $1,382,552 

Fixed  charges    619,788  577,623 


Net  earnings    $938,501  $804,929 

Dividends    192,-^00  187,250 


Surplus    $766,001  $617,779 


TRENTON,  N.  J.— The  Trenton  &  New  Brunswick  Railway  Company,  which 
now  has  under  construction  an  electric  railway  to  connect  Trenton  and  New 
Brunswick,  has  just  filed  for  record  at  New  Brunswick  a  mortgage  for 
$1,000,000. 

NEW  YORK,  N.  Y. — The  Metropolitan  Street  Railway  Company  has  de- 
clared the  regular  quarterly  dividend  of  1%  per  cent,  payable  Jan.  15.  Books 
close  Dec.  24  and  reopen  Jan.  16. 

CLEVELAND,  OHIO.— The  Cleveland  City  Railway  Company  will  increase 
its  capital  stock  $1,060,000.  Under  date  of  Dec.  19  the  company  announces  an 
annual  and  special  meeting  of  the  stockholders  will  be  held  Jan.  20,  for  the 
purpose  of  electing  a  board  of  directors;  also,  of  voting  on  a  proposition  to 
increase  the  capital  stock  from  $8,000,000  to  $9,000,000.  Books  for  transfer  of 
stock  will  close  Jan.  15  and  open  Jan.  21. 

COLUMBUS,  OHIO.— The  Colum.bus,  Buckeye  Lake  &  Newark  Traction 
Company  has  given  to  the  Knickerbocker  Trust  Company,  trustee,  a  mort- 
gage to  secure  an  issue  of  $1,500,000  5  per  cent  twenty-year  bonds. 

CLEVELAND,  OHIO. — Directors  of  the  Southern  Ohio  Traction  Company 
and  the  Cincinnati  &  Northwestern  Railway  held  a  conference  Dec.  14,  rela- 
tive to  the  formalities  necessary  for  the  possible  consolidation  of  the  prop- 
erties.   No  public  announcements  ha4e  been  made. 

READING,  PA. — The  Reading  Traction  Company  has  declared  a  dividend 
of  75  cents  per  share,  payable  Jan.  1  to  stock  of  record  on  Dec.  20. 

CHATTANOOGA,  TENN. — It  is  known  that  negotiations  are  being  con- 
ducted for  the  purchase  of  the  Chattanooga  Rapid  Transit  Company,  Chat 
tanooga  Electric  Railway  Company  and  the  Chattanooga  Electric  Light  C.jm- 
pany.  The  plan  is  to  consolidate  the  properties,  but  no  authentic  inrormatior. 
is  available.  It  has,  however,  been  said  that  the  deal  will  be  consummated 
early  in  January. 

RICHMOND,  VA.— A  leading  official  of  the  Cleveland  Construction  Com- 
pany, which  is  building  and  has  a  large  interest  in  the  Richmond  &  Peters- 
burg Electric  Railway,  denies  absolutely  that  there  is  any  truth  in  the  report 
that  the  Richmond  &  Petersburg  Electric  Railway  has  been  bought  by  the 
Richmond  Passenger  &  Power  Company,  or  that  the  two  companies  are  to  be 
consolidated,  as  has  been  reputed.  The  Richmond  &  Petersburg  Electric 
Railway  is  rapidly  nearing  completion,  and  has  arranged  with  the  Passenger 
&  Power  Company  to  enter  Richmond  over  its  lines. 

OSHKOSH,  WIS. — The  daily  papers  say  that  there  is  on  foot  an  electric 
railway  deal  that  is  the  largest  ever  contemplated  in  the  State  of  Wisconsin, 
the  plan  of  which  is  to  make  Oshkosh  a  central  or  radiating  point. 

MONTREAL,  QUE. — The  Montreal  Street  Railway  Company  reports  earn- 


ings as  follows: 

November                                                                     1901  1900 

Gross  receipts    $153,568  $146,923 

Operating  expenses                                                             96,489  96,257 


Earnings  from  operation   $57,079  $50,666 

Receipts  from  other  sources   1,345  692 


Gross  income    $58,424  $51,358 

Fixed  charges  and  interest  on  loans   *13,968  9,190 


Net  earnings    $44,456  I42J68 
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Notice. — These  statistics  will  be  carefully  revised  from  month  to  month,  upon  information  received  from  the  companies  direct,  or  from  official  sources. 
The  table  should  be  used  in  connection  with  our  Financial  Supplement  "  American  Street  Railway  Investments,"  which  contains  the  annual  operating 
reports  to  the  ends  of  the  various  financial  years.    Similar  statistics  in  regard  to  roads  not  reporting  are  solicited  by  the  editors.  *  Including  taxes. 

a  Deficit  due  to  strike. 


Company 


AKRON,  O. 
Northern  Ohio  Tr.  Co 


ALBANY,  N.  Y. 
United  Traction  Co. 


AUGUSTA,  GA. 
Augusta  Ry.&  Elec.Co 


BINGHAMTON,  N.  Y. 
Binghamton  St.  Ry 
Co  


BOSTON,  MASS. 
Boston  Elev.  Ry.  Co. 


Massachusetts  Elec.  Cos 


BROOKLYN,  N.  Y. 
Broolilyn  R.  T.  Co.. 


PUFFALO,  N.  Y. 
International  Tr.  Co.. 


CHICAGO,  ILL. 
Cliicago  &  Milwaulcee 
Elec.  Ry.  Co  


Northwestern  Elev. 


Union  Traction. 


CLEVELAND,  O. 
Cleveland  &  Chagrin 
Falls  


Cleveland  &  Eastern. 


Cleveland  El.  Ry.  Co. 


Cleveland,   Elyria  & 
Western  


Cleveland,  Painesville 
&  Eastern   


CORTLAND,  N.  Y. 
Cortland  &  Homer  Tr. 
Co  


DENVER,  COL. 
Denver  City  Tramway 
Co  


DETROIT,  MICH. 
Detroit  &  Port  Huron 
Shore  Line  


Detroit  United  Ry.. 


Rapid  Ky. 


Period 


1  m.,  Nov.  '01 

1   ■'  "  '00 

3  "  Sept.  '01 

3  "  "  '00 

9  "  "  '01 

9  "  "  '00 


1  m.,  Nov.  '01 

1  "  "  '00 

5  "  "  '01 

5  "  '00 


1  m.,  Oct.  '01 

1   "  "  '00 

10"  "  '91 

10  "  "  '00 


1  m.,  Nov.  '01 
1  "  '•  '00 
5  "  "  '01 
5  "       "  '00 


12  m.,  Sept. '01 
12  "       "  '00 


13  m. 

12  " 

1  m., 

1  " 
4  " 
4  " 

13  ' 
12  ' 

1  m., 
1  " 
4  " 
4  " 


1  m., 

I  " 

II  " 
11  " 


Sept.'Ol 
"  '00 

Oct.  '01 
"  '0(1 
"  '01 

'00 

June  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 


12  m.  June  '01 
7   "       "  '00 

12  m.  June  '01 
13"       "  '00 


1  m. 

Nov.  '01 

1  " 

"  '00 

11 

"  '01 

11  " 

"  '00 

1 

Oct.  '01 

1  " 

"  '00 

7  " 

"  '01 

7  " 

"  '00 

1  m. 

Nov.  '01 

1  '• 

"  '00 

11  " 

"  '01 

11  " 

"  '00 

1  m. 

Nov.  '01 

1  m. 
1  " 
9  " 
9  " 


12  m, 
12  " 


1  m., 


11  ' 
11  " 


1  m.. 


11  " 
11  " 


1  m. 


"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 

Sept.  '01 
"  '00 

June  '01 
"  '00 


Nov.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
•'  '00 
"  '01 
"  '00 


1  m.. 


Oct.  '01 
"  '00 
10"  "  '01 
10  "       "  '00 


oH 
H 


49,249 
40,932 

193,833 

158,3 

462,800 

387,972 


121,007 
111,010 
636,048 
595,538 


18,031 
15,772 
169,950 
157,049 


15,10' 
13,615 
95,150 
83,588 


10,869,496 
10,236,994 

5,778,133 
5,518,837 

1,067,106 
991,454 
4,500,70' 
4,317,912 
12,135,559 
11.768,550 

601,241 
240,41" 
2,477,793 
1,031,887 


12,041 
9,781 
159,453 
131,065 

978,766 
525,023 

1,158,809 
!,345,748 


4,305 
4,32 
43,670 
45,152 

8,765 
7,201 
75,163 
52,131 

191,295 
174,734 
3,097,210 
1,876,050 

21,125 
15,813 
229,853 
103,674 

13,328 
10,925 
124,184 
106,187 

31,024 
28,925 


118,863 
1(19,768 
1,374,784 
1,187,728 

27,979 
25,039 
355,195 
262,800 

254,807 
819,802 
3,647,730 
2,335,955 

31,008 
28,942 
.327,216 
237,761 


27,746 
27,042 
98,904 
94,9; 
263,361 
241,782 


85,464 
73,198 
408,525 
392,962 


10,012 

9,"  " 
102,279 
91,785 


8,304 
6,591 
48,621 
42,252 


7,336,597 
6,828,110 

3,915,486 
3,659,33' 

*  772,39i 

*  639,982 
*3031519 
*2eoi535 
*7316008 
*71 06373 

268,989 
120,4.54 
1,029,687 
469,199 


5, 

5,604 
68,234 
53,940 

322,645 
180,452 


3,942, 
3.761, 


194 


105,538 
96,808 
1,158,183 
1,019,601 


12,370 

11,'"' 
125,' 
92,993 

8,C19 
6,311 
63,243 
49,979 

19,857 
16,927 


64,838 
60,858 
750,850 
664,<107 

17,447 
16,921 
206,052 
151,503 

148,682 
129,059 
1,443,361 
1,309,957 

*  18,747 
17,176 
188,602 
134,583 


21,501 
13,890 
94,939 
63,402 
199,439 
146,190 


35,.544 
38,412 
217,523 
£02,566 


8,019 
6,104 
67,671 
65,264 


6,803 
7,024 
46,529 
41,336 


3,532,899 
3,408,884 

1,863,648 
1,859,500 

204,710 
351,472 
1,469,188 
1,616,38? 
4,919,551 
4,663,1'"" 

332,2.52 
119,963 
1,448,106 
562, 68« 


6,237 
4,177 
91,218 
77,125 

656,121 
344,.571 


■Si 


11,192 
11,620 


98,973 
109,786 


22.040 
19,901 
101.644 
99,929 


216.615 
583,951 


53' 
1,315 
14,08' 
14,5.52 

4,141 
3,7.58 
32,038 
22,278 

85,7 

77,926 
939,027 
856,450 

8,756 
4,021 
104,085 
70,681 

4,608 
4,614 
60,941 
56,307 

ll,7(i? 
11,998 


54,024 
48,911 
633,9.'M 
523,721 

10,532 
8,118 
149,143 
111,29; 

106,125 
90,143 
1,304,369 
1 ,025,998 

12,261 
11,766 
138,614 
103,178 


3,896,350 
3,932,839 

937,206 
994,294 


4,34] ,748 
4,135,405 

100,928 
82,758 
408,134 
321,551 


400,693 
221,5.53 

4,058,040 
3,979,876 


54,375 
54,375 


7,297 
22,129 


32,437 
31,607 
350,749 
313,229 

9,466 
9,692 
100,163 
71,623 

62,658 
56,253 
590,496 
567,638 

9,470 
9,692 
90,695 
62,032 


e  5 1.-0 

o<  o  c 


10,009 
2,270 


100,466 
36,404 


13,504 
18,.511 
115,879 
102,637 


636,539 
476,044 

925,442 
865,306 


577,803 
526,772 

231,333 
37,205 
1,039,972 
238,137 


255,428 
123,018 

158,575 
604,075 


1,404 
1,416 
12,642 
12,322 

1,445 
2,330 

3,205 
3,123 
35,653 
27,568 

936 
635 

21,635 
20,795 
222,526 
339,008 

64,122 
57,131 
716,501 
617,441 

4,478 
3,238 
49,253 
35,503 

4,278 
793 
54,833 
35,179 

6,066 

1,833 

,470 
If  10,131 


21,,588 
17,303 
273,185 
180,.501 

1,006 


42,980 
39,674 

43,467 
33,890 
613,873 
458,360 

2,792 
2,074 
41,919 
41,146 


C©MPANY 


Period 


DULUTH,  MINN. 
Dulutli-Superior  Tr. 

ELGIN,  ILL. 
Elgin,       Aurora  & 
.Southern  Tr_  


HAMILTON,  O. 
Southern  Ohio  Tr.  Co. 


LONDON,  ONT. 
London  St.  Ry.  Co. 


MILWAUKEE,  WIS. 
Milwaukee  El.  Ry.  & 
Lt.  


MINNEAPOLIS.MINN, 
Twin  City  R.  T.  Co.... 


MONTREAL,  CAN. 
Montreal  St.  Ry.  Co. 


NEWBURGH,  N.  Y. 
Newburgh  Electric. 


NEW  YORK  CITY. 
Manhattan  Ry.  Co. 


Metropolitan  St.  Ry. 


OLEAN,  N.  Y. 
Olean  St.  Ry.  Co  


PITTSBURG,  PA. 
Consolidated  Traction 


PHILADELPHIA,  PA. 
American  Railwavs  .. 


Union  Traction  Co. 


RICHMOND,  VA. 
Richmond  Trac.  Co. 


ROCHESTER,  N.  Y. 
Rochester  Ry  


ST.  LOUIS,  MO. 
St.  Louis  Transit  Co. 


SCRANTON,  PA. 
Scranton  Ry.  Co. 


SYRACUSE,  N.  Y. 
Syracuse  H.  X.  Co. 


TOLEDO,  O. 
Toledo  Ry.  &  Lt.  Co.. 


W.  NEW  BRIGHTON, 
S.  I. 

Staten  Island  El   


I  m. 
10  " 


1  m., 
1  " 
9  " 


1  m., 

I  " 

II  " 
11  " 

1  m. 

I  " 
U  " 

II  " 


1  m.. 

I  " 

II  " 
11  " 

1  m. 

I  " 

II  " 
11  " 

1  m., 
1 

2  " 
1  m. 


3  m., 
3 

12  " 

13  " 

3  m., 
3  " 
12  " 
12  " 

1  m., 
1  " 
5  " 
5  " 

1  m., 
1  " 


1  m. 
1  " 


Oct  '01 
"  '01 


Nov.  '01 
"  'Oil 
"  '01 
"  '00 

Nov.  '01 
"  '00 
'01 
"  '00 


Noi 


Nov.  '01 

"  '00 

"  '01 

"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Aug.  '01 
"  '00 
"  '01 
"  '00 

Sept.  '01 
■'  '00 
•■  '01 

"  '00 

Sept.  '01 
"  '00 

June  '01 
••  '01 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Oct.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 


12  m.,  June '01 
12"      "  '00 


1  m. 


10  " 
10  " 


1  m. 


11  " 
11  " 


3  m., 
3  " 


Sept.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 


Aui,.  '01 
"  '00 
"  '01 
"  '00 


Oct.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
"  '00 
"  '01 
"  '00 

Nov.  '01 
•'  '00 
"  '01 
"  -00 


Sej)t.  '01 


'00 


oW 
H 


.38,678 
373,941 


37,322 
25,323 
275,504 
234,125 

27,701 
22,8V6 
312,432 
270,164 

12,084 
10,435 
128,898 
108,066 


206,356 
189,961 
3.198,416 
2,010,811 

268,517 
239,713 
3,879,6,35 
2,582,536 

154,913 
147,616 
320,973 
306,893 

13,615 
12,780 
27,003 
25,769 

2,284,565 
2,081,964 
10,455;872 
9,950,735 

3,7,50,285 
3,008,306 
14,730,767 
14,437,134 

4,200 
3,934' 
25,876 
23,837 

3r5,751 
385,277 
2,048,300 
1,930,716 

73,798 
61-888 
418,929 
373,025 

13,431.680 
13,249,825 


20,991 
20,727 
2I8,.569 

203,057 


79,972 
77,866 
342,8.56 
323,693 


509,048 
.505,728 
3,801,409 
2,657,716 


3,638 
48,781 
507,989 
604,852 

58,626 
51,657 
283,199 
246,564 

113,077 
102,083 
1,184,706 
l,070,6(i9 


80,197 
78,432 


OW 


22,523 
204,074 


17,138 
16,681 
1.52,904 
149,851 

15,988 
13,708' 
168,174 
140,02: 

6,002 
5,106 
78,377 
74,748 


102,286 
98,550 
1.079,875 
1,031,800 

114,444 
109,4' 
1,301,345 
1,199,984 

96,490 
96,2,5 
181,700 
182,070 

5,699 
4,933 
10,767 
10,182 

1,313.130 
1,2.36,711 
5,328,649 
5,195,312 

1,,563,260 
1,555,036 
6,755,131 
6,631,254 

2,044 
2,392 
11  077 
11,005 

126,261 
108,137 
878,495 
797,583 


5,836,186 
5,624,905 


15,669 
10,770 
139,542 
108,198 


45,150 
51,107 
187,436 
195,180 


39,300 
34,787 
295,079 
298,122 

31,562 
27,901 
1.53,913 
135,114 

57,274 
52.038 
.572,775 
563,509 


42,103 
4(i,l,55 


2S 
I* 


16,156 
169,872 


10,184 
8,642 
122,600 
84,274 

11,713 
9,1 
144,259 
130,137 

6,082 
5,319 
50,622 
33,318 


104.069 
91.411 
1,118,.54I 
979,011 

154,072 
130,2.35 
1.578,289 
1,. 382,551 

58,423 
53 ,358 
139,273 
124,823 

7,9:6 
7,848 
16,336 
15,.18' 

972,434 
845,253 
5,127,223 
4,755,423 

2,187,025 
3,053,270 
7,965,636 
7,805,880 

2,156 
1,541 
14,799 
12,852 

179,491 
177,140 

l,169,r"" 
1,1:33,134 


7,595,495 
7,624,921 


5,322 
9,957 
79,027 
94,859 


34,821 
26,759 
155,420 
138,508 


:d  126661 
13,993 
812,910 
206,730 

27,064 
23,756 
129,386 
111,451 

,55,803 
50,045 
61 1 ,930 
507,160 


88,094 
32,277 


•5  e 

CJ  o 


9,181 
91,559 


75,000 
67,500 

7,500 
7,600 
82,500 
82,500 

2,176 
1,647 
21,976 
19,941 


63,166 
62,960 
687,977 
754,923 

58,350 
51,965 
619,787 
577,6S 

13,967 
9,190 
29,351 
18,79 


633,350, 
626,925 
3,683,132 
2,688,644 

1,148,714 
1,128,985 
4,634,068 
4,445,720 

1,146 
1,59 
7,160 
7,276 

03,974 
63,213 
444,825 
434,751 


6,734,228 
6,686,899 


3,196 
3.843 

38,618 

37,( 


24,923 
34,155 
99,784 
96,531 


19,025 
18,601 
95,071 
93,148 

37,813 
24,271 
317,.3.55 
264,780 


27,221 
87,348 


S  >  I. -a 
o<:  o  c 


6,975 

78,313 


47,600 
16,774 

4  213 
1,678 
61,759 
47,637 

3,907 
3,672 
28,646 
13,376 


40,903 
28,451 
430,564 
224,089 

95,722 
78,270 
958,502 
804,929 

44,456 
42,168 
109,922 
106,026 


340,084 
218,328 
2,444,091 
2,066,779 

1,0:38,311 
934,285 
3,4:31  ,.567 
3,;360,160 

1,010 

'7^640 

5,555 

115.517 
113,927 
724.980 
698,:383 


861,267 
938,022 


2,126 
6,115 
40,410 
57,250 


9,899 
2,604 
55,636 
31,976 


8.039 
5,1,54 
;34,216 
18,303 

17,891 
25,774 
294,575 
242,380 


10,872 
4,928 
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CONSTRUCTION  NOTES 


BIRMINGHAM,  ALA.— The  Birmingham  Railway,  Light  &  Power  Com- 
pany has  purchased  two  blocks  of  property  between  Third  and  Fifth  Avenues 
and  Tenth  and  Eleventh  Streets,  and  will  in  a  short  while  begin  the  erection 
of  a  new  Street-car  house  and  machine  shop. 

LOS  ANGELtS,  CAL.— G.  J.  Griffith  has  applied  to  the  Board  of  Super- 
visors for  a  franchise  to  build  an  electric  railway  from  the  intersection  of 
Hartford  Street  and  Sunset  Boulevard  to  Griffith  Park,  about  2  miles  from 
Hollywood. 

LOS  ANGELES,  CAL. — James  E.  Kays,  representing  Eastern  capitalists, 
has  withdrawn  his  application  for  a  street  railway  franchise.  In  a  com- 
munication to  the  Council  he  said  that  the  interests  he  represented  had  de- 
cided to  make  no  further  effort  to  secure  the  grant  in  view  of  the  action 
taken  by  the  Los  Angeles  Railway  Company  in  transferring  the  belt  line 
franchise  to  the  Pacific  Electric  Railway  Company,  thereby  establishing  two 
separate  franchises  on  Sixth  Street,  which  had  been  included  in  the  route 
proposed  by  Mr.  Kays. 

OAKLAND,  CAL. — The  San  Francisco  &  Piedmont  Railway  Company  has 
been  incorporated  by  F.  M.  Smith,  F.  C.  Havens,  W.  H.  Martin,  E.  A.  Heron 
and  W.  F.  Kelly,  who  are  connected  with  the  Oakland  Transit  Company, 
which  controls  all  of  the  Oakland  street  railway  lines.  Both  of  these  corpo- 
rations  and  the  new  Oakland  &  San  Jose  Railway  Company  are  backed  by 
the  Realty  syndicate,  which  has  large  holdings  of  real  estate  in  and  around 
Oakland,  and  it  was  recently  announced  that  the  capitalists  who  are  at  the 
head  of  these  companies  had  decided  to  carry  out,  in  the  near  future,  plans 
which  they  have  been  long  considering  as  to  providing  rapid  transit  between 
San  Francisco  and  Oakland.  At  present  the  local  trains  of  the  Southern 
Pacific  Railroad  Company  take  passengers  from  Oakland  to  the  end  of  the 
long  wharf,  where  they  are  transferred  to  ferryboats,  the  entire  trip  between 
the  two  cities  consuming  forty-five  minutes.  The  new  plans  of  the  competing 
line  are  to  build  a  long  iron  pier  extending  from  the  foot  of  Fortieth  Street 
some  distance  into  the  bay,  at  the  end  of  which  fast  electric  cars  will  connect 
with  new  propeller  steamers  capable  of  high  speed.  It  is  furthermore  pro- 
posed, if  the  government  will  consent  to  the  location  of  a  terminal  on  Goat 
Island,  to  lay  a  steel  tube  V/2  miles  long,  at  a  cost  of  $1,000,000,  from  the  end 
of  the  wharf  to  a  point  on  the  island.  Thence,  it  is  claimed,  the  ferryboats  could 
make  the  trip  to  San  Francisco  in  five  minutes,  instead  of  the  twenty  minutes 
required  from  the  present  Oakland  Mail.  The  eastern  terminal  of  the  new 
line,  which  is  about  17  miles  in  length,  will  be  near  Leona  Heights.  The 
capitalization  of  the  company  is  $2,500,000. 

GREELEY,  COL. — C.  W.  Beer  and  his  associates  have  applied  to  the  Coun- 
cil for  a  franchise  for  the  construction  of  an  electric  railway.  If  the  fran- 
chise is  granted,  it  is  planned  to  have  the  road  extend  to  several  nearby  towns. 

BOULDER,  COL.— The  bondholders  of  the  Boulder  Railway  &  Utility 
Company  have  decided  to  begin  at  once  the  extension  of  the  street  railway 
lines  here. 

OURAY,  COL.— The  Council  has  granted  the  San  Juan  Electric  Com- 
pany a  franchise  to  operate  an  electric  railway  here.  Under  the  contract 
approved  by  the  city  the  company  is  to  build  a  power  plant  and  electric 
railway  from  Ouray  to  the  coal  fields,  27  miles  north  of  the  city.  The  fran- 
chise includes  privileges  to  furnish  the  city  and  mines  of  the  district  with 
light  and  power.  A.  S.  Munson  is  president  of  the  company,  and  the  di- 
rectors are:  G.  A.  Taft,  J.  A.  Barclay,  S.  T.  Hamilton  and  W.  R.  Thurston, 
of  Colorado  Springs. 

WILMINGTON,  DEL. — l^inal  arrangements  for  the  construction  of  the 
extension  of  the  People's  Railway  from  Brandywine  Springs  to  Kennett 
Square  have  been  made.     It  is  expected  that  work  will  be  begun  at  once. 

BUFORD,  GA. — The  Gumming  &  Buford  Electric  Railway  Company,  which, 
as  previously  stated,  proposes  to  construct  an  electiit  railway  to  connect 
BuiTord,  Gwinnett  County,  and  Gumming,  Forsyth  County,  has  been  granted 
a  charter  by  the  Secretary  of  State.  The  proposed  new  road  will  be  about 
15  miles  long.  The  incorporators  of  the  company  are:  J.  G.  Puett,  R.  W. 
Shadburn,  H.  L.  Patterson  and  John  H.  Hockehull,  of  Gumming;  H.  D.  Ja- 
quish,  of  Gainesville,  and  M.  S.  Garner,  G.  W.  Thompson,  Charles  H.  Smith, 
Jr.,  R.  J.  OWens  and  J.  O.  H.  Brown,  of  Buford. 

CHICAGO,  ILL. — The  Chicago  Underground  Trolley  Traction  Company, 
capitalized  at  $2,000,000,  has  been  incorporated  by  Daniel  S.  Bergin,  A.  L. 
Ringo,  corporation  expert  of  Chicago,  and  Philip  Lawt-ence.  The  object  of 
the  company  is  to  conduct  a  general  transportation  business  wherever  fran- 
chises may  be  secured. 

AURORA,  ILL.— The  Aurora,  De  Kalb  &  Rockford  Electric  Traction  Com- 
pany has  been  incorporated,  with  a  capital  stock  of  $100,000,  to  build  an 
electric  railway  to  connect  Aurora  and  Rockford,  passing  through  Kane, 
De  Kalb,  Ogle  and  Winnebago  Counties.  The  incorporators  and  first  board 
of  directors  of  the  company  are:  R.  W.  Nichols,  Jr.,  Charles  C.  Davis,  A. 
E.  Read,  Albert  J.  Claussen  and  William  P.  Koff,  of  Chicago. 

STEWARD,  ILL.— It  is  said  that  the  construction  of  the  proposed  electric 
railway  to  connect  Steward,  Lee  Centre  and  Dixon,  with  a  branch  to  Amboy, 
will  be  begun  in  the  spring.  The  officers  of  the  company  that  will  build 
the  line  here  are:  G.  H.  T.  Shaw,  of  Dixon,  president;  E.  L.  Titus,  of 
Steward,  vice-president;  I.  R.  Titus,  of  Steward,  secretary;  F.  N,  Vaughan, 
of  Amboy,  treasurer;  S.  D.  Frost,  of  Amboy,  general  manager;  ex-Senator 
Baxter,  of  Rochelle,  attorney. 


SPRINGFIELD,  ILL.— E.  H.  Helm,  of  East  St.  Louis,  has  just  completed 
a  survey  between  Springfield  and  Girard  for  the  proposed  electric  railway  to 
extend  from  St.  Louis  to  Springfield,  and  it  has  been  decided  to  continue 
the  survey  to  Carlinville. 

GALESBURG,  ILL. — Quite  some  progress  has  been  made  in  the  con- 
struction of  the  line  of  the  People's  Traction  Company,  and  it  is  probable 
that  the  line  will  be  in  operation  at  an  early  date.  The  plan  of  the  company 
is  to  build  between  Galesburg  and  Abingdon. 

KNIGHTSTOWN,  IND.— O.  D.  Ogburn  and  others,  of  New  Castle,  have 
secured  from  the  County  Commissioners  a  franchise  for  the  construction  of 
an  electric  railway  along  the  National  road.  This  franchise  is  secured  in  the 
interest  of  the  proposed  electric  railway  to  extend  from  Indianapolis  to 
Richmond. 

SHELBYVILLE,  IND. — Considerable  grading  has  been  done  by  the  Shel- 
byville  &  Southeastern  Electric  Railway  Company,  and  the  ties  and  rails  for 
the  line  have  been  ordered.  It  is  expected  that  the  road  will  be  completed 
in  the  near  future. 

COVINGTON,  IND.— The  City  Council  has  granted  the  Fountain  &  War- 
ren Traction  Company  a  thirty-five-year  franchise  for  the  construction  of 
an  electric  railway  in  this  city.  A  condition  of  the  franchise  is  that  the 
line  shall  be  extended  8  miles  east  of  the  city.  The  line  will  extend  from 
Danville,  111.,  and  is  expected  to  form  a  part  of  an  extended  system  to  con- 
nect Lafayette,  Logansport,  Wabash  and  Ft.  Wayne. 

LEXINGTON,  KY. — Rapid  progress  is  being  made  in  the  construction  of 
the  Lexington  &  Georgetown  Traction  Company's  road,  and  it  is  expected  that 
the  line  will  be  ready  for  operation  by  Feb.  1.  The  company's  car  house  at 
Georgetown  is  nearing  completion.  Entrance  to  Lexington  will  be  gained 
over  the  lines  of  the  Lexington  Railway  Company,  and  that  company  will 
furnish  power  for  operating  the  entire  road. 

BALTIMORE,  MD.— James  E.  Ingram,  Jr.,  Frank  H.  Callaway,  D.  B. 
Banks,  F.  C.  Slingluff  and  M.  W.  Offutt  are  reported  to  be  perfecting  plans 
for  the  incorporating  of  a  company  that  will  have  for  its  object  the  con- 
structing of  an  electric  railway  to  extend  from  Garrison  Avenue  and  Liberty 
Road,  where  connections  will  be  made  with  the  lines  of  the  United  Railways 
&  Electric  Company,  to  Libertytown,  Frederick  and  other  suburban  towns.  It 
is  said  that  the  company  will  be  capitalized  at  $1,000,000. 

BALTIMORE,  MD.— It  is  now  stated  that  the  construction  of  the  Wash- 
ington &  Annapolis  Electric  Railway  will  be  begun  early  in  1902.  Begin- 
ning at  Chesapeake  Junction,  where  a  connection  will  be  made  with  the 
Columbia  line  of  the  Washington  Traction  Company,  the  new  road  will 
parallel  the  Pennsylvania  Railroad  at  a  distance  of  1  mile  to  IV2  miles  on  the 
east  to  Odenton,  Md.  Continuing  to  the  east,  the  new  road  from  Shipley  to 
Baltimore  will  parallel  the  Baltimore  Short  Line,  and  will  enter  Baltimore 
at  Westport,  where  connection  will  be  made  with  the  United  Railways.  The 
distance  over  the  line  between  Washington  and  Baltimore  will  be  31  miles. 
It  will  be  a  double-track  road,  the  rails  80  lbs.  The  company  will  erect  its 
own  power  station.  W.  H.  Lamprecht  and  W.  O.  Lamprecht,  the  Cleveland 
bankers,  are  interested  in  the  new  road. 

BOSTON,  MASS.— The  Boston  Herald  says  that  the  New  York  Central  has 
asked  for  estimates  on  the  cost  of  electrically  equipping  the  Newton  circuit 
of  the  Boston  &  Albany  Railroad. 

DETROIT,  MICH.— The  Detroit,  Pontiac,  Lapeer  &  Northern  Railway 
Company  has  filed  with  the  Railroad  Commissioner  a  map  showing  that 
portion  of  its  proposed  line  in  B^^County,  with  crossings  of  the  Pere  Mar- 
quette and  Michigan  Central  Railroads.  This  line  will  extend  from  Detroit 
to  Bay  City,  and  will  have  in  all  fourteen  crossings  of  steam  roads,  all  of 
which  will  be  made  either  overhead  or  undergrade. 

KALAMAZOO,  MICH.— The  Grand  Rapids,  Kalamazoo  &  South  Haven 
Traction  Company  will  petition  the  Board  of  Supervisors  at  its  next  session 
for  permission  to  dam  the  Kalamazoo  River  near  Allegan  for  power  purposes. 

DETROIT,  MICH.— The  Detroit,  Ypsilanti,  Ann  Arbor  &  Jackson  Electric 
Railway  is  now  in  regular  operation  between  Ann  Arbor  and  Grass  Lake,  and 
it  is  expected  that  cars  will  be  running  into  Jackson  before  Jan.  1.  The 
Jackson  &  Suburban  Traction  Company's  cars  run  between  Jackson  and 
Grass  Lake,  so,  by  transferring  at  Grass  Lake,  passengers  may  now  ride  the 
whole  distance  between  Jackson  and  Detroit. 

LANSING,  MICH.— The  Lansing,  St.  Johns  &  St.  Louis  Railway  Com- 
pany will  begin  in  a  few  days  running  by  steam,  and  will  furnish  a  train 
every  hour  until  its  trolley  line  is  completed,  which  will  be  within  two  or 
three  weeks.  A  satisfactory  arrangement  has  been  made  with  the  Pere  Mar- 
quette Railroad  Company  regarding  the  overhead  crossing  on  Centre  Street, 
North  Lansing,  and  work  on  the  bridge  will  be  begun  immediately. 

GRAND  RAPIDS,  MICH.— A.  D.  Prosser  is  authority  for  the  statement 
that  the  Southern  Michigan  Traction  Company  will  begin  work  on  its  pro- 
posed line  from  Grand  Rapids  to  Kalamazoo  immediately  after  the  holidays, 
and  that  the  road  will  be  completed  during  the  year  1902. 

GRAND  RAPIDS,  MICH.— The  Grand  Rapids,  Holland  &  Lake  Michigan 
Railway  Company  has  succeeded  in  adjusting  all  differences  between  the 
company  and  the  city  of  Holland,  and  a  new  franchise  has  been  granted  that 
appears  to  be  satisfactory  to  all  concerned.  The  principal  change  is  in  the 
requirement  that  the  company  shall  do  all  paving  between  its  tracks. 

LANSING,  MICH. — The  Lansing  Electric  Street  Railway  Company  is 
securing  the  necessary  right  of  way  for  an  extension  of  its  line  to  Haslett 
Park,  on  Pine  Lake,  and  a  first-class  hotel  will  be  built  there. 
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ANNOUNCEMENT. 


THE  publislaers  desire  to  call  particular  attention  to  the  advertising  department 
of  this  issue.  They  realize  that  the  regular  numbers  of  the  Street  Railway 
Journal  form  the  standard  buyers'  directory  of  the  electric  railway  and 
tramway  industry — a  logical  result  of  the  publication  each  month  of  over  150 
pages  of  advertising,  in  which  are  represented  practically  all  of  the  leading  manu- 
facturers, dealers,  contractors,  etc.,  in  this  field.  It  is  interesting  to  note,  however, 
that  the  present  issue  contains  more  than  twice  as  many  pages  of  advertising  as  the 
regular  monthly  numbers,  and  forms — without  exception — the  mosi  complete  cyclopcedia 
ever  published  for  the  purchasers  of  electric  railway  equipment  and  supplies. 

Special  care  has  been  taken  in  classification.  The  division  of  the  advertising 
pages  into  eight  sections  with  special  title  pages — a  feature  of  the  Street  Railway 
Journal's  Convention  Numbers  since  1896 — has  been  retained.  The  value  of  this 
classification  system  is  increased  this  year  by  the  cross  reference  cards,  of  which 
certain  advertisers  have  availed  themselves.  There  are,  of  course,  a  number  of  leading 
manufacturers  and  dealers  who  furnish  material  coming  under  two  or  more  of  the 
main  classifications.  With  the  present  arrangement,  the  purchaser  of  electric  railway 
apparatus  may  turn  to  the  advertising  department  of  this  issue  with  the  assurance 
of  finding  each  of  the  eight  classifications  remarkably  complete  in  itself— and  forming, 
not  a  mere  '*  buyers'  directory,"  but  a  veritable  trade  cyclopaedia. 

Readers  of  the  International  Bdition  will  find  two  new  features  of  considerable 
practical  value  — a  reference,  in  each  American  section,  to  the  Buropean  advertisers 
handling  similar  apparatus  ;  and  an  index,  in  the  European  section,  to  the  foreign 
ofi&ces  and  representatives  of  American  manufacturers  and  dealers. 

Another  important  feature  is  the  New  York  City  Directory.  Under  this  head 
will  be  found  the  names  and  addresses  of  the  various  manufacturers,  dealers,  contractors 
and  financial  institutions  represented  in  this  issue,  having  New  York  City  ofi&ces. 
This  will  be  found  of  especial  convenience  both  for  the  Convention  delegates  and  for 
foreign  tramway  managers  and  engineers  when  visiting  New  York  City. 

For  the  reasons  above  stated,  it  is  believed  that  the  advertising  department 
of  this  number  will  possess  to  an  unprecedented  degree  a  present  and  permanent 
reference  value  for  the  electric  railway  and  tramway  interests  of  the  world.  The 
subsequent  regular  issues  of  the  Street  Railway  Journal  will  afford  to  advertisers 
the  best  possible  means  of  furnishing  supplementary  information  regarding  the  new 
devices  and  improved  machinery  which  are  constantly  being  placed  on  the  market,  and 
oi  reaching  possible  customers  in  a  most  systematic  and  effective  manner. 
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Westinghouse,  Church,  Kerr 

&  Company 

Engineers 

New  York,  Chicago,  Boston,  Pittsburg,  Philadelphia,  Detroit 


Westinghouse  Gas  Engines  have  a  uniformity 
of  Speed  and  an  accuracy  of  regulation 
equal  to  the  highest  type  of  Steam  Engine. 


Three  Cylinder  Gas  Engine  Direct  Connected  to  Generator 


The  Westinghouse  Machine  Co. 

Designers  and  Builders  of 

Westinghouse  Junior,  Standard,  Compound  and  Corliss  Steam 
Engines;  Gas  Engines,  Roney  Mechanical  Stokers,  etc.,  etc. 


140-302 


Pittsburg — W  o  r  k  s — Chicago 

Write  nearest  office  of 
Westinghouse,  Church,  Kerr  &  Co. 
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Baldwin=Westinghouse 

Electric  Locomotives 


Baldwin- Westinghouse  Double  End  Mining  Locomotive,  Installed. 

Baldwin  Locomotive  Works        Westinghouse  Electric 

Philadelphia,  Pa.  &  Mfg.  Co.,  Pittsburg,  Pa. 


Westinghouse 

Railway  Motors 

Are  recognized  as  the  most  economical  under  all  conditions  of  service. 


Westinghouse  No.  56  Railway  Motor. 


Designed  for  the  Operation  of  Heavy  Cars  at  High  Speeds  on  Suburban  and  Interorban  Lines. 

Westinghouse  Electric 

&  Mfg,  Co.,  Pittsburg,  Pa. 

All  principal  cities  in  U.  S.  and  Canada 
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Westinghouse 

GENERATORS 

The  Standard  for  Railway, 
Lighting  and  Power  Service 


Westinghouse  D.  C.  Engine  Type  Generators  Installed 


Westinghouse  Electric 

&  Manufacturing  Co.  Pittsburg,  Pa. 


New  York,  Buffalo,  Pliiladelpliia,  Syracuse,  Atlanta,  Chicago,  St.  Louis,  Seattle,  Dallas,  Boston,  Cincinnati,   San  Francisco, 
Washington,  D.  C.  Denver,  Mountain  Electric  Co.  Ahearn  &  Soper,  Ltd.,  Ottawa,  Canada.  G.  &  O.  Braniff  &  Co.,  City  of 
Mexico.  Westinghouse  Electric  Co.,  Ltd.,  Norfolk  St.,  Strand,  London,  W.  C. 
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Westinghouse 


Standard  Traction  Brake  Co. 

NEW  YORK  CITY^ 


Complete  Power  Brake  Equipments 
for  Traction  Cars* 


Magnetic  Brakes 
and  Electric  Car  Heating  Apparatus* 

Axle  Driven  Compressors* 

Independent  Motor  Driven  Compressors* 

Air  Brake  Storage  System* 


Manufactured  by 

The  Westinghouse  Air  Brake  Co. 

PITTSBURG,  PA. 
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SINGLE  SELF  RECORDER   CLOCK  FACE. 


Wc  make 
every  device 
known  to 
Register 
Practice 


DOUBLE  SELF  RECORDER -NUHERAL  FACE. 


Self-Recording  Register 


BRCAUSE  the  machine  itself  keeps  the  record  of  fares, 
relieving  the  operator  of  that  responsibility,  elimina- 
ting: every  chance  of  mistakes,  and  giving  to  the  opera- 
tor and  to  the  railway  conipfiny  an  absjlutely  correct  and 
dnplicate  record  of  fares  rung  up  during  each  trip  and  at 
the  end  of  the  day's  run.  This  register  obviates  disputes 
between  the  office  and  conductors  It  lessens  the  work  in 
the  office  of  the  railway  company. 

It  acts  in  the  same  capacity  on  a  car  as  a  watchman's 
clock  in  a  building;  in  other  words,  it  is  the  only  device 
which  enables  you  to  know  the  inspector  is  doing  his  duty. 

It  has  all  the  features  of  a  portable  register  and  is  an 
absolute  contract  between  the  man  and  his  employer  Only 
one  way  to  beat  it  and  that  is  not  to  ring  the  bell  It  econo- 
mizes in  labor  in  every  way  and  will  save  its  price  in  two 
years  service. 


SAMPLE 

OF  mm 

TRANSFERS 

FARES 

7  0  9 

2  12  4 

68  6 

2114 

658 

2104 

623 

2090 

603 

2085 

It  dispenses  with  the  ordinary  trip  sheet  used  by  con- 
ductors ;  in  fact  the  conductor  has  only  to  turn  in  his  money, 
name,  and  number  of  register.  The  report  is  made  for 
him  in  the  operation  of  the  register 

To  accomplish  the  above  result  we  have  spent  five  years' 
work,  and  instead  of  adding  any  e.xitra  work  for  the  conduc- 
tor have  materially  lessened  it.  He  has  simply  to  insert  his 
strip  and  turn  the  set  handle  at  the  beginning  and  end  of 
his  run.  The  record  is  made,  and  the  difierence  between 
the  record  at  starling  and  stopping  shows  the  fares 
rung  up. 

The  working  parts  of  the  register  are  made  of  the  best 
cold  rolled  steel,  bright  and  rust  proof.  Every  part  is 
numbered  and  positively  interchangeable. 

For  the  explanation  of  its  action  and  its  method  of  oper- 
ation we  respectfully  invite  you  to  call  at  our  headquarters. 
Parlor  G.  Murray  Hill  Hotel. 


DOUBLE  CLOCK  FACE  SEPARATE  TOLALIZER. 
one  red  hand,  one  black  hand. 


$1.  Louis 
Register 
Co. 

$T.L01IS,M0. 


GILES  S. 

ALLISON 

sole  Sales  Agent 

57  BROADWAY 
NEW  YORK 


SINGLE  MiHFRAL  WlTH  LARQE  TOTALIZER. 
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A  LIST  OF  FOREIGN  OFFICES  A/\D  SALES 
AGENCIES  OF  AMERICAN  ADVERTISERS 
WILL  BE  FOU/\D  ON  PAGES  94  A  &  B 


SAMSON  SPOT  CORD,  ^Vo^^ed 

FOR  ARC  LIGHT 
AND  TROLLEY  CORD 

Send  for  Samples.       SAMSON   CORDAGE  WORKS,    Boston,  Mass. 


L.  A.  SAYRE  &  CO.. 


...NEWARK.  N.  J. 


SAMPLES  SENT  TO  RAILWAY 
COMPANIES  ON  APPLICATION 


For  efficiency,  economy  and 
durability  use  the  CORNING 
BRAKE  SHOE. 

Trial  orders  solicited.  Satis- 
faction and  saving  guaranteed. 


CORNING  BRAKE  SHOE  COMP'Y, 


EASTERN  SALES  OFFICE. 

26  Cortlandt  St.,  New  York. 


CORNING.  N.  Y. 


SPIRAL  NUT-LOCK 


What  is  it? 

A  graduated  circle  of  crucible  steel  wire 
that  follows  nut  on  bolt  when  same  is 
in  position,  absolutely  locking  nut. 

Some  of  its  advantages 

It  requires  no  special  tool.  Not  affected  by  vibration  or  jar. 
Mechanical  in  construction.  Cheaper  and  more  effective  than 
a  jam-nut  or  Cotter  key.    Specially  adapted  for  equipment,  track  bolts,  etc. 

SPIRAL  NUT-LOCK  COMPANY 


Owners  and  Manufacturers, 


102  CHAMBERS  STREET.  NEW  YORK 
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LIST  PRICE  $70.00 


A  "ONE 
MAN" 
BOND 
TESTER 


NO  ASSISTANTS  ARE  RE- 
OUIREDTO  ENABLE  A  SINGLE 
MAN  TO  RAPIDLY  AND  AC- 
CURATELY MEASURE  BOND 
RESISTANCE  WITH  THIS  DE- 
VICE. IT  IS  SHOWN  IN  ACTUAL 
OPERATION  IN  THE  CUT  BE- 
LOW. 

WE  CAN  SUPPLY  ACCES- 
SORIES FOR  USE  WITH  IT 
THAT  CONVERT  IT  INTO  A 
COMBINED 

VOLT  AND  AMMETER 

WHEN  SO  EQUIPPED  THE 
INSTRUMENT  CAN  BE  USED 
FOR  LOCATING  GROUNDS  AND 
SHORT  CIRCUITS  IN  MOTOR 
ARMATURES  AND  FIELDS  AND 
FOR  CHECKING  UP  STATION 
METERS. 

IT  IS  NOT  COMPLICATED 
OR  EASILY  GOTTEN  OUT  OF 
ADJUSTMENT. 

PRICES,  DISCOUNTS  AND 
FOLDER  GIVING  FULL  DE- 
SCRIPTION MAILED  ON  RE- 
QUEST. 

MAGHADO  &  ROLLER 

203  BROADWAY 
NEW  YORK,  N.  Y. 

General  Agents  for  Whitney 
Electrical  Instrument  Co- 
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Del  '.  279 

Locke,  Fred  M.,  Victor,  N.  Y   224 

Lombard  Governor  Co.,  Boston,  Mass..  T57 
Lorain  Steel  Co.,  Lorain,  Ohio,  and 

Johnstown,  Pa  114,  189 


Lovell,  F.  H.,  &  Co.,  New  York   204 

Luke   &   Spencer,    Ltd.,  Broadheath, 

near  Manchester,  England   90 

Lundie,  John,  New  York   20 

MacAfee,  John  Blair,  Philadelphia,  Pa.  23 
Macartney,  McElroy  &  Co.,  Ltd.,  Lon- 
don, England    42 

Alachado  &  Roller,  New  York   0 

Magann,  The  G.  P.,  Air  Brake  Co., 

Ltd.,  Detroit,  Mich   253 

iMagnus  Metal  Co.,  Buffalo,  N.  Y   278 

Maguire  &  Baucus,  London   71 

Maltby  Lumber  Co.,  Bay  City,  Mich..  21S 
Maryland  Trust  Co.,  Baltimore,  Md..  .  20 
Mason,  Lewis    &    Co.,  Chicago  and 

Boston    11; 

.Mather    &    Piatt.,    Ltd.,  Alanchester, 

England    y.T 

-Matthews,  W.  N.,  &  Bros.,  St.  Louis, 

Mo   219 

Maus,  H.  H.,  &  Co.,  Philadelphia,  Pa..  218 
Mayer  &  Englund  Co.,  Philadelphia2ii,  288 

Mayer,  Jos.  B.,  Buffalo,  N.  Y   120 

McCardell,  J.  R.,  Co.,  Trenton,  N.  J.  .  132 

McCord  &  Co..  Chicago,  111   160 

McGuire  Mfg.  Co.,  Chicago,  III.  ..  .296-297 
Mcintosh,  Seymour  &  Co.,  Auburn, 

N.  Y   152 

McLaughlin  Car  Coupler  Co.,  Phila- 
delphia, Pa   286 

McMillin,  Emerson  &  Co.,  New  York.  19 
Mead,  John  A.,  Mfg.  Co.,  New  York.  .  170 

Merritt  &  Co.,  Philadelphia,  Pa   125 

Alica   Insulator   Co.,  New  York  and 

Chicago    230 

Michigan  Central  Railroad   128 

Michigan  Mfg.  Co.,  Ypsilanti.  Mich..  19^ 

Aliller  &  Co.,  Ltd.,  Edinburgh   58 

Millcr-Knoblock  Electric  Mfg.  Co.,  S. 

Bend,   Ind   230 

Milnes,  Geo.  F.,  &  Co.,  Hadley  and 

Birkenhead,  England    83 

Miniature  Railway  Co.,  New  York...  132 
Mirrlees-Watson   Co.,  Ltd.,  Glasgow, 

Scotland    85 

Alonarch  Fire  Appliance  Co.,  N.  Y...  229 
^Monarch  Mfg.  Co.,  Waterbury,  Conn.  154 

Montony,  L.  G.,  Troy,  N.  Y   270 

Moody,  John,  &  Co.,  New  York   30 

2\Ioore,  Baker  &  Co.,  Boston,  Mass.  .  i8 

Morris  Electric  Co.,  New  York   212 

Munsell,  Eugene,  &  Co.,  New  York 

and   Chicago   230 

iMurray  Hill  Hotel,  New  York   126 

Musgrave  &  Sons,  Bolton,  Lancashire, 

England   72,  73 

Myers,  L.  E.,  Co.,  Chicago,  111   32 

Nalder  Bros.  &  Thompson,  Ltd.,  Lon- 
don   47 

National  Battery  Co.,  Buffalo,  N.  Y..  .  .  10 

National  Bridge  Co.,  New  York   193 

National  Conduit  &  Cable  Co.,  N.  Y..  224 
National  Elastic  Nut  Co.,  Milwaukee.  192 
National     Pipe-Bending     Co.,  New 

Haven,  Conn   169 

Neal  Elec.  Headlight  Co.,  New  York.  242 
New  Castle  Bridge  Co.,  New  Castle, 

Ind  132,  192 

Newcomb,  F.  H.,  Brooklyn,  N.  Y   8 

New  Haven  Car  Register  Co.,  New 

Haven,  Conn   271 

New  Jersey  Zinc  Co.,  New  York   223 

New    Process    Raw  Hide    Co.,  The, 

Syracuse,  N.  Y   256 

N.  Y.  Car  Wheel  Wks.,  Buffalo,  N.  Y.  280 
N.  Y.  Central  &  Hudson  River  R.  R.  .  127 
N.  Y.  Estimating,  Eng.  &  Cons.  Co., 

New  York    21 

New  York  Switch  &  Crossing  Co., 

Hoboken,  N.  J   lyo 

Niles  Car  &  Mfg.  Co.,  Niles,  Ohio.  ...  291 

Niles  Tool  Works  Co.,  New  York   173 

North  American  Railway  Construction 

Co.,  Chicago.  Ill   28 

Nuttall,  R.  D.,  Co.,  Pittsburgh,  Pa., 

78,  79,  258 

Ohio  Brass  Co.,  Mansfield,  Ohio   201 

Ohnier  Car  Register  Co.,  Dayton,  O.  .  27^ 
Okonite  Co,  (Ltd.),  The,  New  York.  .  205 

Oriel  Glass  Co.,  St.  Louis,  Mo   246 

Paige  Iron  Works,  Chicago   194 

Paine,  Chas.  H.,  New  York   142 
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LAMINATED" 


CIRCUIT  BREAKER 

NOW  IN  USE  BY  THE 

Metropolitan  West  Side  Elevat- 
ed Railway  Co.,  Chicago. 

Metropolitan  Railway  Co.,  New 
York  City. 

Metropolitan  Underground  Rail- 
way Co.,  Paris,  France. 

Montreal   Street    Railway  Co., 
Montreal,  Canada. 

Brooklyn  Heights  Elevated  Rail- 
way Co.,  Brooklyn. 

and  many  others  in  this  country 
and  abroad. 


Write  for  advance  sheets  No. 
5,  giving  full  information. 


THE 
CUTTER  CO. 

I9th  and  Hamilton  Streets 
Ptiliadeiphla 

120  LIDerty  street,      New  vorK  City 


Porter  &  Berg 

309  Dearborn  Street,  Chicago,  III. 

John  R.  cole  Thos.  BiDt»er  &  Co. 

33  Second  St.  37  Arch  St. 

San  Francisco,  Cal.  Boston,  Mass. 

R.  w.  Biackweli  &  Co.,  Ltd. 

London,  Paris  and  Brussels. 
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Pancoast  International  Ventilator  Co., 

Philadelphia,  Pa   229 

Pantasote  Co.,  The,  New  York   248 

Partridge  Carbon  Wks.,  Sandusky,  O..  230 

Peckham  Mfg.  Co.,  New  York  299-302 

Peebles,  D.  Bruce,  &  Co.,  Edinburgh.  43 
Peerless  Rubber  Mfg.  Co.,  New  York.  154 
Pennsylvania  Electrical  &  Ry.  Supply 

Co.,  Pittsburgh,  Pa  227,  247 

Pennsylvania  Steel  Co.,  Steelton,  Pa..  187 

Pepper  &  Register,  Philadelphia   20 

Perry,  Cofhn  &  Burr,  Boston,  Mass.  . .  18 

Pettmgell-Andrews  Co.,  Boston   226 

Phillips,  Eugene  F.,  Bare  and  Insu- 
lated Wires    210 

Phcenix  Iron  Wks.  Co.',  Meadville,  Pa.  153 
Phosphor  Bronze  Smelting  Co.,  Phila.  269 
Photo  Process  Plate  Co.,  New  York.  .  135 
Pierce,  Frank  M.,  Eng.  Co.,  New  York  147 
Pierce,  Richardson  &  Neiler,  Chicago.  24 
Pittsburgh  Insulating  Co.,  Pittsburgh, 

Pa   57 

Pittsburgh  Reduction  Co.,  Pittsburgh.  208 

Place,  George,  New  York   162 

Porter  &  Berg,  Chicago,  111   255 

Potomac  Terra  Cotta  Co. .Washington.  224 
Protected  Rail-Bond  Co.,  Philadelphia.  211 

Protectorate  Co.,  Chicago,  111   220 

Providence  Engineering  Wks.,  Provi- 
dence, R.  1  144,  155 

Railway  Register  Mfg.  Co.,  N.  Y  272 

Railways   &   Light   Co.  of  America, 

Baltimore,  Md   21 

Reading  Car  Wheel  Co.,  Reading,  Pa.  278 
Reconstructed  Granite  Co.,  New  York.  224 
Redmond,  Kerr  &  Co.,  New  York. . .  12 
Reliance  Mfg.  Co.,  Brockton,  Mass.  .  183 

Ridlon,  Frank,  Co.,  Boston   259 

Robb  Engineering  Co.,  Ltd.,  Amherst, 

N.  S   80 

Roberts,  E.  P.,  &  Co.,  Cleveland,  O.  . .  20 
Robins  Conveying  Belt  Co.,  N.  Y....  171 
Roebling's,  John  A.,  Sons  Co.,  Tren- 
ton, N.  J   207 

Rosenbaum,  Wni.  A.,  New  York   25 

Rossiter,  MacGovern  &  Co.,  N.  Y.  .120,  123 
Rote  Track  Brake  Co.,  Lancaster,  Pa.  254 
Rowland,  B.  R.,  &  Co.,  Ltd.,  Reddish. 

near  Manchester,  England   80 

Russell  Engine  Co.,  The,  Massillon,  O.  156 

Safety  Car  Htg.  &  Ltg.  Co.,  New  York  244 

Samson  Cordage  Works,  Boston   5 

Sanderson  &  Porter,  New  York   24 

Sargent  &  Lundy,  Chicago   20 

Sawyer-Man  Elec.  Co.,  Pittsburgh,  Pa.  228 

Saxton,  E.,  Washington,  D.  C   26 

Sayre,  L.  A.,  &  Co.,  Newark,  N.  J.  . .  .  5 
Scarritt-Comstock  Furniture  Co.,  St. 

Louis    269 

Scherzer  Rolling  Lift  Bridge  Co.,  Chi- 
cago, 111   193 

Scott,  Chas.,  Spring  Co.,  Philadelphia.  283 
Scott,  Walter,  Ltd.,  Leeds,  England...  64 
Scott  &  Mountain.  Ltd.,  Ernest,  New- 

Castle-on-Tyne,  England    88 

Seamless  Structural  Co.,  Milwaukee.  .  286 

Serrell,  Lemuel  W.,  New  York   25 

Shaw,  H.  M.,  &  Co.,  New  York   225 

Sheaff  &  Jaastad,  Boston  22,  25 

Siegrist  Lubricator  Co.,  St.  Louis,  Mo.  168 
Siemens  Bros.  &  Co.,  Ltd.,  London...  93 
Sills-Eddy  Mica  Co..  Newark,  N.  J...  214 


Silver  Lake  Co.,  Boston,  Mass   269 

Simonds  Mfg.  Co.,  Pittsburgh,  Pa....  256 
Simplex    Electrical    Co.,  Cambridge- 
port,  Mass   245 

Simplex    Steel    Conduit    Co.,  Ltd., 

Birmingham,  England    80 

Sipe  &  Sigler,  Cleveland,  Ohio   104 

Sjoberg,  J.  P.,  &  Co.,  New  York   311 

Slater  Engine  Co.,  Warren,  Mass   152 

Smethurst  &  Allen,  Philadelphia   20 

Smith,  Frederick,  &  Co.,  Wire  Mfrs., 

Ltd.,  Manchester,  England   80 

Smith,    Peter,    Heater    Co.,  Detroit, 

Mich   245 

Societe   Francaise   des   Cables  Elec- 

triques,  Paris   46 

Societe  Industrielle  d'Elcctricite  Pro- 
cedes  Westinghouse,  Paris   46 

Southern  Pacific  R.  R   129 

Southworth  Bros.,  Portland,  Me   10 

Speer  Carbon  Co.,  St.  Mary's,  Pa....  213 

Spiral  Nut  Lock  Co.,  New  York   5 

Sprague  Electric  Co.,  New  York.  .  iio-iii 
Springfield  Boiler  &  Mfg.  Co.,  Spring- 
field, 111   141 

St.  Louis  Car  Co.,  St.  Louis,  Mo..  .308-309 
St.  Louis  Car  Wheel  Co.,  St.  Louis. .  281 
St.  Louis  Iron  &  Machine  Works,  St. 

Louis,  Mo   147 

St.  Louis  Register  Co.,  St.  Louis.  ..  .4,  270, 
Standard  Automatic  Gas  Engine  Co., 

Oil  City,  Pa   156 

Standard  Car  Wheel  Co.,  Cleveland,  O.  278 

Standard  Paint  Co.,  New  York   221 

Standard  Pole  &  Tie  Co.,  New  York. .  218 
Standard  Traction  Brake  Co.,  N.  Y.  .0,255 
Standard    Underground    Cable  Co., 

Pittsburgh,  Pa   210 

Standard  Varnish  Works,  N.  Y   223 

Star  Brass  Works,  Kalamazoo,  Mich.  257 

Steel  Cable  Eng.  Co.,  Boston   171 

Steel  Rail  Supply  Co.,  New  York   121 

Stephenson,  John,  Co..  Elizabeth,  N. 

J  •  •  •  ■303-304-.305 

Sterling    Varnish    Co..  Birmingham, 

England    57 

Sterling  Varnish  Co.,  Pittsburgh.  ..  .57,223 
Stilwell-Bierce    &    Smith-Vaile  Co., 

Dayton,  Ohio    157 

Stirling  Co.,  The,  Chicago   140 

Stone,  F.  B.,  Chicago,  111   219 

Stow  Mfg.  Co.,  Binghamton,  N.  Y.  ..  .  191 

Strock,  S.  C,  New  York   219 

Stuart-Howland  Co.,  Boston,  Mass., 

199,  269 

Sturtevant,  B.  F.,  Co..  Boston   159 

Sturtevant     Engineering     Co.,  Ltd., 

London    94 

Suter,  Frank.  &  Co.,  Ltd.,  London....  gi 
Taunton    Loco.    Mfg.    Co.,  Taunton, 

Mass  142,  310 

Thompson,  Son  &  Co.,  New  York.  .120,  124 
Thompson.  Tenney  &  Crawford,  N.  Y.  14 
Thresher  Electric  Co.,  Dayton,  O..112-113 
Tingley,  R.  H..  Co.,  Providence,  R.  I.  20 

Toomey,  Frank,  Philadelphia   120 

Townsend,  Reed  &  Co..  Chicago   26 

Trask,  Spencer  &  Co..  New  York.  ..15,  20 
Trojan  Trolley  Tender  Co.,  Troy.  N.Y.  256 
Tudor  Accumulator  Co.,  Ltd.,  London. 

England    66 

U.  S.  Electric  Signal  Co.,  Watertown, 

Mass  183,  247 


U.  S.  Mortgage  &  Tru.st  Co.,  N.  Y.  . . .  16 
U.  S.  Projectile  Co.,  Brooklyn,  N.  Y., 

231,  257 

U.  S.  Steel  Co.,  Boston,  Mass   255 

Union  Klcktricitats-Gesellschaft,  Ber- 
lin, Germany    100 

Union  Switch  &  Signal  Co.,  Swissvale, 

Pa   194 

Universal  Safety  Tread  Co.,  N.  Y....  286 

Valentine-Clark  Co.,  Chicago,  111   218 

Van  Dorn,  W.  T.,  Co.,  Chicago   287 

Van  Dorn  &  Dutton  Co.,  Cleveland,  O.  260 
Van  Dorn-Elliott  Electric  Co.,  Cleve- 
land, Ohio   220-260 

Wabash  Railroad    127 

Wagner  Elec.  Mfg.  Co.,  St.  Louis.  .106,  107 

Walworth  Mfg.  Co.,  Boston   145 

Ward-Leonard   Electric   Co.,  Bronx- 

ville,  N.  Y   228 

Watson-Stillman  Co.,  The,  New  York.  172 

Watson,  W.  T.,  New  York   285 

Weber  Ry.  Joint  Mfg.  Co.,  New  York.  177 
Webster,  Warren  &  Co.,  Camden,  N.  J.  141 

Weir  Frog  Co.,  Cincinnati,  Ohio   192 

Weir,  G.  &  J.,  Glasgow,  Scotland   81 

Wells  Light  Mfg.  Co.,  New  York   136 

Wendell  &  MacDuffie,  N.  Y  82,  226,  265 

Western  Electric  Co.,  London   87 

Western    Electrical    Supply    Co..  St. 

Louis,  Mo   121 

Westinghouse  Companies.  .A,  B,  C,  D,  25 
loi,  102,  104,  173,  194,  226,  228,  255,  311 
Westinghouse  Air  Brake  Co.,  Pitts- 
burgh, Pa  D,  255 

Westinghouse  Brake  Co.,  Ltd.,  Lon- 
don  D 

Westinghouse,  Church,  Kerr  &  Co., 

Pittsburgh,  Pa  A,  25,  173 

Westinghouse    Electric    &  Mfg.  Co., 

Pittsburgh,  Pa  B,  C,  104,  226,  311 

Westinghouse  Electric  Co.,  Ltd.,  Lon- 
don   B 

Westinghouse     Electricitats  Aktien- 

gesellschaft,  Berlin,  Germany   102 

Westinghouse  Mach.  Co.,  Pittsburgh .  A,  173 

Weston  Brothers,  Chicago,  111   26 

Weston    Electrical    Instrument  Co., 

Waverly  Park,  Essex  Co.,,N.  J.  . .  .  214 
Wetherill,  Robert,  &  Co.,  Chester,  Pa..  153 
Wharton,  Wm.,  Jr.,  &  Co.,  Phila.,  Pa.  188 
Wheeler  Condenser  &  Eng.  Co.,  N.  Y.  143 
Wheeler  Reflector  Co.,  Boston,  Mass.  246 
Wheel  Truing  Brake  Shoe  Co.,  De- 
troit, Mich   277 

White,  J.  G.,  &  Co.,  New  York   22 

White,  J.  G.,  &  Co.,  Ltd.,  London   85 

Whiting,  T.  J.,  &  Sons,  Ltd.,  London, 

England    62 

Williams,  J.  H.,  &  Co.,  Brooklyn,  N.Y.  173 
Willans    &   Robinson,    Ltd.,  Rugby, 

England   52,  53 

Wilson  &  Co.,  Brooklyn,  N.  Y   81 

Wisconsin  Graphite  Co..  Pittsburgh..  223 
Witting  Bros.,  Electrical  Engineers  and 

Contractors.  Ltd.,  London,  Eng..  75 
Woodman,  The  R.,  Mfg.  &  Supply  Co.. 

Boston    232 

Woods,    S.    A..   Machine   Co.,  South 

Boston,  Mass  174B 

Worthington    Pumping    Engine  Co., 

London    90 

Wright  Mfg.  Co.,  Detroit,  Mich   158 

Zacher,  C.  P.,  &  Co.,  Chicago,  111   1,34 


THE  AMERICAN  TICKET  COMPANY, 
Toledo,  Ohio. 

Exceptional  facilities  for  printing  tickets  for  Trolley  Lines. 


F.  H.  N e w c  o m b, 

UNIFORM  CAPS 


rianufacturer 
of 


136  Flatbush  Avenue,    K        »(    Brooklyn,  N.  Y. 


Opp.  L.  I.  R.  R.  Depot 


£how  Rooms: 
13  Astor  Place,  New  York 
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NEW  YORK  CITY  OFFICES  OF  ADVERTISERS 
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MANUFACTURERS  AND  DEALERS. 


Allis-Chalmers  Co.,  Broad  Exchange  Building. 

Allison,  Giles  S.,  57  Broadway. 

American  Bank  Note  Co.,  78-86  Trinity  Place. 

American  Blower  Co.,  141  Broadway. 

American  Brake-Shoe  Co.,  26  Cortlandt  Street. 

American  Car  Seat  Co.,  18  Guernsey  Street,  Borough  of  Brooklyn. 

American  Car  &  Foundry  Co.,  71  Broadway. 

American  Circular  Loom  Co.,  26  Cortlandt  Street. 

American  Electrical  Works,  26  Cortlandt  Street. 

American  Engine  Co.,  95  Liberty  Street. 

American  Railway  Supply  Co.,  24  Park  Place. 

American  Steel  &  Wire  Co..  71  Broadway. 

American  Stoker  Co.,  1 1  Broadway. 

American  Vitrified  Conduit  Co.,  39  Cortlandt  Street. 

Anderson,  A.  &  J.  M.,  Manufacturing  Co.,  135  Broadway. 

Armitage-Herschell  Co.,  24  Whitehall  Street. 

Armstrong  Manufacturing  Co.,  139  Centre  Street. 

Babcock  &  Wilcox  Co.,  85  Liberty  Street. 

Baker,  Wni.  C,  143  Liberty  Street. 

Ball  &  Wood  Co..  120  Liberty  Street. 

Baum  Separator  Co.,  19  John  Street. 

Beggs,  James,  &  Co.,  9  Dey  Street. 

Bemis  Car  Bo.x  Co.,  61  Pearl  Street. 

Berry  Bros.,  252  Pearl  Street. 

Best  Manufacturing  Co.,  39  Cortlandt  Street. 

Bishop  Gutta-Percha  Co.,  420  East  Twenty-Fifth  Street. 

Blackwell,  Robert  W.,  &  Co.,  Ltd.,  120  Liberty  Street. 

Bliss,  R.,  Manufacturing  Co.,  26  Cortlandt  Street. 

Boyle,  John.  &  Co..  199-207  Fulton  Street. 

Bridgeport  Brass  Co.,  19  Murray  Street. 

Bristol  Co.,  121  Liberty  Street. 

Brown,  Harold  P.,  120  Liberty  Street. 

Brown  Hoisting  Machinery  Co.,  26  Cortlandt  Street. 

Brown,  C.  H.,  &  Co.,  141  Broadway. 

Bulkley,  Henry  W.,  145  Broadway. 

Bullock  Electric  Manufacturing  Co.,  St.  Paul  Building. 
Chase-Shawinut  Co.,  26  Cortlandt  Street. 
Cliristensen  Engineering  Co..  135  Broadway. 

Columbia  Machine  Works,  18  Fulton  Street,  Borough  of  Brooklyn. 

Compressed  Air  Co.,  621  Broadway. 

Conover  Manufacturing  Co.,  26  Cortlandt  Street. 

Consolidated  Car  Fender  Co.,  39  Cortlandt  Street. 

Consolidated  Car  Heating  Co.,  26  Cortlandt  Street. 

Cooper,  C.  &  G.,  Co.,  1022  Havemeyer  Building. 

Corning  Brake-Shoe  Co.,  26  Cortlandt  Street. 

Crane  Co.,  490-502  Cherry  Street. 

Crescent  Brake-Shoe  Co.,  106  Wall  Street. 

Crocker- Wheeler  Co.,  39  Cortlandt  Street. 

Crouse-Hinds  Electric  Co.,  23  Dey  Street. 

Curtain  Supply  Co.,  277  Broadway. 

Cutler-Hannner  Manufacturing  Co..  13(1  Liberty  Street. 

Cutter  Co.,  120  Liberty  Street. 

Deming  Co.,  56  Pine  Street. 

Detroit  Steel  &  Spring  Co.,  2S7  Broadway. 

DeRonde,  Frank  S.,  46  Cliff  Street. 

DeWitt  Sand  Box  Co.,  26  Cortlandt  Street. 

Dixon,  Joseph,  Crucible  Co.,  68  Reade  Street. 

Dressel  Railway  Lamp  Works,  3876  and  3878  Park  Avenue. 

Duff  Manufacturing  Co.,  Room  51,  15  Cortlandt  Street. 

Dustin,  Charles  E.,  Co.,  11  Broadway. 

Eccleston  Lumber  Co.,  29  Broadway. 

Edison-Johnson  Electrical  Manufacturing  Co.,  58  Greene  Street. 

Electric  Railway  Equipment  Co.,  15  Cortlandt  Street. 

Electric  Storage  Battery  Co.,  100  Broadway. 

Electric  Tripartite  Steel  Pole  Co.,  253  Broadway. 

Exeter  Machine  Works,  15  Cortlandt  Street. 

Falk  Co.,  26  Cortlandt  Street. 

Forest  City  Electric  Co.,  126  Liberty  Street. 

Fowler  &  Robert  Manufacturing  Co.,  149  Broadway. 

Franklin  Electric  Manufacturing  Co.,  219  Havemeyer  Building. 

Franklin  Portable  Crane  Hoist  Co.,  136-138  Liberty  Street. 

French,  A.,  Spring  Co.,  1608  Empire  BuiUling. 
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( leneral  Electric  Co.,  44  Broad  Street. 

(iold  Street  Car  Heating  Co.,  Frankfort  and  Cliff  Streets. 

(ioubert  Manufacturing  Co.,  85  Liberty  Street. 

(  lould  Storage  Battery  Co.,  25  West  Ihirty-Third  Street. 

ureen  Fuel  Economizer  Co.,  74  Cortlandt  Street. 

Hale  &  Kilburn  Co.,  8  East  Fourteenth  Street. 

Ham  Sand  Box  Co.,  26  Cortlandt  Street. 

Hartshorn,  Stewart,  Co.,  486  Broadway. 

Hazard  Manufacturing  Co.,  50  Dey  Street. 

Heine  Safety  Boiler  Co.,  11  Broadway. 

tleywood  Bros.  &  Wakefield  Co.,  129  Charlton  Street. 

Hipwood-Barrett  Car  Fender  Co.,  26  Cortlandt  Street. 

Hooven,  Owens,  Rentschler  Co.,  39  Cortlandt  Street. 

Hopkins-Lau  Engraving  Co.,  11  West  Twentieth  Street. 

Hunter  Illuminated  Car  Sign  Co.,  15  Cortlandt  Street. 

Huntress,  F.  E.,  &  Co.,  716  Broad  Exchange  Building. 

International  Power  Co.,  253  Broadway. 

International  Register  Co.,  85  Liberty  Street. 

Jeffrey  Manufacturing  Co.,  41  Dey  Street. 

Johns,  H.  W..  Manufacturing  Co.,  100  William  Street. 

Keasbey,  Robert  A.,  83  Warren  Street. 

Kennedy  Valve  Manufacturing  Co.,  65  Beekman  Street. 

Keystone  Electrical  Instrument  Co.,  i.S  Cortlandt  Street. 

Kinnear  Manufacturing  Co.,  45  Vesey  Street. 

Kissam,  George,  &  Co..  253  Broadway. 

Koppel,  Arthur,  68  Broad  Street. 

Lehigh  Car,  Wheel  &  Axle  Works,  26  Cortlandt  Street. 
Le Valley  Vitae  Carbon  Brush  Co.,  43  Broadway. 
Lieber  Code  Co.,  2-4  Stone  Street. 
Locke,  Fred  M.,  100  William  Street. 
Lorain  Steel  Co.,  Battery  Park  Building. 
Lovell,  F.  H.,  &  Co.,  1 18-120  John  Street. 
Macartney,  McElroy  &  Co.,  Ltd..  26  Cortlandt  Street. 
Machado  &  Roller,  203  Broadway. 
Magnus  Metal  Co.,  71  Broadway. 
Mayer  &  Englund  Co..  85  Liljerty  Street. 
McCord  &  Co.,  1925  American  Surety  Buildmg. 
McGuire  Manufacturing  Co.,  15  Cortlandt  Street. 
Mcintosh,  Seymour  &  Co.,  26  Cortlandt  Street. 
McMillin,  Emerson,  &  Co.,  40  Wall  Street. 
Mead,  John  A.,  Manufacturing  Co.,  9  Broadway. 
Mica  Insulator  Co.,  218  Water  Street. 
Michigan  Manufacturing  Co.,  15  Cortlandt  Street. 
Miniature  Railway  Co.,  301  Broadway. 
Monarch  Fire  Appliance  Co.,  27  William  Street. 
Monarch  Manufacturing  Co.,  136  Lilierty  Street. 
Morris  Electric  Co.,  15  Cortlandt  Street. 
Munsell,  Eugene,  &  Co.,  218  Water  Street. 
National  Bridge  Co.,  45  Broadway. 
National  Conduit  &  Cable  Co..  Times  Builduig. 
National  Pipe  Bending  Co.,  39  Cortlandt  Street. 
Neal  Electric  Headlight  Co.,  716  Broad  Exchange  Bmlding. 
Newcomb,  F.  H.,  13  Astor  Place. 
New  Jersey  Zinc  Co.,  11  Broadway. 
New  Process  Raw  Hide  Co.,  57  Bethune  Street. 
New  York  Car  Wheel  Works,  Greenwich  and  Bank  Streets. 
Niles  Tool  Works  Co.,  1 36  Liberty  Street. 
Nuttall,  R.  D.,  Co.,  85  Liberty  Street. 
Ohio  Brass  Co.,  1702  Conmiercial  Cable  Building. 
Okonite  Co..  Ltd.,  253  Broadway. 
Paine,  Charles  H.,  85  Liberty  Street. 
Pantasote  Co.,  29  Broadway. 
Partridge  Carbon  Works,  220  Broadway. 
Peckham  Manufacturing  Co.,  26  Cortlandt  Street. 
Peerless  Rubber  Manufacturing  Co.,  16  Warren  Street. 
Pennsylvania  Steel  Co.,  Empire  Building. 
Phrenix  Iron  Works  Co.,  15  Cortlandt  Street. 
Photo-Process  Plate  Co.,  Park  Row  Building 
Pierce,  F.  M.,  Engineering  Co..  26  Cortlanrh  Street. 
Pittsburgh  Reduction  Co.,  99  John  Street. 
Place,  George,  120  Broadway. 
Potomac  Terra  Cotta  Co.,  15  Cortlandt  Street . 
Protected  Rail  Bond  Co..  85  Liberty  Street. 
Railway  Register  Manufacturing  Co.,  1193  Broadway. 
Reading  Car  Wheel  Co.,  71  Broadway. 
Reconstructed  Granite  Co.,  14  Dey  Street. 
on  next  f'age.) 


A.  L.  DRUNIMOND,  BX^HIBP  IJ.  8.  HBOBET  SBBVICB,  UBN.  MUK.  V.^^ 


RAILWAY  WORK  A  SPECIALTY. 


PARK  ROW  AND  ANN  STREET.  NEW  YORK. 
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NEW  YORK  CITY  OFFICES. 
Manufacturers  and  Dealers — Continued 

Robins  Convej'ing  Belt  Co..  17-Ji  Park  Row. 

Roebling's,  John  A.,  Sons  Co.,  117-119  Liberty  Street. 

Rossiter,  MacGovern  &  Co.,  141  IBroadway. 

Safety  Car  Heating  &  Lighting  Co.,  160  Broadway. 

Samson  Cordage  Works,  90  Chambers  Street. 

Shaw.  H.  M.,  &  Co.,  115  Broadway. 

Sills-Eddy  Mica  Co.,  25  Broad  Street. 

Silver  Lake  Co.,  107  Duane  Street. 

Sjoberg,  J.  P.,  &  Co.,  145  and  147  Ele\enth  Avenue. 

Speer  Carbon  Co.,  85  Liberty  Street. 

Spiral  Nut  Lock  Co.,  102  Chambers  Street. 

Sprague  Electric  Co.,  527-531  West  Thirty-Fourth  Street. 

St.  Louis  Iron  &  Machine  Works,  26  Cortlandt  Street. 

St.  Louis  Car  Co..  716  Broad  Exchange  Building. 

St.  Louis  Register  Co..  57  Broadway. 

Standard  Paint  Co..  100  William  Street. 

Standard  Pole  &  Tie  Co.,  44  Broad  Street, 

Standard  Traction  Brake  Co.,  120  Liberty  Street. 

Standard  LInderground  Cable  Co.,  56  Lilaerty  St)-eet. 

Standard  Varnish  Works,  29  Broadway. 

Steel  Cable  Engineering  Co.,  108  Fulton  Street. 

Steel  Rail  Supply  Co.,  100  Broadway. 

Stephenson,  John,  Co.,  16-18  Exchange  Place. 

Stilwell-Bierce  &  Smith-Vaile  Co.,  141  Broadway. 

Stirling  Co.,  26  Cortlandt  Street. 

Stow  Manufacturing  Co.,  136  Liberty  Street. 

Strock,  S.  C.  II  Broadway. 

Sturtevant,  B.  F.,  Co.,  131  Liljerty  Street. 

Taunton  Locomotive  Works,  26  Cortlandt  -Street  .md  85  Liberty 
Street. 

Thompson,  Son  &  Co.,  107  Liberty  Street. 
Thresher  Electric  Co.,  120  Liberty  Street. 

U.  S.  Projectile  Co.,  First  Avenue  and  Fifly-Thii-d  .Sti-eet,  Bor- 
ough of  Brooklyn. 
Lhiion  Switch  &  Signal  Co.,  26  Cortlandt  .Street. 
Universal  Safety  Tread  Co.,  45  Broadway. 
Wagner  Electric  Manufacturing  Co.,  St.  Paul  Building. 
Walworth  Manufacturing  Co.,  807-808  Park  Row  Building. 
Ward-Leonard  Electric  Co.,  Bronxville,  N.  Y. 
Watson,  W.  T.,  P.  O.  Box  769. 

Watson-Stillman  Co.,  204-210  East  Forty-Third  Street.  . 
Weber  Railway  Joint  Manufacturing  Co..  71  Broadway.  ■ 
Webster,  Warren,  &  Co.,  320  Broadway. 
Wells  Light  Manufacturing  Co.,  46  Washington  Street. 
Wendell  &  MacDuffie,  26  Cortlandt  Street. 
Western  Electrical  Supply  Co.,  T49  Broadway. 
Westinghouse  Air  Brake  Co.,  26  Cortlandt  Street. 
Westinghouse  Electric  &  Manufacturing  Co.,  120  Broadway. 
Wheeler  Condenser  &  Engineering  Co.,  120  Liberty  Street. 
Wilson  &  Co..  315  Fulton  Street,  Borough  of  Brooklyn. 
Williams,  J.  H..  &  Co.,  9-31  Richards  Street,  Biirnugh  of  Brooklyn. 


The  American  Transfer  Punch 


This  machine  is 
made  for  punching 
the  day  and  month 
out  of  transfers. 

It  punches  or  cuts 
thiough  a  pad  of  a 
liuiidred  transfers  at 
each  operation,  and 
almost  without  effort, 
and  several  hundred 
pads  can  be  punched 
in  an  hour. 

It  is  self-clampinB', 
and  provided  with 
gauges  which  are  in- 
stantly adjvisted,  and 
a  guide  or  finder,  so 
tliat  the  operator  can 
.see  wliat  figure  is  to 
be  cut. 

Two  styles  of 
punches  or  cutters  are 
used — one  a  round 
punch  for  cutting  out 
the  figures  in  any  part 
of  the  transfer,  and 
the  other  is  of  a  coni- 
cal or  V  shape,  for 
cutting  marginal  fig- 
ures from  the  edge  of 
the  sheet. 

This  machine  is 
constructed  on  entire- 
ly new  liTies,  and  each 
sheet  in  the  pad  is  per- 
fectly cut,  not  torn 

Send  us  a  pad  of  your  transfers,  and  let  us  sho\v  you  just  what 
the  American  Transfer  I'unch  will  dn  ;  or,  better  still, 
let  us  send  you  a  machine  for  a  vi'eek's  trial. 


SOUTHWORTH  BROS 

PORTLAND,  MAINE 


ENGINEERS  AND  CONTRACTORS 


C( 


Ti"ansit  Buildint 


Arnold  Electric  Power  Station 
Barstow,  W.  S.,  11  Broadway. 
Cahoon,  James  Blake,  40  Wall  Street. 

Drummond's  Detective  Agency.  Park  Row  and  .\nn  Street. 
Electrical  Engineering  &  Development  Co.,  29  Broadway. 
Ford,  Bacon  &  Davis,  149  Broadway. 
Gest,  Guy  M.,  Park  Row  Building. 
Herrick,  Albert  B.,  120  Liberty  Street. 
Lundie,  John,  52  Broadway. 

New  York  Estimating.  Engineering  &  C<:)nstruction  Co.,  13  Cort- 
landt Street. 
Rosenbaum,  William  A.,  Times  Building. 
Sanderson  &  Porter,  31  Nassau  Street. 
Serrell,  Lemuel  W.,  99  Cedar  Street. 
Tingley,  The  R.  H.,  Co.,  32  Broadway. 
Westinghouse,  Church,  Kerr  &  Cri.,  26  Cortlandt  Street. 
White,  J.  G.,  &  Co.,  29  Broadway. 


National  Battery  Co. 


MANUFACTURER,S  OF 


STATION,  TRACTION  and  AUTOMOBILE 
STORAGE  BATTERIES 


Greater  capacity  per  lb. 
than  any  storage  bat- 
tery on  the  market  ::  :: 


BANKERS,  BROKERS  and  TRUST  COMPANIES 


Audit  Company,  Queen  Building,  Cedar  and  William  Street.-,. 

Beveridge,  Alven,  10  Wall  Street. 

Davis,  John  H.,  &  Co.,  10  Wall  Street. 

Farson,  Leach  &  Co.,  Nassau  and  Lil.)erty  Streets. 

Fisk  &  Robinson,  36  Nassau  Street. 

Halsey,  N.  W.,  &  Co.,  49  Wall  Street. 

Harris,  N.  W.,  &  Co..  31  Nassau  Street. 

Jones,  Edward  C,  &  Co.,  i  Nassau  Street. 

Kleybolte,  Rudolph,  &  Co.,  i  Nassau  Street. 

Redmond,  Kerr  &  Co.,  41  Wall  Street. 

Thompson,  Tenney  &  Crawford,  35  Nassau  Street. 

Trask.  Spencer.  &  Co..  27  and  20  Pine  Street. 

U.  S.  Mortgage  (.K:  Tru^l  Co.,  59  Cedar  Street, 


OFFICE  AND  WORKS  .  .  . 

366  TO  382  H ASSACHUSETTS  AVENUE 

BUFFALO,  N.  Y. 


Works  operated  by  Niagara  Falls  Power 


Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Bnglneers 
and  Contractors 


Section  II 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRACTORS 

LeadlHK  British, 
Qerman  and 
French  Houses 


CLASSIFIED 
CVCLOPADIA  OF 
MANliFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAILS  AND  TRACK 
MATERIAL,  SICNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  VI 

FOLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS.  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


SECTIOyN  I. 


FINANCIAL  m  ENGINEERING 


(o  0( 


BANKERS,  BROKERS, 
TRUST  COMPANIES,  ENGINEERS 
AND  CONTRACTORS 


Section  III 


ELECTRICAL  MACHINERY, 
STORAGE  BATTERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

STEAlvrPLA/\T 

EQUIPMENT 
REPAIR  SHOP 
APPLIA/MCES 


roR 

ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5=6=7 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Fenders, 
Wheels,  Heaters,  Head- 
lights, Trolleys, 
Dears,  etc. 


Section  VIII 


ROLLING 
STOCK 

Cars,  Trucks,  Snow 
Plows,  Sweepers  and 
Sprinklers 
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Redmond,  Kerr  &  Company 

BANKERS 

41  Wall  Street,  New  York 

DEAL  IN 

High-Grade 
Investment  Securities 

List  of  current  offerings  sent  on  application. 

Transact  a  general  banking  business.  Receive  deposits  subject  to  draft.  Dividends  and 
interest  collected  and  remitted.  Act  as  Fiscal  Agents  for  and  negotiate  and  issue  loans  of 
railroads,  street  railways,  gas  companies,  etc.    Securities  bought  and  sold  on  commission. 

Members  New  York  Stock  Exchange. 


Issue  Travelers^ 
LETTERS  OF  CREDIT 

Available  throughout  the  world. 


Philadelphia  Gorrespondents,  GRAHAM,  KERR  &  COMPANY 


N.  W.  Halsey  e  Co. 

==  BANKERS 

Dealers  in  Bonds  and  Gu&.ranteed  Stocks 

Negotiate  entire  new  or  refunding  issues  Of 
Railroad,  Street  Railway,  Gas,  Electric  Light 
and  Power  Company  Bonds.  Government 
and    Municipal    Bonds  bought  and  sold. 

49  WALL  STREET 

Corner  William  NEW  YORK,  N.  Y. 
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N.  W.  HARRIS  &  CO. 

BANKERS 

31  NASSAU  STREET,  NEW  YORK 

CH ICAGO  BOSTON 


WE  PURCHASE  TOTAL  ISSUES  OF 

STREET  RAILROAD  BONDS 

also  of 

Railroad,  Gas  and  Electric  Light  Companies 

NEW  YORK,  31  Nassau  Street,     CHICAGO,  204  Dearborn  Street,     BOSTON,  67  Milk  Street 


riSK   &  ROBINSON 

BANKERS 

36  Nassau  Street  40  State  Street 

NEW    YORK  6  BOSTON 

BANKING  DEPARTMENT 

DEPOSIT  ACCOUNTS  of  Banks,  Bankers.  Firms  and  Individuals  received 
subject  to  sight  draft.  Interest  allowed  on  daily  balances  and  on  money 
deposited  pending  investment. 

FISCAL  AGENCY 

ACCOUNTS  for  the  payment  of  bonds,  coupons,  dividends,  etc.,  and  for  the 
transfer  and  registration  of  securities  received  from  municipal,  railroad  and 
other  corporations. 

INVESTMENT  DEPARTMENT 

UNITED  STATES  BONDS  and  other  investment  securities  bought  and  sold. 
Orders  on  the  New  York  Stock  Exchange  and  in  sound  and  marketable  unlisted 
securities  executed  on  commission  for  cash.  Information  furnished  regarding 
the  status  of  corporate  securities. 
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LEE,  HIGGINSON  &  CO 


44  STATE  STREET, 
BOSTO^,  MASS. 


Investment  Securities 


MEMBERS  or  NEW  YORK,  BOSTON  AND  CHICAGO 
STOCK  EXCHANGES 


Thompson,  Tcnncy  &  Crawford 

INVESTMENT  BANKERS 

35  Nassau  Street  89  State  Street 

NEW  YORK  BOSTON 

CABLE   ADDRESS,    "  SONNEYFORD,"    N.  Y. 

NEGOTIATE    LOANS    ON    AND    PURCHASE    OUTRIGHT    ENTIRE  ISSUES 

Of  FIRST  MORTGAGE  BONDS  on  approved  ELECTRIC  LIGHT,  GAS,  and 

STREET  RAILWAY  PROPERTIES 

OPERATING  IN  THE  LARGER  CITIES 


ALSO   BUY  AND  SELL" 


Government,  Municipal  ^and  Railroad  Bonds 
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SpenccrTrask  &Co. 

BANKERS 
27  &  29  Pine  Street,  New  York. 

Transact  a  general  banking 
business ;  act  as  Fiscal  Agents 
for  corporations,  and  negotiate 
security  issues  of  railroads  and 
other  companies.  Execute 
commission  orders  and  deal  in 

INVESTMENT  SECURITIES. 

Members  New  York  Stock  Exchange. 
Branch  Office:  67  State  St.,  Albany. 


RUDOLPH  KLEYBOLTE  &  CO. 

BANKERS 


We  purchase  entire  issues  of 
Street  R&.ilway  &.nd  Electric 
Lighting  Bonds  ^  }»s  ^  ^  ^ 


CORRESPONDENCE  INVITED 


Qncinnati,  Third  Street,  Corner  Walnut  Chicagfo,  t7J  La  Salle  Street 

New  York,  No.  I  Nassau  Street 
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InM  States  Jtlortgag^ 
and  ^rust  ^om^ang, 

59  CEDAR  STREET,  NEW  YORK 
*!?  rlr  ♦  *  'J' 

CftPITAL.  -  ■  $2,000,000. 
SURPLUS,  ■  ■  ■  2,500,000. 


Trust  Department  acts  as  Executor,  Trustee, 
Administrator,  Guardian,  Transfer  Agent,  and 
in  all  Trust  Capacities. 

Banking  Department  receives  Deposits  subject  to 
Check  or  on  Certificate.  Checks  pass  through 
New  York  Clearing  House.  Allows  Interest 
on  Deposits.  Acts  as  Fiscal  Agent  for  Muni- 
cipalities and  Corporations.  Pays  Coupons. 
Loans  on  Securities. 

Real  Estate  Department  takes  entire  charge  of 
Real  Estate,  Collecting  Rents,  Paying  Taxes 
and  Insurance,  Making  Repairs,  etc.  Com- 
petent Superintendent  and  Architect  in  charge. 

Foreign  Exchange  Department  has  Correspon- 
dents in  England  and  on  the  Continent.  Buys 
and  sells  Foreign  Exchange. 


♦ 
♦ 


better  protection  of  such  securities. 
Coupons. 


Pays 


Corporation  Bond  Department  undertakes  the 
preparation  of  corporation  bonds  for  which  the 
company  acts  as  Trustee.    Pays  Coupons. 

^  ^  ^  iiT  inf 

OFFICERS.— GEORGE  W.  YOUNG,  President ;  Luther 
Kountze,  Vice-President;  James  Timpson,  Second  Vice- 
President  ;  Arthur  Turnbull,  Third  Vice-President  ; 
William  P.  Elliott,  Secretary  ;  Clarke  Williams,  Treasurer  ; 
Richard  M.  Hurd,  Assistant  Secretary ;  Calvert  Brewer, 
Assistant  Treasurer. 

EXECUTIVE  COMMITTEE.— Dumont  Clarke,  Chas.  D. 
Dickey,  Richard  A.  McCurdy,  Charles  R.  Henderson, 
Luther  Kountze,  Gustav  E.  Kissel,  James  Timpson. 

DIRECTORS  —Samuel  D.  Babcock,  W.  H.  Baldwin,  Jr., 
Frederick  O.  Barton,  C.  Ledyard  Blair,  Dumont  Clarke, 
C.  C.  Cuyler,  Chas.  D.  Dickey,  William  P.  Dixon,  Robert 
A.  Granniss,  G.  G.  Haven,  Jr.,  Chas.  R.  Henderson,  Gustav 
E.  Kissel,  Luther  Kountze,  Charlton  T.  Lewis,  Richard  A. 
McCurdy,  Robert  Olyphant,  Charles  M.  Pratt,  Mortimer  L. 
Schiff,  James  Timpson,  Eben  B.  Thomas,  George  W.  Young. 


I 


Municipal  Bond  Department  prepares  and  certifies 

as  to  genuineness  of  municipal  bonds  for  the  ^ 


♦ 
♦ 


JoHiN  H.  Davis  &  Co. 

BANKERS  AND  BROKERS 

10  WALL  STREET  x  >»  NEW  YORK 


...Members  oF... 
New  York  and  Philadelphia  Stock  Exchanges 

Dealers  in 

High=Cla$s  Steam  Railroad 

and 

Street  Railway  Securities 

Stocks  and  Bonds  Bought  and 
Sold  on  Commission  at  all 
Exchanges,  Including  the 
Continental  Markets  .*    .*  .* 


CERTIFICATES  of  The  Audit  Company  of 
New  York  covering  accounting  and  physi- 
cal examinations  of  properties  are  accepted 
by  financial  houses,  and  are  often  made  the  basis 
of  important  underwriting  agreements. 

THE   AUDIT  COMPANY 

Aids  clients  to  determine  proper  plans  for  stock 

and  bond  capitalization. 
Arbitrates  upon  conflicting  financial  interests  of  in- 

dtistrial  firms  and  companies,  providing  a  fair 

basis  for  consolidation. 

May  be  consulted  for  advice  on  any  subject  re- 
quiring knowledge  of  correct  commercial  practice. 

May  be  named  in  mortgages  covering  industrial 
and  other  bonds — in  cases  of  special  agreements 
which  safeguard  the  lien  or  income — to  certify 
whether  such  provisions  are  being  carried  out. 

The  Audit  Company  of  New  York. 


Queen  Baildlus, 
Cedar  and  William  Sts., 
New  York  City. 


New  York  Life  Bldj;., 
La  Salle  and  Monroe  St*., 
Chlcato. 
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THE  EQUITABLE 
TRUST  COMPANY 

152    MONROE   STREET,  CHICAGO 

Capital  paid  up  $500,000 

Surplus  and  profits    200,000 


Acts  as  Trustee  for  Corporations,  Firms 
and  Individuals  and  as  Agent  for  the 
registration  and  transfer  of  bonds  and 
stocks  of  Corporations  and  the  payment 
of  coupons,  interest  and  dividends 


DIRECTORS 

Charles  H.  Hulburd  Ceor&;e  T.  Smith 

George  F.  Jennings  John  M.  Smyth 

Maurice  Rosenfeld  J.  R.  Walsh 

L.  A.  Walton 

OFFICERS 

J.  R.  WALSH,  President 

L.  A.  WALTON,  Vice-President 

C.  D.  ORGAN,  Secretary  and  Treasurer 

C.  HUNTOON,  Asst.  Sec'y  and  Asst.  Treas. 
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PERRY,  COFFIN  &  BURR 

60  STATE  STREET,  BOSTON,  MASSACHUSETTS 


WE  PURCHASE  T  O  T  AL         ISSUES  OF 


Street    Railway    and    Electric    Lighting  Bonds 


MOORB,  BAKER  *  CO. 

Bankers 

66  State  Street,  Boston 

DEALERS  IN 

Municipal,  Railway,  Street  Railway,  Gas,  Electric 
Light  and  Telephone  Bonds 

CORRESPONDENCE    IN  VITED 

Quotations  and  Information  furnislied  upon  request 
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ALVEIN  BEVERIDGE 

10  WALL  ST.,  NEW  YORK 


Entire  Issues  of  Bonds 

Negotiated  and  Sold  of 

Street  Railways 

...and... 

Electric  Li^ht  Companies 


New  Corporations  Financed. 

Loans  and  Underwriting  Secured  on  Properties 
of  Merit. 


Mason,  Lewis  &  Co. 

BAINKERS 

CHICAGO  BOSTON 

MON&DNOGK  BUILDING  60  DEVONSHIRE  STREET 

MUNICIPAL  RAILROAD 
CORPORATION 

BONDS 

CHOICE  ISSUES 

STREET  RAILWAY  AND  GAS 
COMPANIES 


CORRESPONDENCE  INVITED 
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Kmhrson  McMillin.  He\ry  B.  Wilson. 

Emerson  McMillin  &  Co. 

BANKERS 

40  Wall  Street,  New  York. 


Xnwstmcut 
Securities 

Gas,  Electric  Light  and  Street  Railways 

HIGH  CLASS  BONDS  and  DIVIDEND 
PAYING  STOCKS  BOUGHT  and  SOLD 
ON  COMMISSION 

financial  Agents  for  Corporations  in  Pay- 
ing Coupons  and  Dividends 

ACT  AS  TRANSFER  AGENTS  FOR  CORPORATIONS. 


D  E  N  I  S  O  N, 
PRIOR  &  CO. 

....BANKERS.... 

CLEVELAND  BOSTON 

121  Euclid  Avenue  8  Exchange  Place 


DEALERS   IN    .•  .• 

Government,  Municipal 
and  Corporation  Bonds 


Buy  and  Sell  Street  Railway  and  Gas  Company  Bonds 
on   Established  Properties 

CORRESPONDENCE  SOLICITED 
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Spencer  Trask  &  Co. 

Bankers 

27  and  29  Pine  Street,        NEW  YORK. 

Members  New  York  Stock  Exchange. 
BRANCH  OFFICE:       67  State  Street,  Albany. 


Transact  a  general  bank- 
ing business;  act  as  Fiscal 
Agents  for  corporations, 
and  negotiate  security 
issues  of  railroads  and 
other  companies.  Execute 
commission  orders  and 
deal  in 

INVESTMENT 

SECURITIES. 


N.  W.  HARRIS  &  CO., 

BANKERS, 

Marquette  Building,    31  Nassau  Street,  67  Milk.  Street, 

Chicago. 


New  York . 

WB  P0RCHASB  TOTAL  ISSUES  OF 


Boston 


5TREET  RAILWAY  BONDS 


On  Properties  in  the 

Larger  Cities. 


FARSON,  LEACH  &  CO., 

Municipal  and  Railroad  Bonds 

.    .    .    .    Bought  and  Sold. 
New  York.  Chicago. 


STREET    RAILROADS    AND  FRANCHISES 
IN  UNITED  STATES  AND  CANADA 

Bought  and  Sold  Railroad  Securities  Negotiated 

DUHEE,  SON  &  COnPANY 

105  &  107  so.  THIRD  ST.,  PHILADELPHIA.  PA- 


Maryland  Trust  Co.  ''•^•^"'•b^a'lV1;J^r''e'""'"'*" 

CAPITAL,  $2,125,000.  SURPLUS,  $2,437,500. 

A  Legal  Depository  for  Court  and  Trust  Funds. 

Acts  as  Financial  Agent  for  States,  Cities,  Towns,  Railroads  and  other 
corporations.  Transacts  a  general  trust  business.  Lends  money  on 
approved  security.  Allows  interest  on  special  deposits.  Acts  as  Trustee 
under  Mortgages,  Assignments  and  Deeds  of  Trust ;  as  Agent  for  the 
Transfer  and  Registration  of  Stocks  and  Bonds  and  tor  the  payment  of 
coupons,  interest  and  dividends.  Henry  J.  Bowdoin,  Second  Vice-Prest. 
J.  WiLLCOx  Brown,  President.  J.  Bbrnard  Scott,  Sec.  and  Treas. 
I.LOTOL.JACKSON,  First  Vice-Prest.  Carroll  Van  Ness,  Ass.  Sec.-Treas. 


EDWARD  C.  JONES  &  CO., 

t  Nassau  Street.  New  York  iia  South  Fourth  St.,  Philadelphia. 

ISSWBS  OP 

Eastern  Street  Railway  Bonds  Bought —  Advances  Made. 


E.  p.  ROBERTS,  M.  E.  I.  H.  SHERWOOD,  E.  E. 

E.  P.   ROBERTS  &  CO.,  Conaultiag  Engineers, 
603-605  ELECTRIC  BUILDINQ.  CLEVELAND,  OHIO. 


CHARLES  A.  CHAPHAN, 

1148-50  204  Dearborn  Street,  Chicago. 


EDWARD  P.  BURCH,  Consulting  Engineer. 

Plans  and  Specifications.    Reports  on  Economy  of  Operation. 
Financial  and  Physical  Examination  of  Properties. 
Power  Transmissions  and  Electric  Railways, 
laio-ia  auaranty  Loan  Building.  .       niNNEAPOLIS.  HINN. 


We  deal  In  and  have  special  facilities  for  handling  total  Issues 
Electric   RallvK/av  Bonds 

BONNE^R  (SL  CO., 

BanKers. 

SPITZER  ARCADE  TOLEDO,  O. 


I4»  BROADWAY,  .         .  . 

Liverpool  ft  London  A  Slobe  Building, 
Prudential  Building, 


-    NEW  YORK. 

New  Orleans,  La. 
Atlanta,  Ga. 


AXEL  H.  ENQSTROn, 

Consulting  and  Designing  Engineer. 

SPECIALTY  :  Light  and  heavy  electric  traction,  water  powers 
and  longdistance  transmissions. 

Plans  and  Specifications  furnished  for  Power  Plants. 

572  Bullitt  Building,  Philadelphia,  Pa. 


JOHN  LUNDIE, 
Consulting  Engineer, 

No.  52  BROADWAY,  NEW  YORK  CITY. 


BLOOD  &  HALE, 


CONSULTING    AND    DESIQNINQ  ENGINEERS, 

Experts  on  Elevated  and  Heavy  Electric  Traction.   Complete  designs 
furnished  for  electrical  and  mechanical  apparatus. 

Plans  and  Specifications  furnished  for  power  plants. 
Equitable  Building,  Boston. 


ALBERT  B.  HERRICK  consuiilng  tlectplcal  Enginecp 

INSPECTIONS,  TESTS,  APPRAISALS  AND  REPORTS 
ON  STREtT  RAILWAY  PROPbRTIES 

Soecialist  on  the  Improvement  of  Economy  of  Power  Production  and 
Distribution,  Repair  Shop  Improvemeuts  and  Labor  Saving  Methods, 
Maintenance  ot  the  Equipment  and  Electrolysis  Tests. 


Long  Dist.  Telephone,  2059  Cortlandt 
Cable  Address,  Albeiteria 


120  LIBERTY  STREET 
NEW  YORK  CITY 


W.  S.  BARSTOW 

Consulting 

Electrical  and  Meclianical 
Engineer 


II  BROADWAY,  NEW  YORK 


THE  R.  H.  TINQLEY  CO.,    -    -    Consulting  Engineers. 

EXPERT  STREET  RAILWAY  ENGINEERS. 


Providence  Officr, 

75  Westminster  Street. 


Nhvv  York  Office, 

102  Pulton  Street. 


Frederick  Sargent  A.  D.  Lundv. 

SARGENT  &  LUNDY, 

ENGINEERS 

1000-46  East  Van  Buren  5t  CHICAGO.  ILL. 


PEPPER  &  REQISTER,  -    -  General  Contractors. 

Electric  Street  Railways  a  Specialty. 
Ii2-n6  No.  Broad  Street,         .         .  PHILADELPHIA,  PA. 


SMETHUR5T  &  ALLEN, 


W.  A.  Smethdrst. 
Rodney  D.  Allen. 
Electrical  Engineers  and  Contractor*.  Complete  Electric  Light 
and  Power  Installations.    Klectnc  Railway  Work  a  Specialty. 
Long  Distance  Telephone  Connection  No.  3931. 
North  American  BIdg.,  Broad  below  Chestnut  St.,    -  PHILADELPHIA 
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J.  Wm.  Middbndorf,  Pres.  A.  H.  Rotherfoord,  Treas. 

R.  Lancaster  Williams,  Vice-Pres  Charles  E.  Bryan,  Sec. 

H.  C.  Hathaway,  Gen'l  Manager 

Railways  and  cigbt  €o. 

1  of  America  ; 

EXECUTIVE  OFFICES,  CONTINENTAL  TRUST  BUILDINQ 
BALTIMORE,  MD. 

Finances— Guilds— 'Purchases 

Electric  Railways,  Electric  Ligfhting  Properties,  Water 
Works,  Ice  Plants,  etc. 

Examinations  made  and  reports  furnished  on  all  classes 
of  industrial  properties.  j<  Correspondence  solicited. 


J,  H.  Robertson,  Wm.  Lindgken  C.  A.  Psilander, 

Pres.  and  Treas.  Secretary  Chief  En.ifineer 

New  York  Estimating, 
Engineering  &  Contracting  Co. 

(INCORPORATED) 

Offices:  13-17  CORTLANDT  ST. 


Telephone,  6217  Cortfandt 


NEW  YORK 


All  kinds  of  plans  and  estimates  furnished  on  shortest  notice. 
Special  machinery  desij^ned.  Engineering  enterprises  superintended. 
Cable  ways,  hoisting  machinery,  acetylene  gas  works,  railway 
supplies.  Manufacturers'  selling  agents.  Contractors' estimates  and 
.Street  railways  a  specialty. 

Consulting  Engineers  and  General  Contractors 


JAMES  BLAKE  CAHOON 

Consulting'  Engineer 


Ex&.min&.tion^  &.nd  Reports 


Prepares  data  and  papers  for  financing  of 
properties.    Complete  plans  and 
specifications  for 

Street  Railways,  Gas 

AND 

Electric  Li^ht  Plants 


Properties  Appraised,  Reorganized 
and  Operated 


OFFICE 

40  Wall  Street,     -    -    NEW  YORK 


H.  S.  COOPER, 
President 


B  Y.  FROST, 
Vice-President 


•      •  • 


W.  S.  GURNEE.  3d. 
Sec  y  and  Treas. 


The  Electrical 
Engineering  & 
Dcvelopmeni 
Company  

n  mmm\  ■  mi  \m 


•     •  • 


E/NGI/NEERS  a/nd 
CO/NTRACTORS 


PARTICULAR  ATTENTION  GIVP:N 
TO  the  investigation  of  the  management, 
operation,  physical  condition  and  earn- 
ing abilit}^  of  existing  systems  ;  to 
the  commercial  and  financial  improvement 
of  non-paying  or  poorly  paying  plants, 
and  to  the  investigation  and  develop- 
ment   of    proposed    electrical  properties. 


REPORTS  AND  ESTIMATES 
.    .    .  .  FURNISHED  .    .    .  . 


SECURITIES  or  HIGH  GRADE 
ACCEPTED  OR  NEGOTIATED 
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J.  G.  WHITE  &  COMPANY 


(INCORPORATED) 


ENGINEERS 
CONTRACTORS 


ELECTRIC  RAILWAYS 
ELECTRIC  LIGHTING 
ELECTRIC  TRANSMISSION 


REPORTS  AND  ESTIMATES 
FURNISHED 

SECURITIES  OF  HIGH 
GRADE  ACCEPTED 
OR  NEGOTIATED 


29  BROADWAY 


LONDON 

J.  G  WHITE  &  COMPANY,  Limited 
22a  COLLEGE  HILL,  CANNON  STREET 


NEW  YORK 


A.  U.  JAASTAD. 


P.  J.  HARLEMAN. 


F.  E.  GREENWOOD 


SHEAFF  &  JAASTAD 


ENGINEERS 


GUSHING  BUILDING 

85  WATER  STREET 


BOSTON,  MASS. 
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JOHN  BLAIR- 

MacAFEE 


BUILDER.  OF 


Electric  R.dLilways,  Power  PloLnts, 
Transmission  Lines,  Lighting  Systems, 
Equipped  Ready  for  Operation. 


Preliminary  Engineering  a  Specialty. 


Reports  made  upon  Operating  Properties 
e^nd  New  Propositions. 


Secvirities  of  Electric  Companies 
BougKt  and  Sold. 


P  H  I  L  A  P  EL  PHI  A 

Harrison  Building,  Market  fl  l^th 


Long  DistaLnce 
Telephone 


Ca.,ble.  Address 
"  Mac  Afte  " 
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SANDERSON  &  PORTER 

Engineers  and 
Contractors 


Electric  Railway^  Lighting 
and  Power  Plants 

Hydraulic  Development 
31  NASSAU  STREET,  NEW  YORK 


ESTABLISHED  1893 


Fred.  T.  Ley  &  Co. 


CONTRACTORS 


PHOENIX 
BUILDING 


Springfield,  Mass. 


ELECTRIC  RAILWAYS 
BUILT  AND  FINANCED 
FRANCHISES  PURCHASED 


R.  H,  PIERCE.  DEPARTMENTS 

R.E.RICHARDSON.  OF  ENGINEERING  : 

S.  G.  NEILER.  ^'  MECHANICAL, 

ELECTRICAL, 
HEATING, 
VENTILATING, 
SANITARY. 

PIERCE,  RICHARDSON  k  NEILER 

(INCORPORATED)  . 

Consulting  and 
Designing  Engineers 

ESTIMATES, 
PLANS, 

SPECIFICATIONS, 

SUPERVISIONS,     .  1409-1414   MANHATTAN  BUILDING 

INVESTIGATIONS,  CHICAGO 
REPORTS. 
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LEMUEL  W.  SERRELL,  M.  E. 

Contracting  Engineer. 

General  Street  Railway  Contractor. 
Roads  Built  Ready  to  Operate. 

Fidelity  &  Casualty  Bidg.  99  Cedar  St.,  NEW  YORK. 


ESTABLISHED  1895. 


INTERNATIONAL  CONSTRUCTION  CO. 

Complete  Electric  Railways  Built  and      chamber  of  Commerce 
Equipped  on  Easy  Payment  Plan : : : 

Properties  Financed  and  Reorganized  DETROIT,  fllCH. 


160  Miles 


MAIN  OFFICE 


OF  CONDUIT 

LAID  IN  1900 

BY  G.  M.  GEST 

CINCINNATI,  OHIO 


WM.  A.  CULLEN, 


General  Contractor, 


steam  and  Street  Railways.    Electric  Track  and  Overhead  Construction 
A  Specialty. 

828  Broad  Street.  NEWARK,  N.  J. 


Wm.  p.  Craig,  22  Burnet  St.  Win.  H.  Craig,  358  Central  Ave 

WM.  P.  CRAIG  &  SON, 
General  Contractors. 

35  Years'  Practical  Experience. 
STREET  RAILWAY  BUILDING  A  SPECIALTY. 
Office,  East  Orange,  N.  J. 


A.  U.  JAASTAD. 

P.  J.  Harleman. 

F.  E.  Greenwood. 

SHEAFF 

&  JAASTAD, 

Engineers, 

Cushing  Building, 

85  Water  Street, 

BOSTON.  HASS. 

Westinghouse, 
Church,  Kerr  &  Co. 

Engineers 
DESIGN  AND  INSTALL 
Complete  Engineering  Equipments 

....for.... 

Transportation — Lighting — ^Industry 

Sec  Westinghouse  Advertisements  in  Every  Section  of  this 
Book. 


The  Falk  ConPANY, 

MILWAUKEE,  WIS.,  U.  S.  A., 

is  prepared  to  undertake  tlie  com- 
plete construction  or  reconstruction 
of  entire  Electric  Railways,  urban  or 
interurban,  including  power  plant, 
roadway  and  overhead,  or  any  part 
thereof. 


See  pages  I78»i79  of  this  issue. 


WILLIAM  A«  ROSENBAUM 

electrical  expert  and 
patent  SoUcttor. 

Room  177,  Times  Building.  NEW  YORK  CITY. 


s 


OME  LEADI/NG  EUROPEA/N 
TRAMWAY  EMGI/\EERS  A/ND  CO/NTRACTORS 


Allgemeine  Hlektricitats- 
Gesellschaft,  Berlin, 
Germany. 

Blackwell,  Robert  W.  & 
Co.,  London. 

Brush  Electrical  En- 
gineering Co.,  Ltd., 
London. 

British  Insulated  Wire 
Co..  Prescot,  Eng. 

British  Thomson-Hous- 
ton Co.,  Ltd.,  London. 


British  Westinghouse 
Electric  &  Mfg.  Co., 
Ltd.,  London. 


Dick,  Kerr  &  Co. 
London. 


Ltd., 


Ernest  Scott  &  Moun- 
tain, Ltd.,  Newcastle- 
on-Tyne,  England. 

International  Electrical 
Engineering  (^o., 
London. 


johnson-Lundell  Electric 
Traction  Co.,  Ltd., 
London. 

Macartney.  McElroy  & 
Co.,  Ltd.,  London. 

Maguire  &  Baucus. 
London. 

Societe  Industrielle 
d'Electricite  Procedes 
Westinghouse,  Paris, 
France. 


Union  E  1  e  k  t  r i  ci  t a t s- 
Gesellschaft,  Berlin, 
Germany. 

White,  J.  G.  &  Co., Ltd., 
London. 


Witting  Brothers,  Elec- 
trical Engineers  and 
Contractors,  Ltd., 
London. 


:0R  EUROPEAN  ADVERTISEME/NTS 

SEE  PAGES  34-102  OF  THIS  ISSUE 
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ARNOLD  ELECTRIC 

POWER  STATION  CO. 

EngineerSt  Contractors^ 

Desigfners  and  Builders  of  Electric  Railways, 
Power  Plants  and  Complete  Electric  Systems. 

Transit  Bldg.*  New  York. 


Suite  1540  Marquette  Bidg.,  Chicago. 


GBO.  WRSTON 


CHAS.  V.  WESTON 
Mem.  A.  Soc.  C.  E. 


Weston  Brothers 

Consulting  and  Contracting 


steam,  Electric  and  Elevated 
Railways,  Bridges, 
Buildings,  Foundations,  etc. 


Examinations  and  Reports 
on 

Railways  and  other  Properties 
Surveys,  Estimates,  Plans  and  Specifications. 


711  MERCHANTS  LOAN  &  TRUST  BLDG. 
Telephone,  Central  90  CHICAGO,  ILL 


CIVIL,  MECHANICAL  and  ELECTRICAL 

ENGINEERS  and 
GENERAL  CONTRACTORS 

^or   the  complete    design,  construction   and    equipment  of 

ELECTRIC  RAILWAYS 

Special  attention   given  to 

INTERURBAN  RAILWAY  PROJECTS. 

Securities  Accepted  and  Negotiated.  Examinations,  Re- 
ports, Estimates,  Plans,  Specifications  and  Supervision. 

ELECTRICAL  INSTALLATION  CO. 

INCORPORATED  1893.       Monadnock  Bldg.,  CHICAGO. 


TOWINSEIND,  REED  &  CO., 


(INCORPORATED.) 


Engineers  and  Contractors 

For  Steam  and  Electric  Railways. 

Roads  Built  and  Financed. 

1626  Marqucnc  Bldg.,  Chicago,  III. 


E.  SAXTON 

Street  Railway  Contractor 

WASHINGTON,  D.  C. 

BUILDER  OF 

OJice  :  I2J  G  Street  Northeast        ^,'!S  FoTo:"^\J^n^oT' 


^^^^^  "-  J^^^^^'"'*^^^^, 

V^^^^        fir  \M 


5  L 


RBADT  TO  LOAD 


DUMPING 


DROMEDARY  MIXERS  ^"o"rt%%^"J'^ 


TKAOB  KAKK 


FISHER  €s  SAXTON  CO. 


123  Q  STREET,  N.  E.,  - 


WASHINGTON,  D.  C. 
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contracting  Engineers 

Builders  oi 
complete  Eieetrie 
and  steam  Railways 


BROTHERS 

1804  L»  1812  nSHER  B'LDG.  ^ 


SOME  OF  OUR  iCO/MTRACTS 


Alley  L.  Chicago,  installation  48,000  ft.  1,500,000  c.  m. 
feeder  wire  and  removal  29,000  ft.  old  feeder  wire. 

Chicago  <fe  Alton  R.  R.,  complete  equipment  power 
plant  Bloomington  shops. 

Illinois  Central  R.  R.,  complete  underground,  over- 
head and  interior  construction  for  lighting  right  of 
way  and  suburban  stations. 

Illinois  Asylum  for  Feeble  Minded  Children,  Lincoln, 
111.,  complete  steam  heating  and  lighting  contract. 

Illinois  Eastern  Hospital,  Kankakee,  111.,  remodelling 
steam  heating  and  power  plant. 

Northern  Hospital,  Elgin,  111.,  remodelling  steam 
heating  and  lighting  plant. 

McCormick  Harvesting  Machine  Works,  Chicago, 
Wiring  Foundry  No.  2  and  installing  trolley  line, 

Chicago  Tribune  and  Chicago  Daily  News,  complete 
equipment  of  press  rooms  with  our  patented  me- 
chanical and  electrical  devices. 

Steel  Tired  Wheel  Co.,  Chicago,  complete  electric 
plant. 

Illinois  Car  and  Equipment  Co.,  Chicago,  complete 

electric  plant. 
Chicago  Coliseum,  complete  electric  wiring. 
H.  W.  Caldwell  &  Sons  Co.,  Chicago,  complete  electric 

plant. 


Inter-Ocean  Publishing  Co.,  Chicago,  complete  elec- 
tric wiring,  including  main  generator  switch  board 
for  their  new  building.  Also  furnishingand  install- 
ing 40  motors  for  operating  linotype  and  stereotype 
machinery. 

Chicago  Great  Western  Railroad  Co.,  Chicago,  com- 
plete electric  wiring  for  freight  house. 

Chicago,  Burlington  <s  Quincy  Railroad  Co.,  complete 
electric  wiring  for  shops  at  Hannibal,  Mo. 

Rockford  &  Belvidere  Railway,  Rockford,  111.,  grad- 
ing track  work  and  overhead  construction  for  14 
miles  of  electric  road. 

Buda  Foundry  Co.,  Harvey,  111.,  complete  electric 
power  plant. 

Lmk-Belt  Machinery  Co  ,  Chicago,  complete  electric 
wiring  for  light  and  power  including  4  panel  gener- 
ator switch  board. 

Pittsburgh  Commercial  Gazette,  Pittsburgh,  Pa., 
equipment  of  newspaper  presses  with  our  patented 
mechanical  and  electrical  devices.  Also  complete 
electric  wiring  for  light  and  power  for  new  building 
and  furnishing  and  installing  17  motors  for  operat- 
ing linotype  and  stereotype  department. 

Yazoo  &  Mississippi  Valley  Railroad  Elevator,  New 
Orleans,  La.,  complete  •lectric  plant. 
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High 

Grade 

Electric 

Railway 

Construction 

A  Specialty 

A.  S.  LITTLEFIELD,                            D.  J.  EVANS,                             EMMET  M.  FRY, 

President                                  Secretary-Treasurer                             Gen'l  Sup't 

Norm  American  Railway 
Consirucllon  company 

• 

Engineers  and 
Contractors 

1519-1522  Monadnoch  Building,  --   --   --  cniCAGO 

The  American  improved  Roll- Jolni  Co. 

CONTRACTORS  FOR  

Cast-W^elded 
Rail-Joints 

THE  QUALITY  OF  OUR  WORK  SPEAKS  FOR  ITSELF 

WRITE 
FOR 

ESTIMATES 

1519-1522  Monadnock  BHllding           --  CHICAGO 

STREET  RAILWAY  JOURNAL.  *<J9 


American  Bank  Note  Company, 

78  to  86  TRINITY  PLACE,  NEW  YORK. 

BUSINESS   FOUNDED  I795. 


Augustus  D.  Shepakd,  President.         '  ^ 


JAME3  MACDONouGH, Engravcrs  and  Printers  of 

Bonds  and  Stock  Certificates 

And  all  other  documents  requiring  security. 
SAFETY  COLORS.  SAFETY  PAPERS. 

Work  executed  in  fire -proof  buildings. 


Railway  Printing  of  All  Descriptions. 

Railway  Tickets,  Maps,  Folders  and  Illuminated 
Show  Cards  of  the  most  approved  styles. 

Theo.  H  Freeland,  a«a;  Treaj.         Numbered,  Local  and  Coupon  Tickets  of  ary  Size,  Pattern, 

Warren  L.  Green,  Second  I'-Prei.  Style  or  Device,  with  Steel  Plate  Tints. 

J  NO.   E.  Currier,  Secretary. 

J.  K  mvi:rs,^»v  Treas.  LithogFaphic  and  Type  PriDtiiig  of  All  Kinds. 


F.  R.  Myers,  Ass't  Seer. 


TELEPHONE:  332  CORTLANDT. 


Exact  Financial  Description 
of  Securities  Issued 

INCLUDING  DATES  OF  ISSUE  AND  OF  MATURITY,  IN- 
TEREST  AND  DIVIDENDS  PAID,  TRUSTEES,  ETC. 


Four  or  Five  Year 

-—^Comparisons 

OF  OPERATING  RECEIPTS  AND  EXPENSES.  FIXED 
CHARGES,  SURPLUS,  DIVIDENDS.  ASSETS  and  LIABILITIES 


]HESE  are  two  of  the  many  features  which  make  "American  Street 
Railway  Investments"  of  great  practical  value  to  street  railway  offi- 
cials and  engineers,  as  well  as  to  manufacturers,  contractors,  bankers, 
capitalists  and  others  interested  in  the  construction,  operation  or  financial 
management  of  street  railway  properties.  You  are  probably  familiar  with  the 
"  Red  Book";  if  not,  let  us  send  you  a  copy  of  the  1901  Edition  on  approval. 


AMERICAN  STREET  RAILWAY 
INVESTMENTS 
Eighth  Annual  Edition.  $5.00  per  Copy 

In  combination  with  the  Street  Rail- 
way Journal  for  one  year,  $7.50. 


STREET  RAILWAY  PUBLISHING  COMPANY 

120  LIBERTY  STREET,  NEW  YORK 
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Twenty- FIVE 
Billion  Dollars 

  OF  — 

Incorporated  Capital 

IS  REPRESENTED  IN  THE 

1901  EDITION 

===  OF 

Moody's  Manual  of  Corporation  Securities 

NOW    READY    FOR  DELIVERY 


THIS    PUBLICATION  is   a   GIANT   REFERENCE   BOOK   of  nearly    1,800  pages, 
-  embracing  information  on  practically  all  the  INDUSTRIAL,  GAS,  ELECTRIC  LIGHT, 

ELECTRIC  RAILWAY  and  STEAM  RAILROAD  Corporations  in  the  United  States, 
Canada  and  Mexico. 

The  magnitude  ot  the  field  covered  is  indicated  by  the  tact  that  the  aggregate  par  value  of  the 
securities  described  approximates  $25,000,000,000.  Each  corporation  is  completely  described  as  to 
property  owned  and  controlled,  capital  stock  and  bonded  debt,  dividends  paid,  financial  condition  and 
earnings,  officers  and  directors,  office  addresses,  etc.  MOODY'S  MANUAL  IS  THE  ONLY 
PUBLICATION  IN  THE  WORLD  COVERING  THE  ENTIRE  FIELD  OF  AMERICAN 
CORPORATE  ENTERPRISE  IN  THIS  THOROUGH  MANNER. 

The  Manual  has  become  the  standard  publication  of  the  financial  world  for  general  reference.  It  is 
indispensable  for  the  banker,  broker  and  investor,  as  weil  as  for  all  who  are  in  any  degree  interested  in 
corporation  finance,  or  the  general  evolution  and  growth  ot  twentieth  century  industrial  conditions. 

Price,  handsomely  bound  in  cloth,  $7.50  per  copy.    In  full  flexible  leather,  $10.00 

per  copy.     Express  charges  prepaid  in  the  LTnited  States,  Canada  and  Mexico. 


JOHN  MOODY  6  CO.,  Publishers 

35  Nassau  Street      0      0      0       NEW  YORK  CITY 

 .  :  


STREET  RAILWAY  JOURNAL. 


PRACTICAL 

ELECTRIC  RAILWAY  HAND  KOOH 

By  ALBERT  B.  HERRICK 

This  is  a  book  especially  compiled  for  the  use  of  Street  Railway  engineers,  electricians  and  employees. 
It  is  a  collection  of  the  data  necessary  for  the  construction,  designing,  testing  and  operating  of  the 
different  parts  of  a  street  railway  system.    For  convenience  this  book  is  divided  into  nine  sections. 


No  effort  has  been  spared  to  make  the  work  as  free  from  errors  as  possible,  and  as  a  hand  book  to 
bring  it  down  to  as  condensed  a  volume  as  possible.  The  matter  has  been  largely  selected  from  data 
collected  during  the  past  twenty  years  by  the  author,  it  being  abridged  and  brought  up-to-date. 

HANDSOMELY  BOUND  FOR  THE  POCKET.  WITH  FLAP 
300  PAGES.  NUMEROUS  ILLUSTRATIONS        PRICE.  $3.00 


PUBLISHED  BY 


Street  Railway  Publishing  Company 

120  LIBERTY  STREET,  NEW  YORK 
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Grading  Outfit.  Crescent  Extension  Peoria  &  Pekin  Terminal  Railway. 


View  on  Hartford  &  Springfield  Railway. 


THE  L  E.  MYERS  CO. 

STEAM   AND  STREET 
RAILWAY  CONSTRUCTION 
AND  EQUIPMENT 


MONADNOCK  BUILDING 


Chicago,  111.,  U.  S.  A. 


Supply  Train,  Canton-Akron  Railway. 


Track  Construction,  Canton-Akron  Railway. 


Section  I 

riNANCIAL  AND' 
ENGINEERING 

Bankers,  Brokers,  Trust  laLS 
Companies,  Engineers 
and  Contractors 


Section  II 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRACTORS 

Leading  British. 
Qerman  and 
Prencli  Houses 


Section  V 

RARS  AND  TRACK 
MATERIAL,  SlfiNAL  SYS- 
TEMS, STRUaURAL 
IRON  WORK 


SECTIOy\  II. 


EUROPEAN  MANUFACTURERS 
AND  CONTRACTORS 


With  Index  to  Foreign  Offices  of  American  and 
European  Advertisers 


Section  III 

ELECTRICAL  MACHINERY, 
STORAGE  BAHERIES* 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

steamTplaait 
equipment 
repair  shop 

APPLIAiVCES 


fOR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5.6«7 


I. 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Fenders, 
Wlieels,  Heaters,  Head- 
llglits,  Trolleys, 
Gears,  etc. 


Section  VIII 


ROLLING 
STOCK 

Cars,  Trucks,  Snow 
Plows,  Sweepers  and 
bprinklers 
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RobertW.Buchwell&Co. 

LIMITED 

Engineers  and  Contractors 


Isle  oF  Thanet  Tramways 


59,  CITY  ROAD,  LONDON,  E.G. 

BRANCHES: 

LIVERPOOL,  MANCHESTER,  CARDIFF, 
NEW  YORK,  PARIS,  BRUSSELS 


STREET  RAILWAY  JOURNAL. 


Bftcbcock  €}  Wn 


LIMITED- 


DATFMT  WATFPTIIRF  ^^^^'^ 

KMICINI    WAICK-lUDCin  [|cc|p|(;  TPOCHOII 

<sAFFTY  ^TFAM  ROM  FP^  stations  — i-  150 

Over  3.000,000  H.  P.  in  Use 


Safe,  Economical  in  Fuel,  Straight 
Tubes,  Easily  Cleaned,  Durable. 


mim      ipeiond  ^lone 


.Quick  Steaming,  liighest  Pressures  Carried,  Perfect 
Water  Circulation,  Great  Saving  in  Freight 


Installation  oflBabcock  &  Wilcox  Boilers  fitted  with  their  Patent  Steam  Superheaters  and  Mechanical  Chain  Grate  Stokers 


riarine  Type  Boilers  Specially  Adapted  for  Electricity 

Generating  Stations  effecting  the  greatest  economy  in  space 


PATENT  STEAH  SUPERHEATERS 
FEED  WATER  HEATERS 
FEED  WATER  PURIFIERS 

WATER  SOFTENERS 


—ALL  ACCESSORIES— 


PATENT  HECHANICAL  STOKERS 
STEEL  CHIHNEYS 
ECONOniSERS 
COAL  CONVEYING  HACHINERY 


COMPLETE   INSTALLATIONS  OF  STEAH  PIPING 


THE  ONLY  WATER-TIBE  BOILER 
WHICH  OBTAINED  THE  GRAND  PRIX 
AT  THE  PARIS  EXHIBITION,  1900 


HEAD  OFFICES:   Babcock  &  Wilcox  Limited,  Oriel  House,  Farrington  St.,  London,  E.  ('.. 

Represented  in  all  countries.     WORKS:    Renfrew,  Scotland.     Telephone  Nos.  i  7.)  i 

and  i742  Holborn.    Telegraphic  address,  "  Babcock,"  London. 
Our  Catalogues,  "STEAM"  and  "ACCESSORIES,"  gratis  to  Engineers  and  Steam  Users. 
WRITE    FOR    ESTIMATES    AND  PLANS 
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THE  BRUSH  ELECTRICAL 
ENGINEERING  COMPANY  E 

49.  QUEEN  VICTORIA  STREET, 


BRUSH  -BLiSCTRIC  • 

L  c  o  wr  .  ^viro  K. 


^  A  #  J.  1  JL  f 
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DICK,  KERR,  &  CO 

JLiIlYIITED, 

110  Cannon  Street^  London,  E.  IC. 


Cable  Address:  "Dicker,  London" 


Codes:  Libber's,  A  i,  ABC  and  Engineering 


Engineers  and  Contractors 

Permanent  Way 
Construction 

Overhead  and  Conduit 

for  the  Complete  Equip- 

Construction 
Power  Station 

ment  of  Electric  Tramways 

Equipment 

Car  Bodies  and  Motor 
Equipments 

generating  station,    PRHSTON,  ENGLAND 


CONTRACTORS  FOR  COMPLETE  EQUIPMENT 

 OF    THE   =  


Calcutta  Tramways^  India 

Sunderland  CorporationTramways,  England       Barcelona  Tramways,  Spai 
Dublin  and  Lucan  Tramways,  Ireland 
City  of  Carlisle  Tramways,  England 
Grimsby  and  Cleethorpes  Tramways,  England      East  Ham  District  Tramways,  London 
Camps  Bay,  Cape  Town  and  Sea  Point  Tramways,  South  Africa,  Etc.,  Etc. 


Dover  Corporation  Tramways,  England 

ain 

Madrid  Tramways,  Spain 
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DICK,  KERR,  &  CO 


LIMITED, 


SOLE  SELLING  AGENTS  FOR  THE 


English  Electric  Manufacturing  Co.,  Ltd. 

PRESTON,  LANCASHIRE,  ENGLAND 


MANUFACTURERS  OF 

Standard  Apparatus  of  the 

''SHORT'  System  for 
ELECTRIC  TRACTION 


Direct  Current  Generators  50-5000 
Kilowatts 

Alternating  Current  Generators  50-5000 

Kilowatts 
Rotary  Converters 
Traction  Motors  20-200  H.P. 
Solenoid  Blow-out  Controllers,  Etc.,  Etc. 


NEW  ROLLING  STOCK,  WATERLOO  &  CITY  UNDERGROUND  RAILWAY,  LONDON 

Electrical  Epuipments  of  our  Standard  Types 
  supplied  or  on  order  for  —  ^-^  


The  Co  rporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 
The  Corporation 


of  Liverpool 
of  Manchester 
of  Leeds 
of  Nottingham 
of  Sunderland 
of  Portsmouth 
of  Southport 
of  Dundee 
of  Oldham 
of  Blackburn 
of  Wigan 
of  Dover 


The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
Etc.,  Etc. 


Dublin  United  Tramways 
Liverpool  Overhead  Railway 
Blackpool  &  Fleetwood  Tramroad 
Waterloo  and  City  Railway 
East  Ham  District  Council 
Potteries  Electric  Tramways 
Dudley  &  Wolverhampton  Tramways 
Kinver  Tramways 

North  Shields  &  Tynemouth  Tramways 

North  Staffs.  Tramways 

Calcutta  Tramways,  India 

Camps  Bay  &  Cape  Town  Tramways,  S.  A. 

Grimsby  &  Cleethorpes  Tramways 

British  Electric  Traction  Co. 
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DICK,  KERR,  &  CO. 

JLIIVIITED, 

...Engineers  and  Contractors... 


Girder 

Rails, 

All 

Sections 

^^^^^ 

Flange 

Rails, 

All 

Sections 

POINTS  AND  CROSSINGS 
SPECIAL  TRACK  WORK  TURNTABLES  AND  TRAVERSERS 


PERMANENT  WAY  CONSTRUCTION    SUNDERLAND,  ENGLAND 


Permanent  Way  Construction 


We  have  constructed  a  greater  mileage  of  tramway  permanent  way  than  any  other  firm 
in  the  world. 


Electric  Conduit  Construction 


The  experience  and  facilities  which  we  have  acquired  in  the  construction  of  practically  all 
the  cable  conduit  laid  in  Great  Britain  place  us  in  a  specially  favourable  position  to  under- 
take electric  conduiiconstruction. 


STREET  RAILWAY  JOURNAL. 
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The  Electric  Railway  and 
Tramway  Carriage  Works, 

LIMITED 

PRESTON,  LANCASHIRE,  ENGLAND 


BELLAMY  REVERSED  STAIRWAY  TYPE  TOP-SEAT  CAR.    SEATING  CAPACITY,  56  PASSENGERS. 


The  Notable  Improvements  in  Design,  Construction 
and  Finish  Embodied  in  our  Top=Seat  Single=Deck 
and  Open  Cars  have  made  Preston  Practice  the 
acknowledged  standard  in  British  Tram=Car  Building 

Telegraphic  Address : 

"ELECTRAM,  PRESTON"  LIEBER'S  CODE 


4:2  STREET  RAILWAY  JOURNAL. 


Aberdeen 


Corporation 


Tramways 


f  ^  ^ 

The  whole  o?  the  JVlaterial  used  in 
.  .  .  connection    with    the  .  .  . 


"OVERHEAD  CONSTRUCTION" 


^or  these  Tramways  was  speciallcj 
DESIGNED,  SUPPlilED  and  ERECTED  by 


P 


HCO. 


(LIMITED), 

GoflTf^ACTiKG  Engineers, 

S3,    VIOTORIA    STREET,   LONDON,   S.  W. 


Contractors   to   the    Corporations   of   Aberdeen,    Brighton,  Bradford, 
Durban  (Natal),  Glasgow,  Manchester,  Halifax,  Portsmouth, 
Southport,   Southampton   and  Stockport. 
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D.  BRUCE  PEEBLES  &  CO. 

TAY  WORKS,  EDINBURGH,  SCOTLAND. 


7 


Sole  Manufacturers  and  Patentees  of 


STANDARD  SIZES. 

50-500  K.  W. 

PATENTS 


Standard  450  H.  p.  Peebles  Traction  Generator.  340  revs,  per  minute. 

TRACTION  GENERATORS 


FIXED  LEAD,  HIGH   EFFICIENCY,  SPARKLESS, 
No  Load  to  25  per  cent  overload. 


30,000  K.  W. 


LONDON  OFFICE, 


N  HAND. 
39  VICTORIA  STREET,  S.  W. 
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IMPERIAL  ELECTRIC  SUPPLIES,  LTD.  I 


I* 


IMPERIAL  ELECTRIC  SUPPLIES,  LTD. 

86  CHARING  CROSS  ROAD 


TELEGRAMS  THRILL,  LONDON. 
TELEPHONE  No.  2486  QERRARD. 


LONDON,  W.  C. 
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GLOVERS 


CABLES 


FOR  ALL  PURPOSES 


W.  T.  GLOVER  &  CO.,  Ltd 

TRAFFORD  PARK 
MANCHESTER,  ENGLAND 
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I 


SOCIETE INDDSTRIELLE  d'ELECTRICITE  I 


Precedes  Westinghouse 

[»CHoi5J)3  SIEGE  SOCIAL:    45,  Rue  de  1' Arcade  (Boulevard  Haussmann),  PARIS 

USINES  au  HAVRE 


^  CONSTRUDTEURS  fin  FRANCE  llo  IHATERIEL  ELEDTRIQUE  | 


Westinghouse 


Cette  Societe  a  fourni  en  un  an  et  % 
demi :  ♦ 


En  Generatrices:  plus  de  27,000  HP.  J 


Quelques  Installations  faites  par  la  Societe: 

Station  Qeneratrice  des  Moulineaux  =       =       =        13,500  MP. 

Station  Qeneratrice  de  Vitry    =       =  =       =       =  10,500 

Sous  Station  Exposition        =       =  =       =       =  3,500 

Tramways  de  I'Exposition        _       -  =       =       =  1,200 

Plateforme  Mobile  de  I'Exposition  =       =  600 

Metropolitain  de  Paris       =       =       =  =       =       =  9,200 

Tramways  de  Penetration,  Paris  =       =       =  33,000 

Locomotives  Electriques  Quest          =  =       =       =  2,000 

t  Etc.,  Etc. 

Z  CB.  - 
^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦j 


♦ 
♦ 

J 

♦ 
♦ 


En  moteurs:  plus  de  5,000  HP. 
En  Equipments  de  tramways :  plus 
de  35,000  HP. 


♦ 
♦ 


J 
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ESTABLISHED  tSOO. 

Elliott  Bros., 

Century  Works, 
....LONDON.  S.  E. 


ELECTRICAL 

ENGINEERS 


Recording  instruments  for 
every  description  of  tests  re- 
quired in  connection  with  trac- 
tion work. 

Ammeters  for  leakage  tests. 

Sole  agents  for  the  sale  of 
WESTON  instruments  in  Great 
Britain  and  British  Colonies. 


Special  Arrangement  of  Recorders  for  Starting  Currents,  Etc.,  Etc., 
on  Tram  Cars. 


Ah 

Ac 

Ah 

t 


Nalder  Bros.  &  Thompson, 


LIIMIITEID- 
Makers  of 


I  Electrical  Measuring  lnstruments| 

Switchboards  and  Circuit  Breakers. 


Portable  Ammeters  and  Voltmeters. 
CATALOGUE  FREE  ON  APPLICATION. 

ADDITIONAL  MATTER  IN  PREPARATION, 


Telephone  No. 

124  Bank. 


Telegraph  Address, 

Occlude,  London. 

^  34  QUEEN  STREET,  LONDON,  E.  C.  ^ 


Ltd. 


CONNOLLY  BROS., 

INSULATED 

Wire  EM  Gable  Makers 


Telegrams, 
"Connolly's,  Blackley." 


BLACKLEY,  HANCHESTER 


Telephone, 
No.  2361. 


3 
cd 
O 

•a 

0) 

u 

> 
o 

n 

-J 


SPBGIAUTIBS 


Cables  up  to  one  square  inch  section  insulated 
with  high  insulation  Vulcanized  rubber. 
Concentric  Cables  of  all  descriptions. 
Board  of  Trade  Cables. 


Low  Insulation  Vulcanized  India-rubber,  combined 
with  great  flechanical  Strength  and  Durability,  suit- 
able for  the  highest  working  pressures.  The  most  eco- 
iioniii  .il  cable  for  Central  Station  and  Tramway  Feeders. 


Special  Arc  Light  and  Trolley  Cords. 
Flexible  Cables  for  Switchboards. 

Dynamos  and  Motors 


Sole  Manufacturers  of  "Blackley"  Tape 
self-adhesive.  The  best  Tape  for  out- 
side coveriiiji  in  the  market  


Insulated  Wires  and  Cables  for  Car  Equipment. 
Insulating  Tapes  for 

Motor  Manufacturers. 

Write  for  our  latest  Catalofiue  and 
Keferences.        Corresjtondence  in 
Preneh,  German  and  Italian.  .   .  . 


o 
c 

-t 

n 

cr 
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Manufacturers  and  Patentees  of 

Traction  Supplies 


TRAHCAR  FITTINGS 


F  2555 

12s.  Qd-  each. 

Polished  Brass  Ceiling  Fitting. 
Holo])hane  Well  Glass. 
Wood  Block,  3s.  611.  extra. 


F  2576 

gs.  gd.  each. 

Platform  Fittings,  Polished  Brass. 
Complete  with  Swan  Neck 
Bracket. 


SIDE  VIEW. 
F  2597 

45s.  each. 

DASH-BOARD  LIQHT. 

Strong  Cast  Iron  Back  arranged 
to  bolt  to  Dash  of  Car,  Polished 
Brass  Ring,  and  Plate  Glass  Front, 
Strong  Lock  and  Hinges. 
Rubber  Packing. 
For  I  or  2  Lamps. 


1  Light, 

2  Lights,  17s.  Qd.  each. 
Polished  Brass  or  Bronzed. 

Enamelled  Reflector. 
Wood  Block,  4s.  Bd.  extra. 


TELEPHONES  FOR 
TRACTION  SY5TEnS 


F  2553 

gs.  5d.  each. 

Signal  Lamp  Fitting. 
Hand  Wrought  Leaf- 
work. 
Polished  Brass. 


RE  N2    \^  370216 
K  202 

TELEPHONE    PLUG    BOX    FOR  FITTINQ 
INTO  FEEDER  PILLARS. 


F  2548 

2s.  ^0d.  each. 

Poli.shed  Brass. 
rCut  Shade,  extra,  6S' 


with  Watertight  Jlicrophone,  but  without 
Switch  Key,  and  with  the  Flexible  Cable 
terminating  in  a  4-Way  Plug  which  tits  the 
4- Way  Plug  Socket  of  K  202. 

This  box  is  intended  to  be  fixed  on  the 
Cars,  so  that  in  case  of  need  the  Car  Con- 
ductor has  immediate  access  to  the  Tele- 
phone. 


T±  GENERAL  ELECTRIC  COMPANY 


Head  Offices,  Warehouses  and  Showrooms  ; 
69,  71,  88  and  92  QUEEN  VICTORIA  STREET,  LONDON,  E.  C. 


Limited 


Worhs 


Peel  Works,  ADELPHI,  SALFORD. 
Sherlock  Street,  BIRMINGHAM. 
J   Brook  Green,  HAMMERSMITH. 
Union  Street,  SOUTHWARK. 
CLERKENWELL. 


f  Victoria  Bridge,  MANCHESTER. 

71  Waterloo  Street,  GLASGOW. 
I  56  Barwick  Street,  BIRniNQHAM. 
Branches  ;  \   'S  Westgate  Road,  NEWCASTLE= 
ON-TYNE. 
16  Andrew  Street,  DUBLIN, 
I  St.  nary  Wharf,  CARDIFF. 


EJEC TRADE  MARK 


Agents  for  the  Commonwealth  of  Australia  and  New  Zealand  : 

LAWRENCE  &  HANSON,  3  Wynyard  Street,  Sjdney,  and  167  Queen  Street,  Melbourne 
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Manufacturers  and  Patentees  of 

Traction  Supplies 


SWIVEL  TROLLEY  HEAD 


Wood's  Patent  No.  28839— 1897  and  20983—1999 


T  llOla 

This  Trolley  Head  embodies  the  whole  of  the  improvements 

made  during  the  last  5  years,  and  includes  a  Self-oiling  arrange 
ment  consisting  of  a  hardened  hollow  Steel  Spindle  with  a  slot  cut 
through  on  the  bottom.  The  spindle  is  filled  with  grease  and  will 
run  for  six  weeks  without  attention. 

It  is  a  pioneer  head  and  the  one  which  has  first  run  with  the  rope 
tied  up  to-the  pole  in  Great  Britain  or  America.  Not  a  single  acci- 
dent has  occurred  with  it  during  the  five  years  it  has  been  in  con- 
tinual use  on  many  of  tlie  largest  systems. 

The  method  of  insulation  employed  provides  absolute  security. 

It  is  formed  in  one  piece  and  can  be  readily  fixed  by  unskilled 
labour.  The  weight  of  the  head  is  reduced  to  a  minimum  and  the 
bearing  surfaces  are  the  largest  obtainable  and  are  provided  with 
an  adjustment  which  can  be  regulated  to  l-(iO  of  an  Inch.  The  thrust 
from  the  wire  is  taken  on  a  ball  bearing,  an  arrangement  which  has 
been  found  necessary  to  all  Swivelling  Trolley  Heads,  and  has  been 
adopted  by  all  leading  lines  in  Great  Britain  and  on  the  Continent. 


FROGS,  CROSSINGS  AND 
MOVABLE  POINTS 

Wood's  Patent  No.  5171  — 1897 

For  Use  in  Connection  with  Swivel  Trolley  Head 


T  322m 
3-WAY    FROG  FIXED. 


T  324. 
MOVABLE  POINT. 


me  GENERAL  ELECTRIC  COMPANY 


Head  Offices,  Warehouses  and  Showrooms 

69,  71,  88  and  92  QUEEN  VICTORIA  ST.,  LONDON,  E.  C. 


Limited 


worhs : 


Peel  Works,  ADELPHI,  SALHORD 
Sherlock  Street,  BIRMINQHAIVl 
Brook  Qreen,  HAMMERSMITH 
Union  Street,  SOUTHWARK 
CLERKENWELL 


(  Victoria  Bridge,  MANCHESTER 
I   71  Waterloo  Street,  OLASOOW 
_  .  I  56  Barwick  Street,  BIRMINGHAM 

DPflnCnCS  I       13  Westgate  Road,  NEWCASTLE 
ON-TYNE 
16  Andrew  Street,  DUBLIN 
(  St.  Mary  Wharf,  CARDIFF 


REG" TRADE  MARK 


Agents  for  the  Commonwealth  of  Australia  and  New  Zealand: 

LAWRENCE  &  HANSON,  3  Wynyard  Street,  Sydney,  and  167  Queen  Strtet,  Melbourne 


1 127 
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STANDARD  SIZES:- 
5,  10,  20,  30  and  50  KW. 
FOR 

100  and  50  CYCLES, 
MOUNTED  IN  SUBSTATION  TANKS, 
STREET  TANKS 
OR 

CENTRAL  STATION  COVERS. 


*  A  A  *  *  AAA******  *.*  *  A  *  A  *  *  4  A  A 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


THESE  ILLUSTRATIONS 
SHOW 

STANDARD  TYPE  OF  TRANSFORMER 

MOUNTED  IN 
SUBSTATION  WATERTIGHT  TANK 
WITH 

TERMINAL  AND  PLUG  FUSE  CHAMBER 
AT  TOP. 


DE 


FERRANTI,  \M 


HOLLINWOOD, 
LANCASHIRE. 


<■)' 
< ' 

< ' 

i 

< 
< 

i 


<((( 
<  II 
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LAHMEYER  GEINERATORS 


The  Lahmeyer  Electrical  Co. 

...LIMITED... 

109=111  NEW  OXFORD  ST.,  LONDON,  W.  C. 


52 


STREET  RAILWAY  JOURNAL 


THE 

LLANS  Engine 


FOR 


ELECTRIC  TRACTION 


1200-H.P.  SETS  IN  THE  PUMPFIELDS  POWER  STATION,  LIVERPOOL  CORPORATION  TRAMWAYS. 


LIMITED. 


WILLANS&  ROBINSON 

VICTORIA  WORKS 

RUGBY,  ENGLAND 


STREET  RAlLVVAY  JoaRNy\L. 


WILLANS  CENTRAL-VALVE  TRIPLE   EXPANSION    ENGINE,  3000  H.-P. 


-♦~o-»-o-»-o-»-o-*-o-*o-»  < 


GRAND  PRIX 

PARIS  EXHIBITION,  1900, 


R£ET  RAILWAY  JOURNAL. 


AMBROIN 


The  Best  Insulating 
Material  for  Overhead 
Line  Construction  — 


GREAT  BRITAIN 

Estler  Bros., 
London,  E.  C, 

25  Laurence  Pouutney  Lane, 
Cannon  Street. 


BELGIUM 
Q.  F.  Duerr, 

Briissel, 

rue  Neuve,  68. 


Manufactured 
by 


THE 


ITALY 
Ing.  Roland  Remy, 
Torino, 

Corso  Oporto  25. 


AnBROIN= 
WERKE 


BERLIN-PANKOW 
GERMANY. 


AUSTRIA 
Rob.  Prey, 

Wien  III. 

Radetzkystr.  13. 
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Felten  &  GuilleaumcCarlswerk 


ACTIBN=GBSEL,L,SGI1/\rT,  MUL-NEIM-ON-RHINC 
Manufacturers  of  All  Kinds  of 

IRON,  STEEL,  COPPER  tSlECTRIC  CABLES 
and    BRONZE    WIRE  Telegraphy.  Telephony.  Electric 

For  All  Purposes    ^    ^    ^  jS!     ^^^W    Light,  Transmission  of  Power.  Etc. 


Laying  of  Felten  &  auilleaiime's  Electric  Light  Cables  in  flunich. 


Speciality  for  Ciectric  Tramways: 

Feeding  Cables  and  C 
Return  Current 
Cables 


Wire  Ropes 
Of  Iron, 
5teel  and 
Copper 


Trolley 
Wire 

Thousands  of 
Miles  Supplied 


Guard 
Wire 


Of  Hi«[li  Breaking 
Strain 


"Neptune"  Copper  Rail  Bonds 

For  Electrical  Tramways  and  Light  Railways 


Sole  Agents  for  the 
United  Kingdom  : 


W.  F.  Dennis  O  Co.  SeT  -  London,  E.  C. 
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KELVIN  &  JAMES  WHITE,  ltd. 

Sole  Makers  of  Lord  Kelvin's  Patent  Instruments 
GRAND   PRIX   (highest  possible  award)   PARIS  IQOO 

Electrical  Instruments  CLASSES 

Suitable  for  TRACTION  or  LIQHTINQ    ^    ^    All  ranges  direct  or  alternating  current 

Ammeters,  Voltmeters,  Wattmeters,  Testing  Instruments,  Standard 
Kelvin  Balances,  Standard  Electrostatic  Voltmeters,  Switchboards, 
Switch  Gear,  and  all  Central  Station .  requisites     J-     J-     J-  ^ 

Write  for  catalogue  to  18  Cambridge  St.,  GLASGOW,  and  66  VictoriaSt., LONDON 


THE  BELL  PUNCH  &  PRINTING  CO.,  Ltd., 

52,  54,  56  &  58  TABERNACLE  STREET, 

LONDON,  E.  C. 

The  Box  Punch  as  illustrated  in  the  sketch  has  now  been  in  use  for  several  years  and 
has  supplanted  in  a  great  measure  the  original  Hand-Bell  Punch.  No  better  proof  can  be 
given  of  its  advantages  and  efficiency  than  the  following  schedule  of  the  variousTramways, 
Omnibus  Companies  and  Corporations  now  using  this  Punch  exclusively  in  their  services. 


TRAMWAYS. 

The  North  Metropolitan  Tramways  (-ompany. 

The  London  United  Tramways,  Limited. 

The  South  London  Tramways  Company.  ■  ■ 

The  Liverpool  Corporation  Tramways. 

The  Sheffield  Corporation  Tramways. 

The  Southampton  Corporation  Tramways. 

The  Wolverhampton  Corporation  Tramways. 

The  Southport  Corporation  Tramways. 

The  London  Southerrv  Tramways  Company. 

The  Bristol  Tramways  and  Carriage  Company,  Ltd. 

The  Middlesbro",  Stockton  &  Thornaby  Electric  Tramways,  Ltd. 

The  Kiddermmster  and  Stourport  Electric  Tramways  Co. 

And  on  many  Provincial,  Colonial  and  Foreign  Tramways. 


OMNIBUSES 

The  London  General  Omnibus  Company,  Limited. 
The  London  Road  Car  Company,  Limited 
The  London  Omnibus  and  Carnage  Company,  Limited. 
The  various  Omnibus  Associations  of  London. 
Thomas  Tilling,  Limited. 

And  on  other  Numerous  Provincial  Omnibuses. 


PRINTERS 

Of  alt  description  of  Railway  and  Tramway  Tickets. 


INSULATING  ASPHALT  CONDUITS 

FOR   DRAWING   IN  UNDERGROUND 


CABLES 


INSULATING  ASPHALT  TROUGHING 

FOR  SOLID  SYSTEM   OF  LAYING 

CABLES 


THE  HOWARD  CONDUIT  CO., lid. 


Telegrams,  Ductile,  Manchester. 


TRAFFORD  PARK,  MANCHESTER 
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STERLING 
EXTRA  BLACK 
FINISHING 
VARNISH 

STERLING 
BLACK 
AIR  DRYING 
VARNISH 

STERLING 
BLACK  CORE 
PLATE 
VARNISH 


OVER  TEN  YEARS  USE  OF 

Sterling  Extra 
Insulating  Varnish 


ON  THEIR  ARMATURE  AND  FIELD  COILS 
BY  THE  LARGEST  ELECTRICAL  MANU- 
FACTURERS AND  STREET  RAILWAYS  IN 
AMERICA  AND  EUROPE  ISA  GUARANTEE 
THAT  IT  IS  THE  MOST  DURABLE  AND 
PERFECT  INSULATING   VARNISH  MADE 


Non- Corrosive 


Stands  Highest  Insulation  Test 


THE  STERLING  ^ 

511  Times  Building                         ^  ^ 

PITTSBURGH,  PA.,  U.  S.  A.      ^  ^ 

GARNISH  CO. 

95  Colmore  Row 

BIRMINGHAM,  ENGLAND 

WHICH  IS  C 

;heaper? 

4— > 

o 

0 

4—1 

c 


o 


NE  sheet  of  P.  I.  Co,  insulation  made  with  STERLING  EX- 
TRA INSULATING  VARNISH  which  will  stand  10,000 
volts  all  over  the  sheet,  or  several  sheets  of  the  ordinary  lin- 
seed coated  materials  which  cannot  be  relied  on  for  more  than  500  to 
1,000  volts  (air  space  insulation)  per  sheet. 

We  make  all  classes  of  insulated  linen,  paper,  etc.,  by  the  use  of 
"STERLING  VARNISH  "  as  manufactured  by  THE  STERLING 
VARNISH  CO.  The  exclusive  right  to  the  use  of  "STERLING 
VARNISH"  for  this  purpose  is  ours  by  contract. 

We  are  the  only  Company  who  guarantee  Insulation 


You  should  familiarize  yourself  with  our  products. 
A  "  of  samples  free  for  the  asking. 


Our  "  Book 


C/3 
U 

-a 
c 


PITTSBURGH  INSULATING  CO. 


5  1  1  Times  Building 

PITTSBURGH,  PA.,  U.  S.  A. 


95  Colmore  Row 

BIRMINGHAM,  ENGLAND 
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I  WHEELS forTRAMWAYS  j 

Of  Highest  Grade  Chilled  Iron... 

POINTS  AND  CROSSINGS,  BRAKE  SHOES,  ETC. 


♦ 
♦ 
♦ 
♦ 

I 

♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 
♦ 


Their 
Durability 
Has 
Been 
Attested 
in 

Many  Lands 


Scientific 
Methods 
Employed 

As 
The  Basis 

Of 

Manufacture 


♦ 


♦  ^  ♦ 

♦ 

♦ 


♦ 
♦ 


♦ 

t 


♦ 
♦ 


ft\ 


BUSINESS    POUNDED  1867 


♦  > 
♦ 

♦ 

iit 

%  In 


if' 


X 

'  ♦ 

II 
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Miller  &  Company,  Limited 


LONDON  ROAD  FOUNDRY 


Telegrams  :  "  Miller  Edinburgh  " 


Edinburgh,  Scotland 
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TELEGRAM,    CLUNCH,  LONDON 


TELEPHONE,  No.  3227  GERRARD 


INTERNATIONAL 
ELECTRICAL 
ENGINEERING  CO 


CLUN  HOUSE,  SURREY  STREET,  STRAND,  LONDON,  W.  C. 


1000  K.  W.  Tramway  Generator. 


100  Horse  Power  Gearless  Motor  used  on  the  Belgian 
Government  Road. 


£>    ELECTRIC  LIGHTI/NG 
Jjf    TRACTION  AND  POWER 
f  3(    TRANSMISSION  PLA/NT 

COMPLETE  EQUIPMENTS 
POR 

TRAMWAYS  AND  RAILWAYS 


16 


C 


ONTINUOUS     CURRENT     DYNAMOS  AND 
MOTORS,  SINGLE  AND  MULTIPHASE 
ALTERNATORS  AND  MOTORS, 
TRANSFORMERS,  BOOSTERS,  MOTOR 
CONTROLLERS,  SWITCHES  AND 
SWITCHBOARDS 


PRICE  LISTS  NOW  READY 


35  Horse  Power  Motor  built  for  the  Glasgow 
Corporation. 


CONTRACTS  IN  HAND  FOR  THE  MUNI- 
CIPALITIES OF  GLASGOW,  HULL,  BRAY, 
DUNDEE,  BRISTOL,  COLNE,  MIDDLETON, 
BLOEMFONTEIN,  ETC. 


ALL  BOLTS,  NUTS,  SCREWS,  ETC.,  ON 
OUR  MACHINERY  ARE  TO  STANDARD 
WHITWORTH  GAUGE. 
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Ti  BRITISH  SCHUCKERT  ELECTRIC 


TELEPHONE 
No.  1689  OERRARD 


COMPANY,  Ltd. 


TELEGRAMS 
SCHUCKERT,  LONDON 


A.  B.  C  CODE 


Clun  House,  Surrey  Street,  Strand,  London,  W.  C. 


COnPLETE  TRAMWAY  EQUIPMENTS 

TROLLEY  AND 
SURFACE  CONTACT  SYSTEHS 


Continuous  Current  Turbine  Station  at  Kolbermoor 


Generators  for  Traction,  Power  Transmission  and 

Lighting 

Motors  and  Switching  Apparatus 
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<> 


I 


THE 


British  Insulated  Wire  Co 


LIMITED 


PRESTON,  LANCASHIRE,  ENGLAND. 

Electrical  Engineers  m 
Tramway  conlraclors. 


Extract  from  Letter 
Received  from  J.  A.  BELL,  Esq.,  A.  Mo  I.  E.  E., 
City  Electrical  Engineer,  Aberdeen. 

"  The  Tramway  Committee  instructed  me  at  noon 
on  Thursda}'  to  have  a  quarter  of  a  mile  of  overhead 
construction  erected  across  our  Queens  Links. 

"  I  wish  to  take  this  opportunity  of  expressing  the 
lively  satisfaction  I  feel  at  the  way  your  Mr.  Mercer 
equipped  this  quarter  of  a  mile  of  double  track  ready  for 
actual  running  within  42  hours.  It  is  undoubtedly  the 
quickest  piece  of  work  that  I  know  of,  as  this  section  was 
equipped  permanently,  and  included  a  very  awkward 
curve  and  some  guard  wire  construction." 


A  RECORD  il 


W^vvvvvvvvs/vwvwvvvvvvvvvy  vvvvvvvy  vvvvvvvvv^vwvvvvvvvwwvv'  ^fvwy^  ^vvyy  vvwws^wwwsa/^ 
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Telegrams:   MNKINESS,  LONDON." 


Telephone  No.  826,  London  Wall. 


Punches  Tickets. 


ESTABLISHED 
OVER  A  QUARTER 
OF  A  CENTURY. 


THE  PATENT  ^  ^ 


T.  J.  WHITING  &  SONS.  Ltd.. 

7a,  SOUTH  PLACE,  FINSBURY,  LONDON,  EX. 


"Reliance" 
Check. 


THE  COMPANY  I]A\IN(;  ACQUIRED  THE 
ABOVE  ARE  NOW  PREPARED  TO  (jUOTE 
TERMS  EOR  HIRE  OE  SAME  WEFH  OR 
WITHOUT  TICKET  SUPPEY. 


WEIGHT 
about  \ 


/2 

SIZE. 


4—.  — 


These  Machines  are  made  to  be  worn 
on  the  breast. 

Are  Light  and  Reliable. 

The  Register  being  continuous  does 
not  require  re-setting,  and  can  be 
used  Open  or  Closed. 

The  Clipping  is  so  arranged  that 

clogging  of  the  Slot  is  avoided. 


Tickets. 

Speciality:  Accuracy-Quality. 


Our  long  experience  and  speci- 
ally designed  Machinery  enable 
us  to  produce  the  best  and 
most  accurate  Tickets  in  the 
world.  We  supply  some  of  the 
largest  consumers,  and  can  with 
confidence  refer  to  them  in  con- 
firmation of  this  claim. 


SAMPLES  and  PRICES 

WILL  BE  FORWARDED  ON  APPLICATION. 


WE  INVITE  COMPARISON. 


PROPRIETORS  AND  PUBLISHERS 

"'Duncan's  Tramway  Manual." 

24th  edition  (1  901  ). 

iVC/r  READY. 
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m  ELECTRICAL  POWER 
STORAGE  COMPANY  MsM 


OFFICES 

4  Great  Winchester  Street 
LONDON,  E.  c. 

WORKS 

MILLWALL, 

LONDON,  E. 


BY  SPECIAL  APPOINTMENT  TO  HIS 
MAJESTY  THE  KING 


GOLD  MEDAL 
PARIS 
1900 


THE  MOST  SUCCESSFUL  STORAGE  BATTERY  IN  THE  WORLD 


Battery  of  496  E.  P.  S.  Cells  (P.  type)  erected  for  the  Liverpool  Overhead  Railway 

SPECIAL  K.   L.   P.  TYPE   FOR  POWER  STATIONS 

Amongst  other  installations  we  may  mention  Liverpool  Corporation  (twelve  batteries), 
Bradford  Corporation  (two  batteries),  Liverpool  Overhead  Railway  (two  batteries)  ;  besides 
Leith,  Willesden,  Rathbone  Place,  Wigan,  Ilford,  Birmingham,  Birkenhead,  Perth,  etc. 
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WALTER  SGOTT,  Ltd. 

LEEDS  STEEL  WORKS,  LEEDS,  ENGLAND 
 r^/jNor/^cTUfiEFts  or  

ROLLED  STEEL  JOISTS    CHANNELS  etc 

  Girder Tramrails-A  Speciality  

  ^^^^^^'^    /v7/y/r^/?5     /Ay  £/VO^/?A/D,   

TELEGRAMS 


 — >s  o        /(■£■/?  5   

MILD     STEEL    BLOOMS,  BILLETS    S  L  ABS,  FLATS ,  Tl  N  B  A  RS  A  N  D  RO  U  N  D  S. 

CoA7POC/A/D  0/Ra£/^3  FoR     /y  Y  D^S/RfTD  Sr^A/ OR  STRT/VOT/f 
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Cable  and 
Construction  Co.,  Ltd. 


HEAD  OFFICE: 

liamilton  House, 
Victoria 

Embankment, 
London,  E.  C. 


WORKS  : 
Belvedere, 

Kent, 

England. 


f^ethod  ofjoinring 

SOLID  SYSTEM.         CABLES  IN  WOODEN  TROUGH  RUN  IN  WITH  BITUMEN. 


Laying  5olid 
System  Mains  for  the 


HAM  "TRAMS 


66 


STREET  RAILWAY  JOURNAL. 


...TUDOR... 

ACCUMULATORS 

Specially  Suited  for  Traction  Worl< 


^i-lr\r%  rkt^-wr  ^^llc  for  Traction  Generating:  and  Sub-Stat 

stationary  v^eiis  ^^^^       ^^^^      ..^^^^  _ 


ions  as 


SOUTHAMPTON  TRAMWAYS 
PLYMOUTH  TRAMWAYS 
MIDDLESBORO  TRAMWAYS 
DOVER  TRAMWAYS 


following 

CITY  AND  SOUTH  LONDON  RY. 
HILL  OF  HOWTH  ELECTRIC  RY. 
BRIGHTON  AND  ROTTINGDEAN  RY. 
FARNWORTH  TRAMWAYS 


Special  PortableCells  '^^^irEi^^ZTJ^^^^Z^. 

AS  USED  AT  PARIS,  BERLIN,  HANOVER,  DRESDEN,  Etc.,  Etc. 


Catalogues,  prices  and  foil  particulars  on  application  to 

THE  TUDOR  ACCU/nULATOR  CO.,  Limited 

16  VICTORIA  ST.,  WESTMINSTER 

WORKS:  Dukinfield,  near  Manchester 

Telegr.  Address:  '<  Subconical,  London"  UOINDOIN,  S.  W. 

Contractors  to  the  Admiralty  and  War  and  India  Offices 
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Crompton  &  Co.  us 

LONDON  and  CHELMSFORD,  ENGLAND 

GENERATORS,  MOTORS, 
EXCITERS,  SWITCHBOARDS 


contractors  tor  comptete  centrat  station  Equipment 

CHIEF  OFFICE:  Salisbury  House,  London  Wall,  London,  E.  C. 

TELEGRAMS,  "CROMPTON  LONDON.'     TELEPHONE  No.  663,  BANK 

WORKS:  ARC  WORKS,   CHELHSFORD,  ENGLAND 

TELEQRAnS,    CROMPTON  CHELMSFORD."   TELEPONE  No   2,  CHELflSFORD 


BRANCH  OFFICES: 


AGENCIES: 


Clasgow 

Biritiin);ham 

Manchester 

Leeds 

Cardiff 

Bristol 

Dublin 

Sydney,  N.  S.  W. 


Baltic  Chambers,  50  Wellington  Street      India  Kilburn  &  Co  .  4  Fairley  Place,  Calcutta 

 27  Paradise  Street  New  Zealand          .       TiirnbuU  &  Jones  Wellington,  Duuedin  and 

.    '  70  Barton  Arcade  Christchurch 

Prudential  Buildings,  Park  Row       Burnish  ■     D.  D.  Coath,  Rangoon 

Western  Mail  Chambers  Spain     J.  G.  Neville  &  Co.,  33  Calle  de  Alcala;  Madrid  and  Barcelona 

Scottish  Widows'  Buildings.  Baldwin  Street      Norway  Irgens  &  Schunian.  Bergen 

 1.2  Dawson  Street      Western  Australia  Splatt  Wall  &  Co  .  Perth 

 418  George  Street  Egypt      T.  Cook  &  Sons  (  Hgypt).  Ltd.,  Boulac  Kngine  Works,  Cairo 


CODES  USED    A  i;  P'ngineering;  Ager's  Telegram ;  Moreiug^i  Ntil's  New  Mining  and  General;  Lieber's;  and  the  A  B  C,  .)th  Edition. 


•i* 

•m 

•I* 
•II* 
•i'* 
•If 

»/'« 
•;■« 

•it* 
•if 
•il* 
•it* 

•if 

•!f« 
•if 
•if 
•if 
•If 
•II* 
•ii* 
•if 
•>,'/« 

•;/♦ 
•if 
•ii« 
•if 
•il* 
•I* 
•if 
•if 
•if 
•if 
•if 
•if 
•if 
•it* 
•<t* 
•If 
•it* 
•f 
•if 
•1* 
•■/■-« 
•/'« 
•i* 
•(i* 

•if 
•i* 

•li* 
•If 
•if 

•if 

•a* 
•If 
•if 
•if 

•;-« 
•if 

•il* 
•if 
•if 
•if 

•if 
»lf 

•a* 

•it* 
•if 
•If 
•if 

9v','« 
•if 
•t* 

•  f 
•if 

•  f 

•  f 
•f 

«  ;« 

•t« 

«,/« 

• 

•i* 

•If 
•it* 
•II* 
•if 
•if 
•if 
*t* 
•if 
•it* 
•if 
•i'* 
•f 
•■if 
•II* 
•it* 
•it* 
•il* 
•if 
•a* 
•if 
•I* 


•  •  •  •  •  o  •    •  ^  f  f  9 9 9  •  9  9  •  9  9  9  •  •  •  •  9  9  •  •  •  •  •  9  *  •  •  •  •  •  •  •  9  9  *  •  •  •  •  •  •  •  •  •  9  9  9  9  9  9  9  f  9  9  9  9  9  9  9  •,• 

•  '4  i  4  •  i  i  i  9  9  6  4  4  i  •  4  i  9  i  4  9  4  4  *  6  4  4  •  i  •  4  i  9  i  '9  i  4  •  •  4  9  4  4  i  9  9  9  9  4  •  9  '9  9  *  i  •  4  4  4  •  S  •  •  9  •  6  i  •  i  4t  6  il  i  i  9  4  •  i  i  4 


68 


STREET  RAILWAY  JOURNAL. 


Patent  indicators 

IVIanufactured  by  the  British  Electric  Car  Company,  Limited,  in  use  on 
many  of  the  principal  systems  in  the  United  Kinydom  and  Continent. 


00  1 


t  


Front  V^ew 


L 


17^"  


 -10' 


! 

I 

-J,- 


Top  View 


I*  7^'-  -* 

End  Vttw 


STANDARD  TYPE 


SPECIAL  TYPE 

The  distinctive  feature  of  this  device  is  an  arrangement  for  displaying,  by  day  as  well  as  by  night,  the 
various  terminals  of  any  system.  The  names  of  these  terminals  are  carefully  printed  on  a  continuous  rotat- 
ing screen  of  strong  linen,  the  ground  being  black  and  the  letters  left  white.  By  means  of  an  electric  lamp 
inside  the  frame  the  letters  are  shown  as  clearly  by  night  as  by  day,  the  linen  acting  as  a  tran.sparency. 

The  number  of  destinations  that  may  be  provided  on  each  screen  is  practically  unlimited,  so  that  any 
car  may  be  run  over  any  route  without  the  usual  delay  in  changing  signboards.  Various  types  of  standard 
frames  are  made. 

The  drawing  shows  the  Standard  type,  consisting  of  a  plain  frame  showing  the  destinations  only.  Other 
types,  one  of  which  is  shown  in  the  accompanying  cut,  are  fitted  with  a  hood  over  the  destination  to  carry 
a  single  or  a  double  bull's  eye  or  prism  glass.  Slides  are  arranged  behind  the  lenses  to  receive  various 
coloured  glasses. 

THE  BRITISH  ELECTRIC  CAR  COMPANY,  Limited 

HEAD  OFFICE :  18  St.  Swithin's  Lane,  London,  E.  C.       WORKS:  Trafford  Park,  Manchester 

Telegrams  and  Cables !  "AKEE,  LONDON" 
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..The... 


British  Electric  car  comiNiny's 
improved  Trach  Braite 


THE  most  effective  track  brake  on  the  market  and  the  most  simple  in  construction. 
It  enables  the  full  weight  of  the  car  to  be  brought  to  bear  upon  the  slippers,  at  the 
same  time  localizing  the  strain  in  the  brake  itself,  and  bringing  the  minimum  of  strain  on 
the  platforms.    It  may  be  readily  applied  to  any  standard  type  of  truck. 
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Brcuket,  Ibgale-  i  Shoe 
saiwe.  as  aihtr  side 


Part  ElevaUorv  wUh Bracket' removed^  to  shew  Ltvers 


FLojv.  Shot  4  GuuLts 


WRITE  FOR  PARTICULARS 


THE  RRITISH  ELECTRIC  CAR  COMPANY,  Limited 


IVIanuFactjrers  of 


TRAMWAY  and  LIGHT  RAILWAY  CAR  BODIES 


and  all 

ACCESSORY  SUPPLIES 


HEAD  OFFICE:  18  St.  Swithin's  Lane,  London,  E.  C.  WORKS  :  Trafford  Park,  Manchester 

Telegrams  and  Cables:  "  AKEE,  LONDON  " 
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Contractors  to 

GLASGOW,  LIVERPOOL. 
BIRMINGHAM  DUINDr.I^ 


INEWCASTL.E.  NORWICil, 
COVBMTRY,  BLACKPOOL,, 


^u^ERic/tL  Printing  Co 

TELEGRAMS:   31  FINNIESTON  ST., 

"tickets  „  GLASG< 

GLASGOW 


STREET  RAILWAY  JOURNAL. 
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EUROPEAN  McGUIRE  MANUFACTURING 

5  Warwick  Court,  Holborn,  London,  W.  C 


MANUFACTURERS  OF 


ELECTRIC  TRACTION  TRUCKS 


I- 


English  factory  now  being  equipped  for  the  complete  manufacture  of  Electric 

Railway  Trucks  and  Tramway  Specialties 

Agents,  MAGUIRE  &  BAUCUS, 

5  Warwick  Court  Holborn,  London,  W.  C. 


® 


!)®®(lXi)S®®®S®®®(jX!Xi;®^ 

THE  CAHALL  WATER  TUBE  BOILER 


McGuire  Electric  Truclts 


Phono-Electric 

Trolley  Wire 

Hard  Drawn  Copper  Wire 
Copper  Rods  and  Bars 


Vitrified  Tile  Conduits 


(SXsXS®®®®®®®®(i^^ 
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<li  *  OVER.  200  Bda£RS  per  year  &are  equipped  wit-H  idl 

the  latestloolsTorMHi^hesmassofWork-  m 

^  •  LANCASHIRE  BOILERS  MADE  UPTO  iO  FEET  DIAMETER  FOR  200  LB^  PRESSURE  •  49 
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TELEGRAPHIC  |  \ 
ADDRESS; 


m 


Winding  Engines, 
Mill  Gearing 

IN  ALL  ITS  BRANCHES.il 


Globe  Ir 


The  iauwiiiQEIICnilC  LIGHT  STATIOIIS  HAVE  BEnEwiPPED 

MUSGRAVE'S  ENGINES. 

MANCHESTER  CORPORATION  ELECTRIC  STATION,  22,000  H.P 

BoLtoN  Corporation,  6.000  h.f* 
HuDDERSFiELD  Corporation,  1,400  h.p. 
FuLHAM  Vestry,  LoNoor<.  2;ooo  h.p. 
Hammersmith  Vestry,  London.  2,400  h  p. 
City  OF  London  Lichtinc,  6.000  h.p. 
SouTHPORT  Corporation,  2,500  h.p. 
East  Ham  Vestry,  London,  1,400  h.p. 
Glasgow  Corporation  Tramways,  H.000H.R 

NCLISH  ELCaRIC  MaNUFACTURINCC!!  WORKS.IOOO  H.R 

Liverpool  Overhead  Railway,  1,600  h.p. 

LOWESTOFTCORPORATION  L|CHTIN0,500  H.R 
vCAROIFFCbRPORATIOHTRAMWAYS,2^00H.P^- 
S$i<;;_  TOTAL  64,300  H.R  _^;£S^ 


HUSGRAVESare  also  known  all 
OVERTHEWORLD.ASONEOFTHE 
BEST  ENGINE  BUILDERS. 


LANC 


iS'illoQcp  Cr^opM  "Bteltppl 
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mi  "SENTINEL 

STEAM  ENGINE 

For  Electric  Power  and  Lighting 


Remarkable  for  Durability,  Economy,  Close 
Governing  and  Steady  Running 

STANDARD  SIZES  UP  TO  750  H.  P. 


ALLEY  &  MACLELLAN, 

0L.A300W,  IN.  B. 
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WITTING  BROS. 


Electricdcl  Engineers  and  Contra^ctor^ 

LIMITED 

  LONDON,  E.  C.   


Electric  Power  ^  Traction 


5 


0 


Electrical  equipments  or  complete  cars  have  been  supplied,  or  are  on  order, 
to  over  20  towns,  including  Bradford  (200  cars),  Halifax,  Birkenhead,  Glasgow, 
South  Lancashire  Tramways,  etc. 

During  the  last  18  months  over  45000  horse-power  of  heavy  electrical 
machinery  has  been  supplied  by  us,  or  ordered  from  us,  for  Power,  Lighting 
and  Traction  Work. 


Head  Office,  49  Cannon  Street, 


London,  £.  C. 


Telephone.  No.  5795  BANK 


Telegrams.  "WITTING.  LONDON' 


STREET  RAILWAY  JOURNAL. 
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Davey,  Paxma/\  &  Co. 

LIMITED 

•  Engineers  - 


COLCHESTER,  ENGLAND 


IMPROVED  HORIZONTAL  COUPLED  PAXMAN'S  IMPROVED  PATENT  DOUBLE 

COMPOUND  ELECTRIC  TRACTION  ENGINE  ACTING  AIR  AND  CIRCULATING  PUMPS  COM- 

UP  TO  3,000  HORvSE  POWER  BINED  WITH  SURFACE  CONDENSER 


Catalogues,  Price  Lists,  and  Estimates,  Etc. 
Post  Free  on  Application  to 

DAVEY,  PAXMA/N  &  CO.,  Ltd. 

^^^===  Engineers  ===== 

COLCHESTER,  ENGLAND 


TELEGRAPHIC   ADDRESS:  "PAXMAN,  COL-CHESTER. 
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^^OUS  avons  I'honneur  d'annoncer  la  nomination  de 
M.  Victor  Dourin,  Rue  Boudreau  4  a  Paris  et  Rue 
de  la  Montague  2S  a  Bruxelles,  comme  notre  repre- 
sentanten  France,  Belgique,  Hollande,  Espagne,  Portugal 
et  Suisse  pour  la  veute  de  nos  articles  pour  tramways 
qui  embrassent  sp^cialement:  roues  dent^es  et  engren- 
nages,  pignons  et  trolleys.  Notre  maison  est  la  plus 
ancienae  d'Amdrique  A  manufacturer  ces  produits  ;  nos 
ateliers  sont  les  plus  considerables  et  nuUe  part  nos 
facilit^s  ne  sont  dgal^es.  M.  Uourin  se  fera  un  plaisir 
de  vous  fournir  sur  demande  catalogues  et  prix-couraut, 
et  nous  espdrons  qu'il  recevra  une  large  part  de  vos 
commandes. 

R.  D.  NUTTALL  COMPANY 

Pittsburg,  Pennsylvania,  Etats  Unis  d'Amertque 


■^^IR  beehren  uns  hiermit  anzuzeigen,  dass  wir  die 
Herren  Albert  Thode  &  Co.,  25  Konigsstrasse, 
Hamburg,  niit  unserer  Vertretung  in  Deutschland  be-hufs 
Vertriebs  unserer  Trambabn-Bedarfsartikel,  woruuter 
Transmissionsrader,  Triebel  und  Trolleys  unsere  Speziali- 
tateu  bilden,  beauftragt  haben.  In  diesem  Geschafts- 
zweige  haben  wir  in  Amerika  bahnbrecheud  gewirkt  ; 
unsere  Werke  sind  die  grossten  in  ihrer  Art  und  unsere 
Fazilitaten  stehen  uniibertroffen  da.  Mit  Vergniigen 
werden  Ihnen  die  Herren  Thode  &  Co.  auf  Verlangen 
Kataloge  und  Preislisten  iibermitteln,  und  liofFen  wir, 
dass  Sie  unseinen  bedeutenden  Anteil  Hirer  Bestellungen 
zukommen  lassen  werden. 

R.  D.  NUTTALL  COMPANY, 

Pittsburg,  Pennsylvania,  U.  S.  A. 


PREGIAMO  ANNUNCI ARE  cheilsignor  Giovanni 
Checchetti,  Via  Tomaso  Grossi  N.  2  Milano,  e  stato 
nominato  nostro  rappresentante  in  Italia  per  la  vendita 
di  accessor!  per  tramway  e  priucipalmente  per  le  uostre 
specialita,  che  sono  :  ruote  ad  iugranaggio,  ruote  con- 
duttrici  di  elettricita  e  pignoni.  Noi  siamo  una  delle  piu 
vecchie  case  d' America  in  questa  Industria  :  i  nostri 
stabilimenti  sono  i  piu  grandi  del  genere  ed  il  nostro  im- 
pianto  non  e  superato  altrove. 

II  Signor  Checchetti  sara  lieto  di  fornirvi  cataloghi 
e  prezzi  dietro  seniplice  richiesta  e  speriamo  di  potere 
ottenere  una  buona  parte  dei  vostri  ordini. 

R.  D.  NUTTALL  COMPANY 

Pittsburg,  Pennsylvania,  U.  S.  A, 


■^^IR  beehren  uns  hiermit  anzuzeigen,  dass  wir  die 
Herren  Blau  es  Lukacs,  Podmaniczky-Utcza  2, 
Budapest  VI,  mit  unserer  Vertretung  in  Ungarn  be-hufs 
Vertriebs  unserer  Trambahn-Bedarfsartikel,  worunter 
Transmissionsrader,  Triebel  und  Trolleys  unsere  Spezi- 
alitaten  bilden,  beauftragt  haben.  In  diesem  Geschafts- 
zweige  haben  wir  in  Amerika  bahnbrecheud  gewirkt ; 
unsere  Werke  sind  die  grossten  in  ihrer  Art  und  unsere 
Fazilitaten  stehen  uniibertroffen  da.  Mit  Vergniigen 
werden  Ihnen  die  Herien  Blau  &  Lukacs  auf  Ver- 
langen Kataloge  und  Preislisten  iibermitteln,  und  hoffen 
wir,  dass  Sie  uns  einen  bedeutenden  Anteil  Ihrer  Bestel- 
lungen zukommen  lassen  werden. 

R.  D.  NUTTALL  COMPANY, 

Pittsburg,  Pennsylvania,  U.  S.  A. 


'P'ENEMOS  gusto  en  participarle  que  hemos  nombrado 
al  Sr.  Victor  Dourin,  ntim  4  Rue  Boudreau,  Paris, 
y  niim  28  Rue  de  la  Montague,  Bruselas,  nuestro  repre- 
sentante,  en  Francia,  B^lgica,  Holanda,  Espafia,  Portu- 
gal, y  Suecia,  para  la  venta  de  nuestros  artef^ctos  de 
Tranvias,  siendo  nuestra  especi  tlidad  Ruedas  dentadas, 
Pifiones  y  Ruedas  para  el  contacto  de  la  barra  de  conduc 
cion  electrico.  Somos  los  primeros  en  este  ramo  en  Ameri- 
ca ;  nuestras  fdbricas  son  las  mds  grandes,  y  nuestra  facili  • 
ddd  es  sin  igual  en  todas  partes.  El  Sr.  Dourin  tend  a 
mucho  gusto  en  surtir  catdlogos  y  dar  precios  d  quien  lo 
pida,  y  esperamos  obteaer  parte  de  sus  pedidos. 

R.  D.  NUTTALL  COMPANY 

Pittsburgh,  Pennsylvania,  E,  U.  de  A. 


VV/IR  beehren  uns  hiermit  anzuzeigen,  dass  wir  die 
Herren  Lehman  &  Co.,Wien  VII,  Siebensterngasse 
25,  Wien,  mit  unserer  Vertretung  in  Oesterreich  (ausge- 
nommen  in  dem  Kiinigreich  Bohmen  und  den  tsche- 
chischen  Kreisen)  behufs  Vertriebs  unserer  Trambahn- 
Bedarfsartikel,  worunter  Transmissionsrader,  Triebel  und 
Trolleys  unsere  Spezialitaten  bilden,  beauftragt  haben. 
In  diesem  Geschaftszweige  haben  wir  in  Amerika  bahn- 
brecheud gewirkt  ;  unsere  Werke  sind  die  grossten  in 
ihrer  Art  und  unsere  Fazilitaten  stehen  uniibertroffen  da. 
Mit  Vergniigen  werden  Ihnen  die  Herren  Lehman  &  Co. 
Kataloge  und  Preislisten  iibermitteln,  und  hoffen  wir, 
dass  Sie  uns  einen  bedeutenden  Anteil  Ihrer  Bestellungen 
zukommen  lassen  werden. 

R.  D.  NUTTALL  COMPANY, 

Pittsburg.  Pennsylvania,  U.  S.  A. 


VVTIR  beehren  uns  hiermit  anzuzeigen,  dass  wir  die 
Bohmische  Elektricitiits  Gesellschaft  W.  Suchanek 
&  Co  ,  Jungmannstrasse  26,  Prag,  mit  unserer  Vertretung 
ill  Oesterreich  fur  das  Konigreich  Bohmen  und  die 
tschechischen  Kreise  behufs  Vertriebs  unserer  Trambahn- 
Bedarfsartikel,  worunter  Transmissionsrader,  Triebel  und 
Trolleys  unsere  Spezialitaten  bilden,  beauftragt  haben. 
In  diesem  Geschaftszweige  haben  wir  in  Amerika  bahn- 
brecheud gewirkt ;  unsere  Werke  sind  die  grossten  in 
ihrer  Art  und  unsere  Fazilit.aten  stehen  uniibertroflFen  da. 
Mit  Vergniigen  werden  Ihnen  die  Herren  Suchanek  & 
Co.  auf  Verlangen  Kataloge  und  Preislisten  iibermitteln, 
und  hoffen  wir,  dass  Sie  uns  einen  bedeutenden  Anteil 
Ihrer  Bestellungen  zukommen  lassen  werden. 

R.  D.  NUTTALL  COMPANY, 

Pittsburg,  Pennsylvania,  U.  S.  A. 


^J^E  also  beg  to  announce  that  The  Electric  Tramway 
Equipment  Company,  139  to  140  Conybere  Street, 
Birmingham,  England  who  have  represented  us  for 
some  years  past,  will  still  continue  to  handle  our  busi- 
ness for  all  of  Great  Britain,  and  are  better  prepared 
than  ever  to  meet  any  requirements  in  our  line. 

^   ^  ^ 

R.  D.  NUTTALL  COMPANY 

Pittsburg,  Pennsylvania,  U.  S.  A. 
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R*D*NUTTALL  CO* 

PITTSBURC  PA-  U-SA' 


PIONEERS"  IN 


GEAR  AND  PINION  CUTTING 


ROLtNli'B.  RESPESS 


SOLE  LICENSED  MANUFACTURERS  OF 

UNION  STANDARD  TROLLEYS. 

MANUFACTURERS  OF 

THE  BEST  or  ALL       ff^^M%MtlR^      BEARING  METALS. 

Write  for  Catalocf  <ind  Price  Lists. 


For  List  of  European  Representatives  see  opposite  page. 
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"Robb- Armstrong" 
Engines  at 
Barcelona,  Spain. 


Built  by 

ROBB 

Engineering 
Company 
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THE  MORRIN 
PATENT. .  . 


"CLIMAX" 

Water = Tube  Boilers 

Over  500,000  M.P.  in  use 


What  T.  A.  Edison  thinks  of  the  Morrin  "Climax"  Steam  Boiler 

From  the  Laboratory  ot  Thomas  A.  Edison,  Orange,  N.  J. 
Messrs.  B.  R.  Rowland  &  Co  ,  Ltd. 

Reddish,  England. 
Dear  Sirs  : — Replying  to  yours  of  May  27th,  I  beg  to  state, 
we  have  at  our  iron  ore  plant  about  1000  horse-power  Climax 
boilers  and  are  at  present  erecting  at  our  new  Portland  cement 
plant  1500  hor«e  power  of  the  same  boilers 

I  have  had  an  experience  with  the  Climax  boiler  of  nearly 
ten  years  and  consider  it  for  operation,  capacity  and  durability, 
one  of  the  best  boilers  made.  Yours  very  trnlv. 

THOS.  A  EDISON. 


Telegraphic  Address,  "Heroic  Reddish"       Telephone,  No  47  Heaton  Moor 

B.  R.  ROWLAND  &  CO  ,  Ltd. 

"CLIMAX  WORKS,"  REDDISH,  NEAR  MANCHESTER,  ENGLAND 

Sole  Maii\ifacturers  out  ide  U  S.  .America,  to  whom  all  enquiries 
should  be  addressed. 


FREDERICK  SMITH  &  CO.,  WIRE  MANUFACTURERS,  LTD. 

TROLLEY  WIRE.    High  Conductivity  Copper  Wire.    STEEL  WIRE. 
Anaconda  Works,  Caledonia  Works, 

Salford,  Manchester,  England.  Halifax,  England. 


ALF.  DIENER  &  CO., 

Agents  and  commissioners  for  all  kinds  of  electrical  supplies 
ZURICH  (SWITZERLAND) 


SIMPLEX  STEEL  CONDUBTS 


Simplex 
Emigrant  Fitting 
Cat.  Nos.  821-S27. 


 FOR  

ELECTRIC  WIRING 

Largely  used  for  lighting  Car  Inspection  Fits,  Sheds,  etc  A  complete  protective 
System,  with  Standardized  Accessories  and  Fittings,  ordinary  and  watertight.  The 
best  method  of  installing  Electric  Light,  Power,  Bells  and  Telephones. 

Reduction  in  First  Cost,  Erection  Cost  and  Maintenance  Cost 
Paris  International  Exhibition  1900- Gold  Medal  and  Silver  Medals 

NEW  PRICE  LIST-REDUCTION  IN  PRICES 

Particulars  from 

THE  SIMPLEX  STEEL  CONDUIT  CO.,  Ltd. 

COVENTRY  ST.,  BIRiVI INGHAM,  ENGLAND 
Contractors  to  His  Majesty's  Government  and  the  Principal  Railway,  Tramway  and  Steamship  Companies. 


Registered 


Trade  Mark 
On  Admiralty  List. 
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VERUS 


OVERHEAD  LINE  MATERIAL 


Bracket    Hangers,  PuU-offs 
Straight  Line  Insulators 
Section  Insulators 
Cro  s  s  i  n 
Frogs 
Etc. 


Insulated  Turnbuckles 
Globe  Turnbuckles 
Brooklyn  Strains 
Globe  Strains 
Ear./* 
Etc. 


Manufactured 
by 


The  Electric  Tramway  Equipment  Co.  138 140 

BIRMINGHAM.    ENGLAND.  ConybereSt.( 


No  Somos  Magos. 

Con  nuestra  varilla  no  podemos  tocAv 
las  monedas  de  niquel  que  se  reciben  y 
volverlas  de  oro. 

No  hay  nada  sobre-natural,  imposible 
o  magico  en  lo  que  ofrecemos. 

Decimos  senciUamente  qtie  por  los 
certilicados  que  tenemos  de  cientos  de 
superintendentes  dignos  de  confianza, 
que  la  Lanza  Agarradora  de  Trolley, 
Wilson,  ahorrari  dinero  en  cualquier 
linea  de  trolley  que  se  use. 

De  esto  estamos  atasolutamente  segu- 
ros.  Lo  creemos  implicitamente.  Li. 
decimos  sin  restriccion  alguna. 

Estamos  preparados  i.  probarlo. 

Deseamos  que  cada  director  y  com- 
prador se  convenza,  que  en  este  lugdr 
pueden  empezdr  &  ahorrar  dinero,  y  que 
cuanto  antes  empiecen,  tanto  mas  ahor- 
rar An. 

WILSON  &  CO., 

315  FULTON  ST., 
BROOKLYN,  N.  Y.,  E.  U.  de  A. 

Direccion  por  Cable  "Steingreve." 


^HE  WEIR 
FEED  PUMP 

For  High-Pressure  Boiler  Feeding. 
For  Water=Tube  Boilers  of  all  Kinds. 

ECONOMY  in  Steam  Consumption. 

RELIABILITY  in  Working.  contractors  to  the  Admiralty  ; 
EFFICIENCY  all  over.  and  to  sixteen  Governments. 

In  Use  on  ELEVEN  MILLIONS  I.H.P. 

LONDON  OFFICE:  78  BILLITER  BLDGS. 

|Q.  &  J.  WEIR     Cathcart,  GLASGOW 


PIPE  SYSTEMS  S 


FOR 


•1 

ml 


POWER  STAT/ONS 


Contractors  for  Pipework  to  the  Metropolitan  Boroughs 
of  Hackney.  Hampstead,  Shoreditch,  and  Plumstead. 


Contractors  for  Pipework  at  the  following  electricity 
works:  Birkenhead,  Maidstone,  Leyton,  Dartford,  Sutton, 
Coldfield,  and  many  others. 

AITON  <&  CO. 


ml 
ml 

1 
ml 

ml 

•V 

•/ 
mi 


WESTERN  WORKS 
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HYTHE  ROAD 

WIL.I.ESDEN  JUNCTION 


LONDON.  N.  W. 
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Our  Foreign  Department  respectfully  solicits  the  business  of  individuals  and  corporations  abroad.  We 
act  as  purchasing  agents,  engineers  and  fiscal  agents.  We  can  quote  minimum  prices  immediately  upon 
request,  by  cable  or  letter,  and  guarantee  prompt  action.    We  handle  electric  railway  material  of  all  kinds. 


0 
L 
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■0 
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0 

0 
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Wendell  et  MacDuffie 

NEW  YORK      BRUXELLES  PARIS 


ii  BUREAU  PRINCIPAL: 

CHASSE-NEIGE  POUR  SIMPLE  VOIR      26  Cortland  St.,  New  York,  Etats-Unis 

Adresse  par  Cable:  WENMAC 


BRAS  DE  SUPPORT 


ENGRENAGE 


NEOOCIANTS  EN  FOURNITVRES  POUR 

rElectricite  et 
Chemins  de  Per 


Notre  Departement  Etranger  sollicite  les 
ordres  des  particuilers  et  des  corporatidns. 
Nous  op^rons  comma  acheteurs,  inge'nieurs 
et  agents  fiscaux.  Nous  sommes  a  meme 
de  donner  les  derniers  prix  dis  la  recep- 
tion d'une  demande  et  nous  en  garantis- 
s<ins  la  prompte  executlun. 


rOTE^U  ELECTKinUE 


COM.MUTA  I  I.L^J; 


BALAYEIUSE  A  NEIGE 

Codes:  Lieber  et  Premier 

(de  preference  Code  Lieber} 


BRAS  DE  SUPrORT 


VIIITURE  POUR  DUESSER  LES  POTEAUX, 
FAIRE  DES  REPARATIONS,  ETC. 


WA'.ON  D  ARRiiSAGE 


VICTOR  DOURIN 

Representant  pour  I'Europe 

28  Rue  de  la  Montagne,  -  BRUXELLES 
4  Rue  Boudreau,     -     -     -  PARIS 


CHASSE-NEIGE  POUR  DOUBLE  VUIE 


Wir  besitzen  ein  alien  modernen  Anspriichen  entspre- 
chendes  Department  fiir  das  Ausland,  und  befasst  sich 
dasselbe  ausschliesslich  niit  Exportgeschiiften.  Schreiben 
Sie  an  uns,  um  voile  Information  betreffs  unseres  Systems, 
vvie  wir  als  Einkaufsagenten  fiir  Korporationen  zu  Werke 
gehen,  zu  erlangen.  Es  wird  Sie  interessiren  und  Ihnen 
(ield  ersparen. 


Tenemos  un  Departaniento  lixtranjero  &  la  allura  de  las 
necesidades  del  dia  y  nos  ociipamos  exclusivamente  del 
negocio  de  exportaci6n.  Esciibannos  para  que  puedan 
obtener  informes  completos  acerca  de  la  ejecucion  de  nuestro 
sistema  como  agentes  compradores  pira  corporaciones-  Ser& 
para  el  interes  de  Vds.  asicomo  economizarles  dinero. 


See  pages  17K,  1?!),  2(15  and  ;ilO  of  this  issue 
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George  t  Milnes  &  a 


LIMITED 


CASTLE  CAR  WORKS,  HADLEY 

Near  Wellington,  Shropshire,  England 
ALSO    AT  BIRKENHEAD 


ELECTRIC  TRAMWAY 


'^1 


CAR  BUILDERS 


Maker*/*  of  Patent  Automatic 
Buffer  Coupling[s,  Lifting  Je^cks,  &c. 


REGISTERED  OFFICE: 

22  LORD  STREET,  LIVERPOOL 
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For  Electric  Traction  Material 

WRITE  OR  CABLE  TO 

ASKHAM  BROS.  &  WILSON 


LIMITED 


SOLE  MAKERS  OF  THE  PATENT 


AUTOMATIC  POINTS 


TO  SUIT  ALL  TYPES  OF  RAIL 


THE   STANDARD  POINT 

In  best  Crucible  Cast  Steel,  as  laid  on  ALL  the  English  Electric  Tramways 


DAWSON'S' 

Patent 
Drain  Rail 


4 


For  Draining 
Tramways 


WILL  SAVE  ITS 
COST  IN 
SIX  MONTHS 


LEVEL  X-OVER  AS  LAID  IN  HULL 

THIS  WORK  IS  OUR  SPECIALTY 


PATENT  JOINT  PLATES 

AN  ABSOLUTE  NECESSITY 


Cable  Address  "  Askham  Sheffield" 


SHEFFIELD.  ENGLAND 
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J.  G.  White  &  Company, 


LIMITED, 


Electrical,  Mechanical  and  Civil  Engineers 

AND  Contractors, 

22"  COLLEGE  HILL,  CANNON  ST.,  LONDON,  E.  C. 


Telegrams,  "  Whitterick,"  London 


Telephone  6044  and  6045— Bank. 


THIS  COMPANY  IS  PREPARED  TO  ACT  AS  INCLUSIVE  CONTRACTORS  FOR  THE  COMPLETE  DESIGN 
AND  CONSTRUCTION  OF  ALL  TYPES  OF  ELECTRIC  TRAMWAYS  AND  RAILWAYS,  ELECTRIC  POWER 
AND  LIGHTING  PLANTS,  AND  ALL  SIMILAR  UNDERTAKINGS,  AND  TO  ASSIST  IN  FINANCING  COM- 
MENDABLE PROJECTS. 

THIS  COMPANY  IS  ALSO  PREPARED  TO  MAKE  EXAMINATIONS  OF  OPERATING  PLANTS,  REPORT 
UPON  THEIR  PHYSICAL  CONDITION  AND  MANAGEMENT,  AND  TO  SUPERVISE  THE  OPERATION  OF 
SUCH  PLANTS, 


NEW  YORK  CORRESPONDENTS: 


J.  G.  WHITE  &  CO..  INCORPORATED,  29  Broadway 


Condensing  Plant  :a 


We  have  every  facility  for 
turning:  out  the  heaviest 
description  of  Condensing; 
Plant  for 

Cenirol  stoilon 

Equipment,  and  can  g-uarantee 
first-class  workmanship,  econ- 
omical results,  and  PROMPT 
DELIVERY. 


ELECTRIC  DRIVEN 
STEAM  DRIVEN 
BELT  DRIVEN 

AIR  PUMP$ 
CONDENSERS 

SIRFACE  . . . 
EVAPORATIVE  JET 


Cool  Conveyors 

We  make  Coal  Conveyors  of  various 
types;  especially  worthy  of  notice,  how- 
ever is  our 

Gravily  Bucket  conveyor 

as  supplied  to  the  Glasgow  Corporation 
for  the  Generating  Station  for  the  Tram- 
ways. 
Easy  to  Work. 

Very  Economical  in  power  to  drive. 

Very  Small  Wear  and  Tear. 

Does  Not  Waste  the  Coal,  a  Fruitful 
Source  of  Loss  in  Scraper  Conveyors. 

Costs  Very  Little  in  Upkeep  and  DOES 
NOT  Fall  olT  in  Flliciency. 

Works  Equally  Well  Horizontal  and 
Vertical. 


The  Mirriees  Watson  Co..  u 


SCOTLAND  STREET 


GLASGOW,  SCOTLAND 
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Johnson-Lundcll  Electric  Traction 
Company,  Limited. 

Introducing  NEW  STANDARDS  affording 
unequaled  simplicity  and  highest  efficiencies  in 

Dynamos,  Motors,  Controllers  and  Brakes. 


The 
Ideal  Motor 
for 

Motor  Cars 


The 
Ideal  Motor 
for  Electric 
Launches 


100  KII.OWATT  ENGINE  AND  DYNAMO. 


The  Acme  Motor  for  all  classes  of  l^ail  and  Tramways.  In  fact,  com- 
plete up-to-date  Methods  and  Apparatus  for  the  Electric  Propulsion 
of  all  Vehicles;  also  a  Solution  of  the  Surface  Contact  Problem. 


Office:  16a  Soho  Square,  LONDON,  W.  C. 
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1  ▲ 
1  ■**>^ 

1  T 

Westerin  Electric  Co. 

▲ 
▼ 

1 

#   i  CABLES  § 

XRAMWAY 

1  SUPPLIES 

A 
▼ 

♦♦♦♦ 

Western  Electric  Co. 

P3.Ctory '                        Queen  Victoria  Street 

North  Woolwich              Lotldon^  B.  C. 

Chicago,  New  York,  Antwerp,  Paris,  Berlin,  etc. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


►♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


"PROTECTED"  RAIL  BOND 


PATENTED 


♦ 


TYPE "F3" 


GOES  UNDER  THE  FISH  PLATE. 

TERMINALS  EXPANDED  in  rails  by  screw  or  hydraulic  compressors  insuring  perfect  electrical  contact. 
An  absolute  preventative  of  electrolysis. 

Tfie  only  bond  that  successfully  withstands  the  effects  of  vibration. 

Also  FLEXIBLE  BOND  for  cross  bonding  or  for  long  joints. 


DROP=PORGED  and  "ROLLDROP"  COMMUTATOR  BARS.    Made  to  any  design 

and  unrivaled  For  accuracy  of  gauge. 


THE  FOREST  CITY  ELECTRIC  CO. 

'^^fi'fT:V:''^v':'^i^r''''''  18  Piccadilly,  Manchester,  England 

^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


\ 
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SPECIALTY: 

^'  Round  Factory  Chimney  Slacks 

O/N  THE  "CUSTODIS  SYSTEM" 

WITH    SPECIALLY    CONSTRUCTED    PATENT  BLOCKS 


Four  Chimney  Stacks,  278  feet  high  by  17  feet  diameter,  shown  in  course  of 
construction,  completed  within  six  months,  for  the  Manhattan 
Elevated  Railway  Co.,  of  New  York  City 


LIghlcr  In  Weight 
Greoler  In  sioblllty 
and  Less  in  Cosi 


Than  Ordinary  Brich 
or  Steel  Chimneys 


Alphons  cu$ro<li$  Chimney  con$trucllon  Co. 

ST.  MARIE'S  CHAMBERS 

SHEFFIELD,  EMGLA/ND 
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WORTHINGTON  PUMPING  ENGINE  CO. 


153,  Queen  Victoria  St.,  London,  E.  C. 


Telegrams:  "Pumping,  London" 
Telephone:  614  Bank 


Codes  Used 
At ,  ABC,  and  Lleber's 


COOLING  TOWERS 


These  Towers  are  made  to  work  with  either  Natural  or  Fan 
Draught  in  connection  with  Condensers  of  Surface  or 
Jet  Type. 

Are  Suitable  for  any  condition  of  Clinnate. 
Are  Reliable,  Efficient  and  Economical. 
Small  Space  Required. 
Can  stand  on  Ground  or  Roof. 

All  the  Advantages  of  Condensing  to  be  obtained  in  places 
where  water  is  scarce. 

Water  Required  never  exceeds  amount  necessary  for  Boiler 
Feeding  Purposes. 

FEED  HEATERS 

WATER  METERS 


ILLUSTRATED  CATALOGUE 
ON  APPLICATION   


WATER  MOTORS 


^AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 


LUKE      SPENCER.  tl£ 


BROADHEATH,  near  Mswnche^ter 

Emery  arid  Corundum 
...Wheels... 

Grinding  arid  Polishing' 
...Mdwchines... 

For  ENGINEERS,  SHIPBUILDERS 
BRASS  FINISHERS,  Etc.,  Etc. 

Tool  Grinder^ 


SAVING   OF   LABOR    EFFECTED  BY  THE  USE 

-  OF  OUR  = 

EMERY  WHEELS 


CS"  WRITE   FOR  CATALOGUE 


Telegraphic  Address, 
National  Telephone, 


"EMERY,  ATTRINCHAM" 
.    .    ATTRINCHAM,  No.  49 


PRIZE  MEDALS--- Amsterdam,  1883; 
Intern&.tional  Inventions,  I885,  London,  etc. 
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"HELIOS" 

DYNAMOS  AND  MOTORS 


Continuous,  Alternating,  Polyphase 


HELIOS  "  DYNAMO  TYPE  M.  P.  D.  400  K.  W. 


COINTRACTOeS  FOI!  COMPUTE  CEINTML  STATIONS 


FRANK  SUTER  &  CO.,  Limited 

66  BERINERS  STREET,  LONDON,  W. 
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The  EDWARDS  Patent  AIR  PUMP 

For  Surface,  Evaporative,  or  Jet  Condensing  Plants 


SPECIALLY  SUITABLE  FOR  ELECTRICAL 
...POWER  STATIONS- 


NO  FOOT  OR  BUCKET  VALVES. 
ALL  VALVES  READILY  ACCESSIBLE. 


MAINTENANCE  CHARGES  REDUCED  TO  A  MI\IMUM. 
HIGH  SPEEDS  COMBINED  WITH  EFFICIENCY. 


The  EDWARDS  AIR  PUMP  is  speciHed 
by  the  leading  Consulting  Electrical  Engineers, 
and  has  been  adopted  for  the  following  im- 
portant Electric  Light  and  Traction  installations: 


City  of  London. 

Glasgow. 

Manchester. 

Liverpool. 

Westminster. 

Salford. 

St.  Pancras. 

Blackpool. 

Bournemouth. 

Bradford. 

Bristol. 


Calcutta. 

Croydon. 

Derby. 

Grimsby. 

Hackney. 

Halifax. 

Ilfracombe. 

Leeds. 

Luton. 

Maidstone. 

Malta. 


Newport. 

Plumstead. 

Portsmouth. 

Rotherham. 

Shoreditch. 

5-outhport. 

Swansea. 

Taunton. 

Wandsworth. 

Warrington. 

Woolwich. 


South  London  Electric  Supply. 

Merthyr-Tydvil.  Waterloo  &  City  Railway. 

Tunbridge  Wells.  Kensington  &  Knightsbridge. 

Newcast le-on-Tyne.  City  &  South  London  Rly. 

Barrow-in-Furness.  L.  &  N.  W.  Rly.  (Crewe  Wks. ) 

The  Edwards  Air  Pump  has  also  been 
adopted  by  the  British  Admiralty  and  War  Office, 
the  Russian,  Italian,  and  Dutch  Governments, 
and  has  been  fitted  to  over  600  steamships. 


Action  of  the  Edwards  Pump — The  condensed 
steam  flows  continuously  by  gravity  from  the  Con- 
denser into  the  base  of  the  Pump,  and  is  there  dealt 
with  mechanically  by  the  conical  bucket  working  in 
connection  with  a  base  of  similar  shape.  Upon  the 
descent  of  the  bucket  the  water  is  projected  silently  and 
without  shock  at  a  high  velocity'through  the  ports  into 
the  working  barrel  (see  illustration. )  The  rising  water  is 
followed  by  the  rising  bucket,  which  closes  the  ports, 
and,  sweeping  the  air  and  water  before  it,  discharges 
them  through  the  valves  at  the  top  of  the  barrel. 

There  being  only  one  set  of  valves  in  the  Edwards 
Pump  instead  of  three  sets,  the  cost  of  maintenance 
and  time  necessary  for  overhauling  are  reduced  to  a 
minimum,  while  owing  to  the  fact  that  the  few  valves 
fitted  are  outside  the  worlcing  barrel  of  the  Pump,  it 
is  practically  impossible  for  the  failure  of  one  or 
more  of  them  to  lead  to  a  breakdown. 


NO    FOOT    OR    BUCKET  VALVES. 


Send  for  Full  Particulars  and  Illustrated  Pamphlet  to 


™  EDWARDS  AIR  PUMP  SYNDICATE/™ 

3  and  5  Crown  Court,  Old  Broad  Street,  LONDON,  E.  C. 


Telegrams:  "MANAGEMENT,  LONDON.' 
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Siemens  Drolhers  &  Co 


(  L_  I  M  I  T  E:  ED 


Electrical  and  Telegraph 
.„f/VC//VCCffS„. 


SIEMENS  PATENT^ 
TROLLEY  STANDARD 


...For  Cars  of  All  Types 

HEAD  OFFICE: 

LONDON  :  12  Queen  Anne's  Gate,  Westminster,  S.W. 


BRANCH  OFFICES: 

NEWCASTLE  -  ON -TYNE  :  21  Grainger  Street  West 
GLASGOW  :  261  West  George  Street 

SYDNEY,  N.  S.  W.  :  16  O'Connell  Street 
MELBOURNE  :  22  Market  Street 


WORKS : 

WOOLWICH,  KENT,  ENGLAND 

TELEGRAPHIC  ADDRESS:  "SIEMENS,  LONDON. 

Codes:  A. B.C.,  A  1,  Engineering, 
Lieber,  Moreing  and  McCutcheon, 
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Foreign  Offices  and  Sales  Agencies  of  American  Manufacturers  and  Dealers. 


ALLIS-CHALMERS  CO.,  Chicago,  III. 
J^ondon — lUO  Dashwood  House. 

Melbourne— Knox,  Schlapp  &  Co.,  163  William  St. 

Perth,  West  Australia — Frank  R.  Perrot. 
AMERICAN  BLOWER  CO.,  Detroit,  Mich. 

London — Erith's  Engineering  Co.,  70  Gracechurch  St.,  E.  C. 
AMERICAN  CAR  &  FOUNDRY  CO.,  Wilmington,  Del. 

London— Dutilh-Smith,  McMillan  &  Co.,  29  Great  St.  Helens,  E.  C. 
AMERICAN  STEEL  &  WIRE  CO.,  Chicago,  111. 

London — 29  Great  St.  Helens,  E.  C. ;  T.  J.  Farrell,  Manager. 
AMERICAN  SIOKER  CO.,  New  York,  N.  Y. 

London — 31  VValbrook,  E.  C. 
ANDERSON,  A.  &  J.  M.,  MFG.  CO.,  Boston,  Mass. 

London — 59  City  Road. 

Paris — 50  Boulevard  Haussniann. 

Brussels — 1  Rue  D'Arenburg. 
ARMSTRONG  MFG.  CO.,  Bridgeport,  Conn. 

Hamburg— Markt  &  Co.,  A.  W.  Niemeyer,  H.  W.  Peabody  &  Co.,  .August 
Eggcrs. 

Brussels — Lewis  Reinclt. 

Paris — IT.  W.  Peabody  &  Co. 

London— Charles  Churchill  &  Co.,  Markt  &  Co.,  H.  W.  Peabody  &  Co. 
BABCOCK  &  WILCOX  CO.,  New  York,  N.  Y. 

London — Babcock  &  Wilcox,  Oriel  House,  Farringdon  St.,  E.  C. 
France — Conipagnie  Francaise  Babcock  &  Wilcox,  15  Rue  de  la  Chaussee 
d'Antin,  Paris. 

Germany — Deutsche  Babcock  &  Wilcox  Dampfkessel  Werke  Aktiengescll- 

schaft,  I  Kaiser  Wilhelm  Strasse,  Berlin,  and  Oberhaussen. 
Glasgow — 21  St.  Vincent  Place. 
Manchester — 14  Deansgate. 
Milan— 7  Via  Dante. 
Brussels — (18  Boulevard  du  Nord. 
Sydney,  N.  S.  W.— 83  Pitt  St. 
Middlesborough — The  E.xchange. 
Cardiff— 129  Bute  St. 
Plymouth— 5  Bedford  St. 
Barcelona,  Spain — Alfonso  Flaquer. 
Li.sbon,  Portugal — John  M.  Sumner  &  Co. 
Gijon,  Spain — Sheldon,  Gerdtzen  &  Morgan. 
Bilbao,  Spain — Sheldon,  Gerdtzen  &  Morgan. 
Madrid,  Spain — A.  F.  Abrahamson,  Jaime  Bache. 
Lu.Nemburg,  Belgium — Th.  Burggraf. 

Brunn,  Austria — The  Erste  Brunner  Maschinen  Fabriks-Ges. 
Budapest,  Hungary — "Danubius"  Schoenichen  Hartmann. 
Bucharest,  Roumania — E.  Behles. 
The  Hague,  Holland — W.  Schlusen. 
Christiania,  Norway — A.  L.  Thune. 

Copenhagen,  Denmark — C.  H.  D.  Zahrtmann,  Aktieselskabet  Burmeister 

&  Wain's  Maskin-og-Skibsbyggeri. 
Eskilstuna,  Sweden — Munktells  M ekan-Verstads  Aktiebolag. 
Noorkoeping,  Sweden — Aktiebolag  Mekan-Verkst.  Vulcan. 
Buenos  Ayres,  Argentine  Republic — Agar,  Cross  &  Co. 
Braunschweig,  Germany — G.  Luther. 
Moscow,  Russia — John  M.  Sumner  &  Co. 
St.  Petersburg,  Russia' — John  M.  Sumner  &  Co. 
Helsingfors,  F'inland — John  M.  Sumner  &  Co. 
Pir^us,  Greece — A.  Zachoriou. 

Mozuft'erpur,  Tirhoot,  India — Arthur  Butler  &  Co. 
Calcutta,  India — Davidson  &  Co.,  Ltd. 
Colombo,  Ceylon — Walker,  Sons  &  Co.,  Ltd. 
Yokohama,  Japan — B.  A.  Miinster. 
Sourabaya,  Java — Grundel  &  Hellendoorn. 
Wellington,  New  Zealand — James  McLellan. 
Auckland,  New  Zealand — John  Chambers  &  Son,  Ltd. 
Joiiannesburg,  Transvaal — Reunert  &  Lenz. 
Kimberley,  South  Africa — Reunert  &  Lenz. 
Valparaiso,  South  America — Balfour,  Lyon  &  Co. 

Grand  Canary  and  Teneriffe — Grand  Canary  Coaling  Co.  (of  Liverpool), 
BALL  &  WOOD  CO.,  New  York,  N.  Y. 

London — 97  Queen  Victoria  St. 
BALTIMORE  CAR  WHEEL  CO.,  Baltimore,  Md. 

London — 53  Victoria  St.,  Westminster;  Macartney,  McElroy  &  Co.,  Ltd. 
BAUM  SEPARATOR  CO.,  Reading.  Pa. 

London — Shelby  &  Co.,  60  Leonard  St.,  E.  C. 
BEMIS  CAR  BOX  CO.,  Springfield  Mass. 

London — 97  Queen  Victoria  St.;  F.  Nell,  Agent. 
BEST  MFG.  CO.,  Pittsburgh,  Pa. 

Sydney,  Australia— William  R.  Neely.  114a  Pitt  St. 
BRlDGEPOR'l  BRASS  CO.,  Bridgeport,  Conn. 

London — Maguire  &  Baucus,  5  Warwick  Court,  Holborn,  W.  C. 
BRILL,  J.  (;.,  CO.,  Philadelphia,  Pa. 

London— 110  Cannon  St.,  E.  C.  i  ' 

Sydney,  N.  S.  W.-31  O'Connell  St.  ■  i 

BROWN,  HAROLD  P.,  New  Y'ork,  N.  Y.  , 

Brussels — Harold  P.  Erown,  1  Rue  d'Arenberg. 

Hamburg — Albert  Thode  &  Co.,  25  Konigstrasse. 

Japan — American  Trading  Co.,  Yokohama  and  Kobe. 

London— Robert  W.  Blackwell  &  Co.,  Ltd.,  59  City  Road. 

Manila— W.  H.  Peabody  &  Co.  ',:  ' 

Melbourne,  N.  S.  VV.— Noyes  Bros.,  15  Queen  St.  '  , 

Paris — Harold  P.  Brown,  50  Bou'evard  Haussmann. 

Shanghai,  China — American  Trading  Co. 

Sydney,  Australia— Noves  Bros.,  31  O'Connell  St. 
BROWN  HOISTING  MACHINERY  CO.  (INC.),  Cleveland,  Ohio. 

London- 39  Victoria  St.,  S,  W. 
BULLOCK  ELECTRIC  MFG.  CO.,  Cincinnati.  Ohio. 

London — Bergtheil  &  Young,  22  Camomile  St.,  E.  C. 

Manchester — Bergtheil  &  Young,  14  College  Land. 
CHRISTENSEN  ENGINEERING  CO.,  Milwaukee,  Wis. 

London — 59  City  Road. 

London— R.  W.  Blackwell  &  Co.,  Ltd. 

Paris— R.  W.  Blackwell  &  Co.,  Ltd. 

Brussels  — R.  W.  Blackwell  &  Co.,  Ltd. 

Berlin — Edge  &  Edge. 

Sydney— Henrv  Pels. 
CONSOLIDATED  CAR  FENDER  CO.,  New  York,  N.  Y. 

London — Imperial  Electric  Supplies,  Ltd.,  86  Charing  Cross  Road,  W.  C. 

Australia— Australian  General  Electric  Co.,  Melbourne. 

France,  Italy  and  Spain — Henri  Bordes,  6  Ouai  Louis  XVIII.,  Bordeaux. 

Argentina— Charles  Bright,  Calle  Victoria  788,  Buenos  Ayres. 

Germany— St.  Louis  Car  Co..  Berlin. 

Belgium— August  Ladeuze,  Rue  Rubens  78,  Brussels. 

Mexico— J.  G.  Brill  Co.,  City  of  Mexico. 
CONSOLIDATED  CAR  HEATING  CO.,  Albany,  N.  Y. 

London — P.  O.  Coaticook. 
CONTINUOUS  RAIL  J()INT  CO.  OF  AMERICA,  Newark,  N.  J. 

London— 26  Victoria  St.,  Westminster. 
CRANE  CO.,  Chicago,  111. 

England- London,  Liverpool,  Manchester— R.  W.  Blackwell  &  Co.,  L(d. 

Paris,  France — Robert  W.  Blackwell  &  Co.,  Ltd. 

Brussels,  Belgium    Robert  W.  I'lackwell  &  Co.,  Ltd. 

Johannesburg,  South  .\friea    Herbert  Ainsworth. 


CROCKER-WHEELER  CO.,  Ampere,  N.  J. 

London— General  Electric  Co.,  Ltd.,  69-92  Queen  Victoria  St.,  E.  C. 
CURTAIN  SUPPLY  CO.,  Chicago,  111. 

France  and  Belgium— Victor  Dourin,  28  Rue  de  la  Montagne,  Bruxelles, 
Belgium. 

Germany— Fritz  Goldschiener,  Pariserstrasse  8,  Berlin. 

British   isles— William  E.  Peck  &  Co.,  8  Bradford  Ave.,  Redcross  St., 
London,  E.  C,  England. 
CUTLER-HAMMER  MFG.  CO.,  Milwaukee,  Wis. 

London — Sturtevant  Engineering  Co.,  147  Queen  Victoria  St.,  E.  C. 
CUIIEK  CO.,  Philadelphia,  Pa. 

London— R.  W.  Blackwell  &  Co.,  Ltd. 

Pans— R.  W.  Blackwell  &  Co.,  Ltd. 

Brussels— R.  W.  Blackwell  &  Co.,  Ltd. 
CROUSE-HINDS  ELECTRIC  C().,  Syracuse,  N.  Y. 

Paris — E.  H.  Cadiot  &  Co.,  12  Rue  St.  Georges. 
DEMING  CO.,  Salem,  Ohio. 

London — Selig  Sonnenllial  &:  Co. 
DE  RONDE,  FRANK  S..  CO.,  New  York,  N.  Y. 

Birmingham— W.  S.  Sample,  95  Colmore  Row. 

Hamburg — Albert  Thode  &  Co. 

Vienna — Heinrich  Stossler. 
DE  WITT  SAND  BOX  CO.,  Troy,  N.  Y. 

London— R.  VV.  Blackwell  &  Co.,  Ltd. 

Paris— R.  W.  Blackwell  &  Co.,  Ltd. 

Brussels— R.  W.  Blackwell  &  Co.,  Ltd. 
ELECTRIC  RAILWAY  EQUIPMENT  C(J.,  Cincinnati,  Ohio. 

Bruxelles — Josef  jMarcotty,  33  Rue  de  I'Ensergnement. 
FALK  CO. .Milwaukee,  Wis. 

Berlin — For  Gears,  Pinions  and  Special  Work,  Augsburger  Strasse  No.  33, 
Clscar  Frankenstein. 

Berlin— For   Falk   Cast  Welded  Rail  Joint,   Equitable   Haus,  Theodore 
Schmidt. 

Paris — Syndicat  Ampere,  62  Rue  St.  Lazare. 
FOREST  CITY  ELEC  IRIC  CO.,  Cleveland,  Ohio. 

Manchester — 18  Piccadilly. 

Paris — E.  H.  Cadiot  &  Co. 

Brussels — Victor  Dourin. 
FRANKLIN  PORTABLE  CRANE  &  HOIST  CO.,  Franklin,  Pa. 

London — Selig  Sonnenthal  &  Co. 
GARTON-DANIELS  CO.,  Keokuk,  Iowa. 

England — Estler  Bros.,  25  Laurence  Pountney  Lane,  Cannon  St.,  London. 

Belgium — H.  E.  Seemuller,  44  Rue  de  Bourgmestre,  Brussels. 

Japan — L.  J.  Healing  &  Co.,  74  Main  St.,  Yokohama. 

France — E.  H.  Cadiot  &  Co.,  Paris. 
GENERAL  ELECTRIC  CO.,  Schenectady,  N.  Y. 

London — 83  Cannon  St.,  E.  C. 

City  of  Mexico — Mexican  General  Electric  Co.,  Plazuela  de  Guardiola. 
Buenos  Ayres — South  American  General  Electric  Supply  Co.,  Calle  Cuyo 
531. 

Rio  de  Janeiro — James  Mitchell  &  Co.,  Rua  Ouvidor  57. 

Melbourne — Australian  General  Electric  Co.,  Equitable  BIdg. 

Johannesburg — South  African  General  Electric  Co.,  62-64  Barnato  Bldg. 
GOLD  STREET  CAR  HEATING  CO.,  New  York,  N.  Y. 

Sheffield — W.   S.  Laycock. 
GOUBERT  MFG.  CO.,  New  York,  N.  Y. 

London — C.  R.  Heap,  47  Victoria  St.,  'vVestminister,  S.  W.  , 

Sidney,  N.  S   W.— H.  P.  Gregory  &  Co. 

Johannesburg — SherrifT,  Swingley  &  Co. 

Y'okohama,  Japan — American  Trading  Co. 

Mexico  City.  Mexico— Babcock  &  Wilcox  Co. 

Havana.  Cuba — Babcock  &  Wilcox  Co. 

Lima,  Peru — Babcock  &  Wilcox  Co. 
GREEN  FUEL  ECONOMIZER  CO.,  Matteawan,  N.  Y. 

Manchester — 2  Exchange  St. 
HEINE  SAFETY  BOILER  CO.,  St.  Louis.  Mo. 

Australi.-i — H.  VV.  Peabody  &  Co.,  Sydney. 

Japan — Takata  &  Co.,  Tokio. 
IIIPVVI 'OD-BARRETT   CAR   &  VEHICLE  FENDER   CO..   New  York, 
N.  Y. 

London-R.  VV.  Blackwell  &  Co..  Ltd. 

Cologne,  Germany — Ferd.  Romunder. 
HOPPES  MFG.  CO.,  Springfield,  Ohio. 

London— 59  City  Road,  E.  C. 
HUNTER  ILLUMINATED  CAR  SIGN  CO.,  Cincinnati,  Ohio. 

London — A.  K.  Baylor,  18  St.  Swilhin's  Lane. 
IN'i-RRNAiIONAL  POWER  CO.,  Providence,  R.  I. 

London. 

IRONSIDES  CO.,  Columbus,  Ohio. 

London — Bergtheil  &  Young,  22  Camomile  St.,  E.  C. 
JEFFREY'  MFG.  CO.,  Columbus,  Ohio. 

Great  Britain — John  Davis  &  Son,  Ltd.,  Derby,  England. 

France- Robert  W.  Blackwell   &   Co.,   Ltd.,  50  Boulevard  Haussmann. 
Paris. 

Russia — E.  Tillmanns  &  Co.,  Admiralitatsquai  No.  6.  St.  Petersburg. 
JOHNS,  H.  W.,  MFG.  CO.,  New  York,  N.  Y. 

London-Bergtheil  &  Young,  22  Camomile  St.,  E.  C. 
KENNEDY  VALVE  MFG.  CO.,  New  York.  N.  Y. 

Leicester — British  Steam  Specialties  Co.,  Ltd. 

Hamburg — Heinrich  Clasen. 
KINNE.AR  MFG.  CO.,  Columbus,  Ohio. 

England— The  B.  &  S.  Folding  Gate  Co.,  19  Tower  St.,  Upper  St.  Mar- 
tin's Lane,  London,  W.  C. 

Belgium — Chas  SluvVs,  52  Rue  Ommeganck,  Anvers. 

Australia— Wm.  McLean.  107  Elizabeth  St.,  Melbourne. 
LEHIGH  CAR,  WHEEL  &  AXLE  WORKS,  Catasauqua.  Pa. 

Mexico — Cia  De  Fundicion  De  Fierro-Y'  Manufacturers,  Monterrey.  N.  L. 

.Spain— Antonio  Cuyas,  Calle  de  Pontejos  4,  Madrid. 

France — Compagnie  du  Commerce  Exterieur,  8  Cite  Rougemont,  Paris. 

Russia — Russian-American  Export  &  Import  Co.,  St.  Petersburg. 
LIERER  CODE  CO..  New  York.  N.  Y. 

London — 20  Bueklersbury.  E.  C. 
LOCKE.  FRED  M..  Victor,  N.  Y. 

Milan.  Italy— Guido  Tolusso,  Via  Torino  61. 
LORAIN  S  I  EEL  CO.,  Lorain.  Ohio. 

LONDON— 29  Great  St.  Helens,  E.  C. 
LOVELL,  F.  H.,  &  CO.,  New  York,  N.  Y. 

London— 8  Long  Lane,  E.  C. 
MACHADO  &■  ROLLER,  New  York,  N.  Y. 

London— Robert  W.  Blackwell  &  Co.,  Ltd.,  59  City  Road,  E.  C. 

Tokio,  Japan — Takata  &  Co. 
M'C.ARDELL.  T.  R..  CO.,  Trenton,  N.  J. 

London— Robert  W.  Blackwell  &  Co..  Ltd. 

Paris— Robert  W.  Blackwell  &  Co.,  Ltd. 

Brussels— Robert  W.  Blackwell  &  Co.,  Ltd. 
M'(;UIRE  MFG.  CO.,  Chicago.  III. 

London— 5  Warwick  Court,  High  Holborn,  W.  C. 
MICA  INSULATOR  CO.,  New  York,  N.  Y. 

Stansted,  Essex,  England. 
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MUNSELL,  EUGENE,  &  CO.,  Chicago,  111. 

Stansted,  Essex,  England. 
NATIONAL  CONDUIT  &  CABLE  CO.,  New  York,  N.  Y. 

London — 23  Cannon  St.,  College  Hill,  E.  C. 
NEW  PROCESS  RAW  HIDE  CO.,  Syracuse,  N.  Y. 

Erance — Glaenzer  &  Co.,  36  Boulevard  de  Strasborg,  Paris. 

Austria — Arthur  Fisher,  Bergasse. 

Norway  and  Sweden — i\.  Lund  &  Co.,  Christiana. 

Great  Britain — George  Angus  &  Co.,  Ltd.,  Newcastle-on-Tvne. 
NILES  TOOL  WORKS  CO.,  New  York,  N.  Y. 

London— 23-25  Victoria  St.,  S.  W. 
K.  D.  NUTTALL  CO.,  Pittsburgh,  Pa.  '  ■ 

Great  Britain — Electric   Tiamway  Equipment  Co.,  13S-140  Conybere  St., 
Birmingham,  England. 

Germany — Albert  Thode  &  Co.,  25-27  Konigstrasse,  Hamburg,  Germany. 

Italy — Giovanni  Checchetti,  Via  Thomaso  Grossi  2,  IMilan,  Italy. 

Erance,    Spain,    Portugal,    Switzerland,    Holland    and    Belgium — Victor 
Dourin,  4  Rue  Boudrean,  Paris;  28  Rue  de  la  iVIontague,  Liiussels. 

Vienna,  Austria,  except  Kingdom  of  Bohemia  and  The  Tschech — Lehmann 
&  Co.,  Wien  VII.  Siebensterngasse  25. 

Prague — Bohemische  Elektricitats-Gesellschaft,  W.  Suchanek  &  Co..  Jung- 
mannstrassse  26. 

Hungaria — Blau  es  Lukacs,  Podmaniczky-Utcza  2,  Budapest,  VI. 
OHIO  BRASS  CO.,  Mansfield,  Ohio. 

Paris,  France — E.  H.  Cadiot  &  Co.,  12  Rue  St.  Georges. 
Cologne,  Germany — Helios  Electricitats  Actien-Gesellschaft. 
Zurich,  Switzerland — Alf.  Diener  &  Co.,  29  Mythenstrasse. 
Barcelona,  Spain — Federico  H.  Bagge,  14  Ronda  de  la  Universidad. 
Copenhagen,  Denmark — Wm.  R.  Schou  &  Co.,  3  Peder  Skramsgade. 
Christiana,  Norway — J.  Molbach  Thellefsen,  Carl  Johgd  6. 
Vienna,   Austria — Vereinigte    Electricitats   Actien-Gesellschaft,  Fernkorn- 
gasse  16. 

PANCOAST  INTERNATIONAL  VENTILATOR  CO.,  Philadelphia. 

London — Pancoast  International  Ventilator  Co.. 
PARTRIDGE  CARBON  WORKS,  Sandusky.  Ohio. 

London — C.  R.  Heap,  47  Victoria  St.,  Westminster,  S.  W. 

Brussels — Victor  Dourin,  28  Rue  de  la  Montagne. 
PECKHAM  MFG.  CO.,  Kingston,  N.  Y.  .  • 

London — £.9  City  Road,  E.  C. 

Paris — 50  Boulevard  Haussmann. 

Melbourne  and  Sydney,  Australia. 

Yokohama,  Japan — No.  22  Yokohama. 
PEERLESS  RUBBER  MFG.  CO.,  New  York,  N.  Y. 

Yokohama,  japan — Bagnall  it  Hilles. 
PENNSYLVANIA  STEEL  CO..  Steelton,  Pa. 

London — Sanders  &  Co.,  110  Cannon  St. 
PITTSBURGH  REDUC'lION  CO.,  Pittsburgh,  Pa. 

Halbcrstadt,  Germany — Aron  liirsch  &  Sohn. 

Manchester — Thomas  Ashbury,  17  St.  Ann  Square. 
ROEBLING'S,  JOHN  A.,  SONS  CO.,  Trenton,  N.  J. 

London — Back  &  Manson,  36  New  lUroad  St. 
SIMON DS  MFG.  CO.,  Pitttsburgh,  Pa. 

Paris — E.  H.  Cadiot  &  Co. 

London — The  London  Electric  Fitttings  Co.,  Ltd.,  London,  N.  W. 
SPEER  CARBON  CO.,  St.  Marys,  Pa. 

London — General  Electric  Co.,  Ltd., 

Hamburg — Albert  Thode  &  Co. 
ST.  LOUIS  CAR  CO.,  St.  Louis,  Mo. 

Berlin— H.  H.  Boeker  &  Co. 

Warschau,  Russia — M.  Bramson. 
STANDARD  PAINT  CO.,  New  York,  N.  Y. 

Hamburg — Grimm  33. 

London— 59  City  Road,  E.  C. 

Paris — 50  Boulevard  Hausmann.  ■ 

Berlin — Friedrichstrasse  16. 

Turin— 9  Pietro  Micca. 
STANDARD  VARNISH  WORKS,  New  York,  N.  Y. 

London— 23  Billiter  St. 
STERLING  VARNISH  CO.,  Pittsburgh,  Pa. 

Birmingham — 95  Colmore  Row. 
STILWELL-BIERCE  &  SMITH-VAILE  CO.,  Dayton,  Ohi 

London — 97  Queen  Victoria  St.,  E.  C. 
STOW  MFG.^  CO.,  Binghamton,  N.  Y. 

London — Selig  Sonnenthal  &  Co.,  85  Queen  Victoria  St. 
STURTEVANT,  B.  F.,  CO.,  Boston,  Mass. 

London — 147  Queen  Victoria  St. 

Glasgow — 45  Hope  St. 

Paris — 31  Rue  de  Provence. 

Berlin — 4  Neue  Promenade. 

Stockholm — 2  Kungsholmstorg. 

Amsterdam — 745  Keizersgracht. 

Milan — 4  Via  Dante. 
TAUNTON  LOCOMOTIVE  WORKS, 

London,  Paris,  Brussels — Robert  W. 
THOMPSON,  SON  &  CO.,  New  York, 

London — 39  Victoria  St.,  Westminster,  S.  W. 
UNIVERSAL  SAFETY  TREAD  CO.,  New  York,  N.  Y. 

Sydney,  N.  S.  W. — J.  Bone  Johnson  &  Co. 
VAN  DOKN,  W.  T.,  CO.,  Chicago,  111. 

London,  Paris,  Brussels— Robert  W.  Blackwell  &  Co.,  Ltd. 
WALWORTH  MFG.  CO.,  Boston,  Mass. 

Bremen,  Germany — Aug.  Eggus. 

London — H.  MunziniT,  180  Upper  Thames  St. 
WATSON-STILLMAN  CO.,  New  York,  N.  Y. 

London — Selig,  Sonnenthal  &  Co. 

Paris — Adphe  Janssens. 
WENDELL  &  MacDUFFIE,  New  York,  N.  Y. 

Paris  and  Brussels — Victor  Dourin. 
WESTINGHOUSE  COMPANIES,  Pittsburgh,  Pa. 

London,  W.   C. — British  Westinghouse  Electric 
folk  St.,  Strand. 

London— Westinghouse  Electric  Co.,  Ltd.,  Norfolk  St.,  Strand,  W.  C. 
Berlin,  Germany — Westinghouse  Electricitats- Actiengesellschaft,  19  Jager- 
strasse. 

Paris — Society  Industrielle  d'Electricite  Precedes  Westinghouse,  45  Rue 

de  I'Arcade  (Boulevard  Haussmann). 
St.  Petersburg,  Russia — Westinghouse  Co.,  Ltd.,  Nevsky  Prospect  No.  11. 
Australia — Noyes  Bros.,  Sydney  and  Melbourne. 
South  Africa — Leaycraft  &  Co.,  Capetown. 
WESTON  ELECTRICAL  INSTRUMENT  CO.,  Waverly  Park.  Essex  Co 

N.J. 

Berlin— European  Weston  Electrical  Instrument  Co.,  Ritterstrasse  88. 

London — Elliott  Bros.,  101  St.  Martin's  Lane. 
WHARTON,  WM.,  JR.,  &  CO.,  Philadelphia,  Pa. 

London— Robert  W.  Blackwell  &  Co.,  Ltd.,  59  City  Road,  E  C 
WFIEELER  CONDENSER  &  ENGINEERING  CO.,  New  York,  N.  Y. 

London — 179  Queen  Victoria  St.,  E.  C. 

Paris,  France — H.  Glaenzer  &  Perreaud,  1  Avenue  de  la  Republinue 
WHITE.  J.  G.,  &  CO.,  New  York,  N.  Y.  f       i  . 

London — 22a  College  Hill,  Cannon  St. 
WOODS,  S.  A.,  MACHINE  CO.,  South  Boston,  Mass. 

London — J.  B.  Stone  &  Co.,  135  Finsbury  Pavement,  E.  C. 

Berlin — Gustav  Diechmann  &  Sohn,  Neue  Promenade  4,  Berlin  C.  22. 

Christiana,  Norway — C.  S.  Christensen. 


Taunton,  Mass. 
Blackwell  &  Co., 
N.  Y. 


Ltd. 


Telegraphic  Address 

"ISOLABLE,  LONDON." 


Telephone  No, 

6096  BANK 


ESTLER  BROTHERS, 

25  LAURENCE  POUNTNEY  LANE, 

Cannon  St.  LONDON,  E.  C. 


Mfg.   Co.,   Ltd.,  Nor- 
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Electrical  En<|ineer$  and 
Contraciors 

for  the  complete 

Electrical  Equipment 

of  the 

Central  London  Railway 

(TWOPENNY  TUBE) 


MAKBLE  aKCH  STATION. 


COMPLETE  TRAIN. 


HEAD  OFFICE; 


83  Cannon  Street 
London,  E.  C. 

WORKS : 

Rugby 


Telegrams:   ASTEROIDAL,  LONDON 


TUBE  ENTRANCE,  SHEPHERDS  BUSH. 
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ELECTRICAL  ENGINEERS  AIND  CONTRACTORS 

FOR  THE  ENTIRE 

ElectricdN.1  Equipment 


LOWER  SACKVILLE  STREET,  SHOWING  GENERAL  POST  OFFICE  AND  NELSON'S  PILLAR.  DUBLIN  UNITED  TRAMWAYS 

Dublin  United  Tramwa^ys 


Show  Room  and  Supplies  : 

26  and  27  BUSH  LANE 
LONDON,  E.  C. 


-BRA.NCHES= 


GLASGOW: 
HI  West  George  Street 

SHEFFIELD : 
41  Church  Street 

DUBLIN : 
21  Lincoln  Place 


MANCHESTER: 
Travclyan  Buildings 

NEW  CASTLE-ON-TYNE: 
St.  Nicholas  Chambers 

CARDIFF: 

The  Hages 


4* 
4" 


t 


^1* 
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ir 
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View  of  Erecting  Table  in  New  Machine  Shop  at  Bushbury 

POLYPHASE  GENERATORS  AND  INDUCTION  MOTORS,  AGGREGATING  J4,000  H.  P.,  NOW  IN 

COURSE  OF  CONSTRUCTION 


THE  ELECTRIC  CONSTRUCTION  CO., 

Electrical  Engineers  and  Contractors 

LONDON  AND  WOLVERHAMPTON 
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Allgemeine  Elektricitats-  Gesellschaft 

BERLIN. 

Capital  (fully  paid  up  Shares):  60  000  000  Marks. 


Electric  Railways,  Electric  Locomotives 

for  Factories  and  Mines. 

Material  for  Overhead  Line  Construction. 
Railway -flotors  and  Generators. 

Three-Phase-Motors,  Generators  and  Transformers. 
Electric  Apparatus   and  Measuring  Instruments. 

Cable -Works. 

Incandescent-  and  Arc-Lamps. 

For  Prices  and  Particulars  apply  to  the  General  Offices  at  Berlin. 

British  Brancii  Office:  The  Electrical  Company  Ltd. 

122/124  Charing  Cross  Road,  London  WC. 


XII  70. 


100 


STREET  RAILWAY  JOURNAL. 


Union  Elektricitats = Gesellschaf t 


4» 


BERLIN,  N.  W.  (GERMANY) 


Elektrische  Strassenbahnen 
Elektrische  Vorortsbahnen 
Elektrische  Vollbahnen 


Electric  Street  Railways 

Electric  Interurban  Railways 

Electric  Roads  for  Rapid  Transit 


Elektrische  Lokomotive  beim  Transport 
normalspuriger  Qiiterwagen  auf  Rollbocken. 

Spurweite  I  m.    Leistung  140  PS  im  Mittel. 


Electric  Locomotive  transporting  standard  gauge 
Goods  Wagons  on  Trucks. 

Gauge  of  Way  1  m.    Capacity  140  HP  average. 


Union  Elektricitats = Gesellschaf t 


BERLIN,  N.  W, 


Dorotheenstr.,  43 
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The 


name 


Westinghouse 


Complete  Electric  Plants  for  Tramways  or  Light  Rail- 
ways   built  and  installed  under   one  responsibility. 


is  a  guarantee 


Westmgfhouse  Electrical  Apparatus  Operates  Tramcars  Everywhere. 

The 

British 
Westingfhouse  Electric 


&  Mfg.  Co.,  Ltd. 


Head  Offices : 

Norfolk  Street,  Strand, 
London,  W.  C. 

Branch  Office : 

5  Cross  Street,  Hanchester. 

140—3 1-  2 


For  Australia,  New  Zealand  and  Tasmania 
communicate  with 

Noyes  Bros.,  31  O'Connell  St.,  Sydney. 
Noyes  Bros.,  15=17  Queen  St.,  rielbourne. 

For  South  Africa,  communicate  with 
Leaycraft  &  Co.,  Capetown. 
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Westinghouse 


Engine  Type  Bahn-Generatoren 
Generators  for 


Westinghouse  800  K.  W.  Bahn  Generator  und  Schalttafel. 


Westin^house  Electricitats=Actiengesellschaft 

19  Jagerstrasse,  Berlin,  W. 


The  Wcstinghouse  Electric  &  Manufacturing 

Company,  Pittsburg,  Pa. 
The  Westinghouse  Electric  Company,  Limited, 

London. 


The  British  Westinghouse  Electric  & 

Manufacturing  Company,  Ltd.,  London. 

La  Societe  Industrielle  d'EIectricite, 
Precedes  Westinghouse. 


Der  Name  Westinghouse  ist  eine  Qarantie 

140-302 


Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractor* 


Section  IB 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRACTORS 

Leadine  British, 

Uerman  and 
Prencli  Houses 


CLASSIFIED 
CVCLOPOIA  OF 
NANIFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAaS  AND  TRACK 
MATERIAL,  SKNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  VB 


POLES  AND  LINE  MAT- 
W  ERIAL,  RAIL  BONDS,  WIRES 


CONDUITS 
TRICAL 

SUPPLIES 


ElEC- 


INSTRUMENTS 


SECTIOM  III. 


ELECTRICAL  MACHUNERY 
STORAGE  BATTERIES 
MOTIVE  POWER  SYSTEMS 


(o  0( 


Section  III 

ELECTRICAL  MACHINERY, 
STORAGE  BAHERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

STEAM  PLA/MT 

EQUIPMENT 
REPAIR  SHOP 
,APPLIA/VCES 


FOR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5=6=7 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Penders, 
Wheels,  Heaters,  t1ead= 
lights,  Trollays, 
Gears,  etc. 


Section  VIII 


ROLLING 
STOCK 

Cars,  I'rucks,  Snow 
Plows,  Sweepers  and 
bprlnklers 
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GOULD 

STORAGE 
BATTERIES 

embody 

in  their  Construction  features 
which  upon  examination  will 
appeal  most  forcib^i  to 

Managers 
of 


GOULD 

STORAGE 
BATTERIES 

possess 

qualities  of  life  and  efficiency 
which  cannot  be  too  carefully 
investigated  by 

Managers 
of 


Positive  Plate  ISJ^  in.  x  tS'A  in. 


LIGHTING  and  POWER  STATIONS 

GOULD  STORAGE  BATTERY  CO. 


Office,  23  West  33d  Street,  /NEW  YORK, 


Worlds:  Depew,  N.  Y. 


WILLARD  STORAGE  BAHERY 

Speaks  for  Itself 


The  Ci,evbi,and  &  Chagrin  Fai,ls  Electric  Raiway  Co. 
SiPE  &  Signer,  Cleveland,  O.       Cleveland,  O.,  April  5,  1901. 

Gentlemen  : — The  Willard  Battery  which  you  installed  on 
our  Road  has  improved  our  service  beyond  our  expectations. 

Our  order  given  you  to  furnish  a  second  battery  for  the 
Eastern  division  of  our  Road  should  be  sufficient  evidence  of  our 
appreciation  of  its  good  qualities. 

Yours  truly, 

R.  L.  Pai,mbr,  Gen.  Mgr. 

Manufactured  by  siPB  &  SIQLER,  Cleveland,  Ohio 


Westinghouse 

Electric  &  Mfg.  Co. 

BUILDERS  OF 

Electrical  Apparatus 

...for... 

Lighting,  Power  and  Traction 

By  Alternating  and  Direct  Current. 

See  Westinghouse  Advertisements  in  Every  Section  of  this 
Book. 


FOR  ADVERTISEMENTS  OF  LEADING 

European  Manufacturers 

. . .  .OF. . . . 

ELECTRICAL  MACHINERY 

....AND.... 

STORAGE  BATTERIES 

See   Section   II  of  this  Issue. 
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CROCKER-WHEELER  COMPANY 


MANUFACTURERS  AND  ELECTRICAL  ENGINEERS 


RAILWAY  GENERATORS 


New  York 

Philadelphia 


BRANCH  OFFICES 

Boston  Pittsburg,  Pa. 

Washington  Chicago 
San  Francisco 


St.  Louis 

Denver 


GENERAL  OFFICE  AND  WORKS,  AMPERE,  N.  J. 
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RTII  I  Of  RAILWAY 


ANY    SIZE  DESIRED 


,000  K.  W.  Bullock  Railway  Generator.    500  ti  600  Volts.   80  R.  P.  M. 


800  K.  VV.  Bullock  Railway  Generator.    500  to  600  Volts.    85  R.  P.  M. 


We   Build    Direct   and   Alternating   Current   Machinery   for  Every 
Service,      Machines  of  Any  Desired  Capacity. 
SALES  ORGANIZATION 

Bullock  Electric  Mfg.  Co.    Wagner  Electric  Mfg.  Co. 

CINCINNATI  U,  5.  A.  ST.  LOUIS 
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WAHNFP  COMPANY'S 
vv  /\VJi^  XRANSFORMERS 

Any  Capacity  -Any  Practical  Voltage — Any  Frequency — Highest  Efficiency 


200  K.  W.    Air  Blast 
Wagner  Co. 's  Transformer. 


Emm 


Our  transformers  are 
rapidly  replacing  those  of 
our  largest  competitors. 
The  reasons  are  obvious  to 
those  who  have  investi- 
gated our  design  and  con- 
struction. 

SEND    FOR  BULLETINS 


300  K.  W.    40,000  Volt  5tlf-Cooleil 
Wagner  Co.'s  Transformer. 


;5  K.W.Oil  Filled  Wagner  Co.'s  Transformer.  1,100  to  18,500  Volts.  60  Cycles.        250  K.W.Wagner  Co.'s  Transformer,  with  regulatnr. 


SALES  ORGANIZATION 


Wagner  Electric  Mfg.  Co.  Bullock  Electric  Mfg.  Co. 

ST.  LOUIS,  MO.  U.  S.  A.  CINCINNATI. 
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COMPRESSED  AIR  COMPANY 


.  . .  MANUFACTURERS    OF . . . 


Air  Moiors  tor  street  ealtway$ 


This  lllustrntion  shows  a  Compressed 
Air  Motor  Car  hauling  two  trail  cars  on 
North  Clark  Street,  Chicago. 

On  some  occasions  there  have  been 
as  many  as  300  people  carried  on  the 
three  cars  on  a  single  trip. 

Since  this  service  commenced — May 
31st,  1809 — there  have  been  no  in- 
teri  options  or  breakdowns,  and  the 
service  has  proved  to  be  uniformly 
satisfactory  to  the  Railroad  Company 
and  the  public.  Motors  of  this  descrip- 
tion are  now  performing  the  entire 
street  railway  service  in  Rome, 
New  York. 


Loeomotlves  tor  suburban  liallwags 


Cylinder,  J3  in.  x  20  in. 

Total  weight,  55,000  lbs. 

Weight  on  drivers,  40,000 
lbs. 

Will  haul  150  tons  gross  load 
ten  miles  at  a  speed  of  40 
miles  per  hour. 

Drivers,  42  in.  diameter 


General  Offices,  621  Broadway,  New  York 
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Three— 
Lessons  in 


Railway  Economy 


Char9e 
O 


Maximum  Load  on  Line, 
250  amperes. 

Maximum  Load  on  Gener- 
ators, 900  amperes. 

Maximum  Fluctuation 
above  Generator  output 
taken  by  battery, 
160  amperes. 


2  Minutes 

I.  A  Battery  of Cblori^e  accumulators"  displaces  machinery  or  increases  output. 

Maximum  Load  on  Line, 
500  amperes. 

Maximum  Load  on  Gener- 
ators, 200  amperes. 

Maximum  Fluctuation 
above  Generator  output 
taken  by  battery, 

900  amperes, 

A  Battery  of  *'(Ibl0^^e  accumulators"  reduces  fluctuations  on  generator. 


Minimum  Pressure  Bat- 
teries on  475  volts. 

Minimum  Pressure  Bat- 
teries off  375  volts. 


3.    A   Battery  of  **Cbloribe  accumulators"  tloating  on  the  line  maintains  the 

pressure  at  the  end  of  feeders. 


x  Bartepy 
01  ... . 


44 


Acts  as  a  Reserve  .  . 


CblOVibe    HCCUmUlatOte"  m  case  01  tmeraencg 


Send  for  Bulletins  illustrating  the  application  of  Chloride  Accumulators  to  Railway  Service 

Blcctinc  Storage  Battery  do. 


Allegheny  Avenue  and  19th  Street,  Philadelphia 


Sales  Offices  : 


NEW  YORK  BOSTON  CHICAGO  BALTIMORE 

100  Broadway  60  State  Street  Marquette  Bldg.  Equitable  Bldg. 

SAN  FRANCISCO  PHILADELPHIA  DETROIT 

Nevada  Block  Allegheny  Ave.  and  19th  St.  Michigan  Elect.  Co. 


ST.  LOUIS 
Wainwright  Bldg. 

CLEVELAND 
New  England  Bldg. 
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SPRAGUE  ELECTRIC  COMPANY'S 

SPLIT-POLE  GENERATORS 

...FOR... 

LIGHT  AND  POWER 

HIGHEST  TYPE  OF  DYNAMO  CONSTRUCTION 


Engine  Type  Split-Pole  Generator,  400  K.  W.  -Front  View. 


The  superior  design  and  construction  of  the  spUt-poIe  generators  give  them  an 
unusually  high  efficiency  and  remarkable  endurance  under  .the  most  exacting 
conditions  of  service,  thereby  resulting  in  the  best  possible  commercial  value.  They 
are  made  in  sizes  from  25  K.  W.  to  1,000  K.  W.  Their  advantages  are  described 
in  detail  in  Catalogue  No.  7100,  which  will  be  sent  free  upon  application. 

Sprague  Electric  Company 

General  Offices:  527-531  West  34th  Street,  New  York. 

 BRANCH  OFFICES  ^   — 

Chicago:  Boston:  St.  Louis:  Baltimore: 

Fisher  Building.  275  Devonshire  Street.  Security  Building.  Maryland  Trust  Building. 
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A  NEW  ERA  IN 
ELECTRIC  RAILROADING 


THE 

MULTIPLE  UNIT 


A  PERFECT 
SYSTEM  OF  CONTROL 


...IS  THE.. 


SPRAGUE  SYSTEM 

It  was  invented  and  named  by  Frank  J.  Sprague,  and  is  covered  by  U.  S.  fundamental  patent 
No.  660,065.    This  patent  and  others  pertaining:  to  this  system  are  owned  by  the 

SPRAGUE  ELECTRIC  COMPANY 


It  is  a  method  of  train  operation  and  control  by  which  any  number  of  motor  cars  and  any 
number  of  cars  without  motors  can  be  combined  into  trains  at  will,  and  operated  from 
any  one  of  as  many  points  as  desired  through  master  switches  and  a  controlling  line 
common  to  all  the  cars. 

Sprague  Multiple  Unit  equipments  have  been  successfully  installed  on  the  following  roads: 
Chicago  South  Side  Elevated  Railroad,  Brooklyn  Elevated,  Versailles  Division  of  Western 
Railway  of  France,  and  the  Boston  Elevated  Railway,  the  latter  involving  the  most  difficult 
service  in  the  world. 

Sprague  apparatus  is  used  in  90  per  cent  of  all  existing   Multiple  Unit  operation. 

The  Sprague  Electric  Company  furnishes  the  only  Multiple  Unit  controlling  apparatus  that 
has  passed  the  experimental  stage,  has  become  standardized  and  has  demonstrated  beyond 
question  its  commercial  value  hy  years  of  practical  and  successful  operation  under  the 
most  exacting  conditions  of  service,  and  every  emergency  arising  in  practice. 

Sprague  Electric  Company 

General  Offices:  527-531  West  34th  Street,  New  York. 


BRANCH 


Chicago : 
Fisher  Building. 


Boston  : 
275  Devonshire  Street. 


OFFICES    

St.  Louis : 
Security  Building. 


Baltimore : 
Maryland  Trust  Building. 


THE  PERFECTION  OF 
RAILWAY  OPERATION 


Correspondence 
Invited. 


SIMPLE,  EFFICIENT 
AND  ECONOMICAL 
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THRESHER 


ENGINE  TYPE  MULTIPOLAR 

I^FIMFDATAD^  Possess  in  largest 
\iLnLK»ivKo  ppopoption  those 

.  .  .  eharaeteristies  most  desired 


EqCi^menTr^or  Eleciplc  Rollways,  Lighting  and  Power  Tronsmission 


Manufactured  by 


THE  THRESHER  ELECTRIC  COMPANY 


Main    Office   and    Works  : 

DAYTON,    OHIO.    U.    S.  A. 


New    York    Office  : 

120    UIBBRTY  STREET 


I 
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1 
1 
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I 
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THRESHER 


Generoiors  dlwoys  in  the  itM 
In  economical  sdopidilons  lor 
. . . .  power  iransmlsslon .... 


VERTICAL  TVPE  THRESHER  GENERATOR  MOUNTED  DIRECTLY  UPON 
CROWN  PLATE  OF  WATER=WHEEL  PENSTOCK. 


Thresher  Generators  and  Motors 


nave  been  conclusively  proved 
10  be  ot  me  highest  elficlency 


Manufactured  by 


THE  THRESHER  ELECTRIC  COMPANY 


New  York  Office: 

120  L.IBBBTY  STRBET 


it 


3 


i 


I 
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SURFACE  AND  ELEVATED 

Railway  Motors 


No.  34 
50-H.P.  MOTOR 


Ventilated  Armature. 

Triple 
Armature  Coils. 


Single,  Double  and 
Quadruple  Equipments  for 
All  Speeds  and 
Conditions  of  Service. 
Simple  in  Design. 
Extra  Large  Bearings. 
All  Parts  Accessible. 
Lowest  Cost  for  Maintenance. 

SERIES  PARALLEL 
MAGNETIC  BLOWOUT 

Controllers 

and  all  Appliances  to  suit 


■Vo  34. 
SO-H.P. 
ARMATURE 


THE  LORAIN  STEEL  COMPANY 


LORAIN,  OHIO. 


SALES  OFFICES 


JOHNSTOWN,  PA. 


NEW  YORK.  Empire  Building.        CHICAGO.  Monadnocit  Building.        ATLANTA,  Equitable  Building.         PITTSBURG,  Penn  Building. 
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GENERAL  ELECTRIC  COMPANY'S 

RAILWAY  MOTORS 

For  Heavy  Elevated  and  Suburban  High  Speed  Service 


QE-SS— 160  H  P.  Motor 


GENERAL  ELECTRIC  COMPANY 

Schenectady,  N.  Y.,  U.  S.  A. 
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GENERAL  ELECTRIC  COMPANY 

THE  LARGEST  ELECTRICAL  STATION  IN  THE  WORLD 


Eleven  Units  of  8500  Kw.  each  at  G600  Tolts 


Ninety-sixth  Street  Power  Station  of  the  Metropolitan  Street^Railway  Co.,  New  York. 

All  tlie  Electrical  Appa.ratns  in  this  Station  was  furnished  by 

The  General  Electric  Company 

General  Office :  Schenectady,  N.  Y.,  U.  S.  A. 


SALES  OFFICES 


BOSTON,  MASS.,  200  Summer  St. 
NEW  YORK,  N.  Y.,  44  Broad  St. 
Syracuse,  N.Y. ,  Sedgwick,  Andrews 

&  Kennedy  BIdg. 
Buffalo,  N.Y.,  Elliott  Square  Bidg. 

PHILADELPHIA,  PA.,  214  South 
Eleventh  St, 

Baltimore,  Md.,  227  E.German  St, 


Pittsburg,  Pa„  502  Tradesmens 
Bank  BIdg. 

ATLANTA,  GA.,  Equitable  BIdg. 

New  Orleans,  La.,  917  Hennen 
BIdg. 

CINCINNATI,  OHIO,  420  West 
Fourth  St. 

Cleveland,  Ohio,  310  New  Eng. 
land  BIdg. 


Columbus,  Ohio,  14  N.  High  St. 
Nashville,  Tenn.,  Room  73,  Cole 
BIdg. 

C  H ICAGO,  ILL,  Monadnock  BIdg. 
Detroit,  Mich.,  704  Chamber  of 

Commerce  BIdg- 
St.  Louis,  Mo.,  Wainwright  BIdg. 
Dallas,  Texas,  Scollard  BIdg. 
Helena,  Mont.,  Electric  BIdg. 


Minneapolis,  Minn., Phoenix  BIdg 
DENVER,  COLO.,Kittredge  BIdg. 
Salt  Lake  City,  Utah,  Templeton 
BIdg. 

SAN  FRANCISCO,  CAL.,  Claus 

Spreckels  BIdg. 
Los  Angeles,  Cal.,  Douglas  BIdg- 
Portland,  Ore.,  Worcester  BIdg. 


FOREIGN  DEPARTMENT :  Schenectady,  N.  Y.,  and  44  Broad  St.,  New  York,  N.  Y. 
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GENERAL  ELECTRIC  COMPANY 


One  of  the  six  Substations  of  the  Metropolitan  Street  Railway  Co.,  showing  Rotary 
Converters  of  i  ,000  Kw  each  ;  Air-Blast  Transformers  ;  and  high  and  low  voltage  Switching 
Apparatus,  which  were  designed,  built  and  installed  by 

THE  GENERAL  ELECTRIC  COMPANY 


Switchboards  and  Oil  Switches  for  controlling 
38,500  Kw  ;  rated  with  overload  capacity  of  77,000 
Kw  at  6,600  volts. 


Instruments  and  Controlling  Switches  for 
operating  Oil  Switches  of  eleven  3,500  Kw 
Generators. 


The  oil  switches  used  on  this  system  open  automatically  on  overload  and  break  the  full 
generating  capacity  of  the  station  with  all  machines  in  parallel. 

All  Switches,  Boards  and  Controlling  Apparatus  were  designed  and  built  b}- 

THE   GENERAL  ELECTRIC  COMPANY 


All  the  Electric  Car  Bquipments  purchased  by  the  Metropolitan  vStreet  Railway  Co.  were 
manufactured  by 

THE  GENERAL  ELECTRIC  COMPANY 


118 


STREET  RAILWAY  JOURNAL, 


RHEOSTATS 


An  effective,  substantial  and  simjjle  system  for  operating  electric  railway 
motors.  Cars  may  be  run  either  singly  or  in  trains  of  any  size  from 
any  one  controller.  The  load  is  equally  distributed  among  motors 
because  all  contactors  (or  motor  controllers)  act  in  positive  synchronism 
simultaneously  with  the  movement  of  the  master  controller  handle. 

EXCELS  IN  SAFETY  AND  DURABILITY. 


General  Office  : 

SCHENECTADY, 
N.  Y. 


OE-66 


GE  66 
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BISHOP'S  SPECIAL 
uioiivrr  o  INSULATIONS 


HIGH  TENSIONS 
CENTRAL  STATIONS 
UNDER  GROUND 
UNDER  WATER 


FOR 


ELEVATOR  CABLES 
ELECTRIC  CARS 
DRAW  BRIDGES 
EVERYTHING  GOOD 


For  those  who  buy  for  themselves  the  best  is  the  cheapest  in  the  end. 


Our  Special  Car  Wires 

are  made  with  thin  layer  of  paper  be- 
tween copper  and  rubber,  to  keep  copper 
clean  and  facilitate  joint  making. 


Electric  Buoys  off  Sandy  Hook  lighted  by  Bishop  Cables. 


THE  SAYING 

"  About  the  same  as  Steinway  and  fifty 
dollars  cheaper,"  has  sold  man}-  pianos 
and  caused  many  life-long  regrets. 

"  About  as  good  as  Hishop  and  will 
pass  the  inspector  at  less  cost,"  is  attrac- 
tive to  contractors,  but  does  not  insure  a 
good  job.    It  pays  to  get  the  best. 


When  rubber  hose  and  rubber  shoes 
go  to  pieces  in  a  month  or  less,  it  is  no 
wonder  that  some  people  hesitate  to 
use  rubber  insulation  on  wires,  where 
long  life  is  so  important.  Our  advice 
is  "Don't  Use  Rubber"  unless 
you  get  the  lasting'  kiiitl.  A  few 
years  since  Mr.  Alden,  in  an  address 
before  a  rubber  dealers'  convention 
in  Boston,  showed  by  statistics  that 
there  was  about  four  times  as  much 
rubber  used  in  this  country  each  year 
as  was  imported,  about  three-fourths 
of  the  supply  being  home  produced. 
This  is  all  obtained  from  old  boots, 
shoes,  hose,  etc.,  and  is  known  as  re- 
claimed rubber.  It  contains  all  the 
adulterants  used  when  first  made,  and 
is  sold  at  about  ten  cents  per  pound. 
A  little  new  rubber  added  and  a  little 
slicker  make  cheap  shoes  and  cheap 
insulation.  If  you  buy  cheap  rubber 
shoes  or  hose,  and  they  don't  last,  they 
are  easily  replaced.  If  your  insulation 
caves  in,  the  undertaker  may  get  a 
job,  or  the  insurance  company  may 
partially  pay  damages.  Does  it  pay 
to  take  the  risk  ?  About  the  only  differ- 
ence between  the  Best  Wliite 
Cor«',  ami  the  poorest  red,  white  or 
blue  imitations  is  in  the  rubber.  Slic- 
ker and  varnish  may  cause  close  re- 
semblance, and  the  crows  may  be 
misiakeu  by  the  Inspector  for  ducks, 
but  they  don't  like  water,  and  won't 
live  long  in  any  of  the  elements.  If 
you  want  to  be  sure  of  long  life  for 
your  wires,  insist  on  having  only  the 
best,  and  the  surest  way  of  getting  the 
best  is  to  buy  of  those  who  don't 
make  oi  keep  low  grades.  The 
Bishop  Gutta  Pereba  Co.  does 
not  make  second  grades  of  anything. 
Our  sub-marine  and  underground 
cables  have  been  in  use  longer  than 
any  others,  and  speak  for  themselves. 
Our  wires  for  inside  work  are  made 
for  long  life,  rather  than  cheapness, 
but  are  sold  as  low  as  any  of  same 
quality.  Special  Work,  Elevator 
enables,  and  all  kinds  of  flrxibles 
and  strands  made  to  order  promptly. 


Bishop  Qutta=Percha  Co., 

420=426  EAST  TWENTY=FIFTH  STREET,  NEW  YORK 


HARRY    D.    REED,  Superintendent 


HENRY    A.    REED,  nanager 
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ECDND  iWdf  QUiP 


CARS 


Consisting  of  i6,  i8 
and  20 ft.'Closed  Cars; 
8,  9  and  15  Bench 
Open  Cars,  suitable 
for  either  4  ft.  8j4  in. 
or  5  ft.  2%  in.  gauge.  Fully  repaired  and  repainted  to 
suit  purchaser,  equipped  and  ready  for  immediate  service 
with  W.  P.  50  or  Westinghouse  3  motors  on  Peckham  or 
Brill  Single  trucks,  all  in  good  repair. 


"3  -5  -J  ^ 


Four  15- 
Bench  Cars 
likethiscut; 
three  fully 
wired  for  4 
50  H.  P.  mo- 
tors,onTay- 
1 o  r  high 
speedtrucks 

NOW  ON  SALE  BY 

SALES  AGENT 
Brooklyn  Heights  Railway  Co. 

57  BROADWAY,    -    NEW  YORK. 


GILES  S.  ALLISON, 


BARGAINS  FOR  IMMEDIATE  DELIVERY. 

We  offer  for  the  consideration  ot  buyers,  a  number  of  Railway 
Generators,  Tandem  and  Cross  Compound  Engines,  high  speed  auto- 
matic Corliss  and  other  types. 

Also  a  number  of  vertical,  watertube  and  horizontal  boilers. 

A  number  of  cars,  single  and  double  truck;  also  trucks,  track 
material,  extra  armatures,  repairs  of  all  kinds  and  contractors 
material. 

Correspond  with  us  before  buying  or  selling  anything   in  this 

line. 

WIRE  US  OR  WRITE  US  FOR  FULL  INFORMATION. 

THOMPSON,  SON  9c  CO. 


i07   LIBERTY  STREET, 


NEW  YORK 


FOR  SALE  CHEAP. 

Any  part  of  fourteen  hun= 
dred  feet  of  steel  elevated 
railway  structure,  in  first- 
class  condition,  suitable  for 
permanent  street  railway 
bridges.  Full  particulars, 
with  blue  print,  furnished 
on  application. 

SIOUX  CITY  TRACTION  CO., 

SIOUX  CITY,  IOWA. 


FOR  SALE 

New  and  Relaying  Rails 
New  and  5econd-l1and 

Motor  Cars 
New  and  5econd-liand  Loco= 

motives,  Coaches,  Box  and 

Flat  Cars 

JUSTICE  COX,  JR.,  &  CO.,  Limited 
552-554  Bullitt  Building 
Philadelphia 

FULL  EQUIPMENT 

Engines,  Boilers,  Dynamos, Qen° 
erators  and  General  Machinery. 

Write  for  special  Catalogue. 

FRANK  TOOMEY 
127-131  N.  Third  St.,  Phila.,Pa. 

FOR  SALE 
Locomotives  and  Cars 

Freight,  passenger  and  logging  locomo- 
tives of  all  descriptions;  also  freight,  pas- 
senger and  logging  cars.  Send  for  de- 
scription. 

F.  n.  HICKS, 
225  Dearborn  St.,  Chicago. 


'Phone 
261-262. 


Relaying  Rails — For  Sale. 

Immediate  Delivery 

230  Tons  6"  Johnson  Girder  Rails,  sec- 
tion No.  62,  in  good  condition,  at  Wash- 
ington, D.  C.  Also  other  Rails  of  differ- 
ent weights  and  descriptions  at  various 
points. 

BENJAHIN  IRON  &  STEEL  CO. 
Buffalo,  N.  V. 


Our  Catalogue  of 

Street  Railway  and 


Electrical  Books 

is  yours  for  the  asking. 

STREET  RAILWAY  JOURNAL, 
120  Liberty  St.,  N.  Y. 


WANTED  —  Position  as  Manager  or 
Superintendent  of  Electric  Rail- 
road, 22  years'  experience  Steam  and 
Electric  Railroading,  17  years  of  which 
as  superintendent.  Thoroughly  familiar 
with  all  details.  Can  furnish  best  of 
references  as  to  thorough  and  econom- 
ical management.  Address  "J.  C,  B," 
care  Strekt  Railway  Jocrnal. 


SUPERINTENDENT  of  construction, 
now  employed,  would  like  position 
as  manager,  superintendent  or  engineer 
for  new  electric  railway.  Responsible  for 
entire  construction  on  line  just  operating. 
Competent  to  deal  with  franchises,  locate, 
plan,  construct,  equip  and  operate.  Will- 
ing to  locate  anywhere  in  the  interest  of 
parties  desiring  a  responsible  man,  and 
willing  to  pay  accordingly,  but  prefer 
Southern  States  or  California.  Address, 
Lock  Box  454,  Woburn,  Mass. 


A  GENCIES  WANTED— The  advertiser 
represents  in  the  South  a  number  ot 
the  leading  manufacturers  of  electric 
railway  equipment.  Can  handle  to  ad- 
vantage a  few  additional  lines,  both  ot 
standard  apparatus  and  .specialties.  Cor- 
respondence solicited  from  manufacturers 
desiring  a  wide-awake  Southern  repre- 
sentative. Address,  "  B.  P.,"  care  of 
Street  Railway  Joornal,  New  York. 


TS  YOUR  ROAD  PAYING  DIVIDENDS? 
^  If  not,  perhaps  it  could  be  made  to  do 
so  by  improved  methods  of  operation. 
The  advertiser  has  had  15  years'  experi- 
ence, is  now  employed  as  superintendent 
of  a  large  system  and  believes  he  could 
manage  your  road  to  excellent  advantage 
Can  furnish  references  from  men  who 
are  recognized  as  experts  in  railway 
management.  For  further  information, 
address,  "RAILWAY  MANAGER,"  care 
of  Street  Railway  Journal,  New 
York. 


WANTED— Position  by  a  thoroughly 
competent  street  railway  man  of 
eleven  years  practical  experience,  five 
years  as  electrician  and  master  mechanic. 
Can  keep  repair  expense  as  low  as  possi- 
ble, an  armature  winder  and  familiar 
with  all  types  of  equipments;  moderate 
salary.  Address,  "ELECTRICIAN,"  care 
of  Street  Railway  Journal,  No.  120 
Liberty  Street,  New  York,  N.  Y. 


WANTED  TO  BUY 

I  am  In  the  market  for 

Street  Railway  or 
Electric  Light  Plants 


in  any  part  of  the  United  States. 


Address  _ 


JOS.  B.  MAYER, 

795  Ellicott  Sq.,  -  -  BUFFALO.  N.  Y. 


4  M.  P.  4-300-400  G.  E.  RAILWAY  GENERATORS. 
3  M.  P.  4-100-650  G.  E. 


In  Excellent  Condition.   Immediate  Shipment. 


ROSSITER.  MACGOVERN  e  CO. 

Principal  Offices  141  BROADWAY,  N.  Y.    Works  JERSEY  CITY,  N.J. 
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CHARLES  E.  DUSTIN  CO.,  M  BROADWAY,  MM 


I  beg  to  notify  my  friends  and  acquaintances  that  1  have  terminated  my 
connection  with  Rossiter,  MacGovern  &  Co.,  as  President  and  General 
Manager,  in  order  to  organize  the  Charles  E.  Dustin  Company 

The  new  company  has  secured  offices  at  1 1  Broadway,  New  York  City, 
and  proposes  to  engage  in  the  purchase  and  sale  of  all  kinds  of  Electrical 
Machinery,  Engines,  Boilers,  etc.,  and  also  to  undertake  the  construction 
of  Electric  and  Steam  Plants  and  to  do  General  Engineering. 

Mr.  W.  S.  Barstow,,  formerly  General  Manager  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  has  been  retained  as  Consulting 
Engineer,  and  will  devote  a  large  part  of  his  time  to  the  interests  of  the  new 
concern.  The  company  will  have  a  capital  of  $250,000  and  will  be  fully 
prepared  to  cover  all  special  branches  of  the  business  as  above  set  forth. 

With  the  thanks  for  past  courtesies,  and  trusting  that  in  the  Charles 
E.  Dustin  Company  1  may  have  the  pleasure  of  continuing  business 
relations  with  you,  1  remain,  very  respectfully  yours, 

CHARLES  E.  DUSTIN, 
Septembei  17,  1901  Bowling  Green  Bldg.,  11  Broadway,  New  York 


CHARLES  E.  DUSTIN  CO.,  II  BROADWAY,  N.  Y 


All  Weights 


FOR  SALE 

STEEL  RAILS 

Track  Fastenings  and  Spikes 
For  Prompt  Delivery  

Relaying  and  Scrap  Rails  Bought  and  Sold. 

The  Steel  Rail  Supply  Company 

too  Broadway, 

New  York  City 


Successors  to 
HUMPHREYS  <t  SAYCB 


BACK  COPIES  OF  THE 

Street  Railway  Journal 


LIST  FURNISHED  ON  APPLICATION 


Street  Railway  Publishing  Company 

120  LIBERTY  ST.,  NEW  YORK 


A  BARGAIN— CARS  AS  GOOD  AS  NEW— TALK  QUICK 


JEWETT  CAR  BODIES,  MOUNTED 
ON  PECKHAM  No.  I4a  EXTRA 
STRONG  TRUCKS,  EQUIPPED  WITH 
TWO  50  H.  P.  WALKER  MOTORS. 

LACLEDE  CAR  BODIES,  MOUNTED 
ON  CURTIS  TRUCKS,  EQUIPPED 
WITH  FOUR  WESTINGHOUSE  No. 
49  MOTORS.  === 


Western  Electrical  Supply  Go. 


ST. LOUIS 
U.  S.  A. 
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¥J^  I       We  are  in  the  Market  to  Buy  or  to  Sell     0     iSi     0  ^ 

ML    or  open  and  Closed  Cars.  Motors.  Generators.  Relaying  Rails.  Etc. 


CARS— QUICK  DELIVERY -BARQAINS  MOTORS 


Some  choice^equipments  of  Westinghouse  No 
extra  cores,  armatures  and  shelb. 


We  can  supply  equipments : 

Westinghouse  3 
I2A 
38B 
G.  E.  800 
1200 

;  sample  motors  in  our  exhibit  at  Street  Railway  Convention. 


AH  our  motors  in  first-class  running  order. 
Some  equal  to  new. 


Extra  Armatures 


We  have  some  PECKHAM  Single  Trucks. 

Also  J6-ft.  Closed  Cars,  Stephenson.  Prepare  for  next  Summer. 

VW^MAOr  II AVl^  YOXJ  I^OR  »ArvE> 


DALLETT  O  COMPANY 

201  WALNUT  PLACE.  PHILADELPHIA. 


Established  1875. 
Long  Distzwnce  Telephone. 


STREET  RAILWAY  JOURNAL. 


Wi  SI\-GI,E  TRUCK  ST.  r.OUIS  CARS.  COMPr.HTK 


ELECTRICAL  fc-  STEAM 
MACHINERY 

OF  ALL    FIRST-CLASS  MAKERS 

«  For  RAii:wffY>  Li chting  >^  Iowe r 


^IA7E  have  const&.ntly  on  hand  a  large  number  of  electric  generators 
of  WESTINGHOUSE,  GENERAL  ELECTRIC,  and  other  stan- 
dard ma^kes ;  also  ENGINES  AND  BOILERS :  which  are  in  first  cla^ss 
condition  and  equ&.l  to  new  in  every  respect.  These  have  not  been  dis- 
placed on  &.ccount  of  inherent  defects,  but  on  &.ccount  of  ch&.nges  in 
system,  consolidation,  etc. 

We  also  have  in  stock  STREET  CARS,  CAR  MOTORS  AND 
CONTROLLERS,  of  all  standard  types,  and  all  kinds  of  ELECTRICAL 
APPARATUS  for  ALTERNATING,  DIRECT  current  e.nd  a.rc  light- 
ing work. 

We  are  prepared  to  furnish  everything  for  the  complete  install- 
ation of  an  electric  RAILROAD.  LIGHTING  or  POWER  plant,  using 
machinery  of  the  very  best  known  type  or  manufacture. 


If  you  contemplate  CHANGING  your  system  or  DISPOSING  of 
MACHINERY  or  EQUIPMENT,  we  will  PURCHASE  same  OUTRIGHT 
from  you,  providing  it  is  in  good  condition  and  of  modern  design. 


ROSSITER.MAC  GOVERN  6^  CO., 

141  BROADWAY.  N.Y.  CITY 

SEND  FOR  CATALOG.   ^ 
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CORRESPONDENCE 
5*  ^  SOLICITED  ^  ^ 


Locomotives 


Si 


THOMPSON, 
SON  6  CO. 

107  Liberty  Street 
New  York,  U.S.A. 


LONDON  OFFICE 
39  Victoria*.  Street,  Westminster,  S.  W. 
LONDON,  ENGLAND 


Write  for  full  pd^rticular^ 
Stock  constantly  changing' 


Car  Equipments 


ARMATURES 
REWOUND 
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MERRITT  &  COMPANY 

1124  Ridge  Avenue    PHILADELPHIA 

=  MANUFACTURERS  OF 


LOCKERS  * 


FOR  THE 


CAR  BARN  POWER  HOUSE  SHOP 

GYMNASIUM  CLUB  ARMORY,  ETC. 


ONE  OF  THE  LOCKER  ROOMS  OF  THE  GENERAL  ELECTRIC'.XO.,  WHO  HAVEIABOUTJ  1 500.  IN  ,USE 


EXPANDED  METAL  LOCKERS 

SANITARY        SECURE        ATTRACTIVE        DURABLE  and  REASONABLE 


HAVE    PROVED   THEMSELVES   TO  HAVE 
MANY  FEATURES  OF  SUPERIORITY 


BOSTON  ELEVATED  RAILWAY  CO. 
SCRANTON  RAILWAY  CO. 
HARTFORD  STREET  RAILWAY  CO. 
UNION  TRACTION  CO. 
CAPITAL  TRACTION  CO. 
BULLOCK  ELECTRIC  MFG.  CO. 
WESTINGHOUSE  ELECTRIC  &  MFC 
WESTON  ELECTRIC  INST.  CO. 


CO. 


AMONG  THOSE 

WHO  HAVE 
ADOPTED  THEM 


PENNSYLVANIA  STEEL  CO. 
BABCOCK       WILCOX  CO. 
WM.  CRAMP  &  SONS 
SHIP  &  ENGINE  BUILDING  CO. 
PENNSYLVANIA  RAILROAD  CO. 
NEW  YORK  CENTRAL  &  HUDSON  R.  K.  R. 
NEW    YORK,    NEW    HAVEN    &  HART- 
FORD R.  R. 
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Cbe 

IHurray  l>ill  l)Otcl 

Park  Hmm,  40tb  to  4i$t  Streets,  new  Vork 


mjHE  situation  ol  the  Murray  Hill 
Hotel  is  considered  one  of  the 
most  superior  in  New  York  City.  It 
occLipies  an  entire  block  on  Murray 
Hill,  the  famous  residential  section 
of  New  York  and  the  highest  point  of 
ground  within  the  city  limits. 

On  account  of  its  high  elevation, 
it  is  the  coolest  hotel  in  summer,  and 
is  conducted  on  both  the  American 
and  European  plans. 


9^ 


tx\5C  i^^^^i^^?  Win  Motel 


l)eddquarter$  of 
Jlmcrican 
Street  Railway 
Jlssociation 


4^ 


One  Block  from  Grand  Central  Station,  terminus  of  the  N.  Y.  C.  & 

H.  R.  R.  R. — N.  Y.  &  Harlem — Adirondack  &  St.  Lawrence— Delaware 
&  Hudson— N.  Y.,  N.  H.  &  H.  R.  R.— Boston  &  N.  Y.  Air  Line. 

Six  ninutes  by  electric  cars  to  West  Shore  Ferry— Twelve  Hinutes  by 
electric  cars  to  Pennsylvania  and  Erie  R.  R.  Ferries. — Seven  Hinutes  by 
electric  cars  to  L.  I.  R.  R. 

Electric  Cars  passing  in  tront  of  the  Hotel  connect  with  all  parts  of  the  city. — 

The  shopping  district  and  any  theatre  or  place  of  amusement  can  be  reached 
within  ten  minutes. 

Elevated  Railroad  Stations  for  Hurray  Hill  Hotel  ;  NINTH— 42d  Street; 
SIXTH— 42d  Street :    THIRD— 42d  Street;    SECOND— 42d  Street. 


Baggage  Transferred  to  and  from  Grand  centrat  Slaflon  Free  of  ctiarge 
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Ten  Minutes  from 
Madison  Square  Garden 

Delegates  to  the  annual  convention  of  the  American  Street  Railway 
Association  traveling  over  the  New  York  Central  will  arrive  in  New 
York  City  at  the  Grand  Central  Station.  A  ride  of  less  than  ten 
minutes  on  the  cars  of  the  Metropolitan  Street  Railway  Company  will  take 
them  to  Madison  Square  Garden,  where  the  meetings  are  to  be  held.  The 
Grand  Central  Station  is  also  within  a  few  minutes  of  seventy-seven  hotels, 
fifty-five  clubs  and  forty-four  theatres — and  with  a  train  every  hour  for 
the  North  and  West. 

For  further  information  regarding  the  New  York  Central  service  to  the 
American  Street  Railway  Association  convention,  apply  to  local 
ticket  agents,  or  to 

GEO.  H.  DANIELS,  G.  P.  A. 

Grand  Central  Station,  New  York 


To  the  New  York  Convention  of  the 
American  Street  Railway  V\/' AR ACH 

To  Street  Railway  and  Supply  Men  : 

For  the  above  meeting  the  Wabash  Railroad  will  make  a  rate  of  $23.70  for  the  round  trip  from 
Chicago,  on  the  certificate  plan. 

A  special  train  consisting  of  elegant  Pullman  sleepers  will  leave  Chicago  at  3:00  p.  m.,  Monday, 
October  7th,  from  Dearborn  Station,  Dearborn  and  Polk  Sts.,  to  run  through  via  Detroit,  Buffalo  and 
West  Shore  Railroad.  A  special  sleeper  will  be  held  for  ladies,  and  gentlemen  and  their  wives.  For 
those  who  are  not  able  to  take  the  special,  the  Wabash  has  trains  as  follows  : 

Continental  Limited,  leaving  Chicago  11:00  a.  m.,  arriving  in  New  York  at  3.30  p.  m.  next  day  ; 

Eastern  Express  11:00  p.  m.,  arriving  in  New  York  at  7:30  a.  m.  second  morning. 

Stop  overs  will  be  allowed  in  Buffalo,  in  either  or  both  directions,  to  visit  the  Pan-American 
Exposition. 

The  party  will  be  personally  conducted  by  Mr.  N.  C.  Keeran,  who  had  charge  of  the  Street 
Railway  special  trains  to  Montreal,  St.  Louis,  Niagara  Falls  and  Boston. 
For  Railroad  and  Sleeping-car  Reservations,  apply  to 

N.  C.  KEERAN,  C.  P.  &  T.  A.,  Wabash  City  Ticket  Office,  97  Adams  St. 

C.  S.  CRANE,  Gen.  Pass,  and  Ticket  Agent,               F.  A.  PALMER,  Ass't  Gen.  Pass.  Agent, 

St.  Louis,  Mo.                                                          Chicago,  111. 

128 


STREET  RAILWAY  JOURNAL. 


.ackawanna 

Railroat 


Street  Railwa^y  Men 


in  ak.ttending  their 

Annual    Convention   in   New  York,  October  9-II. 
will    find    the    perfection   of   railway  comfort  in 
the   luxurious  through  trains   of   the    LACKAWANNA  RAILROAD 


400  Miles  of  the  Finest 
Scenery  in   the  World 

Four  superb  trains  daily  between  Chicago  and  New  York  in  connection  with 
the  Nickel  Plate.  Through  sleepers  daily  between  St.  Louis  and  New  York 
via  The  Wabash  Railroad.  Lackawanna  Dining  Cars  on  all  through  trains. 
Meals  a  la  carte.  Information  and  tickets  at  429  and  1183  Broadway,  New  York; 
289  Main  St.,  Buffalo;  103  Adams  St.,  Chicago 


Michigan  (Tentral 

T/ie  Niagara  I^alls  Route 
To  New  ^o^k,  Boston  and  the  East 
SPECIAL  LOW  ROUND  TRIP  RATES 

between  Chicago  and  New  York,  good  for  stop  over 
at  Niagara  Falls  and  Buffalo. 

Through  Trains  with  magnificent  equipment  leave 
Chicago  10.30  a.  m..  3  00  p.  m.  and  11.30  p.  ra.  daily, 
as  well  as  the  Pan-American  Special,  leaving  Chic- 
ago 6  0°  P-  ™  daily  and  arriving  at  Buffalo  7.45  a.  m. 

Send  4  cents  postage  for  Pan  American  Souvenir 
Folder.    O.  W.  RUQGLES,  Q.  P.  &  T.  A.,  Chicago. 


FINEST  TRAINS  IN 

CENTRAL  STATES 

SOIJD  VESTIBULED 

Standard  and  Compartment  Sleepers 
Cafe  Dining  Service 

^    -  TO  


CHICAGO 

INDIANAPOLIS 

Direct  Line  DAYTON 

To  TOLEDO 

Northern  Lake  Resorts  DETROIT 
D.  G.  EDWARDS,  Pas.  enger  Traffic  Manager,  Cincinnati,  Ohio. 


AMERICAN 
STREET  RAILWAY 
INVESTMENTS 


^'The 

Street  Railway 
Red  Book.'' .  . 


The  Standard  Manual  of  Street 
Railway  Statistics  


PRICE,  $5,00. 

STREET  RAILWAY  PUBLISHING  CO., 

120  LIBERTY  STREET,  NEW  YORK. 
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American  street  Rallwoy  Association  convention 

NEW  YORK,  OCTOBER  9=11.  1901. 

^HE  ERIE  RAILROAD  ofifers  special  facilities  for  those  desiring  to  attend  the  Annual  Convention  of 
The  American  Street  Railway  Association,  to  be  held  in  New  York,  October  9th  to  nth,  particularly 
from  Chicago,  Cincinnati,  Cleveland,  the  West.  A  train  consisting  of  Pullman  equipment  of  the 
best  type  yet  produced,  and  with  Dining  Car  serving  all  meals  a  la  Carte  except  dinner,  which  will  be  table 
d'hote,  will  leave  Chicago,  Monday,  October  7th,  at  3  P.  M.,  Cincinnati  6.25  P.  M.,  and  Cleveland  11.30 
P.  M.,  arriving  New  York  next  evening  at  7.55  P.  M.  We  therefore  beg  to  suggest,  in  the  interest  of  the 
comfort  and  enjoyment  of  all  who  will  attend  the  convention,  that  those  from  points  west  of  Chicago 
rendezvous  at  that  point  and  leave  at  3  P.  M.  on  the  train  named  with  the  Chicago  delegation. 

Those  from  Cincinnati,  Cleveland  and  points  east  of  Chicago  will  join  the  party  from  the  west  en 

route. 

All  tickets  reading  via  the  Erie  Railroad  to  New  York  City  from  Jamestown,  N.  Y.,  and  points  west, 
are  good  for  passage  through  Buffalo,  and  a  ten  days'  stop- over  may  be  secured  at  that  point  to  visit  the 
Pan-American  Exposition  by  depositing  the  ticket  with  Joint  Agent  and  the  payment  of  nominal  fee  of  555i.oo. 
It  is  suggested  however,  that  parties  come  direct  to  New  York  and  take  advantage  of  the  stop-over  on  the 
return  trip  (which  may  be  secured  under  the  same  conditions)  to  visit  the  Exposition. 

The  Erie  Railroad  has  long  been  known  as  the  "  Picturesque  Trunk  Line  of  America,  "  and  the  many 
scenic  attractions  along  this  route  will  unquestionably  make  the  trip  highly  satisfactory  to  all  who  are  able 
to  avail  themselves  of  it. 

Kindly  write  Mr.  F.  W.  Buskirk,  A.  G.  P.  A.,  Erie  Railroad,  Chicago,  at  once,  stating  the  sleeping 
car  accommodations  that  you  will  require. 


D.  w.  COOKE,  Generoi  Passenger  Agent. 


GREATEST  PLAYGROINP  ON  EARTH 

Every  Need  [  ^ 
Every  Wish  ^  g^J^^J 
Every  Purse  ( 

SPECIAL  RATES 

liave  been  established  by  the  SOUTHERN  PACIFIC  be- 
tween all  parts  of 

CALIFORNIA 

and  its  great  number  of  famous  resorts  by  which  the  expense 
of  a  trip  is  reduced  to  a  very  low  and  reasonable  rate. 
For  example  : 

From  all  parts  of  California  to  the  resorts  in  the  Shasta 
Region,  Lake  Tahoe  and  Surroundings,  Yosemite,  the  Big 
Trees,  the  Kings  River  Country. 

From  San  Joaquin  and  Sacramento  Valley  Points  to  the 
Monterey  Bay  Coast. 

From  the  San  Joaquin  Valley,  Arizona  and  New  Mexico 
to  the  seashore  in  Southern  California  and  the  resorts  of 
Northern  California. 

For  full  information,  apply  to 

EDWIN  HAWLEY, 
h.  H.  NUTTING,  Asst.  Gen'l  Traffic  Mgr. 

Eastern  Passenger  Agt. 

349  Broadway  or  I  Battery  Place 
(Washington  Building),  New  York 


Big  Four 
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TME  riNEST  TRAIN 
l/N  THE  WORLD 


For  the  delegates  to  tlie 
Street  Railway  Convention 


The  Lake  Shore  &  Michigan  Southern  Railway 

will  give  special  attention  to  the  accommodation  of  dele- 
gates and  their  friends  attending  the  meeting  of  the 

American  Street  Railway  Association 

to  be  held  at  New  York  Oct.  9th,  loth  and 
iith.     Delegates  will  leave  Chicago  via 


Monday,  Oct,  7th,  at  5:30  P.  M.,  arriving  at  Buffalo  at  6:50  A.  M.  Tuesday. 
A  stop-off  privilege  will  be  given  so  that  passengers 
may  spend  Tuesday,  Oct.  8th,  in  Buffalo. 

A  Day  at  the  Pan=American  Exposition 

The  party  will  leave  Buffalo  Tuesday  evening 
via  New  York  Central  &  Hudson  River  Rail- 
road, arriving  in  New  York  City  at  the  .  .  . 

Grand  Central  Station,  (te/\  mi/mutes  from  co/wention  hall.) 

Wednesday  morning,  Oct.  9th,  in  time  for  breakfast. 
Leaving  Buffalo,  the  party  will  also  include  the 

Cincinnati,  St.  Louis,  South  and  Southern  delegations. 


CITY  TICKET  OFFICE  OF  THE 

LAKE  SHORE  &  MICHIGA/N  SOUTHERN  RAILWAY 

I8O  CLARK  STREET.  CHICAGO 
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THE  CHICAGO  &  ALTON 

IS  THE  BEST  RAILWAY  IN  AMERICA.  AND 
AMERICA  SETS  THE  STANDARD  FOR  THE  WORLD. 

WRITE   FOR  FOLDEHS,  PICTXTRES,  NOVELTIES,   A.SD  MAPS. 


GEO.  .J.  CHARJLTOX,  Gknekal  Passknokr  Acjent.  CHICAGO.  ILLINOIS. 
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You  Will  Never  Hesret^ 

BUYING  A 

LEONHARDT 

I|EyOLyiNG  TOWtR  WAGON, 

rl      ^  '  M(  Ihi  reliable. 
1^  1  111^  1  iv/LJ  I  QuiCKLYOPERATED. 

INSULATION  ALWAYS  PERFECT 
^    see:  TOOL  COMPARTMENTS. 


THE  GREAT  LABOR  SAVER. 

You  Can  Save  Time  and  Money  and  Get  Far 
Better  Results  with  the  Trenton  Trolley  Wagon 


For 

convenience, 

case  of 

operation, 

safety, 

durability 

and 

high  grade 
construction 
it  has 
no  equal, 

«/ 

Write  us 
about  It. 

Circulars  and 
Prices  on 
Application. 


Derselbe  Trolley-Wagon  ist 
bereits  auf  alien  Haupt-Stras- 
senbahnsystemen  Amerikas 
eingedihrt. 


Bste  Wagon  ha  side  adap- 
tado  por  las  principales  lineas 
en  America. 


J.  R.  McCARDELL  &  CO.. 

Patentees  and  Sole  Manolacturer*,  TRENTON,  N.  J 

European  Agent,  Robert  W.  Blackwell,  59  City  Road,  London,  E.C., 
and  50,  Boulevard  Haussman,  Paris. 


,  PATENTED   AND  BUILT  BY  ^ 

CtONHAp  WAGON  MfCCQ 

:  BALTIMORE:,- MD.rU;5.A.  , 


GRAPHITED  WOOD  GREASE 

FOR  TROLLEY   CAR  GEARS. 

Absolutely  prevents  noise  and  does  not  ooze  out  of  gear  case. 
"  Lasts  three  times  as  long  as  any  other  lubricant." 

JOSEPH   DIXON  CRUCIBLE  CO.,  JERSEY  CITY,  N.  J. 


If  Ton  want  an  article  that  will  repeat  itself,  try 

U.S.  METAL  POLISH 

For  poUshlnf:  all  kinda  of  meUls.    Sold  by  Dealers.    Samples  free. 
GEO.  W.  HOFFMAN,  Mfr.,       295  E.  Washington  St„       Indianapolis,  Ind 
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HEN  WRITING  TO  ADVERTISERS  in  the  Street  Railway  Journal  you  will 
confer  a  favor  on  both  publisher  and  advertiser  by  mentioning  this  paper. 


MINIATURE  RAILWAY  COMPANY 

[incorporated! 

Cable  Address  :  "  MINRAILCO,"  Libber  Code. 


CAGNEY  BROTHERS 

Manufacturers  and  Exporters  of  LOCOMOTIVES  and  R0LLII4G 
from  12  6-8  Inches  to  Standard  Gauge 

General  Office,  No.  301  Broadway,  New  York  City,  U.  S 


STOCK 
A. 


A  complete  Miniature  Railway  consisting  of  One  Locomotive,  Tender 
and  Ten  Passenger  Cars,  carrying  20  Passengers  ;  using  coal  for  fuel. 
The  greatest  atticction  and  best  money  maker  of  the  20th  Century. 

Secure  the  Latest  and  Best  Complete  Miniature  Railways  irom  the 
Oneinal  Inventors  and  Manufacturf  rs  at  LESS  cost  than  OLD  FASH- 
lONHD  IMITATIONS.    Send  for  ILLUSTRATED  Catalogue. 


NjEW  CASTLE  BRIDGE  CO.,  """-Zm^]:^ 

STEEL  BRIDGES  AND  STRUCTURAL  IRON  WORK 


We  arc  prepared  tolgive  special  attention  to  the  fequirem.;nts  of  street  and  suburban  railways. 
The  above .  illustration  shows  a  500  foot  bridge  recently  built  by  us  lor  The  Dayton  &  Troy 
Electric  Railway  Company 


STREET  RAILWAY  JOURNAL. 
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DARLIINGTOIN'S  ELEaMC  FOUNTAINS 

For  PARK,  HOTEL  or  RESIDENCE 


POPULAR 

BEAUTIFUL 

PROFITABLE 

MOST  VARIED  WATER  DISPLAYS 
We  also 

BUILD  FOUNTAINS  WITH- 
OUT ELECTRIC 
EFFECTS 

Write  for  Particulars 


ORNAMENTAL 
PERMANENT 

USEFUL 


OUR   PATENTS  COVER 
ALL  DESIRED  POINTS 
OF  PERFECTION 

Our  Fountains  are  therefore 
UNEQUALLED 


CHICAGO  : 


SAN  FRANCISCO: 


BOSTON : 


J.  HOLT  GATES  &  CO.,  13-15  Monadnock  Block.       BULLARD  &  BRECK,  131  Post  St.       GEORGE  W.  SHtRMAN,  53  State  St. 

DARUINCiTOIN  ELECTRIC  FOINTAIN  AND  SIPPLY  COMPANY 

1120  Real  Estate  Building,  PHILADELPHIA,  PA. 


"CREATING   PARK   TRAFFIC"  AND        Are  Vito.1  Subjects  to  Street 

..MAu-TMi-  D  AvrwAV  D  A  o  i^c  o  A  V  •»  R«»^itway  Mctnagers  During 
"MAKING    RAILWAY   PARKS    PAY"       the  Summer  Months  ^<  ^ 

A  Pa^rk  Equipped  with  .Amusement  Fe&tures  Attra^cts  tKe  Gre&test  Attendtakfice. 

ARMITAGC  -  HERSCHBLL  CO/S 
RIDING  GALLERYand  MINIATURE  RAILWAY 

Are  the  TWO  BEST  ATTiLACTI0NS  for  a.ny  lCecilwa.y  Pia.rk. 


Ma^gnets 
which 
Attratct 


Railway 
PssLrks. 
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TELEPHONE    3424  18th. 


Cbe  l)opkin$-Cau  Engraving  Co. 


Cbe  l)opkin$  Co. 

110  Fifth  Ave.,  iNew  York 

Uptown  Branch 

114-120  w.  30th  Street 
New  Yorit 


We  have  opened  this  branch 
with  all  the  latest  improved 
machinery,  to  enable  us  to 
take  care  of  our  increased 
business.  This  will  enable 
us  to  offer  our  customers 
larger  facilities,  for  getting 
out  good  work  more  promptly 
than  any  other  plant  in  the 
city.     .  :  •     :  ■  .    .  :  "    .  :  . 


11  WEST  20th  STREET,  NEW  YORK 

Designing  and  Illustrating 

HALF-TONE  AND  LINE  ENGRAVINGS 

FOR  ALL  PURPOSES 
Special  attention  paid  to  Catalogue  and  Rush  Work. 


Cbe  Ropkiits  Co.,  eiectrotvpers 

(Judge  Building)   5TH    AVE.    AND    16TH    ST.,  N.  Y.    Telephone  1213  ISth. 

HIGH-CLASS  ELECTROTYPING  for  all  purposes.  We 
also  wish  to  call  attention  to  our  NICKLE  TYPES  from 
half  tones.  The  advantage  of  these  are  that  they  preserve 
more  color  and  detail  with  a  life  twice  as  great  as  the  ordi- 
nary half  tone  electrotype,  making  it  possible  to  get  as  good 
results  as  from  the  original  plate. 


WRITE    FOR  INFORMATIONS. 


STREET  RAILWAY  JOURNAL. 
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A  good  cut  is  a  good  salesman.  Our  half-tone  engrav- 
ings; are  brilliant,  sharp,  clean  cut  and  detailed.  The  cover 
plates  and  many  other  plates  used  in  this  publication  were 
made  by  us.    Note  this  ad-plate  of  ours. 

Illustrating.  Designing.  Our  Art  Department  is 
headed  by  John  T.  Bentley.    Up-to-date  drawings. 

Ad-writing.  Catalogue  compiling.  Attractive  booklets, 
etc.  Fine  printing.  Our  Advertising  Department  is  headed 
by  Paul  M.  Wade,  whose  specialty  is  common-sense 
advettising.    We'll  place  your  advertising,  too. 

NEW   IDEAS  TO  ORDER. 


PHOTO  PROCESS 


We  are  the  only  Photo-Engpaving  house  in  the  country 
that  shares  its  profits  with  its  employees.  Every  one  in 
our  employ,  from  the  ofTlee  boy  to  the  superintendent, 
receives  a  share  of  the  profits  commensurate  with  his 
wages.   The  result  is  mutually  satisfactory. 

We  are  the  only  advertising  house  in  the  country  that 
not  only  places  advertising  contracts,  and  designs  at- 
tractive advertising  matter,  but  also  makes  the  plates 
that  print  the  designs. 

The  advertising  expert,  PAUL  M.  WADE,  gives  our 
advertising  business  his  personal  attention.  Common 
sense  plays  as  big  a  part  in  our  business  as  artistic  sense. 


PLATE  COMPANY 


Offices  Teleplione,  .16X1  CorOindt. 


Studios  Teleptione,  .5SF  Enilewood.       PARK  ROW  BUILDING,  1231 


NEW  YORK 


1^.  M.  \^6E.  ADV.  N  Y. 
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IS  THE... 


w 

E 
L 
L 
S 


...STANDARD... 

FOR  RAILROAD  WORK  AND  CONTRACTORS 


L 
I 

G 
H 
T 


W 


Portable  ^  Self-contained  *  Automatic 


INDISPENSABLE  AND  "ALWAYS  READY" 

FOR  ACCIDENTS  AT  NIGHT 

FOR  NIGHT  CONSTRUCTION 
FOR  SHOP  WORK 

FOR  HEAVY  METAL  HEATING 

UNAFFECTED   BY  WEATHER 


16,000 


In  Use  in 
The  United  States 
Ami  Canada 


ALL  SIZES:  800,  2,000  to  4,000  Candle 
Power  from  Kerosene  Oil 


THE  WELLS  LIGHT  MANUFACTURING  CO. 

EDWARD  ROBINSON,  Sole  Proprietor  46  Waahington  St.,  NEW  YORK,  N.  Y.,  U.S.A. 


L 

I 

G 
H 
T 


Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractor* 


Section  II 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRACTORS 

Leading  British, 

Qerman  and 
French  Houses 


CLASSIFIED 
CYCLOPADIA  OF 
MANUFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


SECTIOiN  IV. 


Section  V 

RARS  AND  TRACK 
MATERIAL,  SICNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  VI 

POLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS,  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


STEAM  PLANT  EQUIPMENT 
REPAIR  SHOP  APPLIANCES 


Section  III 

ELECTRICAL  MACHINERY, 
STORAGE  BAKERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

STEAlirPLA/NT 

EQUIPMENT 
REPAIR  SHOP 
APPLIA/MCES 


POR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5-6.=7 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Fenders, 
Wheels,  Heaters,  Head" 
lights,  Trolleys, 
Gears,  etc. 


Section  VIII 


ROLLING 
STOCK 

Cars,  Trucks,  5now 
Plows,  Sweepers  and 
Sprinklers 
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A  Clean  Sweep  on  Manhattan  island! 

THE 

ELEVATED 

•ie    "h  ie 
•ie     "k  't 

*i?   4*   *ir   'fc   4*  4* 

•ic  •ie  "Je  'i'  "i" 
4.     4.     4.     4.     4,  4, 

4>  4>  4.  4.  4. 
4i    4.     4.     4.    4.  4. 

We  are  installing  in  the  new  Power  Station  of  the 
Manhattan  Railway  Co.,  sixty-four  520-Horse  Power 
Babcock  &  Wilcox  Boilers 

•fr     4"  4* 
4.    4.     4.     4.     4.  4. 

33,280  HORSM  POWMR 

THE 

SURFACE  LINES 

4*     *^     4*    4*    HIt  4* 

•1?    4?    *1*  4? 
4*          4*    4*    4*  4? 

4»    4*    4*    4r    4?  4r 
4t    4*    4*    4*  4? 

The  Metropolitan  Street  Railway  Co.  and  its  leased 
lines  have  under  steam  and  under  contract  Babcock  & 
Wilcox  Boilers  aggregating 

60,000   HORSM  POWMR 

THE 

UNDERGROUND 

4>  4*  4*  4*  4*  4* 
4^    4*    4*    4*  4* 

4.  4.  4.  4.  4.  4. 
4.    4.    4.    4.  4. 

4.    4.    4.    4.    4.  4. 

4*    4*    4*    ,4*    4*  * 
4.    4.    4.    4.    4.  4. 

The  Rapid  Transit  Subway  Construction  Co.  have  just 
awarded  us  the  contract  for  forty-eight  6oo-Horse  Power 
Babcock  &  Wilcox  Boilers  for  the  Underground  Road 

4.    4i    4.    4.  4> 
4.    4.    4.    4.    4.  4. 

38,800  HORSn  POWMR 

We  build  small  boilers,  too.    Mr.  Tesla  has  in  his  lab- 
oratory a  25-Horse  Power  Babcock  &  Wilcox  Boiler 
carrying  400  LBS.  STEAM  PRESSURE. 

STREET  RAILWAY  JOURNAL. 
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Babcock  Sp  Wilcox  Boilers 


Are  used  in  a  Greater  Percentage  of 

The  World^s  Best  Power  Plants 

Than  any  other  Single  Detail  of 
Steam  Machinery  of  any  one  make. 


We  send  free,  on  application,  our  book  STEAM,  now  universally 
recognized  as  a  standard  work  on  steam  boilers. 


THE  BABCOCK  &  WILCOX  CO, 


Branch  Offices  : 

BOSTON,        .loliii  Iliiiicock  liiiihliiifi. 
l'inLAI)l<;ri'lir\,  inu-lll-j  Nmlli  Am.  HuiUlinL'. 
SAN  hUANCISCO,  HI  h'\rx\  Slnvl, 
I"l'n'S)illlt(ill,  nui-m:,  Kni|iirc  Kuililinf;. 
NKW  OKIJCANS,        fiiroridrlc;,  Strrcl. 


85  Liberty  Street 
NEW  YORK 


Branch  Offices  : 

CiUCACO,  1',>I.'-)  Mav(|iicllc  Jiiiikliiiii. 
A'l'I.AN'l'A,  OA.  Ni;-  lM|iiilnlilr  Building 
crUVKIiANI),  'Uh  OiiViilid^^a  Buildiiif;. 
MliXICO  crrV,  T  AvniiUa  .Jii.'inv, 
HAVANA.  OIIBA.  JKiU.  ViiWr  dc  la  Ha 
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OVER  1,000,000 


HORSE 
POWER 


. . OF . .  . 


STIRLING  BOILERS 


One  Stirling* 
Boiler  Sells 
Another 


IF  SOME  OF  THE  LAR= 
OEST  CONCERNS  IN 
THE  UNITED  STATES 
USE  STIRLING  B01L= 
ERS  WITH  PROFIT  TO 
THEMSELVES,  AS 
THEY  DO 


Why 
Don't 
You? 


IN  OPERATION  IN  THE  UNITED  STATES, 
CANADA,  SOUTH  AflERICA,  CUBA.  J  ARAN, 
SOUTH  AFRICA  AND  GREAT  BRITAIN  ::: 


Safe,  Efficient 

Economical 

Durable 


The  only  Boiler  on  the  market 
eliminating  in  its  construction 
all  cast  iron  and  flat  surfaces 
under  pressure.  Made  entirely 
of  wrought  steel.  Removal  of 
four  manholes  gives  access  to 
all  parts  of  interior. 


WRITE  FOR  OUR  PAMPHLET,  CO,VlPARI^Q  THE  BENT 
TUBE  V5.  THE  STRAIGHT  TUBE  IN  WATER-TUBE  BOILERS 


THE  STIRLING  COMPANY 


Branches  in  all 

Principal  Cities 


GENERAL  OFFICES 


Pullman  Building,  Chicago 
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^  Sole  Manufacturers  ^ 

ZELL  IMPROVED  1 

Water  Tube  Boilers  1 


Water  Tube,  Marine,  Horizontal  Tubular  Boilers. 
Self  Supporting:  Steel  Stacks.  Riveted  Steel  Pipe. 
Tanks.    Heavy  and  Light  Plate  Work. 

SpringField  Boilcr&Mfg.  Co. 

Works:  SPRINGFIELD,  ILL. 

CAHPELL  &  ZELL  SALES  DhPART/VlENT 

EQUITABLE  BUILDING,  BALTIMORB,  MD. 
CHICAQO  OFFICE  :   MARQUETTE  BUILDING 


A  Cochrane  Separator 

In  a  live  steam  main  is  a  mighty  g-ood  thing.  There  may 
be  timrs  when  it  has  notlung  to  do,  but  then  you  have  the 
satisfaction  of  knowing  that  it  s  there  waiting  for  some- 
thing to  come.  .Separator  insurance  is  ve- y  much  like  fire 
insurance— good  thing  to  have  at  certain  times  We  iniure 
against  fire,  not  expecting  to  be  burned  out,  but  as  a  pre- 
caulionarv  »"  -  'irt-.  Separators  go  even  further  than  this, 
for  they  are  preventive. 

A  word  as  to  the  design  and 
construction  of  these  "Coch= 
ranes."  They  are  designed  for 
taking  care  of  either  large  or 
■mall  quantities  of  water,  and 
their  work  is  done  in  a  plain, 
Iir  act  i  ca  bl  e.  understandable 
way.  As  forthecoDStruction,  we 
make  them  first-class  in  every 
detail,  workmanship  and  ma- 
terial I(  yon  don't  happen  to 
know  our  "Cochranes"— their 
effectiveness — their  good  work 
how  we  make  them — kind  of 
flanges  and  fittings  we  furnish 
— then  we  would  like  to  have 
you  order  one  on  approval  (for 
comparison  with  the  "other 
fellow's  "),  subject  to  return,  at 
our  expense  (we  paying  the 
freight  both  ways),  if  you  can- 
not see  the  diffrrences :  for  we 
are  alw«\  s  g  ad  to  send  thrtn  to 
responsible  parties  on  approval, 
and  also  subject  to  trial  and 
return. 

They've  made  a  great  record, 
have  these  "Cochranes." 
Thousands  of  them  in  use  in 
live  steam  mains,  and  thou- 
sa,jds  in  exhaust  steam  mains — these  latterprotecting  some- 
thing like  4,000,000  H  P.  of  boilers  at  the  present  time. 


Section  Ibrougb 

center 
Vertical  Form. 


Harrison  Safety  Boiler  Works 

N.  17th  and  Lippiocott  Sts.,         PHILADELPHIA.  PA. 


^nDnaaDiiniiniinii 


uuuuiinii  mill  II II 


uuuuiinuuuuiiuuiii'uuu 


ilUUUOailiillii  II 


Heine  Safety  Boiler  Co., 


421  Olive  St., 

ST.  LOUIS,  MO. 


BGOINOMIGAU, 
^APB  AND  DtIR/\BLG 

 Water  Tube  Boilers 

Shops  at  Phoenixville,  Pa.;  St.  Louis,  Mo.,  and  Chicago,  III. 


sliinnnaflinoRDRiRiDiinDlllDDMnnnouBBinnQanDnouDnitB 


nauiinMiRHitBiiiitRnailllR 


uiintKluuailniniti^ 


TELEPHONE  CALL, 
1515  CORTLANDT. 


Estimates  Furnished  and 
Contracts  Executed. 


Headquarters  for  Hair  Felt'  MmERAiWooL. 
Asbestos  Papers  Brine  Pipe  Coverings,  etc 


It  Doesn't  matter 
iUbere  you  JTre 

Our  methods  are  selling 
beaters  to  those  who  have 
use  for  heaters.  The 
economy  in  coal,  water  and 
labor  effected  by 

Cbe  Ulcbstcr 
feca  iUater  Reater 

leaves  no  doubts,  no  "take 
backs."  We  have  repre- 
sentatives everywhere — 
and  some  of  our  customers 
for  you  to  talk  to. 

We  have,  too,  some  little 
books,  the  mere  reading  of 
which  may  prove  an  in- 
spiration that  will  save 
you  money, 

WARREN  WEBSTER  &  CO. 

Manuf  iclurers 

CAMDEN.  N.  J. 


WHEN  WRITING  TO  ADVERTISERS 

;  a  favor  on  both  publisher  and  advertiser  by  mentioning  this 


in  the  Street  Railv/ay 
Journal  you  will  confer  ' 
paper. 


r 
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TAUNTON  LOCOMOTIVE  MFG.  CO 


Taunton,  Mass,  U.  S.  A. 


MAKERS 
OF 


WAINWRIGHT 
STEAM  APPLIANCES 


S/KfETy  VALvt 


FEED  WATER  HEATERS 
SURFACE  CONDENSERS 
EXPANSION  JOINTS 


The  Wa^inwright 
Even-Flow 
Feed  Water  Heater 

Is  built  of  high-grade  cast  iron  and  has  pure  copper  tubes, 

CORRUGATED 


These  tubes  will  transmit  100  per  cent  more  heat  per 
square  foot  than  smooth  tubes  under  same  conditions. 
The  feed  water  circulates  so  as  to  use  all  the  heating  sur- 
face uniformly. 


16,000  H.  F.  at  WATERSIDE  STA- 
TION, 39th  St.  and  East  River,  N.  Y. 

12000  H.  P.  for  new  Power  House, 
Brooklyn  Rapid  Transit. 

8000  H.  P.  Citizens  Light  and  Power 
Co.,  Rochester,  N.  Y. 


Charles  H.  Paine,  85  Liberty  street.  New  York 
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Wheeler 
condenser  ^ 
Engineering 
comiNiny 

Head  Offices 

120  Uberiy  street.  New  York 


Branches 

LONDON,  CHICAGO,  SAN  FRANCISCO,  PARIS 


Manufacturers  of 
Wheeler 

Surface  Condensers 
Feed  Water  Heaters 
Water  Cooling  Towers 
Steam  and  Electric  Pumps 


FULL  PARTICULARS  ON  APPLICATION. 
NEW  EDITION  OF  CATALOGUE  JUST  ISSUED. 


Natural  draught  Barnard-Wheeler  Cooling  Tower. 
No  Power  used,  no  Attention  Required.  Vacuum 
Guaranteed. 


Complete  Cooling  Tower  and  Condensing 
Plants  for  Electric  Railway  and  Electric  Light 
Stations. 
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RICE  O  SARGENT 

. . .  dwnd  .  .  . 

IMPROVED  GREENE 


ENGINES 


are  the  product  of  the  best  mechanical  skill  and  have  ihe  preference  with  the  most  exacting  users. 
They  are  in  use  in  neatly  every  State  in  the  country. 


Two  #90  H.  P.  Rice  &  Sargent  Engines,  Lincoln  Wliarf  Power  Malion,  Boston  Elevated  Railway  Co 


Our  engines  arc  furnishing  power  for  electric  light  i»nd  railway  plants,  alternaiing  (parallel  opera- 
tion)  and  direct  current,  mills  and  factories  cf  every  description.  Our  product  is  preierred  for  any 
use  requiring  h  ghest  economy,  best  mechanical  efficiency,  and  utmost  delicacy  of  speed  regulation. 

We  are  the  so  e  builders  of  the  above  engines  and  solicit  correspondtnce  wiuh  those  wishing  to 
get  maximum  power  results. 

Providence  Engineering'  Work*/*,  Providence,  r.  l 

Gable  Address:  "Greene,"  Providence. 

Successors  to  Providence  Steam  Engine  Co.,  also  to  Rice  &  Sargent  Engine  Co. 
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THE  WALWORTH  MFG.  CO., 

MAKE  THE  128436  Federal  Street,  BOSTON,  MASS. 

INSTALLATION  OF 


High  Pressure 
Power  Pt  ant^  ^  specialty 

Wrought  Iron  or  Steel  Pipe  bent  to  any  practical  form 


EXCLUSIVE  MANUFACTURERS  OF  THE  VAN  STONE  JOINT,  Vv^HlCH  DOES 
NOT  WEEP  UNDER  THE  HIGHEST  PRESSURES. 


NEW  YORK  OFFICE: 

Rooms  807-808  Park  Row  Building, 


Walworth  Bronze  Seat  Gate  Valves 
for  High  Pressure  Work. 


COMPLETE  POWER  PLAINTS  EOR  ELECTRIC  ROADS 

SIMPLE  AND  COMPOUND  ENGINES. 
BOILERS,    HEATERS,   PUMPS,  ETC. 


ESTIMATES  FURNISHED  ON  APPLICATION. 


BAKER  ENGINE  AND  MACHINE  COM 

114  North  3d  Street,  Philadelphia,  Pa. 
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.  WORKS  OF  THE  ; 

BROWN  CORIJSS  ENGINE.  CO. 


'pHE  Plant 
will  be  cap- 
aljle  of  turning 
out  Corliss  En- 
gines up  to 
10,000  Horse 
Power,  and  is 
one  of  the  most 

modern  plants 
in  existence. 


The  above  is  the  New  Plant  of  the 


BROWN-CORLISS  ENGINE  COMPANY, 

now  under  construction  at  Corliss,  formerly  Western  Union  Junction, 
Wisconsin,  which  will  be  completed  by  November  30th,  of  this  year. 


The  Mbk.in  Offices  of  the  Company  are  at  607-8  and  9  Mek.tthews  Building,  Milwaukee,  Wis. 

J.  WECHSELBERG.  President.       WALTER  S.  WHITING,  ViccPres.  and  Treas.       WALTER  F.  BROWN,  2d  Vice-Pres  and  Oen  I  Mngr. 


•-t^  9_99_9  #  *  9. »  ®  •  •  «  •  •  t  •  •  »  •  ?  •  99  P  9  ii  •  •  ^    •  •    •      •  «  5. 0;ji «  fjf  .f  .f  j» j«  :t^44J 


American-Ball  Duplex-Compound  Engine 
and  Direct  connecied  Generalor 

The  Most  Successful  Generating  Plant  in  the  Marhet. 


American  Engine  company 


IN.  Y.  omee,  95  Liherty  St. 


36  Karitan  Ave.,  Bound  Brooh,  IN.  J. 


IT  is  popular  with  the 
engineer  because  it 
runs  smoothly  and 
with  a  minimum  of  at- 
tention. The  proprietor 
likes  it  because  there  are 
no  repair  bills,  and  be- 
cause the  saving  of  fuel 
over  the  simple  engine 
amounts  to  at  least 
twenty-five  per  cent 
without  the  condenser 
and  nearly  double  that 
amount  with  the  con- 
denser. We  have  been 
compelled  to  build  a 
large  addition  to  our 
works  to  supply  the  de- 
mand for  these  engines. 


Write  lor  Particulars 


We  offer  complete 
plants  of  our  own  man- 
ufacture, consisting  of 
Engines,  Generators  and 
Motors. 


2 
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ALUS  CHALMERS  CO. 


THE  EDWARD  P.  ALLIS  CO.,  MihviiuKe.- 
rrtASER   &  CHALMERS,  Chicago.'  


SUCCESSOR  TO 


DICKSO 


TROM  WO R  res ,  Chicean.  "i 
NT     JvlFQ.    CO.,      Sci-an'ton.':    :  J 


SOLE   BUILDERS  OF 


Reynolds-Corliss  Engines 


For  All 
Power 
Purposes 


1890  FRAME  ReVNOLua-OOKLl t.Vul.NE. 

Pumping,  Blowing  and  Hoisting  Engines  ^^^Riedler  Pumps  ond  Compressors 


EDWARD  P. ALLIS  WORJiS. 
M 1 LSVAIJ KEE ,  W'l  S . 

CHICAGO.  ILL. 


CHICAGO,  I LU 

HOME  INSURANCE  BUILDING. 


FRASER  &  CHALMERS  WORKS, 
CHICAGO,  ILL. 

DICKSON  WORKS, 
SCRANTOM.P-A. 


BRANCH 

OFFICES- 


New  York,  Broad  Exchange  BIdg. 
Pittsburg,  305  Ger.  Nat.  Baak  BIdg. 
Mianeapolis.  416  Corn  Exchange 


London,  Eng.,  160  Dasbwood  House 
San  Francisco,  Cal. 
Melbourne,  Australia 


Spokane,  512  First  Avenue 
Salt  Lake  City,  Dooly  Block 
Denver,  1649  Tremont  Street 
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HE  ALLIS-CHALMERS  COMPANY  has  been  awiirded  the  contract  for  eight  engines  for  the 
New  York  Subway,  practically  duplicates  of  the  Manhattan  engines,  the  unique  design  of  which 
has  been  received  with  great  favor  by  the  most  eminent  engineers  and  Street  Railway  officials  of 
America.   The  Allis-Chalmers  Company  has  the  proud  distinction  of  furnishing  power  for  the  three 

Sv"';r<^i,rn:re,::  Eleva^ted.  surface.  Underground  ^rv'r.ed'; 

which  contract  was  for  eight  engines  of  the  Reynolds-Corliss  type  of  combined  vertical  and  horizontal 
design,  each  rated  at  8,000  H.  P.  for  its  most  efficient  load  and  capable  of  operating  continuously  under  a 
load  of  12,000  H.  P.;  also  eleven  engines  for  the  Metropolitan  Surface,  of  the  vertical  type,  each  rated  at 
5,000  H.  P.  each,  with  a  maximum  capacity  of  7,500  H.  P.;  and  the  contract  of  the  Rapid  Transit 
Railway  for  the  New  York  Subway,  or  Underground,  calls  for  eight  engines  of  the  combined  vertical  and 
horizontal  type,  cylinders  42  inches  and  86  inches  by  60  inches,  each  rated  at  8,000  H.  P.,  with  a 
maximum  of  12,000  H.  P.  Each  of  these  New  York  Subway  engines  will  weigh  over  700  tons  without 
wheels,  and  like  the  Manhattan,  engines  are  the  largest  stationary  engines  ever  built. 


ALLIS-CHALMERS  CO.  ENGINES  are  Furnishing 

IPq^^ji  CV6r^  Also  in  the  following  Foreign  Cities: 

Ldwrg(e  City  in  the 
United  States 


Shanghai,  China  Cork,  Ireland 

London,  England  Berlin,  Germany 

Bristol,  England  Kimberly,  S.  A. 

Middlesboro,  England  Trieste,  Austria 

Sheffield,  England  Sulm.  Russia 

Glasgow,  Scotland  Moscow,  Russia 

[Dublin,  Ireland  Paris,  France 


Madrid  Spain 
Barcelona,  Spain 
Johannesburg,  S.  A, 
New  Zealand 
Tacna,  Chili 
Japan 

Sydney,  Australia 


Sandwich  Islands 
Melbourne,  Australia 
Buenos  Ayres,  Arg.  Rep. 
Havana,  Cuba 
City  of  Mexico 
Rossland,  B.  C. 
Honolulu,  Hawaii 
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COOPER-CORLISS  ENGINES 


Engines  qf  50  to  5000  H.  P.,  with  Girder  or  He&.vy  Duty 
Frak.me^,  Simple  anb  Compound  for  Every  Kind  of  Service. 


We  make  a  specialty  qf  Direct-Connected  Work, 
and  of  equipping;  the  largest  power  plants. 

m  WRITE  FOR  SPECIFICATIONS  AND  ESTIMATES.  ^ 
PARTICULAR  ATTENTION  GIVEN  TO  EXPORT  TRADE. 


New  York  Office, 
1022  Ha^vemeyer  Bldg. 


THE  C.  &  fi.  COOPER  CO. 


F.  W.  IREDELL.  Mgr.       Establi./-hed,  1833 


Mount  Vernon,  Ohio 
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A\ltOITV^tiC 

Cvrt  Off 
Stee^m  Engines 
Especially  Designed  for 
R^ailway  sciid  Lighting  Service 


Simple  or 
Compound. 
Belted  or 
Direct 
Connected, 


Condensing 
or 
Non- 
Condensing 


E^xcellent 
Design  &nd 
Superior 
Workmanship, 
Simplicity  of 
Construction  ».nd 
Silence  in  Operation 

&,re  DistinguisKin^  CKa^r 
acteristics  of   BALL  m. 

WOOD  ENGINES 


Under 
Actviaul 
Working 
Conditions 
they  are  o\rt- 
ranking  the  Corliss 
REfJULATION.  ECON- 
OMY AND  EFFICIENCY. 
Send  for  Ca^ta^log. 


The  Ball  &  Wood  Co. 

120  Liberty  Sit^^U 
NKW  YORK.  U.  S.  A* 


C«Lble  Addr«,|9,  »ALI- WOOD,  Now  York- 
London  Ofiic*.  97  QuMkn  Vlciorltt  Streert. 
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ORIGINAL  GEO.  H.  CORLISS, 


IMITATED  BY  ALL  THE  WORLD, 
BUT   NOT  EXCELLED. 


GREEN  E-WHEELOCK, 


HOLDING  WORLD'S  RECORD 
FOR  PRACTICAL  ECONOMY. 


STEAM 

ENGINES 


INTERNATIONAL  POWER  COMPANY, 


0PERATIN6  CORLISS  STEAM  ENGINE  COMPANY. 


PROVIDENCE,  R.  I.,  U.  S.  A. 


SLATER  EIMOINES 


Are  operating  many  of  the  most  up-to=date  electric  railways. 

HORIZONTAL  OR  VERTICAL 

SinPLE  OR  COnPOUND 


I 

♦ 

With  our  special  arrangement  of  valves,  all  the  advantages  ^ 
of  the  Corliss  gear  are  retained  and  the  further  advantage  of  # 
a  much  quicker  cut-ofif  is  added  ♦ 

THE  SLATER  ENGINE  CO.,  | 


Boston  Office  : 
53  STATE  STREET. 


Warren,  Mass.,  U.  S.  A. 


Mc  INTOSH, 
SEYMOUR 
&  CO. 


AUBURN,  N.  Y. 


All  Sizes  and  Types 


SPECIAL  ENGINES 

To  Meet  Requirements 


New  York 
MclNTOSH.  SEYMOUR  &  CO. 
26  Cortlandt  Street 


Boston 
J.  A.  GRANT  &  CO. 
8  Oliver  Street 


San  Francisco 
C.  C.  MOORE  &  CO. 
32  First  Street 


STREET  RAILWAY  JOURNAL. 


153 


Robt.    We  then  I  I  &  Co.,  ChelZr/Penna., 

Electric  Railway 
Power  Plants... 

Power  Machinery, 


Corliss 

ENGINES. 


Berry  Safety 

BOILERS,  i 


THB  NBW  "BROVVrS  " 

£(^ua\  to  the  Best  in  Economy, 

Durability  and  Close  Regulation. 

HEAVY  PATTERNS  FOR  ELECTRIC  STREET  RAILWAY  WORK 

SIMPLE,  CONDENSING  AND 
COMPOUND. 

Exclusive  Manufacturers 

G.  H.  BROWN  &  GO. 

16  Main  St.,  Fitchburg,  Mass. 

Boston  Office,  Ames  Builoinq 

New  York  Managers 
WOOLSTON    &  BRW^W 
141  Broadway 


PHOENIX  IRON  WORKS  COMPANY 

BUILDERS  ^'Dick  &  Church''  Automatic  Cut=Off  Engines 


MAIN  OFFICE  AND  WORKS:  MEADVILLE,  PENN. 
MMW  YORK  I  l*B  OORTL*NDT  ST.  OHIOAOO  I   FISHER  BCOO.  BOSTON  I  laS  FKAHKUM  ST.  FITTSBURO  $   40S  FUmamSOM  MLPO. 
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THE   BEST   FLANGE   PACKING  MADE 

Y 
Y 
Y 
Y 


Rainbow  Packing 


Makes  a  Steam,  Flange  and  Hot  Water  Joint  Instantly 

Don't  have  to  use  wire  and  cloth  to  hold  Rainbow.  Can't  blow  it  out.  Thousands 
of  imitators.      No  equal.      Will  hold  highest  pressute. 

THE  COLOR  OF  RAINBOW  PACKING  IS  RED,  three  rows  of  diamonds  extend- 
ing throughout  the  entire  length  of  each  and  every  roll  of  Rainbow  Packing. 

w^^„^l^»^^^f 'i"^r'^'^™P''"^®?  "^^^  thousands  of  joints  in  new  plants  without  the  use  of  steam,  with  the  assurance  and  guarantee  that 

^^;^Kfl^  \f-  ^PP''<^'1  every  joint  will  be  perfectly  ti^ht,  saving  the  labor  of  baking  and  following  up,  etc..  as  is  the  case  when  usudurian  or 
plumbago  packings  are  used,  thereby  saving  from  loo  to  300  per  cent  of  labor  and  time. 

Manufactured,  Patented  and  Copyrighted  Exclusively  by 

THE  PEERLESS  RUBBER  MFG.  CO,    -    16  Warren  St.,  New  York 

16-n  Woodward  Ave.,  Detroit,  Mich.         ao;,-aio  S.  Water  St.,  Chicago.  111.  ,7-1,  Beale  St.,  and  18-24  Main  St.,  San  Francisco,  Cal. 


t-x-x. 

T 


COOKS   METALLIC   PISTON  R.OD 
and  CORLISS  VALVE  STEM  PACKING 

|s  purely  metallic,  entirely  automaLfic.  never  wears  a  rod  and 
holds  a  perfect  vacuum:  Segmental  constrvjclion  allows  easy 
renewal  at  a  sm&ll  cost.  No  oil  cups  rveeded.  Over  40,000 
sets  in  use.   Write  for  Catalogue.  Prices,  Trials  and  Guarantees. 

C.  LEE  COOK.  M.  E..   Louisville,  ky. 


^"^  FILER  &  STOWELL  CO, 

MILWAUKEE,  WIS. 

HEAVY  DUTY  CORLISS  ENGINES. 

3est  Design.       Best  Efficiency.       Best  Workmanship. 

CONDENSERS  PUMPING  MACHINERY 

COMPRESSORS  POWER  TRANSMISSIONS 

Eastern  Representative,  THEO.  W.  PHILLIPS,  4  Market  Square,  Providence,  R.  I. 


Visit  our  Exhibit, 
Pan-American, 

In  Power 
Court. 

Machinery 
Hall.  ^ 


THE  MONARCH 

NGINE 
STOP 


1 


HAS  NO  EQUAL 


stops  a  Racing  Engine — gives  absolute  protection  from 
Drive  Wlieel  Breaks— Closes  tlie  Tlirottle— No 
Connection  with  tlie  Governor — Perfectly  Auto- 
matic— an  Engineer  always  at  the  Throttle.  The 
Engineer's  Friend  and  most  Reliable  Assistant.  Easily 
attached  to  any  Engine  or  Combination  of  Engines. 
Any  part,  or  all  of  the  plant,  can  be  put  in  Electric  Con- 
tact or  connection  with  the  Throttle.  Equip  your 
Engines  with  the  Monarch  System  and  griz-v 
avoid  that  fatal  "Too  Late."  Over  «5UU 
in  use.  If  interested,  send  for  our  sixty-page  illustrated 
1901  Catalogue. 

THE  nONARCH  HPG.  CO. 

WATERBURY,  CONN.,  U.  S.  A. 


■ESPESt', 
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IDEAL  ENGI/NES 

Simple  and  Compound 
Belted  and  Direct=Connecled 


THE  SELF=OILINa  ENGINE 


A,  L.  IDE  &  SO/NS, 

SpringField,  Illinois 

Chicago  Office,  1204  Marquette  Building 


Rice  &  Sargent  and  FMIIIMF^ 
Improved  Greene  ^ 


are  the  product  of  the  best  mechanical  skill  and  have  the  preference 
with  the  most  exacting  use's.  We  have  under  construction 
engines  as  large  as  any  yet  bnilt  for  stationary  purposes, — 4,000 

H.  P.    Our  smallest  size  is  60  H.  P.  - 

Our  engines  are  furnishing  power  for  electric  light  and  railway 
plants,  alternating  (parallel  operation)  and  direct  current,  mills  and  factories  of  every  description.    Our  product  is 
preferred  for  any  use  requiring  highest  economy,  best  mechanical  eSSciency,  and  utmost  delicacy  of  speed  regulation. 

We  are  the  sole  builders  of  the  above  engines  and  solicit  correspondence  with  those  wishing  to  get  minimum 
power  results. 


Cable  Address : 
"Greene/'  Providence. 


PROVIDENCE  Engineering  Works, 


Successors  to  Providence  Steam  Engine  Co.,  also  to  Rice  &  Sargent  Engine  Co. 


PROVIDENCE.  R. 


HamlHon  Corliss  Engines 


OVER  2.000  IN 
DAILY  USE 


OVER  500  IN 
STREET  RAIL- 
WAY SERVICE 


THE  HOOVEIN.  OWEINS,  RENTSCHLER  CO. 


HJVMILTOIN 
...OHIO... 
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Harrisburg 


HAHBISBUBG     STANDARD    TArtDtM     COMPOUND  ENGINE 

DIRECT     CONNECTED  STYLE 


6   TO  3,000   HORSE  POWER   HIGH  SPEED 

MEDIUM   SPEED  AND  CORLISS 


H,  .  Foundry  and        "\Y7  1 

arrisburg         Machine  W  orks 

Harrisburg.    Pa.,   U.   S.  A. 


IHE'RUSSBUL,  DNQINB  GO.,  Massfon,  Ohio.  u.  s.  a. 


s.mpia  ..<ic.mp...d,    BUILDERS  OF  ENGINES  OF  THE  SINGLE  AND  FOUR  VALVE  PATTERNS.     B.iiri  .nd  pinci  co.i,.ci«i. 


DOUBLE  ACTING  TANDEM  GAS  ENGINES 

For  use  in  Electric  Lighting  or  for  driving  Railway  Generators*  Belted  or  Direct  Connected. 

Built  in  standard  sizes  from  15  H.P.  up  to  2,100  H.  P.,  or  larger  to  order.  Quick  delivery  up  to  and  including  400  H.P.  rated  or  600  H.  P.  actual.  Pat- 
terns on  hand  for  sizes  up  to  and  including  1,000  H.  P. 

Two  regular  impulses  each  revolution.    Governing  effected  by  throttling  a  mixture  of  constant  strength.    Ball-bearing  Governors. 

Speed  regulation  within  two  per  cent,  from  no  load  to  full  rated  brake  load.    Each  engine  tested  to  overload  on  large  generators. 

Variation  in  angular  velocity  guaranteed  to  be  within  i'/,  per  cent,  or  within  Ys  oi  a  degree.    Speed  changed  at  the  switchboard. 

Engines  adapted  for  and  guaranteed  to  operate  perfectly  on  natural,  illuminating  or  producer  gas,  on  10,000  B.  T.  U.  per  H.  P.  hour. 

All  wearing  parts  are  adjustable  for  wear.  Strictlj' high-grade  workmanship  and  the  very  best  of  material  only  is  used.  All  parts  made  inter- 
changeable and  replaceable. 

All  repairs  free  for  two  year  s  unless  damage  is  caused  by  accident  or  carelessness. 


1~  H  E  S  E  engines 
are  especially 
adapted  for  use  in 
small  electric  street 
railway  stations 
where  the  variation 
in  load  is  violent  and 
excessive,  and  where 
large  momentary 
overload  capacity  is 
imperative    .*  .*  .* 


These  engines  run  on  one  pound  of  coal  per  Brake  horse  power  hour,  using  Producer  Gas. 


All  surfaces  exposed  to  internal  heat  are  thoroughly  water-jacketed.  This  includes  the  hollow  pistons  and  nickel  steel  piston  rods  (throueh  which  a 
constant  stream  of  water  is  flowing"),  the  valve  seats,  cylinders  and  cylinder  heads.  Consequently,  very  high  compression  may  be  and  is  used, 
insuring  the  greatest  economy  of  fuel,  absorbing  all  inertia  from  the  reciprrcating  parts,  minimizing  the  work  on  bearings,  and  securing 
noiseless  and  non-vibrating  action  at  full  speed,  and  on  excessive  loads,  or  on  instant  changes  from  heavy  loads  to  nothing,  and  vice  versa.  All 
engines  rated  at  45  lbs.  M  E.  P.,  but  capable  of  and  proportioned  for  loads  requiring  80  lbs.  M.  E.  P. 

Engines  put  in  on  approval  for  responsible  parties,  either  in  new  plants  or  to  replace  steam  engines. 

Parties  desiring  further  information  are  invited  to  write  or  call  at  the  works  and  see  for  themselves  tests,  etc. 

STANDARD  AUTOMATIC  GAS  ENGINE  CO.,  ""'"-^^^Z'Z"" 
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VICTOR  TURBINES 


Cut  herewith  shows  a  single  27"  Victor  turbine  on  horizontal  shaft,  discharging  the 
water  in  one  end  through  the  draft  tube— now  being  installed  by  the  North  Carolina 
Electrical  Power  Co.,  Marshall,  N.  C.  In  this  case  the  usual  thrust  connected  with 
single  wheels  is  entirely  eliminated. 

We  also  build 
Steam  and 
Power  Pump- 
ing iVIachinery 
for  every  ser= 
vice,  Feed 
Water  Heat  = 
ers,  Air  Com- 
pressors,  Con= 
densers, Filler 
Presses,  Oil 
Mill  Machin= 
ery,  etc. 

Our  nelx> 
Catalogue 
describes 
many  other 
styles  also. 


IF   INTERHSTED,  ADDRESS 


THE  STILWELL  -  BIERCE  &  SMITH -VAILE  CO. 


311  Dearborn  St.,  Chicago 
141  Broadway,  New  York 
73  Oliver  St.,  Boston 


612  Arch  St.,  Philadelphia 

304  Hennen  Bldg.,  New  Orleaus 

97  Queen  Victoria  St.,  I,ondon,  E.  C.,  Eng. 


282  Lehman  St.,  DAYTON,  OHIO,  U.  S.  A. 


Lombard  Water  Wheel  Governors 

PERFECT  REGULATION  AND  SATISFACTION  ASSURED 


rank  with  the 
highest  grade 
machinery 
made  in  any 
country  for 
any  purpose 


THEY  ARE  IN 
USE  IN  NEARLY 
EtVERY  LARGE 
ANDl  DIFFICULT 
WATER  POWER 
PLANT 


THE  LOMBARD  GOVERNOR  COMPANY 

36  WHITTIER  STREET,  ROXBURY,  BOSTON,  MASS. 

MANUFACTURERS  OF  GOVERNORS  FOR  ALL  MAKES  OF  TURBINE  AND   IMPULSE  WATER 
WHEELS.  AND  FOR  LARGE  STEAM  ENGINES.      Send  for  Catalogue 
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"This  Makes  the  Difference" 


SEVEN  ECONOMICAL 
FEATURES    OF  THE 

"A.B.c."  sysrem  of 
Mechanical  Draft 


Economical  in  first  cost. 

Jlinimum  operating  ex- 
pense. 

Cheap  fuel  burned. 

Increases  combustion. 

Combustion  efficiency 
greater  than  with  other 
systems. 

Waste  gases  are  utilized. 

Reduces  size  of  boiler 
plant  to  minimum. 

Our  catalog  No.  ti8  K 
gives  full  particular-. 

© 

AMERICAN  BLOWER  CO. 

DETROIT 

New  York:  141  Broadway. 
Chicago:  1550  MarquetleBldg. 

European  Branch  : 
70  Gracechurch  St..  London. 


■The  Old  Way' 


'  The  New  Way' 


i 


'4' 

h 


YOU  JIST  HAVE  TO  BIY  IT... 

and  set  it  to  work,  and  the 

Wrigfit  Improved 
Safefy  wafer  Cotumn 

will  start  in  fulfilling  its  mission 
of  safety  to  life  and  property, 
econom  zing  fuel,  and  prolonging 
boiler  1  fe.  Repairs  reduced  to  a 
minimum.  (All  working  parts 
attached  to  the  top  cap.) 

The  Wright  Emergency 
Steam  Trap... 

Another  worthy  product  of  ours. 
Perfect  m  principle  and  construc- 
tion.   Acts  instantaneously. 

WRITE  FOR  CATALOG. 


Wright 

ManufacturiTig 

Company 

37^- . 

Shelby  5t. 
Detroit,  Mich. 


DO  IT  NOW 


"  Procrastination  is  the  thief  of  time."  Procrastination  is  the  barrier  to  progress,  the  foe  of  ambition,  the  death 
of  opportunity.  The  disposition  to  put  oflF  until  a  more  convenient  time  what  oug^ht  to  be  done  to  day  and  NOW, 
is  the  shoal  upon  which  millions  have  stranded.  What  defeats,  what  disasters,  what  wreckage  of  human  hopes,  are 
traceable  to  this  universal  tendency. 

Mr.  Street  Railway  Manager  : — You  doubtless  have  considered  in  an  indiffeient  way  the  question  of  saving 
your  exhaust  sleam — utilizing  it  for  heating  purposes,  after  the  power  has  been  taken  out — but  have  putoff  a  thorough 
investigation  of  the  matter. 

We  have  had  years  of  experience  and  have  built  over  two  hundred  of  these  heating  plant's  in  different  parts  ot 
the  country.  Electric  railway  companies  who  are  operating  our  system  of  exhaust  steam  heating  report  that  they 
are  paying  their  entire  station  expenses  and  interest  on  their  investment  for  steam  mains  from  the  sale  of  their 
exhaust  steam. 

Don't  put  it  off  any  longer.  Write  to  us  for  facts  to  prove  our  assertions  regarding  the  profits  from  the 
"  Holly  System."    We  guarantee  results.    DO  IT  NOW. 

— =   WRITE   FOR   OUR    NEW   PAMPHLET  == 


THE  AMERICAN  DISTRICT  STEAM  CO. 

LOCKPORT,  N.  Y. 


RESPESS 
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Sturtevant  System 
of  Mechanicd^l  Draft 


COSTS  only  one-third  as  much  as 
chimney 

BURNS  cheap  fuel 

INCREASES  boiler  ca^pacity 

RESPONDS  instantly  to  sudden 
demands  for  more  steam 

Is  INDEPENDENT  of  wind  or 
weather 

Is  APPLICABLE  to  old  or  new 
pl&.nt^  a^  auxiliary  to  or  a».s 
a  substitute  for  a  chimney 


^he  Sturtevant  Syy^tem 
of  Heating  Car  Barny 


REDUCES  BY  TWO-THIRDS 
the  time  required  to  melt 
snow  and  ice  from  car  trucks 
and  motors 

ALSO  HEATS  the  ca^r  bsvrn 
thoroughly  by  the  sa>.me 
forced  circul&.tion  of  warm 

NO  EXTENDED  STEAM  PIP- 
ING with  danger  qf  leak&.ge 
and  freezing 

JUST  A  BLOWER  and  A 
STEAM  COIL  CEN- 
TRALLY LOCATED 


I 


Both  Sy^temy*  ^re  in  Use  on  the  Leading' 
Street  Railway  Lines  in  this  Country  and  Canada 


B.  F.  Sturtevant  Co. 


BOSTON 
MASS. 


NEW  YORK 


PHILADELPHIA 


CHICAGO 


LONDON 


260 
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CRANE  VALVES 

In  brass  and  iron,  for  100  lbs.,  250  lbs.  and  800  lbs.  pressures,  In  g-lobe, 
angle,  gate,  etc.,  patterns.   Iron  gate  valves  for  150  lbs.  steam  pressure. 

CRANE  FITTINGS 

In  malleable  and  cast  iron,  for  all  pressures  — flanged  fittings,  long 
sweep  fittings,  car  heater,  special  tested  air  brake,  and  brass  fittings. 

CRANE  STEAM  SPECIALTIES.     TOOLS.     WROUGHT  PIPE. 

Complete  piping  equipments  for  power  p'ants,  from  drawings,  cut, 
fitted  and  tested,  ready  for  erection,  a  specialty. 


NEW  YORK 
PHILADELPHIA 
CINCINNATI 
KANSAS  CITY 
SIOUX  CITY 
OMAHA 


WRITE   FOR   POCKET  CATALOGUE. 


CRANE  CO 


CHICAGO 


ESTABLISH  ED  1355 


ST.  PAUL 
ST.  LOUIS 
LOS  ANGELES 
SAN  FRANCISCO 
PORTLAND,  ORE. 


"  K  J 

I  So 


Ij  ^  = 

<  <  & 

>  CJ  a. 


VALVES^ 


For  STREET  RAILWAY 

POWER 

PLANTS 

We  make  a  specialty  of 

VALVES  FOR 

HEAVY  PRESSURES 

A  large  assortment  carried 
at  our  New  York  warehouse. 

Catalogue  Sent  on  Application. 

THE  KENNEDY  VALVE  MFC.  CO. 

65   BEEKMAN  ST.,  NEW   YORK  CITY. 


iHcHim  seomless  Copper  Ferrules 

Made  of  pure  Lal<e  Superior  Copper,  double  annealed,  true  to  guage 


TTI-iCk  H/Ii-k'itn  riilcW-fi  is  also  the  best  Gasket.  You 
1  lie    iTlCIVIlll    VJdSIVCl   should  know  about  these  good 

things.    Send  for  Catalogue. 

McCord  &  company  1480  Old  Colony  Bidg.,  Chicago. 

  1925  American  Surety  BIdg.,  New  York. 
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Pumping  Economy 

In  the  Electric  Railway  Power  Station 


IS    ATTAINED    BY  USING 

DEMING  TRIPLEX 

PUMPS 

Built  in  many  types  and  sizes,  operated  by  any  power.  Can  be  direct  con- 
nected to  Electric  Motor  or  Gas  Engine.    They  are  the  acme  of  efficiency. 


Catalogue  and  Price  List  on  application    S*    S«    List  of  users  is  large,  varied  arid  prominent. 


THE    DEMING  COMPANY 

Salem,  Ohio. 

GENERAL  AGENCIES: 


HENION  &  HUBBELL,  Chicago. 
W.  P.  DALLETT,  Philadelphia. 
CHAS.  J.  JAGER  &  CO.,  Boston. 
SYDNOR  PUMP  &  WELL  CO,,  Richmond. 
HARRIS  PUMP  &  SUPPLY  CO  ,  Pittsburgh. 
SELIG,  SONNENTHAL  &  CO..  LONDON. 


THE  ENGLISH  SUPPLY  &  ENGINE  CO.,  Kansas  City. 

THE  HENDRIE  &  BOLTHOFF  MFG.  &  SUPPLY  CO.,  Denver. 

LEVI  BOOTH  &  SONS,  Los  Angeles. 

HENSHAW,  BULKLEY  &  CO.,  San  Francisco. 

MITCHELL,  LEWIS  &  STAYER  CO.,  Seattle. 

SCHAEFER  &  GREGORY,  New  Orleans. 


EXPORT  OFFICE :  56  PINE  STREET.  NEW  YORK. 
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CHAT  very  hot  water  going 
into  the  boilers  saves 
repairs,  and  that  very 
hot  gases  going  up  the 
chimney  are  a  serious  loss, 
are  self-evident  facts.  The 
question  as  to  how  to  se- 
cure hot  water  and  save 
the  loss  of  fuel  has  been 
solved  by  the  production  of 
the  perfected 


WRITE  FOR  BOOKLET 
"GREEN'S  ECONOMIZER" 


6rccn'$  Economizer 


Taking  the  hot  water  from  the  hot  well  at  say  i  lo'',  our  Economizer 
will  utilize  the  waste  heat  in  the  gases  to  heat  the  feed  water  very  con- 
siderably above  boiling  point,  enabling  you  to  make  your  auxiliaries 
condensing  or  electric-driven,  gaining  from  lo  to  20%  in  consumption 
of  fuel,  and  at  the  same  time  always  having  a  reserve  of  hot  water  to 
meet  any  sudden  demand  for  power. 

In  electric  light,  power,  supply  and  traction  plants,  this  saving 
is  particularly  demonstrated.  The  economizer  can  be  applied  to 
any  type  of  boilers  without  stoppage  of  the  plant.  Complete  plants 
installed  with  different  systems  of  draft. 

We  are  equipping  the  largest  electric  power  plants  to-day  with  our 
Economizers,  and  also  some  of  the  smallest.    Can  you  afford  to  lose  10% 

in  fuel  when  your  competi- 
tors are  making  ihat  gain  by 
using    Green's  Economizer. 

The  Green  Fuel 
Economizer  Co. 

MATTEAWAN,   N.  Y. 

Sole  Manufacturers  in  the  U.S.A. 


STRKI'/I'   kAlT.\\^\^'  JOLJI^MAL 
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FUEL 
ECONOMIZER 


( Bromells  Patents ) 
(Burpee's  Patents) 


^     B.TO  BOILERS 
ti  DECREES. 


MPERATURE 

or  CASES 

OW  BOILERS 
OOUEQREES. 


WATER  ENTERING 
THE  ECONOMIZER 
150  DEGREES. 


An  economizer  is  the 
fly  wheel  of  a  boiler  planf, 
carrying  the  boilers  past 
the  dead  centres  of  unex- 
pected '  heavy  calls  for 
steam,  cleaning  fires,  tem- 
porary repairs,  etc.  A 
large  body  of  very  hot 
water  always  ready  for 
use  is  of  great  advantage 
in  keeping  regular  steam 
pressure.  Boilers  arc  sup- 
plied with  purified  water, 
fewer  boilers  are  required 
and  much  less  repairs  — 
all  from  waste  heat. 

A  boiler  plant  equipped 
with  a  good-sized  Ameri- 
can Economizer  may  be 
likened  unto  a  steam  en- 
gme  having  a  big  heavy 
lly  wheel  and  bearings  of 
ample  proportions.  The 
fly  wheel  will  carry  it 
along  with  a  regular  speed 
regardless  of  sudden  chan- 
ges in  load  and  the  large 
bearings  never  heat. 
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THE  AMERICAN 
STOKER 

COMPANY...     Underfeed  System 


Sole  Owners 

of  the 

Controlling  Patents 

for  the 


More  than  500,000  HORSE  POWER  IN  USE  in  All  Classes  of  STEAM  PLANTS 
— =  ECONOMY  AND  SMOKE  PREVENTION  GUARANTEED  — 


THE 


Cudoincrs  guaranteed  from  any  loss  by  reason  of  patent  litigation  arising  from  the  use  ctf 

sto leers  purchased  from  — 

AMERICAN  STOKER  COMPANY 


American  Home  Office 

11  Broadway,  NEW  YORK,  N.  Y. 

Estimates  furnished  for  the  Equipment  of  Plants 


European  Home  Office 

31  Walbrook,  LONDON,  E.G.,  ENG. 
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Dearborn  Boiler  Compounds 


Are 

Made  Right 
Sold  Right 

When 

Used  Right 

Results 

Are  Right 


Water  Chemists 
General  Chemists 
Oil  Chemists 

KIALTO  BUILDING 
CHICAGO 


Branch   Offices  ■ 

New  York 
Pitteburs 
St.  Louii 
Dcavcr 
St.  Paul 

San  Franclico  and 

flonolulu 


DEARBORN  DRUG  ^CHEMICAL  WORKS 
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• 

COINOVER  CONDENSERS 

THE  ONLY  CONDENSERS  SOLD  UNDER 

A  DUTY  GUARANTEE 

•  We  are  often  asked  what  we  mean  by  "  DUTY  GUARANTEE." 

We  mean  that  we  GUARANTEE  the  number  of   POUNDS  of  STEAM  per  hour  required  to 

operate  our  condenser. 

As  our  steam  consumption  is  about  one  quarter  of  the  amount  used  by  other  types,  we  think. 


This  Guarantee 


Cuts  Ice 


Our  Customers  Say  It 


Cuts  Coal  Bills 


26  CORTIANDI  ST. 
NEW  YORK 


\ 
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The  Best  Diagnosticians  Prescribe 


The  Potter 

Mesh 

Separator 


and 


Superheater 

/-N  TRADE 
MARK 


Absolutely  dry  steam  at  BOILER  OUTLET. 

Preventing    boilers    from    "  tbrowins^ 
water. 

Preventing^  damag^e  to  engines. 
Reducing   condensation  in  steam  en- 
gines to  a  minimum. 


THE  PATERSON  &  PASSAIC  GAS  AND  ELECTRIC  CO., 

Paterson,  N.  J.,  Sijptember  3d,  1901. 

James  Begrs  &  Compant,  New  York  City,  N.  T. 

Dear  Sirs  :  Referring  to  your  comiuunication  of  the  30th  ulto.  in  reference  to  the  installation  of  "  Potter " 
Separators  on  our  boilers,  I  beg  to  say  that  prior  to  this  installation,  which  eiiil>races  3,00^)  H.  P.  of  boilers,  we  were 
annoyed  to  a  very  considerable  extent  with  water  in  our  engines,  calo'-imeter  tests  showing  the  percentage  of 
moisture  ranging  from  1}^  per  cent,  to  4  p'^r  cent.  Tlie  range  at  present  is  .6  per  cent,  to  .9  per  cent. — the  latter 
lecortl  I  think  speaks  for  itself.  Yours  very  truly, 

Wm.  M.  Buock,  Supt.  Elect.  Dept. 


Adapted  to  any  type  of  Boiler,  Stationary  or  Marine.        In  Use  in  THOUSANDS  of  HORSE  POWER  of  Boilers. 

Catalo;^  ISTo.  28- J3  exjolaiii.-^  it 

JAMES  BECCS  «c  CO.,  9  Dey  St.,  New  York,  N.  Y. 
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HOPPES 


Live  Steam  Feed=Water  PURIFIERS 
Exhaust  Steam  Feed=Water  HEATERS 


Our  Purifiers  are  guaranteed  to  keep  boilers  clean,  using  any  kind  of  water. 
The  Heaters  will  heat  feed- water  to  210°  and  catch  all  solids  liberated.  .  .  . 

...Hoppes  Steam  Separators 

and  Oil  Eliminators  are  the  largest  made,  and 
separate  without  friction.  ==^==^^^ 


Peed-Water  Purifier. 


HOPPES  MFG.  CO. 

...51  BELMONT  AVE..  SPRINGFIELD,  O. 

Western  Office  :  Security  Building,  St.  Louis.  Eastern  Office  :  Girard  Building,  Philadelphia 

Foreign  Offices:  59  City  Road.  London,  R.  C,  England. 


Horizontal  Style 
for  Live  SteaiM 

The  Baum  Separator 

is  guaranteed  to  positively 
separate  all  moisture  and 
water  from  live  steam. 

Is  guaranteed  to  thor- 
oughly purify  exhaust  steam 
by  removing  all  oil,  grit, 
dirty  water  and  other  ex- 
traneous matter. 

Absolute  freedom  from 
back  pressure  in  operation 
is  guaranteed. 

THE  BAUM 
SEPARATOR 

Superior  in  design  and 
actual  operation,  it  is  pre- 
ferred by  all  experts  in  eco- 
nomical steam  practice. 

Write  for  Booklet  "J," 
describing  apparatus  for  rail- 
way power  plants. 

THE  BAUM 
SEPARATOR  CO. 

READING,  PA. 

STANDARD  FORM 
Oil  txtractor 

The 


BULKLEY 

"  Injector  " 

CONDENSER 


Write  for  pam- 
phlet "A,"  and  give 
sire  of  your  Engines, 
Pumps,  pipes,  etc., 
ako  the  nature  and 
volume  of  water 
supply. 


This  Condenser 
requires  no  air  pump, 
but  forms  a  superior 
vacuum  by  the  ac- 
tion of  the  exhaust 
steam  and  conden- 
sing water. 

We  also  make  an 
Air  Pump  Con- 
denser of  improved 
design. 


Xew  York  Office. 
145  Broadway. 


HENRY  W.  BUUKUBY, 

Orange,  PH.  J. 


SIEQRIST  SYSTEM, 

AUTOMATIC  LUBRICATION  PATENTED. 

THE  GREAT  OIL  AND  LABOR  SAVER.  PAYS  A  BIO  INTEREST  ON  THE  IN- 
VESTMENT. NOT  AFFECTED  BY  HEAT  OR  COLD.  PLENTY  OF  OIL  UNDER 
ALL  CONDITIONS. 

OWNERS  AND  CONSULTING  ENGINEERS  ARE  INSTALLING  IT  ALL  OVER  THE  WORLD. 

^'-'^V/addSo""^"  SIEGRIST  lubricator  CO.  ST.  LOUIS.  MO.,  u.  s.  a. 
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The  Filter 

For  the 
Oiling  System. 

The  Cross  Oil  Filter  is  made 
in  every  style  and  capacity  to 
meet  your  needs.  Its  dur- 
ability, finish  and  the  guaran- 
teed saving  of  50  per  cent,  on 
your  oil  bills  make  it  the 
practical,  profitable  one  for 
the  oiling  system. 

Be  sure  your  contractor  or 
engineer  installs  the  Cross 
Oil  Filter. 


The  Burt  nig.  Co., 

Akron,  Ohio,  U.  S.  A. 

Largest  rianufacturers  of  Oil 
Filters  In  the  World. 

We  also  make  the 
Burt  Exhaust  Head. 


1: 


Some 


Leading  European  Manufacturers 


.OF... 


1: 


ENGINES,  BOILERS,  PUMPS, 
CONDENSERS  AND  OTHER 
STEAM  PLANT  EQUIPMENT 


Alley  &  McLellan,  Glasgow,  Scotland 

Alphons  Custodis  Chimney  Construction  Co.,  Sheffield, Eng. 
Alton  &  Co.,  London 
Babcock  &  Wilcox,  Ltd.,  London 
Blackwell  &  Co.,  Ltd.,  Robert  W.,  London 
British  Westinghouse  Electric  &  Mfg.  Co.,  Ltd.  London 
Davey,  Paxman  &  Co.,  Colchester,  Eng. 
Dick,  Kerr  &  Co.,  London 
Edwards  Air  Pump  Syndicate,  London 
Luke  &  Spencer,  Broadheath,  near  Manchester,  Eng. 
Maguire  &  Baucus,  London 
Mather  &  Piatt,  Ltd.,  Manchester,  Eng. 
Mirrlees-Watson  Co.,  Ltd.,  Glasgow,  Scotland 
Musgrave  &  Sons,  Bolton,  Lancashire,  Eng. 
Rowland  &  Co.,  B.  R.,  Ltd.,  Reddish,  near  Manchester  Eng. 
Scott  &  Mountain,  Ernest,  Ltd.,  Newcastle-on-Tyne,  Eng. 
Socidte  Industrielle  d' Electricity  Proc^d^s  Westinghouse, 

Paris,  France 
Sturtevant  Engineering  Co.,  London 
Weir,  J.  &  G.,  Glasgow,  Scotland 
|j    Willans  &  Robinson,  Ltd.,  Rugby,  Eng. 
^    Worthington  Pumping  Engine  Co.,  London 

^         For  European  Advertisements  see  pages  34-102  of  this  issue 


30,000H.P. 

National 

Feedwater 

Heaters 

in  the 

Boston 
Electric 
Light 
Station 


The  National  Pipe  Bending  Co. 


151  LLOYD  STREET 


NEW  HAVEN,  CONN. 


no 
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tOAb- ASHES 


are  hsir\dled  in  the  best 
equipped  boiler  plants  by 
this  combined  conveyor 
dr\d  elev5tor  system^ 


5TEEL  CABLE  ENGINEERING CQ 

  ■        NEW  YORK.  lOS  FULT/n  5T. 


BOSTON,  9E  STATE  5T. 


Cool  and  Ash  Hondling  Mochlnery 

NEW  CATALOGUE  JUST  ISSUED 

Robins  Conveying  Belt  Company 
17-21  PARK  ROW  =   =   =   AJEW  YORK 


T 


JEFFREY 

COAL-ASHES  HANDLING 
MACHINERY.  Iatalocue. 

THE  JEFFREY  MFG.GO.Columbus,0. 

COAL 
HANDLING 
MACHINERY^ 

A  s  h  e  ^IS 
Elevators  and 
Con  veyors  ^ 
Coal  Crushers. 

For  Prices  Address,,. 

The  AiTrMiN  Compainy 

Canton,  Ohio. 


4^ 


THE  EXETER 
MACHINE  WORKS 


PITTSTON,  PA. 

Write  fop  new  catalogue  "C 


New  York  Office,  15  Cortlandt  St. 


coal. 

Cars  tor  vc 
etc..  M--^*  ' 
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CHAIN  GRATES 

SMOKELESS  SAVE  LABOR  AUTOMATIC 

GREEN  TRAVELING  LINK  GRATES 

ARE  INSTALLED  AND  ENDORSED  BY 


Chicago  Union  Traction  Co. 

Metropolitan  Street  Ry.  Co.,  K.  C. 

Milwaukee  Electric  Ry,  and  I,t.  Co. 

Cleveland  City  Railway  Co. 

St.  Louis  Transit  Co. 

East  St.  I<ouis  &  Belleville  Suburban 


Chicago  &  Northwestern  Railway 
Steubenville  Traction  Co. 
Danville  Street  Railway  Co. 
G.  R.  Holland  &  Lake  Michigan 
Michigan  Construction  Co 
Chicago  Electric  Traction  Co. 


Sharon  Steel  Co. 

Lake  Superior  Power  Co. 

LaBelle  Iron  Works 

C.  A.  Pope  Tinplate  Co. 

Waukesha  Sheet  steel  Co. 


(3reen  ^Engineering  Co. 

517*519  Mestern  mnxon  BmlUm 
CWcago,  mi. 


HERMAN  A.  POPPENHUSEN, 
Treasurer 


GET  THE 
BEST 


=  Brown  Hoisting  Machinery  Co. 

BUILDERS  OF  Sf  &f  5>f  fes 
COAL  HANDLING  MACHINERY 
FOR  POWER  STATIONS.  ^ 


-  ^ 

ml 

"  BROWNHOIST  "  FAST  PLANT. 

FAST  PLANT  UNLOADERS 

For  q«ickly  and  economically  handling;  coal  from 
barges  to  storage  on  dock.  Any  capacity.  Any 
speed  of  handling. 

MaiD  Olfice  and  Worhs,  Cleveland,  Ohio,  U.  S.  A. 

Eastern  Office :  26  Cortlandt  St.,  New  York  City 

Pittsburg  Office :  Carnegie  Building,  Pittsburg,  Pa. 

European  Office  :  39  Victoria  St.,  London,  S.  W. 


gend  for  Catalogue  L. 


jslWatson^ 
Stillman  Co. 

204-210  EAST  43d  ST.,  NEW  YORK  CITY. 


Hydraulic 

Jacks 


Hydraulic 

Tools 


HYDRAULIC 

CAR  WHEEL 

PRESSES, 
TRACK  PUNCHES, 
RAIL  BENDERS 

AND  JACKS 


Equipment  of  Railway  and  Car  Works 

IRON  AND  WOOD  WORKING  MACHINERY, 
CORLISS  ENGINES  AND  BOILERS. 

SHAFTINQ,  HANGERS,  PULLEYS,  &c. 

GEORGE  PLACE,  '^^  ^'^TI^^^^york. 

Agent  for  J.  A.  Pay  &  Egan  Co.,  Builders  of  Wood  Working  Machinery. 
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OUR 

CRANESand  HOISTS 

ARE  ILLUSTRATED  ON 
PAGE  182  OF  THIS  ISSUE 

Chlsholm  &  Moore  Mlg.  Co. 

CLEVELA/ND,  OHIO. 


The 

Westinghouse  Machine  Company 

BUILDERS  OF 

Steam  Engines  Gas  Engines 

Steam  Turbines    Mechanical  Stokers 

Westinghouse,  Church,  Kerr  &  Ca. 

ENGINEERS 

See  Westinghouse  Advertisements  in  Every  Section  of  this 
Book. 


NILES  ELECTRIC  TRAVELING  CRANES 


are  built  on 
the  latest  and 
most  improved 
designs  at 
our 
Crane  Shops 
Philadelphia 
Pa. 

THE  NILK^  TOOL  WOKKS  CO. 


NEW  YORK 
136  Liberty  Street 

BOSTON 
65  Oliver  Street 

BUFFALO 
Seneca  and  Wells  Sts. 

CHICAGO 
Western  Union  BIdg. 

PITTSBURG 
Carnegie  Building 

ST.  LOUIS 
615  N.  4th  Street 

LONDON 
23-25  Victoria  St.,S.W. 
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Will 

R,each 
any 
Place 


Will 

Lift 
6,000 
Pounds 


Will  lift  and  carry  three  tojnsV  as  easily  as  a  man  can  carry 
three  pounds,  and  it  is  a  great  deal  better  in  many  cases  than  an 
overhead  crane  or  industria:  railway,  for  there  isn't  a  spot  in  or  out 
of  your  shop  that  can't  be  reached  with  this  portable  crane  and  hoist. 
There's  nothing  like  it  on  earth  ;  nothing  so  handy  or  simple. 
The  price  is  so  very  low  — if  you  knew  it,  you'd  buy.^ 

Write  for  Booklet.  * 


Cbe  Tranklin  Pwtabk  grane  and  Roist  Company, 


Tranklln» 
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THATS  FINE! 


THIS  ARMSTRONG 


CUTTING  AND  THREADING  MACHINE 


IS  ALL  RIGHT! 

I've  cut  and  threaded  this  piece  of  pipe  in  three  minutes.  The 
thread  is  clean  and  perfect  and  the  machine  runs  smooth  and 
even;  it  is  easy  1o  adjust  and  you  don't  have  to 
take  it  all  apart  to  insert  the  pipe  for  cutting. 
Another  good  point  I  notice  is  the  gears  and  bear- 
ings are  enclosed  in  a  dust  and  chip  proof 
chamber  filled  with  oil,  which  accounts  for  its 
ease  of  working. 

They  also  make  machines  as  above  in  five 
sizes,  viz:  Nos.  (),  00  and  1,  operated  by  hand 
or  power,  threading  from  1-8  inch  to  inches. 
No.  1  l-'i  and  No.  '.]  are  for  power  only,  and 
cut  threads  from  1  inch  to  6  inches. 

Another  valuable  adjunct  to  all  well  regulated, 
time  and  labor  saving  shops  is 


ARMSTRONGS  ADJUSTABLE 

PIPE  STOCK  AND  DIES 


Their  Catalogue  tells  why  you  should  use 
their  tools.     Send  for  one;  they're  free 


This  cut  shows  their  No.  2 
stock.  They  make  them  in 
various  sizes,  cutting  threads 
from  1-8  inch  to  4  inches 


THE  ARMSTRONG  MFC  CO. 

NEW  YORK  139  CENTRE  ST.        BRI  DGEPORT  CONN' 
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IMPROVED 

WOOD  WORKING  MACHINERY 


FOR  STREET  RAILWAY  SHOPS 

DETAILS  IN  OUR  BOOK,  "  SHOP  EQUIPMENT."    SEND  FOR  IT. 


No.  98.    Hand  Jointing  and  Facing  Machine, 

No.  173.    Double  Iron  Saw  Bench  with  Friction  Countershaft. 

MACHINERY  BUILT  FOR  DIRECT  MOTOR  DRIVE 


No.  6.    Horizontal  Hollow  Chisel  Mortiser 


PLANS  DRAWN  AND  SHOPS  LAID  OUT 


No.  55.    Six  Roll  Double  Surface  Planer.  No.  141.    Upright  Moulder  with  Drop  Table. 

S.  A.  WOODS  MACHINE  CO. 

ESTABLISHED  IN  1854 

SOUTH  BOSTON,  MASS. 
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THArSflNE! 


THIS  ARMSTRONG 

CUTTING  AND  THREADING  MACHINE 

IS  ALL  RIGHT' 

I've  cut  and  threaded  this  piece  of  pipe  in  three  minutes.  The 
thread  is  clean  and  perfect  and  the  machine  runs  smooth  and 
even;  it  is  easy  1o  adjust  and  you  don't  have  to 
take  it  all  apart  to  insert  the  pipe  for  cutting. 
Another  good  point  I  notice  is  the  gears  and  bear- 
ings are  enclosed  in  a  dust  and  chip  proof 
chamber  filled  with  oil,  which  accounts  for  its 
ease  of  working. 

They  also  make  machines  as  above  in  five 
sizes,  viz :  Nos.  (),  00  and  1,  operated  by  hand 
or  power,  threading  from  1-8  inch  to  ^  inches. 
No.  1  l-i  and  No.  3  are  for  power  only,  and 
cut  threads  from  1  inch  to  6  inches. 

Another  valuable  adjunct  to  all  well  regulated, 
time  and  labor  saving  shops  is 

ARMSTRONG'S  ADJUSTABLE 

PIPE  STOCK  AND  DIES 

Their  Catalogue  tells  why  you  should  use 
their  tools.     Send  for  one;  they're  free 

This  cut  shows  their  No.  2 
stock.  They  make  them  in 
various  sizes,  cutting  threads 
from  1-8  inch  to  4  inches 


THE  ARMSTRONG  MFC  CO.  I 

miimmamtsi.      BRIDGEPORT  CONN 
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IMPROVED 

WOOD  WORKING  MACHINERY 

FOR  STREET  RAILWAY  SHOPS 

DETAILS  IN  OUR  BOOK,  "  SHOP  EQUIPMENT."    SEND  FOR  IT. 


No.  g8.    Hand  Jointing  and  Facing  Machine* 

No.  173.    Double  Iron  Saw  Bench  with  Friction  Countershaft. 

MACHINERY  BUILT  FOR  DIRECT  MOTOR  DRIVE 


No.  6.    Horizontal  Hollow  Chisel  Moitiser 


PLANS  DRAWN  AND  SHOPS  LAID  OUT 


No.  55.    Six  Roll  Double  Surface  Planer.  No.  141.    Upright  Moulder  with  Drop  Table, 


S.  A.  WOODS  MACHINE  CO. 

ESTABLISHED  IN  1854 

SOUTH  BOSTON,  MASS. 


Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractors 


Section  II 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRAaORS 

Leading  Dritisb, 

Qerman  and 
Prencli  Houses 


CLASSIFIED 
CVCLOPiEDU  OF 
MANUFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAn$  AND  TRACK 
MATERIAl,  SICNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  Vi 

POLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS,  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


SECTION  V. 


RAILS  AND  TRACK  MATERIAL 
SIGNAL  SYSTEMS 
STRICTIRAL  IRON  WORK 


Section  III 

ELECTRICAL  MACHINERY. 
STORAGE  MnERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

steaIvTplaait 
equipment 
repair  shop 
applia/mces 


POR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5-6=7 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Panders, 
^  heels,  Heaters,  Head=> 
lights,  1  rolleys. 
Gears,  etc. 


MAKERS  AND   BUILDERS  OF 

AMERICAN  STEEL  RAILWAY 

FENCES. 

Permanent  Track  Protection  at  Minimum  Cost. 
Catalogues,  Prices  and  Estimates  on  application.  . 

American  Steel  &  Wire  Co. 

Chicago  New  York  Denver  San  Francisco 


STREET  RAILWAY  JOURNAL.  177 


THE 

WEBER  RAILWAY  JOINT  MFG.  CO. 

EMPIRE  BUILDING, 

7  1  BROADWAY,  NEW  YORK 


BRANCH  OFFICES 

BOSTON 

Mason  Building 

BALTIMORE 

Equitable  Building 

CHICAGO 

Old  Colony  Building 

ST.  PAUL 

109  Endicott  Arcade 

SAN  FRANCISCO 
13  Front  Street 

MONTREAL 

151  St.  James  Street 

ST.  LOUIS  and  HOUSTON 

Waycott-Andrews   Supply  Co. 


GIRDER  RAIL  JOINT 


STANDARD  "T"  RAIL  JOINT 


MANUFACTURERS  OF 

T  Rail  Joints 
Girder  Rail  Joints 
Insulated  Joints 
Compromise  Joints 


ALL  THE  ARTICLES  MANUFACTURED  BY  THIS  COMPANY  ARE  THOROUGHLY  PROTECTED  UNDER  NUMEROUS  UNITED  STATES  AND  FOREIGN  PATENTS 
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THE 


FALK  CO., 


MILWAUKEE. 
U.  S.  A. 


Cast- Welded  Joints  and  Cast  Welding  Outfits 

We  are  the  patentees  of  this  form  of  joint  and  have  perfected  it  in  all  of  its  details.  Our  years  of  experience  have  enabled  us 
to  produce  the  only  complete  and  perfect  apparatus  for  cast  welding  joints.  We  will  be  pleased  to  submit  estimates  for  welding  or 
quote  price  for  complete  welding  outfits  and  license,  thus  enabling  roads  to  do  their  own  welding. 


Gears  d^nd  Pinions 


We  aim  to  offer  the  greatest  value  for  the  least  money  in  gears  and  pinions,  and  we  claim  that  our  gears  cost  less  per  car- 
mile  of  service  than  any  others  on  the  market.  Our  facilities  for  producing  the  most  perfect  work  are  constantly  being  added  to. 
Prices  always  satisfactory. 


France : 

SYNDICAT  AMPERE,  62  Rue  St.  Lazare,  Paris. 


Germany :  For  Falk  Cast-Welded  Railjoint, 
THEODORE  SCHMIDT,  Equitabelhaus,  Berlin. 


Eastern  Representatives : 
WENDELL  &  MACDUFFIE, 
26  Cortlandt  Street,  New  York. 


Germany  :  For  Gears  and  Special  Work, 
OSCAR  FRANKENSTEIN. 
Augsburger  Strasse,  No.  33,  Berlin. 


Pacific  Coast  Representative : 
IRA  BISHOP, 
23  Stevenson  Street,  San  Francisco. 
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THE 


FALK  CO.. 


MILWAUKEE, 
U.  S.  A. 


Complete  Construction  of  Electric  Railways 

Our  reputation  in  this  line  of  work  is  well  established.    We  are  prepared  to  undertake  the  complete  construction  or 
re-construction  of  entire  electric  railways,  urban,  interurban,  including  power  plant,  roadway  and  overhead,  or  any  part  thereof. 


Special  Work 

Built -Up  ak.nd  C&,st  Steel 

Our  cast  steel -hardened  center  special  work  is  equal 
to  or  better  than  any  hardened  center  work  on  the  market. 

WRITE  US  FOR  ESTIMATES 


Eastern  Representatives:  WENDELL  &  MacDUFFIE, 

26  Cortlandt  Street,  New  York 
Pacific  Coast  l^epresentative  :  IRA  BISHOP, 

23  Stevenson  St.,  San  Francisco 
France  :  SYNDICAT  AMPERE,     -     •     62  Rue  St.  Lazare,  Paris 

Germany:  OSCAR  FRANKENSTEIN, 

Augsburgcr  Strasse  No,  33,  Berlin 
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A  Perfect  Cast  Welded  Joint 

Makes  an  ideal  track.  The  Heil  Rail  Joint  has  been  designed  to  overcome — and 
does  overcome — the  defects  that  other  joints  have  developed  in  nse.  So  confident 
are  we  of  its  perfection  that  we  will  guarantee  entire  satisfaction  on  all  contracts. 
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Prices  on  Complete  Welding  Outfits  Quoted  if  Desired 


OUR  welding  outfits  can  be  run  by  either  steam,  or   by  electric  power  from  your  overhead 
wires.      They  will  weld  from  25,000  to  50,000  joints  before  any  considerable  repairs  are 
necessary.      The  cupola  is  so  mounted  that  it  can  be  driven  on  any  pavement  as  well  as 
on  sandy  roads.     We  call  particular  attention  to  our  special  flexible  shaft  for  grinding  the  rail  and 
joints,  as  being  superior  to  any  in  existence  and  almost  indestructible. 


It 
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LEO  WIELAND,  Sec'y  and  Treas. 


After  seven  years  of 
practical  experience  in 
cast  welding,  Mr.  Heil 
has  developed  a  joint 
which  is  decidedly 
superior  to  all  other 
types  ^  ^  J-  ^  ^ 


J.  B.  CONRAD,  Director 


Officers  and  Directors 

.•  .■  OF  THE  .■  .• 

HEIL 

Rail  Joint 

We  LDI  N  G 

Com  pan  y 

MILWAUKEE,  WIS. 


CHAS.  ABRESCH,  President 


It  will  cost  you 
nothing  to  get 
estimates.  Full  par- 
ti culars  will  be 
pomptly  furnished 
and  all  work  executed 
with  despatch.  Let 
us  hear  from  you  ^ 

SOUTHERN  AND  WESTERN 
REPRESENTATIVES  : 

WESTERN  ElECTRICAl  SIPPIV  CO.. 

ST.  LOUIS,  MO. 


J.  P.  MEIL,  General  Manager 


If  any  improvements 
are  desirable  in  your 
present  track,  our 
facilities  for  effecting 
these  improvements 
are  certainly  worth 
your  careful  investi- 
gation   ^    ^         ^  J!. 


R.  J.  O'HARA,  Vice-President 


1S2 
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'T*HE  cost  of  one  collision  will  more  than  equip 
*    your  entire  system  of  roads  with  our  signals 


Aulomotic 
ReliaDie 
Pracilcal 
Economical 


IN    successful    operation    on    over   fifty  of  the 
leading    street    railroads    of   this    country  .  . 


We  are  also  sole  manufacturers  of  the  HENDERSON 
CAR  SIGN  ILLUMINATOR,  a  day  or  night  sign, 
strongest   and   CHEAPEST  illuminator  on  the  market 

United  States  Electric  Signal  Co. 

49   GALEN   STREET    ^     J*     ^    WATERTOWN,  MASS. 


Danger  Signal  Set  at  Danger 


SOnE  ADVANTAQES  OF  THE 

VALENTINE  BLOCK  SIGNAL  SYSTEM 

It  is  an  automatic  electro-mechanical  signal. 

DOES  not  depend  on  LIGHTS  in  any  way  as  a  visual  Signal  or  for  Con- 
tinuity of  Circuit. 

The  TELL-TALE  or  white  Semaphore  can  not  be  set  until  danger  signal 
ahead  has  been  set. 

AN  OPEN  CIRCUIT  SYSTEM  USING  ONLY  SIX  TENTHS  OF  ONE 
AMPERE  FOR  ONE  TENTH  OF  ONE  SECOND  EACH  TRIP.  Balance 
of  time  the  circuit  is  open,  making  it  free  from  efiects  of  lightning. 
The  signals  are  placed  in  neat  wooden  boxes.    The  machines  themselves 
are  self  contained,  and  when  once  adjusted  cannot  get  out  of  line. 

The  SAVING  oi  Current  Alone  Over  Other  Signals  Will  Pay  for  the  System  in  Two  Years 

IN  CONSTANT  USE  FOR  PAST  TWO  YEARS  ON  BROCKTON  STREET  RAILWAY 

"  They  have  given  us  good  service,  and  we  con.sider  them  reliable  and  safe  to 
operate  by."— H.  B.  ROGERS,  Supt. 

For  Particulars  and  Prices  Address 

RELIANCE  riFQ.  CO.,    ^^"-"^"^     b«o<^'^ton.  mass. 


Rear  Block  and  Tell-Tale  Signal 


N 


EW  AND 
IMPROVED 


Electric  Block  System 


FOR  RAILWAY 
CROSSINGS 


Applicable  to  either  single  or  double  track  roads  (whether  built  on  the  Trolley  System  or  the 
Underground  Conduit  System),  also  to  crossings  at  draw-bridges  or  swinging  or  other  bridges. 

Works  absolutely  automatically,  shows  positively  in  operation  whether  crossing  is  dangerous 
by  shutting  off  motive  power  and  extinguishing  lights  in  car. 

Py^y^^l"  U.S.  Letters  Patent  No.556,139  covering  the  above  device  are  offered  for  sale.  Patentee  would  prefer  to  re- 
FOD  QAI  F  interest  either  in  stock  company  or  on  royalty  basis  in  preference  to  an  out  and  out  sale  for  cash. 
rUK  jALC   -=   If  interested  will  be  glad  to  furnish  complete  information.   

WILLIAM  M.  CAMPBELL,  394  4oo  Atlantic  Ave..  Boston,  Mass. 
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Curves 
Switches 
Frogs 
Turnouts 
Crossovers 

OF  EVERY 
OESeRIPTI0N 

Steam 
Railroad 
Crossings 

Brake 
Shoes 


205  Broadway 
Gambridgeport,  Mass. 


©ur  Switches,  Mates  and  Frogs 
have  Hard  Steel  (Eenters  and  are  giving  excellent 

satisfaction. 
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ARE  VOL 
AMONG  THE 
18ERS? 


OVER  TEN  THOUSAND  (10,000) 
MILES  OF  RAILROAD  TRACK 
ARE  EQUIPPED  WITH  THE 
CONTINUOUS  RAIL  JOINT 





RECEIVED  THE  HIGHEST  AWARD  IN  ITS  CLASS  AT  THE  WORLD'S  PARIS  EXPOSITION,  1900 


Continuous  Rail  Joint  Co.  ot  America 

cManufadurers  Rail  Joints,  Step  Joints  and  Insulating 
 Joints,  All  of  the  Continuous  Patent  Type 


General  Ollices,  CENTIRY  BIILDING, 


142  MARKET  STREET,  NEWARK,  N.  J. 


BRANCH 

ATLANTA,  GA.,  Equitable  Building 
BOSTON,  MASS.,  John  Hancock  Building 
CHICAGO  ILL.,  Monadnock  Building 
MONTREAL,  CAN,,  17  Place  d'Armes  Hill 


OFFICES 

ST.  LOUIS,  MO.,  Security  Building 
SAN  FRANCISCO,  CAL.,  Wells  Fargo  Building 
ST.  PAUL,  MINN.,  Pioneer  Press  Building 
LONDON,  ENG.,  2G  Victoria  Street,  Westminster 


RESPESS 
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The  Pennsylvania  Steel  Co. 


MAINURACTURBRS  OR 


Steel  Rails 
Frogs,  Switches, 
Special  Work 
Bridges. 
Viaducts 


OF  ALL  SECTIONS  AND  WEIGHTS  FOR  BOTH 
STEAM  AND  ELECTRIC  RAILWAYS. 


AND  CROSSINGS  FOR  STEAM  RAILROADS 


FOR  STREET  RAILWAYS. 


WE  CAN  BUILD  AND  HAVE  BUILT  THE  LARGEST  AND  HEAVIEST 


FOR  STEAM  RAILROADS  AND  ELEVATED  RAILWAYS. 


Steel  Buildings. 
Steel  Castings 
Special  Steels 


WE  CAN  FURNISH  ALL  THE  FRAME  WORK. 


OF  HIGHEST  QUALITY. 


FOR  ALL  PURPOSES. 


CALL   ON   OR  ADDRESS   OUR   NEAREST  AGENT   FOR  INFORMATION 

AND  PRICES. 


PHILADELPHIA  OFFICE, 

Qirard  Bldg.,  Richard  Peters,  Jr.,  Sales  \gt. 
BOSTON  OFFICE, 

Rooms  II-I2  Mason  Bldg.,  Chas.  S.  Clark,  Sales  Agt. 
BALTIMORE  AGENTS, 

R.  C.  Hoffman  &  Co.,  Equitable  Building. 
ST.  LOUIS  AGENT, 

Joseph  G.  niller.  Security  Building. 


NEW  YORK  OFFICE, 

Empire  Building,  S.  W.  Baldwin,  Sales  Agent. 

CHICAGO  AGENTS, 

Q.  &  C.  Co.,  Western  Union  Building. 
SAN  FRANCISCO  AGENTS, 

George  W.  Gibbs  Co.,  33-39  Fremont  Street. 
LONDON  AGENTS— Sanders  &  Co.,  no  Cannon  St. 


^"i^unS  a?""' STEELTON,  PENNA. 

and  SPARROW'S  POINT,  near  Baltimore,  Aid. 

CABLE  ADDRESS: 
For  the  Pennsylvania  Steel  Co,,  PENNSTEEL,  HARRISBURO. 

For  the  Maryland  Steel  Co.,  MARYSTEEL,  BALTIMORE. 

U5B  "LIBBER'S."  "Ai,"  "A  B  C,"  or  "WESTERN  UNION"    CODBS.-LIEBBR'5  PREFERRED. 
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BUSINESS  ESTABLISHED  IN  1559 = 


AND  "IN  THE  LEAD"  IN  1901 


WM.  WHARTON,  JR.  &  CO. 


INCORPORATED 


PHILADELPHIA.  PA. 

Girder  Ralls  and  Other  Rolls  lor  sireel  Rallwoys  Complete  with  Fittings 


MANGANESE  STEEL 

SPECIAL  WORK 

ACKNOWLEDGED  BY  ALL  WHO  HAVE  TRIED  IT  AT  HOME  AND  ABROAD 

TO  BE 

THE  BEST  A/ND  LO/NGEST  WEARI/N6 

WE  HAVE  THE  SOLE  RIGHT  TO  USE  MANGANESE  STEEL  IN  TRACK  STRUCTURES 


Steam  R.  R.  Speelal  worh,  industrial  Railways,  Railway  Castings 

BraKe  Shoes,  Ete. 
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HEN  You  Visit  the  Pan-American  Exposition, 
We  l^espectfully  Invite  a  Critical  Inspection 
of  the  Electrically  Welded  Continuous  Track  of  the 
Buffalo  Railway  Company. 


During  the  past  two  years,  our  Track 
Welding  Department  has  welded  a  total  of 
99^  miles  of  track  in  Buifalo,as  follows. 

NEW  TRACK,  9  IN.  RAIL,  -  34>^  MILES  OF  TRACK 
NEW  TRACK,  6  IN.  RAIL,  -  V/.  MILES  OF  TRACK 
OLD  TRACK,  9  IN.  RAIL,  -  13  MILES  OF  TRACK 
OLD  TRACK,  6,6 14  and  7  in.  RAIL,  48 >^  MILES  OF  TRACK 

We  would  call  your  especial  attention 
to  the  track  on  Main  Street,  from 
Niagara  Street  to  the  Erie  Railroad 
Crossing,  a  distance  of  five  miles.  This 
track,  9  in.  rail,  60  foot  lengths,  rolled  by 
The  Lorain  Steel  Company,  laid  under 
the  able  supervision  of  the  Buffalo  Rail- 
way Company's  own  Engineers,  upon  a 
concrete  foundation,  all  the  joints  elec- 
trically welded,  is  the  embodiment  of  all 
that  is  best  in  modern  track  construction. 
The  perfect  track  for  electric  railway 
service.  Perfect  mechanically,  perfect 
electrically,  the  ideal  track  realized. 


THE  LORAIN  STEEL  CO. 


LORAIN,  OHIO. 


JOHNSTOWN,  PENNSYLVANIA. 


SALES  OFFICES  t 

New  York  i  Battery  Park  Building.  Pittsburg  i  Penn  Building.  Atlanta  t  Equitable  Building. 

Chicago  I  Monadnock  Building.  St.  Louis :  Bank  oF  Commerce  Building. 
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New  York  switch  and  crossing  company 


Cable  Address,  "  Switch,  Hoboken. 


Hoboken,  N.  J.,  U.  S.  A. 


1  ^ --^--s^^w  _^ 

Sixteen  Track  Special  Worl<  for  Gar  House. 


Frogs,  Switches, 
Transfer  Tables  and 
Speciai  Track  work 


I'  z:^::\:  Automatic  Electric  Track  switch. 

THIS  switch  is  tlioroughly  reliable  in  operation  and  will  throw  the  switch  point,  or  not,  at  the  will  oi 
the  motorman  on  the  car.    An  electro-magnet  is  used  to  move  the  switch  point  in  either  direction. 
The  magnet  is  located  in  the  return  circuit  of  the  motors  which  propel  the  car. 
Every  car  throws  the  switch,  unless  it  is  in  the  right  position  when  the  car  approaches,  in  which  case 
the  current  is  turned  off  by  the  motorman,  and  the  car  travels  by  its  momentum  over  the  switch. 

The  track  through  which  the  return  current  flows  has  an  msulated  section  preceding  the  switch  point 
connected  with  the  magnets  in  the  switch  box  (the  regular  return  circuit  shunting  around). 

.1.. 


'J  u  u  u  u 


U   LJ   U   U   U  U    U    U    U  UTJTIJ- 


While  the  car  is  on  this  section  the  motorman  can  throw  the  switch  point  as  often  as  he  pleases  by 
repeatedly  putting  the  cuirent  on  and  off.  With  this  switch  the  road  cannot  be  blocked  should  the  switch 
fail  to  operate  electrically.  The  switch  point  may  be  moved  by  hand  at  any  time,  and  after  each  operation 
the  parts  will  be  in  position  to  operate  electrically.  There  are  no  joints  to  wear.  The  whole  apparatus  is 
enclosed  in  a  strong  cast  iron  box  imbedded  in  the  road  bed  and  connected  with  the  sewer.  There  are 
absolutely  no  attachments  of  any  kind  placed  on  the  car. 

This  switch  is  warranted  to  fulfill  every  requirement  that  can  be  made  of  a  switch  with  the  same  care 
any  switch  receives;  the  weather  has  no  effect  on  it. 

This  switch  is  now  in  operation  on  many  of  the  large  roads  throughout  the  country. 


^        OUR  /\EW  CATALOGUE   IS  YOURS   FOR  THE  ASKING  ^ 
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Aulomailc  Electric  Tr acK  Swilcii 


Operated  and  Controlled  by  the  Motorman  without  extra  attachments  to  car. 
Can  be^  adjusted  to  any  Switch  Tongue. 

GUARANTEED  SAFE,  SURE.  ECONOMICAL  AND  LASTING. 


With  this  device  no  insulated  section  of  track  is  necessary.  The  Car  receives  the  current 
through  a  solenoid  coil  which  throws  the  Switch  tongue  by  means  of  a  wheel  cam  every 
time  power  is  applied.  No  blocking  of  cars  can  happen,  as  the  Switch  tongue  can  also  be 
thrown  either  with  a  switch  iron  or  a  lever  attached  to  the  pole. 
The  mechanism  is  thoroughly  protected  and  works  positively  in 
all  kinds  of  weather. 

Our  Automatic  Switches  are  in  operation  or  being 
installed  in  Pittsburgh,  Cincinnati,  Boston,  Indian- 
apolis and  other  cities.  J^/^////  1 1 

Write  for  prices  and  full  descriptions. 


We  are  Manufacturers  and  Dealers  in  Automatic,  Elec- 
trical and  Mechanical  Switches  and  Street  Railway  Supplies 
of  all  kinds. 


See  our  exhibit  at  Madison  Square 
Garden — Space  of  Morris  Electric  Co. 


American  Electric  Swilch  company, 

308=309=310  Lewis  Block.  Pittsburgh.  Pa..  U.  S.  A. 


I  Electric 

I  Street  Railroad 
^  Track  Drill 


LOOKUP! 


QUR  new  Multi-Speed  Motor  is  built 

with  special  reference  to  the  exacting 
requirements  of  a  grounded  circuit. 


IS  it  wise  economy  to  go  on 
drilling  by  hand  with  a 
trolley  wire  just  above  you  ? 


And  write  us  for  prices. 


THE  AUTOMATIC  TRACK  DRILL  (with  clamp) 

is  very  convenient  for  quick  adjustment. 


ESTABLISHED  1675. 

STOW  MFQ.  CO.,  Binghamton,  N.  Y. 

Inventors  and  largest  Manufacturers  in  the  World  of  the 

STOW  FLEXIBLE  SHAFT  FOR  ALL  PURPOSES. 

Inventors  and  Sole  Manufacturers  of  the 

Ironclad  Multi-Speed  Electric  Motor. 

General  European  Agents  : 

Selig  Sonnenthal  &  Co.,  iLlT'^E^l':"""' 
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♦ 
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X 
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♦ 

DOORS  ^ 
SHUTTERS 
PARTITIONS 


STEEL  ROLLING 

"  CAR  BARNS 


Excellent  Construction 

and  FC 
Trolley  Arrangement. 

CONSTRUCTIONS    FOR    EVERY  PURPOSE, 

Freight  Houses,  Round  Houses,  Warehouses,  Business  Blocks,  Churches,  i 

FIRE  PROOF.    DURABLE.    REASONABLE  IN  COST.  X 

THE   KINNEAR   MFG.  CO.,  t 

SEND    FOR    CATALOG    "H."  CO  LU  M  BUS,  O  H  lO.  U.  S.  A.  1 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦  ♦♦^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


Hamilton.  Ohio 


THE  AMERICAN 
FROG  AND  SWITCH  CO. 


Spcclol  TpacK  worh  for  Electric  Raiiwogs 


uiiniiiiiiDnHDDiiiinnDunRiiHDaao'i 


iinuuuuuuumiuuoiii'itiiuiruuunuiititiBHiiNiiud  tiiiiiniiisiuuiiHiiiaiiuiJi!: 


RAILS 


JointFastenings.TieRods,  Knees,  Bolts,  Spikes,  Etc.    Curved  s 
Rail  and  Special  Switch  and  Frog  Work  a  Specialty.  i 


f  HARRINGTON,  ROBINSON  &  CO.,  '"Z'sIon^""" 

fauDnnflUHiiiiiinuiiiiii  ii  iiiiiiiiii  iiiihuhii  [iiinii  ii  iiiiiiii  [luiiiiuDPUunnniitiHuouiiii  iiiiiiiiuiMiiiitiiBnniiuaanniiiniTuinDCiiniiniiuiiii  iiunuHniiaDnt 


[electric 

Frogs,    Switches,  Curves,] 
Crossings,  Rail  Braces,  Etc.  \ 

1  RAILWAY 

[SPECIAL 

THE  WEIR  FROG  CO., 

OllVCINNA-TI,  OHIO.  1 

WORK, 

]JHE  INDIANAPOmj 

SWITCH  &  FRo3 

\"    1  1 

1  SPRINGFIELD,  O.- 

L  J  1 

j  1 

The  Elastic  Nut  Track- Bolt 

l|  ^  -ifc 

makes  the  best  and  cheapest  rail°fastening. 
NUTS  NEVER  WORK  LOOSE.  Requires 
no  nut-lock.       Our  Elastic  Self-Locking 
Steel  Nut  always  stays,  and  is  superior  for 
use  on  Cars,  Track,  Bridg:es.  Machinery 
etc.    Write  us  for  prices  on  Sq.  and  Hex. 
Nuts,  (Elastic  or  Common)  Machine  Bolts, 
Track  Bolts,  Rivets,  etc. 
NATIONAL  ELASTIC  NUT  CO.. 
MILWAUKEE,  WIS. 

WHEN  WRITING  TO  ADVERTISERS 

NAL  you  will  confer  a  favor  on  both  publisher  and  advertiser  by  men- 
tioning this  paper. 


in  the  Street 
Railway  JouR- 


FOR  ADVERTISEriENTS  OF 


POLES,  TIES,  RAIL  BONDS,  WIRE,  OVERHEAD  LINE  MATERIAL,  ETC. 


SEE  SECTION  VI  OF  THIS  ISSUE 
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Delega^tes  to  the  Convention 

are  invited  to  call  at  our  office*/* 
45  Broadway  ^  196  Aldrich  Court  Building' 


A^ATIOMAL  ^ 

Bridge 

-^COMPANY^ 

45  5 ROADWAY,  New  York. 


We  mN.ke  &w  Speciality  of  Bridge*/*  &.nd  Steel 
Structural  Work  for  Street  Railway  Purposes* 


TAYLOR  STREET  SCHERZER  ROLLING  LIFT  BRIDQB,  CHICAQO-OPEN 


THE  Scherzer  Rolling  Lift  Bridge  is  rapidly  re- 
placing the  swing  bridge  and  other  forms  of 
movable  bridges. 
Twenty-seven  other  krge  Scherzer  Rolling  Lift 
Bfidgcs  in  successful  use  and  under  construction  at  the 
present  time. 

The  Schcrzer  Rolling  Lift  Bridge  forms  an  artistic 
and  pleasing  structure,  and  fulfills  every  modem  re- 
quirement of  a  movable  bridge  for 

STREET  CAR 

highway  and  railroad  traffic. 


Preliminary  sketches  and  estimates  furnished  to  responsible 
parties  upon  request,  accompanied  by  the  necessary  data. 


The 


Scherzer  Rolling  Lift  Bridge  Co. 


1616  MONADNOCK  BLOCK,  CHICAGO 
Invented  by  Wm.  Scberzer,  C.E.   


Paleated 


Detroit  &  Northwestrrn  Railway, 
717  Hammond  Building 
Detroit,  Mich. 
Michigan  Mfg.  Co.,  Yp.silanti.  Mich. 

Gentlemen  : — Replying  to  your  inquiry  ol 
the  13th  inst  ,  regarding  the  "  Sweet's  Track 
Drill,"  purchased  by  the  Grand  River  Elec- 
tric Railway  Co.  in  iSg^,  we  would  bfg  to 
state  that  it  has  given  the  very  best  of  satis- 
faction, and  we  would  recommend  it  to  all 
prospectiye  purchasers.  We  are  able  to  do 
from  twice  to  three  times  the  work  with  it 
that  we  could  do  with  the  old  style  of  rat»het 
drill.  We  will  gladly  answer  any  inquiries 
regarding  same  Ht  any  time.  Wishing  you 
success,  we  remain, 

Very  truly  yours, 
Detroit  &  Norlhwe»tern  Ry  , 

Per  F.  A.  LITTLE,  Chief  Engineer. 


Sweet's  Track  Drill 

Lever  Feed.    Easy  Action. 
Tilting  or  Straight  Adjustment. 


DRILLS  HOLES   FROM   SMALLEST  SIZE  TO 
1  1-4  INCH.    USED  INSIDE  OR 
OUTSIDE  OF  RAIL. 


Michigan  Manufacturing  Co., 


Ypsi lanti,  Mich.,  U.  S.  A. 
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PAIGE  IRONWORKS 
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WORKS 
Harvey,  III. 


CHICAGO  OFFICE 
917  Monadnock  Block. 


Manufacturers  of  Complicated  Special 
Work  for  City  and  Interurban  Railways- 
We  Guarantee  Accuracy  and  Excellence. 

Let  us  quote  you  prices  on  Switches,        DAI^^R    IDOIVI    Vi/f^  D 1/  Q 
Frogs,  Crossings,  Curves,  Etc.  T  /  lIVjL    llWyll  TTWrVlVO* 
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THE  ADVERTISEriENT 


..  OF   THE  .. 


American  Improved 
Rail  Joint  Company 


CHICAGO 


Will  be  found  on  page  28  of  this  issue 


The 

Union  Switch  &  Signal  Co. 

Manufactures  every  known  variety  of 
automatic  and  semi-automatic  railroad 
signals;  also  manual  control  signals, 
frogs,  switches,  etc.  It  makes  mechan- 
ical, pneumatic  and  electrical  interlock- 
ing mechanisms  of  all  kinds. 

See  Westinghouse  Advertisements  in  Every  Section  of  this 
Book. 


OF  THE  RAILWAY 

APPARATUS  AND  SUPPLIES 
MANUFACTURED    BY  THE 

General  [leeiric  Company 

WILL  BE  FOUND  ON  THE 
BACK  COVER  OF 
THIS  ISSUE. 

See  also  Pages  115-118. 


rOR  ADVERTISEMENTS  OF 

EUROPEAN 

MANUFACTURERS, 
DEALERS  AND 

CONTRACTORS 

See  pages  34-102  of  this  issue. 


Section  I 

riNANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractor* 


in 


Section  II 


EUROPEAN  MANUFAaUR- 
ERS  AND  CONTRACTORS 

Leading  British, 

Qerman  and 
French  Houses 


CLASSIFIED 
CYCLOPAEDIA  OF 
MANUFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAILS  AND  TRACK 
MATERIAL,  SiCNAL  SYS- 
TEMS. STRUCTURAL 
IRON  WORK 


Section  VI 

POLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS,  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


SECTION  VI. 


POLES  AND  LINE  MATERIAL,  RAIL  BONDS, 
WIRES  AND  CONDIITS,  DRISHES  AND 
COMMITATORS,  MICA,  ELECTRICAL 
INSTRUMENTS  AND  SIPPLIES 


PAINTS  AND  VARNISHES. 


Section  III 

ELECTRICAL  MACHINERY, 
STORAGE  BATTERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

steaIvTpla/mt 
equipment 
repair  shop 
applia/mces 


FOR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5-6-7 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Fenders, 
Wheels,  Heaters,  Head- 
lights, Trolleys, 
Gears,  etc. 


Section  Vlil 


ROLLING 
STOCK 

Cars,  Trucks,  Snow 
Plows,  Sweepers  and 
Sprinklers 
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■Philadelphia"  Section  Insulator 


-Toggle  Feed 
Wire  Insulator 


Complete  Overhead  Equipment 


908— Toggle  Feed 
Wire  Infculator 


No.  825— Frog  Pull-Off  No.  S05— Brooklyn  Strain  No.  S30— No.  i  Giant  Strain  Section  of  830 

Vulcabeston  Controller  Insulation 

Resists  High  Temperatures  Tough— Strong— Dense— Non-Absorbent  Produced  in  Spicial  Forms 

Is  Your  Car  Equipment  Safely  Protected  ? 

ACCIDENTS  ARE  MORE  EXPENSIVE  THAN  NOARK  FUSES 

C  A  r»  H  Q    '  *  IVn  A  D     "  electric  railway  car 

*^         i>l  W-rVrV*V        EQUIPMENTS   are  safe 
DO  NOT  arc  but  INDICATE 


Type  "  A  " — 100  Ampere 
Screw  Contact 


"  Noark  "  Car  Cutout  Equipment  Tfith  Type  "  D  "  150  Ampere  Block 

THE  NOARK  FUSE  IS  THE  IDEAL  HOTOR  PROTECTOR 
IT  DOES  NOT  BLOW  ON  MOMENTARY  RUSHES,  BUT  DOES 
ON  CONTINUED  OVERLOAD 


Type  '  c" — 600  Ampere 
Switch  Contact 


SEE    PRACTICAL    DEHONSTRATION   AT   CONVENTION  BOOTH 

"H.  W.  J."  Electric  Heaters 


styles  "E,"  "A"  and  "H." 


Class  H. — Length,  18  in.;  height,  8  in.;  diam.,  4  in  ;  weight,  gibs. 


H.  W,  JOHNS  M'F'G  CO. 


BOSTON 
PHILADELPHIA 
COLUMBUS 


NEW  YORK 


PITTSBURGH 
NEW  ORLEANS 
LONDON 


'°wi?e°in.uutor'^  """wcstern  Representatives,  MANVILLE  COVERING  CO.,  Cblcait'o''"'  ^"wir^^f'sSirt"** 
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OVER 


MILES 

Complete  Overhead  and  Pole  Equipment 
(excepting  wire)  furnished  in  the  last 

SIX  MONTHS 

We  doubt  if  this  has  been  equaled 
by  any  other  dealer  in  America. 

We  carry  the  largest  and  most 
complete  stock  of  Street  Railway, 
Telephone  and  Lighting  Supplies 
in  New  England. 

Stuart-Howland  (o. 

Tel.  Branch  281-283-285-287  DEVONSHIRE  ST. 

Exchange  with  4  Trunk  Lines,  BOSTON. 
4144  Main. 
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Protection 

of  the  most  perfect  kind — which  is  absolute — 
which  secures  peace  of  mind  and  dismisses  that 
constant  dread  from  an  ever  threatening  danger 
during  the  summer  months. 

Quaranteed 

results  add  to  that  feeling  of  security  which  "pro- 
tection" brings.  The  small  air-gap  and  low 
resistance  path  for  the  discharge  makes  the 

QARTON 
LIGHTNINQ 
ARRESTERS 

the  best  protectors  and  they  don't  burn 
out  like  other  makes  —  anyway  we 
wari'ant  them  for  one  year. 

t  SEND  FOR  CATALOG  No.  28-J. 

Carton -Daniels  Co. 

KOEKUK,  lA. 

WM''--'V.  5.  A.  : 


F-OREIGIN    MGEINTS  I 

ESTLER  BROTHERS,  25  Laurence  Pountney  Lane, 
Cannon  Street,  London,  England, 
h.      SEEflULLER,  44  Rue  de  Bourgmestre, 
Brussels,  Belgium. 
L.  J.  HEALING  &  CO.,  74  Hain  St.,  Yokohama  Japan 

E.  H.  CAbiOT  &  CO.,  Paris,  France. 
GOUDEV-McLEAN  CO.,  28  Piatt  Street,  New  York  City. 
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TIANSriELD,OHIO 


MAIiUE^^CTUJRERS 


o 


ELECTRIC 
3  UPPUrS 
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American  Steel&Wire  Co 


CHICAGO. 


YORK 


DENVER 


SAN 


FRANCISCO. 
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ALBERT  &  J.  M.  ANDERSON  MFQ.  CO. 


MAIN  OFFICE 
AND  FACTORY, 


289-293  A  STREET,  BOSTON,  MASS. 


BRANCH  OFFICES^ 


BRANCH  OFFICES. 


^  135  BROADWAY,  NEW  YORK. 


59  CITY  ROAD, 

LONDON,  ENGLAND. 

SO  BOULEVARD, 

HAUSSMAN, 
PARIS,  FRANCE. 

I  RUE  D'ARENBURQ, 

BRUSSELS,  BELGIUM. 
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American  Steel  &  Wire  Co. 


Chicago 


New  York 


Denver 


San  Francisco 


BARE  AND  INSULATED 

ELECTRICAL  WIRES 

OF  EVERY  DESCRIPTION 


Catalogue  on  Application 


j^j^j^  Manufacturers  of  j^j^j^ 

'vcrhcad  Railrodwd  Material 

verything  Required  for  their 
Construction  d^^nd  Md^inten&.nce 


This  "Trade  Mark"  is  to 
Electric  Railway  Material 
as  Sterling   is   to  Silver 

•  ^ 

A  Good  Thing 
Will  Bear 
R  e  p  e  a  t  i  n  g 

Catalogs    on  Application 


Cat.  No.  E.'i44.  '.  New  York  Type  Section  lnsulator. 


r.  H.  LOVELL  e  CO. 

NEW  YORK,  n8-t20  John  Street.  LONDON  OFFICE,  5  Long  Lane,  E.  C 

WORKS,  Arlington,  N.  I.  Catalogs  in  French,  German  and  Spanish. 
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It's  a  Daisy ! 


Railwa^y 

Feeder  Wire^r 


THE  OKONITE  CO..  Ltd. 

253  Broadway,  New  York 


H.  nURANT  CHEEVER  f 

GEO.  T.  MAMSON,  General  Su))!. 
W.  H.  HODGINS,  Secretary 
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WliPittiWI!l{iii.MlH^ltitft»tfwuai^^ 


A  NEW  DEPARTURE 

IN  RAIL  BONDING 

f7?pe  Chase-^hawmut 
Fexible  RmI  Bond 


Cha^e- Shawmut  Co. 

SOLE  MANUFACTURERS 

390  ATLANTIC  AVENUE,  BOSTON,  MASS. 
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I 

John  A.  Rocbling's  Sons  Co. 

THE  RELIABILITY  OF  ROEBLIING 


TRACTION  EQUIPMENT 


TROLLEY  WIRE  FEEDER  WIRE 

Underground  Lcadcovcrcd  Cables,  Magnet  Wire 

Suspension  Strand 

HAS  STAMPED  OUR  PRODUCTS  IN  THIS  LINE 


THE  STANDARD 


OF  THE 


WORLD 


WORKS  AT  TRENTON,  N.  J. 


JOHN  A.  ROEBLING'S  SONS  CO. 


117-119  LIBERTY  STREET 
NEW  YORK 

171-173  LAKE  STREET 
CHICAGO,  ILL. 


Branch  Offices  and  Warcfiouscs  : 

WRITE 

....FOR... 
PRICES 


88  SUPERIOR  STREET 
CLEVELAND.  OHIO 

25-27  FREMONT  STREET 
SAN  FRANCISCO,  CAL. 
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Alviminum  Feeders  a.re  less 
tKa-rv  orve-hoclf  the  weigKt 
of  copper  feeders  a.nd  a.re 
of  equa^I  conductivity  a^rvd 
strength. 

Joints  of  a-luminum   feeders   can    be   easily,  cheak.ply 

^nd  satisfactorily  made. 
If  wire  or  cable  is  required  to  be  insulated,  high  grade 

insvilation  is  guaranteed. 
Price  list  with  full  information  fvirnished  on  application. 


THE  PITTSBURGH  REDUCTION  CO. 

PITTSBURGH.  PA.,  U.  S.  A. 

T.  P.R. CO.! 
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THE  EDISON-BROWN 
PLASTIC  RAIL  BOND 


Type  for  Re-Banding 

AI»I>LIED 

Without  removihc  ancle  plates 


(3 


HAROLD  P.  BROWN, 

120  LIBERTY  ST.,  NEW  YORK 

DO  NOT  FAIL  TO  EXAMINE  MY  TESTING  OUTFIT  WITH 
3000  AMPERES  CAPACITY  —  MAIN  AISLE,  MADISON  SQ.  GARDEN 


STkEJvT  RAM. WAY  JOURNAT. 


Hazard 

Manufacturing 
Company. 

Generai^  Office  and  Works  : 

WILKES-BARRE,  PA. 

Nbw  York  Office  :  50  Dey  Strbet. 

Chicago  Office:  1201-2  Marquettb 
buii,ding. 


•WIRE- 


INSULATED 
WIRES  and  CABLES. 

Iron,  Steel  and  Galvanized 

Wire  Rope. 

COPPER  WIRE, 
HARD  AND  SOFT  DRAWN, 


0<K>0<><K><><><><X><><>0<H>0<)<><^ 
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Phono-Clectric^'  Wire 


. . FOR , . 
Trolley^ 
Telephone 

. .  AND  . . 

Telegraph 
Lines 


High  Tensile  Strength  and  Elastic  Limit.  Great  Ductility.  Will  not 
stretch.  Does  not  break  at  kinks,  joints  or  scratches.  Practically  non- 
corrodible.  This  wire  cannot  be  equalled  where  safe.,  durable  and  permanent 
construction  is  required. 

THE  BRIDGEPORT  BRASS  CO.. 


New  York  Office,  r»  Murray  St.  BRIDGEPORT,  CONN. 

<><>CH><><><K>CK>CK><><>OOCK>CKX><>^^ 


I AHERICAN  ELECTRICAL  WORKS 


PROVIDENCE,  R.  I. 

WIRES  \  CABLES 

♦  ♦♦♦♦♦ 

Rare  and  Insulated  Electric  Wire.    Railway  Feeder  and  Trolley  Wire. 

Electric  Light  Line  Wire.    Incandescent  and  Flexible  Cords. 
Americanite,  Magnet,  Office  and  Annunciator  Wires. 

Cables  for  Aerial  and  Underground  Use. 


F.  N.  PHILLIPS,  President 
E.  R.  PHILLIPS,  Vice-Pres. 
C.  H.  WAQENSEIL,  Treas. 
C.  R.  REMINOTON,  Jr.,  Sec. 
E.  F.  PHILLIPS,  Qenl.  Mgr. 
♦  ♦♦ 

N.  Y.  Office,  26  Cortiandt  St. 
Chicago  Store,  82  Lake  St. 
♦♦♦ 

MONTREAL  BRANCH 

EUQENE  F.  PHILLIPS 

ELECTRICAL  WORKS 


►♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


SEE  ANNOUNCEMENT  OF  THE 


BISHOP  GUTTA  RERGHA  CO. 

FACING  LAST  READING  PAGE  OF  THIS  ISSUE 


X 

♦ 

♦ 


I 


FACTORIES! 
PerthAm1)oy,N.J, 
Pittsborgh,  Pa. 

and 
Oakland,  Cal, 


Standard  i Underground  aS^lple  Co. 

Rubber,  Paper.  Fiber,!  <-^'^r^^^^P0^^^$^iMk 
Street  Railway,  Tele-^^^^^^^?-^^!^^^^^^ 
graph,  Telephone  and 
Electric  Light 
Wires  and  Cables. 


Overhead-   >-c^^ 


y  Cables  and  Wires 
for  all  Service 
Furnished  and 
Installed.  Write 
for  Estimates. 


OFFICES  I 
PittBbargli,  Pa, 

Westinghonse  Bldg. 
N,T.  City,  56  Liberty  St. 
Philadelphia,  Pa, 

1225  Betz  Bldg, 
Chicago,  111. 

642  The  Eookery 
San  Francisco,  Mills  Bldg. 
Boston.  Tremont  Bldg. 


streSt'  ^'JiSAi^iwA  y  jo  I jr  n  a  l. 


Ir  the  Earth 
Eats  Up  Your  Money 

If  you  are  driving  good  workable 
current  into  the  ground       ^  j& 

Blame  Yourself 


We  can  show  you  the  way  to  keep  all  this  good  current  in  its  proper  useful  channel. 
The  way  is  by  using  **  Protected "  Rail  Bonds 

There  are  many  reasons  why  the  "  Protected "  Rail  Bond  should  have  the 
preference  over  all  others. 

In  the  first  place,  it  is  the  only  Rail  Bond  having  an  absolutely  homogeneous, 
molecular  union  between  the  terminal  heads  and  the  connecting  strands.  This  gives 
a  more  perfect  electrical  union  than  is  found  in  any  other  Rail  Bond. 

In  the  second  place,  our  method  of  applying  Rail  Bonds  by  compression  is  the 
Only  Correct  Way.    Result :  A  Perfect  Contact. 

Perfect  union,  perfect  contact,  perfect  flexibility,  adaptability,  and  durability  are 
the  greatest  virtues  of  our  Rail  Bond. 

It'll  wear  better,  last  longer,  carry  more  current  and  give  more  satisfaction  than 
any  other  Rail  Bond  ever  made. 

It's  economical  because  it's  the  best.    You  can  apply  it  anywhere. 

Ask  for  Blue  Prints  and  Prices 


THE  PROTECTED  RAIL  BOND  CO. 

PHILADELPHIA.  PA. 

FOLLOWING  ARE  THE  SELLING  AGENTS. 

THE  MAYER  &  ENGLUND  COMPANY,        ......     m  South  Tenlli  Street,  PHILADELPHIA 

THE  MAYER  iV  ENGLUND  COMPANY,         -     ■  -   85  Liberty  Street,  NEW  YORK 

FRANK  RIDLON  COMPANY,  ..........         200  Summer  Street,  P.OSTON 

GHNERAL  RAILWAY  SUPPLY  CO.,   Park  Building,  PITTSBURGH 

II.  M.  LOFTON,  .,  ■  "  ,     ------      Ivquitable  Building,  ATLANTA 

J.  M.  ATKINSON  CO.,   Marquette  Building,  CHICAGO 
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GEORCE  c.  EWING.  President. 


ELMER  P.  MORRIS.  Treasurer. 


It.  F.  SANVILLE,  Secretary 


Morris  Electric  company 

15  CORTLAINDT  ST.,  NEW  YORK  CITY 


MORRIS"  RAIL  BONDS 


44 


All  Types  —  Solid,  Flexible, 
Long  and  Short. 

The  very  best  bonds  that  the  market  affords. 
Strands  and  terminals  are  perfectly  united.  Made 
on  scientific  principles  and  guaranteed  to  possess 
98%  of  conductivity. 


MADE 

UNDER  LETTERS  PATENT 
OCTOBER  6,  1891 


MA/SUPACTURERS,  DEALERS  A/\D  EXPORTERS 

We  have  our  own  factory  at  East  Orange,  N.  J.,  and  the  personal  attention  of  one 
of  our  firm  is  given  to  every  detail  of  manufacturing.  When  shipment  is  made 
we  know  that  the  material  is  right.  We  also  deal  in  a  complete  line  of  electric 
railway  apparatus  and  supplies,  and  can  furnish  estimates  for  the  entire  equip- 
ment of  your  road.    Special  facilities  for  handling  export  trade. 


MO/NARCH 
FARE  REGISTERS 


Single  or  double, 
pawls  or  rachets. 


A  geared  machine  without 
Positive  in  action. 


CAM'T  BE  "  BEAT  " 

This  register  is  the  outcome  of  twelve  years' 
practical  experience  in  the  manufacturing  de- 
partment of  a  large  register  company.  A  trial 
will  convince  you  of  its  merits. 
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WE    CHALLENGB    THE  WORLD 

to  produce  a  Carbon  Brush  that  will  last  longer,  work  better  or 
give  more  thorough  satisfaction  than  do  SPEER  CARBON  BRUSHES 

Trial  Samples  Sent  on  Request 

SPEER  CARBON  COMPANY 

ST.    MARYS.  PA. 

...SALES  AGENTS... 


Frank  Ridlon  Co.,  Boston 
Mayer  &  Englund  Co., 

Philadelphia  and  New  York 
Gen'l  Railway  Supi-ly  Co.,  Pittsbursr 
Porter  &  Berg,  Chicago 


Western  Elec.  Supply  Co.,  St  Louis 
Eccles  &  S.MITH,  San  Francisco 
Gen'l  Electric  Co..  Ltd. 

t)9  Queen  Victoria  St  ,  London,  EnR. 
Albert  Thode  &  Co.,  Hamburg,  Ger 


RES 

PESS 
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These  Bars  are  of  Pure  Lake 
Copper  and  TRUE  to  Gauge  and 
Angle.  When  you  specify  these 
Bars,  see  to  it  that  they  are  used 
in  your  work.  The  Forest  Qty 
Electric  Co.  is  the  sole  manu- 
facturer of  the  ''ROLL  DROP" 
Bars. 


AS^ r e s s,  lit  W indJ-^t       e n s e 

Obveiand,  Ohio,  U.^^ 

adilly.  Manchestei^ 


Keystone 
Electrical  Instruments 


Are  designed  for  some  particular  class  of  mea^uremen 
Some  are  specific  and  narrow  in  their  applications,  some  so 
broad  as  to  be  almost  universal,  yet  each  has  a  system  de- 
signed with  especial  reference  to  some  particular  measure- 
ment under  working  conditions  most  liable  to  be  encoun- 
tered in  making  that  measurement. 

Our  line  is  broad  and  comprehensive,  so  is  our  ex- 
perience ;  both  are  at  your  service. 


We  manufacture  Ground  Detectors  and  Polarity  Indicators,  Switch- 
board and  Portable  Instruments. 


Keystone  Electrical  Instrument  Co., 

9th  Street  and  Montgomery  Avenue, 

Send  for  Catalogue.  Philadelphia,  Pa. 

New  York  15  Cortlandt  St.  Boston.  170  Summer  St.    Chicago,  Manhattan  I 


MICABESTON 


IMPERIAL  INSULATION 


AI  I  C V 


In  all  Styles,  Shapes  and  Forms.    Best  Insulator  on  Earth. 

SILLS  EDDY  MICA  CO 


NEW  YORK  NEWARK 
CHICAGO 


Recording  Volt,  Ampere 
and  Watt  Meters. 

Make  Continuous  Record  Day  and  Night.  Send 
for  Catalogue. 

Recording  Pressure  Gauges.  Recording  Thermometers. 

Kvery  Instrument  Fully  Guaranleed. 
SILVER  MEDAL  PARIS  EXPOSITION. 

THE  BRISTOL  CO.,  Waterbury,  Conn. 


WESTON 

Voltmeter  Type  F. 

A  cheap  but  eicellent  Switch- 
board Iiutrumeut  lor  Direct  Cur- 
rent Circuits. 

PartlcularlT  suite*!  for  Isol.^ted 
Plants  and  "Feeder  Cironits  in 
Railway  sod  Powe-  Planls. 

Voltmeters  in  raiices  from  3  l-t 
150  volts.  Ainm-ters  Id  ranges 
from  1  to  S.50n  amp. 

All  Weslon  Instrnmenti  are 
onaurpaBsed  in  eitellence  of 
workmanship,  in  accuracy  and 
economy  of  operation. 

Weston  Electrical 
Instrument  Co., 

WaTerlyPari,  Esssz  Co  ,N  J. 

Bbelin— European  Weslon  Elec- 
trical Instiument  Co.,  Ritter 
str  nte.  No.  88 

London— Elliott  Broo..l  101  St. 
Martin's  Lane. 


'•ROUND  PATTERN 


W.  T.  L. 


Circuit  Breaker 


A  Circuit  Breaker 
that  blows  out  the  Arc 


llTH  llME  llMIT 


Remains  clo!=ed  during  a  sharp  peak  in  the  load. 
( ipens  instantly  on  dangerous  overloads. 

Opens  with  moderate  overloads  lasting  sufficiently  long  to  endanger  tne  apparatus. 
Guaranteed  to  open  the  circuit  500  times  without  lequiring  repairs. 

The  Cutler-Hammer  Mf^.  Co. 

riANUFACTURERS  OF  ELECTRIC  CONTROLLING  DEVICES 
Main  Factory  and  Offices,  MILWAUKEE,  WIS.  Eastern  Factory,  WESTFIELD,  N.  J. 

_  Send  for  Bulletins  on  Circuit  Breakers 
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UREKA  ■EHPEHDIORPER 


Eureka  Tempered 
Copper  Prodvicts  have 
a.  well  deserved  repu- 
ta-tiorv    of    being  the 
Best  act  a^ny  Price. 


OUR. 
TROLLEY 
WHEELS 

are  good  wheels— they  don't 
last  forever,  but  have  a  repu- 
ta-tion  for  long  life,  a-nd  you 
get  your  money's  worth.  When 
the  wheels  are  worn  o\it  we 
buy  them  back  at  the  prices 
of  pig  copper;  their  a-ctua-l 
cost  per  mile  will  surprise  you 
SlS  it  ha-s  others. 


RAIL 
BONDS. 


TEMPERED 

COPPER 
WORKS. 

NORTH  EAST, 
PA. 


COMMUTATOR'S 

New      9      Refilled      9  Assembled 


COMMUTATOR.  BARS 

Drop  Forged    9  Cast 
BRUSH   SEGMENTS   AND  BRUSHES 

Write  for  Prices  before  Placing  your  Orders  elsewhere. 


ID  B.  KESPESS 
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TRIPARTITE  STEEL  PfllES 


THE  ELECTRIC 
TRIPARTITE  STEEL  POLE  CO 


GILES  S.  ALLISON  general  sales  ACENr 

57  BROADWAY  NEW  YORK 


Z53  BROADWAY  NEW  YDRK 
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din 


Electri c  Rai  lway  ^^incinnati 

Equipment  Co.MA«rl™i 


IRON 

AND 

STEEL 


m 

k 


Bracked 


"LTliBULAFplI>iiARMs 


For  Electric  Railways,  Lighting  and  Telegraph  Service. 

^SB:  IFOR  0\JR  ITEIW  O-A-T-A-LOO-XTE]  JSTo,  lO. 
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THE  STANDARD  POLE  &  TIE  CO. 

44  BROAD  STREET,  NEW  YORK  CITY  ^   ^   ^   m        MANUFACTURERS  OF 


Cross  Arms 

Brackets 

Pins 
Braces,  etc. 


Always  on  hand  at  our 
Jersey  City  Storehouse 


OCTAGONAL,  ROUND 
AND  SQUARE  ^  ^  ^ 

From  Long  Leaf  Yellow  Pine 


POLES 


Our  Specialty 


SOUTHERN  WHITE 
CEDAR  POLES . . . 

For  Trolley  and  Electric 
Light  Construction 


LARGE  STOCK  of  YELLOW 
PINE.  CHESTNUT  and  OAK  !w 


TIES 


Increased  Facilities  ^  Prompt  Delivery  ^  Ask  for  Prices 


■V        ■  We  have  been  advertising 

HH^KI^A^^      these  ior  many  month'!, but 

III  for  same  reason  you  have 

M  Vr  l^^\^  not  seen  fit  to  favor  us  with 
an  order.  Our  stock  in- 
cludes all  of  the  standard  sizes, 
but  we  can  name  especially  at- 
tractive prices  on  25,  30  and  35 
foot,  6,  6/2  and  7  inch  poles,  also 
on  a  special  size  trolley  tie. 


KJUt   STOCK  m- 

Tics 


Sit  Right  Down  and  Write  Us 

HALTBY  LUHBER  COMPANY  %t^„Sll 


THE  VALENTINE-CLARK  CO, 

__234  La  Salle  Street 
CHICAGO 

Cedar  Poles 


w.r,..^  f  PiNCONNiNQ,  Mich. 
YARDS:  i  , 

1  New  London,  Wis. 


Green  Bay,  Wis. 
Prentice,  Wis. 


Trolley  Ties  and  Poles 

-  PROMPT  SHIPMENTS  = 

Write  for  Prices  before  Ordering  Elsewhere 

HH     MAIIC  jC>   rn    420  WALNUT  STREET 
.   n.  iYlAUO  (X  L/LF.    PHILADELPHIA,  PA. 


TROLLEY  TIES  and  POLES 

Can  be  shipped  promptly. 
Write  for  Prices. 

F.  H.  ALLEMAN,   steelton.  pa. 


TIES 
POLES 


TROLLEY 
AND  STEAM 


OCTAGONAL 
AND  ROUND 

Yellow  Pine  Cross  Arms. 

PROMPT  DELIVERIES  FROM  STOCK  MANUFACTOREO  Bt 

NEW  YORK  OTT  »»RD  OR        ECCLESTOK  LUMBER  CO., 

DIRECT  FROM  MILLS.  29  BROADWAY,  NEW  YORK. 
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STOMBAUGH 
GUY  ANCHORS 


FOR 

STREET 
RAILWAY 
POLES. 

Particularly  Adapted  to 
Singlc=Track  Bracket 
Construction  Lines. 

Use  6  and  8-inch  for 
this  work. 

roR 

SMOKE 
STACK 
GUYS 


6-inch 
with  rod 

A 

Wrench 
must 

be  used 
with 

above. 


Jse  8,  lo  or  12-inch. 


8,  10  and  12-inch 
No  Wrench  Needed  for  These. 


WRITE  FOR  PRICES. 


W.N.  Matthews  &  Bros 


SOLE  DISTRIBUTORS 


606  Carleton  Bldq.  St.  Louis 


S.  C.  STROCK ,  11  Broadway,  New  York 

Pfil  TIPQ      Octagonal  and  Square  Sawn  Tapering  Poles,  Round 

rULuO.    I  ICO    Poles.  Ties.  Switch  Sets  and  other  Uiiiiension  Stock  for 

AND  TIMBER 


PUectric,  S'eam  and  Traction  Railroads; 
Telegraph  and  p;ieciric  Light  Companies. 


Telephone, 


PINE,  OAK  &  CEDAR 

FOR  RAILWAY  USE 


PRANK  B.  STONE 


nsnCK  BUIUDIPSG 


cmci^GO 


THE  HOLCOMB-LOBB  CO. 

Railway  Ties  IS 

CEDAR  POLhS,  POSTS  and  PILING 
204  DeBrborn  Street,  CHICAGO,  ILL. 


G.  MART 

CEDAR 


Oconto 
Wis. 


POLES  AND  TIES 

FOR    STREET  RAILWAYS 


fir 

Hf 


When  Writing:  to  Advertisers 

In  the  Street  Railway  Joornai,  you  will  confer  a  favor 
on  both  publisher  aud  advertiser  by  mentioning  this  paper. 


BRACKET  No.  190 


Crca^hcad  Flexible  Brackets  standard 


Nearly  100  Different  Styles 


Line  Material 
Pole  Fittings 


Complete  Equipment  for 
Overhead  Construction 

Write  for  Catalogue 


The  Crca^hcad  JI^_"M"l«l5 
Engineering  Co.  CI 


Eighth  and  Plum  Sts. 
CINCINNATI.  0. 


DOUBLE  BRACKET  No.  1249 
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Protectorate 

Use  PROTECTORATE  and  prevent 
the  burning  out  of  your  motors. 
Absolutely  IMPERVIOUS  to 
HEAT   and  MOISTURE. 


Put  up  in  5-lb.  cans.       Made    only  by  us. 

"Protectorate"  Co 

183  to  187  Dearborn  Street,  CHICAGO 

^(SX5)®®®®®S)®®0®(5^^ 


Elecirlcal  Repairs 

Armature  Winding  and  Building. 
Commutator  Filling  and  Building. 
Transformers  and  Fields  of  all  types  rewound 
Armature  Coils. 

THE  VAN  DORN=ELLIOTT 

ELECTRIC  COMPANY 

CLEVELAND,  OHIO 


'J 


See  Page 

260 
Of  this  Issue 


Tapes  a.nd  Webbings 
of  Gredct  V&.riety.  j0 

Any  Width,  Thickness 
or  Quality  Desired. 

For  the  Construction  and  l^epair  of 
Motors,  Dynamos,  etc.,  HOPE  Tapes  and 
Webbings  have  no  Superior. 

Write  for  Samples  and  Prices. 


HOPE  WEBBING  CO., 
PROVIDENCE.  R.  I. 


INSULITE  is  a  new  insulating  material  that  we  are  placing  on 
the  market,  and  one  which  we  believe  is  destined  to  be  used 
largely  in  the  construction  of  machines  and  contrivances  where 
a  thin  but  reliable  insulation  is  desired.  It  is  tough,  bard  and 
dense,  and  can  be  bent  double  without  cracking,  breaking  or  punc- 
turing. Made  in  red,  black  and  gray,  in  thicknesses  from 
three-one-thousandths  to  one-si  <ty-fourth  of  an  inch  inclusive,  and 
furnished  in  ro  ls  about  47  inches  wide,  weighing  from  100  lbs.  to 
500  lbs.,  or  in  .sheets  about  ij  inches  x  36  inches. 

Electrical  Test.  We-ght. 
.005  in  thick  1500  volts.  005  in.  about  2%  lbs  per  too  .'q.  ft. 

.010  "      "     2000    "  .010  "      "     5      "     •'  " 

.015  ■'      "     3000    "  015  "      "     yl4  "     "  " 

Tensile  strength  about  10000  lbs.  per  square  inch  of  section. 
For  further  particulars  write  the 

AMERICAN  HARD  FIBRE  CO.,  Newark,  Delaware,  U.$.A. 

Manufacturers  of  Hard  and  Flexible  Fibre  for  Electrical  and 
Mechanical  Purposes.   Sheets,  Rods,  Washers,  Discs,  Special  Sliapes 
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Seventeen  Years  Standard 


P  &  B  ELECTRICAL  COMPOUNDS 
P  &  B  AR/VIATURE  AND  FIELD  COIL  VARNISH 
P  &  B  INSULATING  TAPE  P  &  B  MOTOR  CLOTH 

The  most  durable  insulation  in  the  world,  and  the  most  etficient.    Absolutely  water,  gas  and  alkali 
proof.    Expert  opinion  has  always  been  that  P  &  B  is  always  "there"  when  needed. 


■ 

sIM. 
1 


THE  STANDARD  PAINT  COMPANY. 


PAUL  M.WADE  ADV.. NY. 
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Is  absolutely  the  whitest  white  paint  made. 

It  is  strictly  a  paint  in  every  sense  of  the  word.  It  is  a  dry  powder  simply  mixed 
with  water  instead  of  oil.  It  is  ABSOLUTELY  WEATHERPROOF  ;  a  surface  as  hard  and  firm 
as  iron,  that  will  not  come  off  with  the  most  severe  rubbing,  will  never  chip  or  peel. 

It  is  ABSOLUTELY  FIREPROOF;  wood  coated  with  Lythite  cannot  be  ignited,  and  is 
so  recognized  by  the  insurance  companies  in  reduction  of  premiums. 

As  a  Rubbing  Down  Coat  for  use  on  cars  and  the  finest  work,  it  is  unexcelled. 
Lythite  is  made  in  white  and  in  24  tints.    Practical  working  samples  sent  free. 

FRANK  S.  DeRONDE  CO. 


46   CLIFF  STREET, 
New   York,    N.  Y.,    U.  S.  A. 
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BERRY  BROTHERS 


(LIMITED) 


M A N U  FACTU R  E RS  O F 


RAILWAY 
VARNISHES 


NEi^YORK,  BOSTON.  PHILADELPHIA; 
BALTIMORE,  CINCINNATI.  CHICAGO; 
ST.  LOUIS.  SAN  FRANCISCO. 

FACTORY  AND  t^C'TD^inr 
MAIN  OFFICE   UC.  I  KVJl  I  . 


Graphite  as  a  Lubricant  Has 
No  Superior 

It  obviates  factional  heating, 
and  offers  the  greatest  immu- 
nity of  wearing  of  journals  and 
journal  bearings. 

THERE  IS  NO  GRITTINESS  IN  THE 

Wisconsin  Graphirc 

Put  up  in  packages  for  conveni- 
ence ;  costs  little,  lasts  long 
and  is  the  very  best  lubricant 
for  powerful  engines,  dynamos 
cars  and  machinery. 
Send  for  a  catalogue  explain- 
ing its  source,  its  value  and  the 
various  forms  of  its  preparation 
and  field  of  usefulness. 

Wisconsin  Graphite  Co, 

405  MARKET  STREET 
Samples  on  application  Pittsburg,  Pa. 


Sterling  Extra  Insulating  Varnish 

STERLING  EXTRA  BLACK  FINISHING  VARNISH 
STERLING  BLACK  AIR  DRYING  VARNISH 
STERLING  BLACK  CORE  PLATE  VARNISH 

THE  STERLING  VARNISH  CO..  Pittsburgh,  Pa.,  U.S.A. 


USING 


SAVE  FREQUENT    REPAINTING  bv^ 

Ironsides  Paints 

For  Roofs,  Bridges,  Boiler  Fronts,  Stacks 
and  all  Metal  Work.  Rope  and  Gear 
Lubricants.    Ironsides  Manila  Ropes. 

a:.i.g..zThe  Ironsides  Company  S£"'u"'s.  a. 


FIRE  INSURANCE 

Is  of  less  importance  than  "weather  insurance." 
Few  buildings  are  burned,  but  all  are  exposed  to 
the  assaults  of  the  elements.  Good  paint  is  a  sound 
weather  insurance  policy. 

ZINC  WHITE 

Is  the  essential  ingredient  of  good  paint.  A  Pure 
oil  combination  paint  in  which  zinc  white  predomin- 
ates is  "weather  insurance"  in  its  best  form. 

The  New  Jersey  Zinc  Co. 

II  Broadway 

NEW  YORK 


FREE 

Our  Practical  Pamphlets, 

"The  Paiut  Question." 
"  Paints  in  Architecture." 


INSULATING 


EXCELS  all  others  in  the  properties  of 

HIGH  INSULATION 

ELASTICITY 

AND  DURABILITY 

COMPARE  IT  with  the  Insulating  Varnish 
you  are  now  using. 

SAMPLE  FREE  ON  APPUGATION. 

STANDARD  VARNISH  WORKS 

GENERAL  OFFICES 
2620  Armour  Ave.     29  Broadway      23  Brillter  Street 
CHICAGO       NEW  YORK  lONbON 
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"RECONSTRUCTED  GRANITE" 


(Patented) 


Afford  Perfect  Insulation 


Fire,  Frost,  Water  and  Acid  Proof. 
The  Best  insulation  for  Contact  Rails 


RECONSTRUCTED  GRANITE  CO.,  14  Dey  street,  NEW  YORK  I 


LOCKE  No.  2,  PORCELAIN 

CABLE  INSULATOR 


The  National 
Conduit  and  Cable  Co. 


MANUFACTURERS  OF 


BARE  COPPER  WIRE  and  CABLE, 
PAPER  INSULATED  CABLES 

For  Telephone,  Telegraph,  Electric  Light  and  Power 

CEMENT  LINED  PIPE  FOR  CONDUITS 
Executive  oifices.  Times  BuiidiDg,  INEW  YORK,  IN.  Y. 


STRONGER  .  ^ua,.,  ^.  *  r^r. 
BETTER  INSULATION  }  i  HAN  GLASS 
MORE  ECONOMICAL  J   

DOUBT  )  be  sure  to  ask  for  prices  |    voltage;  any  test 

FRED  M.  LOCKE.  VICTOR,  N.  Y. 

(  Jno.  Martin  &  Co.,  San  Francisco.  Cal.,  and  Seattle,  Wash. 
Addresses-  Gumo  Tolusso,  Milan.  Italy,  via  Torino  6i. 

{  Wm.  E.  Peck  &  Co.,  lOO  William  St..  New  York  (Foreign) 


American  Vitrified 
Conduit  Company 


MANUFACTURERS  OF 


Contractors  for  Installation 
of  Underground  Conduits 


GENERAL  OFFICE:  59  CORTLANDT  ST.,  NEW  YORK 


IHASOIN 


Vitrified 
Salt  Glazed 


icm  cotto  conduits 


rOR  UNDERGROUND  ELECTRIC  WIRES 

1st.    Being  of  Vitrified  Terra  Cotta  they  do  not  absorb  water  and  when 
properly  laid  are  indestructible  by  the  elements. 

2d.    Being  Salt  Glazed  inside  as  well  as  out  they  offer  little  or  no  resistance 
by  friction  in  drawing  the  cables. 

3d.    Our  sta7idard  length  0/ jo  inches  is  the  most  suitable  to  insure  perfect 
vitrifaction  and  glazing,  is  most  easily  handled,  least  liable  to  breakage  in 
handling,  and  consequently  the  most  economical. 
cvrFi  I  riuPE  -'^^i'^g  connected  by  dowels,  perfect  registration  and  alignment  are 

tXCtLLtllCc  secured  without  the  aid  of  skilled  labor,  and  once  laid  the  joints  are  not  dis- 
placed by  ramming  concrete  or  otherwise. 

5th.    As  no  mortar  or  other  substance  is  allowed  to  enter  the  ducts  while  be- 
ing laid  there  is  no  cleaning  of  them  required  preliminary  to  drawing  the  cables. 


FIVE 

POINTS 

OF 


The  Potomac  Terra  Cotta  Co., 


36  CORCORAN  BUILDING 
WASHINQTON,  D.  C. 
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DO  YOU  USE  TMESE 


IE  NOT 


D.  &  VI.  Street  Car  M«tor  cut-out.  safety 
Devices  of  all  Kinds,  with  ivon-ArcIng  Fuses. 
They  are  convenient,  save  lime,  protect 
properly.   Ash  for  Price  list  No.  7. 


"  The  Gem "  saves  current  hy  forc- 
ing rain  to  drip.  Shirt  won't  |ar  loose. 
Insulation  can't  he  beat,  lias  s/q  inch 
slud. 

SEND  FOR 
BULLETINS 
AND  PRICES 


WMY  /NOT 


TRADE  MARK. 

cost  more  per  foot  than  other  wires, 
hut  is  the  cheapest  in  the  end  hecause  it 
lasts  longer  than  any  other  wire  made. 


m 


3 


264.  266,  268,  270  FIFTH  AVENUE,  CHICAGO. 


i 

1 

m 

i 

l|j     'Bill  Jill 

MEDBERY 
INSULATION 


Shaw's 
Non-Arclng 
Lighlning 
Arrester 


SUAW'S  COPPER  AIND  COMPOSITION  CASTINGS 


H.  M.  SHAW 


C.  J.  HARRINGTON 


Ma^nufactured  by 

H.  M.  Sha^w  O  Co. 


Send  for 
Prices 


115  Bro2wdw2k.y 
NEW  YORK 
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Westinghouse 

Electric  &  Mfg,  Co. 

BUILDERS  OF 

Generators  Rotary  Converters 

Stationary  and  Railway  Motors 
Transformers 
Switchboards  and  Auxiliary  Apparatus 

See  Westinghoiise  Advertisements  in  Every  Section 
of  this  Book, 


t  The  Columbia  Patent  3 


OF  THE  RAILWAY 

APPARATUS  AND  SUPPLIES 
MANUirACTURED  BY  THE 

General  [leeirlc  Company 

WILL  BE  FOUND  ON  THE 
BACK  COVER  OF 
THIS  ISSUE. 

See  also  pages  US-US. 


^^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


►♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


Strain  Line 
Anchor... 


IS  ONE  OF 


See  advertisemeyit  on  page  24J  of  this  issue. 


OUR  LEADING  < 
SPECIALTIES  < 


♦ 
♦ 

♦ 
♦ 

♦ 
♦ 
♦ 

♦ 


"EVERYTHING  FOR 
ELECTRIC  RAILWAYS"  | 


See  Our  Advertisements  in 
Sections  II,  V,  VII  and  VIII 
Of  this  issue  !5«  ?f«  !j*  !M  !j<  !^ 


X 
\ 


I  Columbia  Machine  Works  3  \  Wendell  &  MacDuffie 


►  < 

>  18  FULTON  STREET    ::     ::     ::     ::     BROOKLYN.  N.  Y.  ^ 


26  CORTLANDT  ST.,  NEW  YORK  ♦ 
♦  I 

♦♦♦♦♦♦♦♦ ♦ ♦♦♦♦♦♦♦♦♦♦♦♦^ 


H  e  a  d  qu  a  rt  e  rs  for 
High  Grade 
Electric 
Railway 
Supplies 


4,     4,     4.     4.     4.     .J.  4, 

'J^     '1?  rj 
4.     4>     4.     4,     4.     4.  4, 
4,4.4.-4.4.4.4.4 

"l*      'J?      'i*      'ii'  'It 

4,4,4.4,4.4.4.4 

4.     4*  *i*     rt*     tt*  "ii* 

4.4.4.4.4.4.4.4 


Pdtingell-Jfndrews 
Company 


Boston,  mass.,  U.  1  J! 


4.  4. 
4.  4. 

4" 

4.  .j.  4 
4.    4.  4. 

4.     .{.  4 
4.  4. 
4.     4.  4 

4.  4. 


4 


WRITE  US  FOR  PRICES 
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For  Street  Railways 
and  Locomotives. 


THE  DRESSEL 
RAILWAY  LAMP  WORKS 


3876-8   Pant  Ave. 
NEW  YORK. 


934  Monadnock  Block, 
CHICAGO. 


The  Sawyer=Man 

incandescent  lamp  has  been  the  standard 
lamp  for  over  twenty  years.  It  is  produced 
with  the  same  careful  attention  to  details 
which  characterizes  all  Westinghouse  pro- 
ducts. It  is  particularly  noted  for  its  long 
life^  its  all-round  efficiency  and  for  mechan- 
ical and  electrical  uniformity. 

See  Westinghouse  Advertisements  in  Every  Section  of  this 
Book. 


LE  VALLEY 
VITAE CARBON 
BRUSH  CO. 

45  Broadway, 
New  York  City. 


COMIVIUTATORS 

LAST  5  TIMES  LONGER 

With  Le  Valley  Brushes; 
and  Le  Valley  Brushes  last 

4  TIMES  LONGER 

than  other  carbon  brushes. 

CALCULATE  YOUR  SAVING. 


WARD  LEONARD 

GIRCUIT  BREAKERS 


WARD  LEONARD  ELECTRIC  CO.,  Bronxville,  N.  Y.,  U.  S.  A. 


^^We  take  the  liberty  of  calling  your  attention  to  the  suits  ol  the  Mer- 
cantile Publishing  Syndicate  (Limited)  against  the  Western  Union  Tele- 
graph Co.,  and  same  against  the  International  Cable  Directory  Co.,  and 
another,  decided  in  the  High  Court  of  Justice,  Queen's  Bench  Division 
(England),  before  Mr  Justice  Ridley  as  appears  from  the  London  Times  o) 
July  nth,  1899.  in  which  suits  judgment  was  rendered,  enjoining  the  publi- 
cation or  sale,  by  the  defendants  or  their  agents,  of  the  Western  Union 
Telegraphic  Code  and  International  Cable  Directory,  on  the  ground  that 
such  publication  and  sale  are  infringements  on  the  copyright  of  the  plain- 
tiff in  those  actions.  <^ 

Lieber's  Standard  Code  | 

AN   ENTIRELY  ORIGINAL  CODE. 

PRICE,  SI 0.00. 

cpi  pfTPn  "^^^  Ciphers  are  selected  from  the  "Official 

SCL,C\^lCLf  VOCAB0LART,"  care  having  been  taken  to  omit 

CODE  W0RD5      such  dangerous  ciphers  as  "cheap,"  "charge,* 
"collect,"   "bimonthly,"    "eleventh,"  "eight- 
eenth," "  cargo,"  etc.,  which  are  found  in  other  codes 

CONTENTS   "^^^  Code  contains  800  pages  of  75,000  Ciphers  65,000 
have  sentences,  and  10,000  are  blank,  enabling  the 
addition  ol  private  phrases  under  their  proper  headings. 
DIPg^'PQPY   Libber's   Manual  published  every  three  months, 
_  contains  a  revised  list  of  those  using  the  code.  No 

OH    USERS  OTHER  CODE  FURNISHES  SUCH  A  LIST. 

BEST  EXTANT  That  Lieber's  Code  is  recognized  as  the  best  ever 
offered  to  the  public  is  shown  by  the  following 
houses,  who  have  unqualifiedly  endorsed  it  in  preference  to  all  others. 


Albert  &  T  M.  Anderson  Mfg.  Co. 

H.  W.  Johns  Mfg.  Co. 

Okonite  Co. 

Bethlehem  Iron  Co. 

Eugene  Munsell  &  Co. 

Garton-Daniels  Electric  Co. 

McCardeU,  West  &  Co. 

Robert  W.  BlackweU. 

Safety  Third  Rail  Electric  Co. 

Standard  Air  Brake  Co. 

Dick,  Kerr  &  Co. 

Risdon  Iron  Works. 

E.  H.  Cadiot  &  Co. 

Lorain  Steel  Co. 

Westinghouse  Electric  &  Mfg.  Co. 
General  Electric  Co. 
Jackson  &  Sharp  Co. 
Peckham  Truck  Co. 
Baltimore  Car  Wheel  Co. 
American  Metal  Co. 


Lewisohn  Bros. 
Carnegie  Steel  Co. 
John  Stephenson  Co. 
Baldwin  Locomotive  Works. 
Brown    Hoisting   &  Convejdng 

Machine  Co. 
J.  G.  BriU  Co. 

Christensen  Engineering  Co. 
Berlin  Iron  Bridge  Co. 
B.  F.  Sturtevant  Co. 
Riter-Conley  Mfg.  Co. 
Ball  &  Wood  Co. 
A.  L.  Ide  &  Sons. 
Springfield  Mfg.  Co. 
Edwin  Harrington  Son  &  Co. 
J.  A.  Fay  &  Egan  Co. 
Worthington  Pump  Co. 
Babcock  &  Wilcox  Co. 
Westinghouse  Alr-Brake  Co. 
Manning,  Maxwell  &  Moore. 


LIEBER  CODE  CO., 

2  and  4  STONE  STREET  20  BUCKLERSBURY, 

NEW  YORK.  LONDON,  E.G. 
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..Alw^yj*  in  Se&.son.. 


SECTIONAL  VIEW 

Aly/^yj*  Ventile^ting 

DAY  AND  NIGHT       RAIN  OR  SHINE 


Also  VENTILATORS  FOR  EXPORT 


Power  Houses  and 

Buildings  Ventilated 

AT  LITTLE  COST 


U/E  have  equipped  Power  Houses  and  Buildings  all  over 
the  world — suck  as  the 

KOLGOORLIE  TRAMWAY  CO.,  .  .  Australia 
ST.  CH.-\RLES  STREET  RY.  CO.,  .  New  Orleans 
GALVESTON  CITY  RY.  CO.,  .  Galveston,  Texas 
PEEKSKILL  LIGHTING  &  R.R.  CO.,  Peekskill,  N.  Y 
YOUNGSTOWN  GAS  &  ELEC.  CO.,   Youngstown,  O. 

AND  MANY  OTHERS 


We  luill  be  pleased  to  send  you  our  new  catalogue  and  sample  and 
gi've  you  an  estimate. 


PANCOAST  INTERNATIONAL  VENTILATOR  CO. 


manufacturers  "IMPROVED  TAN-COAST  VENTILATORS" 
Salesroom  and  Office.  223  and  225  SOUTH  FIFTH  ST..  PHILADELPHIA 


Offices,  NEW  YORK  and  LONDON 


ELECTRIC  MOTOR  AND  GENERATOR  VENTILATING  CO. 

421  Chestnut  Street,  Philadelphia. 

Our  new  ventilator  is  a  simple  and  efiicient  device  for  carrying  cold 
air  direct  to  the  motor  case,  fr<  m  the  hood  through  hose  under  car.  or 
from  the  funnel  at  top  as  may  be  preferrtd.  Will  vemilate  from  either 
end,  according  to  direction  of  movinp  car. 


SOnE  POINTS  OH  riERir. 

Keeps  motors  clean  and  cool;  vf  ill  break  arcs  on  commutators;  increas- 
es fuHv  five  times  the  life  of  armatures,  commutators,  field  coils  and 
brush  holders;  decreases  labor  in  car  house;  takes  no  power  to  operate, 
WHY  NOT  GIVE  IT  A  TRIAL? 


::  The  Street 
Railway  Roadbed**** 


By  MAON  D.  PRATT 
 and  C.  A.  ALDEN 


An  essential  feature  of  a  well-equipped  street  railway  is  a  good 
track,  and  in  this  book  are  brought  together  and  illustrated  the  various 
modern  types  of  track  material  and  methods  of  construction,  with  their 
good  and  bad  features  indicated.  The  authors  are  engineers  of  the 
Pennsylvania  Steel  Company,  one  of  the  largest  manufacturers  of  rails 
and  '  special  work"  in  America,  and  are  therefore  pariicularly  well 
equipped  to  treat  of  the  subjects  of  which  they  write.  All  the  various 
features  of  street  railway  roadbed  construcliou  are  carefully  described, 
with  illustrations  where  necessary,  the  latter  including  sections  of  rail, 
of  roadbed,  views  of  special  joints,  diagrams  etc.  Rules  and  tables  are 
also  given  for  running  curves,  laying  out  crossings,  turnouts,  etc. 

135  Pages,  157  Illustrations.    Price,  $2.00. 


-PUBLISHED   BY  THK- 


Street  Railway  Publishing  Company, 


120  LIBERTY  ST., 
New  York. 


A  Sure  Fire  Extinguisher       Perfect  Insulator 


THE  IDEAL  EIRE 
PROTECTION 

FOR  ALL  KINDS  OF 
ELECTRICAL 
APPARATUS 


The  only  Extinguisher  adapted  for  Switch  Boards,  Electric  Light  Stations, 
Street  Railway  Equipments,  Subway  Manholes,  and  all  Electrical  Fires. 

Adopted  by  the  Western  Union  and  Postal  Telegraph  Companies,  and  by 
many  of  the  leading  Street  Railways,  Telephone  and  Electric  Light  Companies 
throughout     the     United  c  ^ 

States  and  Canada  AAOfiafCh    rifC  AppliailCC  Co. 

Write  for  Descriptive  Booklet  27  WILLIAM  ST.,  (NEW  YORK 
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This  is  our  "Black  Badge," 
No.  167.  It  has  been  eminently 
satisfactory.  Employers  like 
them  because  they  aie  so 
readily  seen;  employees  like 
them,  because  they  are  so  light 
(in  weight);  we  like  to  make 
them  because  they  are  so  satis- 
factory. 

AMERICAN  RAILWAY 
SIPPLV  COMPANY 


24  PapK  Place 


New  vork 


SOME  LEADING  EUROPEAN 
MANUFACTURERS  OF 
ELECTRICAL  SUPPLIES 


Allgemeine  Elektricitats-Gesellschaft,  Berlin,  Germany. 
Ambroin  W'erke,  Berlin,  Germany. 
Blackwell,  Robert  W.  &  Co.,  London. 
British  Electric  Car  Co.,  Ltd.,  London. 
British  Insulated  Wire  Co.,  Prescot,  England. 
British  Thomson-Houston  Co.,  Ltd.,  London. 
British  Schuckert  Electric  Co.,  Ltd.,  London. 
British  Westing-house  Electric  &  Mfg.  Co.,  Ltd.,  London. 
Brush  Electrical  Engineerinpr  Co.,  Ltd.,  London. 
Callend^rs  Cable  &  Construction  Co.,  London. 
Connolly  Bros., -Ltd.,  Manchester. 
Crompton  &  Co.,  Ltd.,  London. 
De  Ferranti,  S.  Z.,  Ltd.,  HoUingwood,  England. 
Dennis,  W.  F  &  Co.,  London. 
Dick,  Kerr  &  Co.;  Ltd.,  London. 
Diener,  Alf.,  Zurich,  Switzerland. 

Electric  Tramway  Equipment  Co.,  Birmingham,  England. 
Elliott  Bros.,  Loiidon. 
Estler  Bros.,  London. 

Forest  City  Electric  Co.,  Manchester,  England. 

General  Electric  Co.,  Ltd.,  London. 

Glover,  W  T  &  Co.,  Manchester. 

Howard  Conduit  Co.,  Ltd.,  Manchester,  England. 

Imperial  Electric  Supplies,  Ltd.,  London. 

International  Electrical  Engineering  Co.,  London. 

Johnson-Lundell  Electric  Traction  Co.,  Ltd.,  London. 

Kelvin  &  James  White,  Ltd.,  Glasgow,  Scotland. 

Lahmeyer  Electrical  Co.,  Ltd..  London. 

Maguire  &  Balicus,  London. 

Nalder  Bros.'&  Thompson,  Ltd.,  London. 

Witting  Bros:,  Electrical  Engineers  &  Contractors,  Ltd.,  London. 
Siemens  Bros.  &  Co.,  Ltd.,  London. 

Simplex  Steel  Conduit  Co.,  Ltd.,  Birmingham,  England. 
Smith,  Frederick  St  Co  ,  Wiie  Mfrs.,  Ltd.,  Mancdester,  England. 
Societe  Francais  des  Cables  Electriques,  Paris. 
Societe  Industrielle  d'Electricite  Procedes  Westinghouse,  Paris, 
France. 

.Sterling  Varnish  Co.,  Birmingham,  England. 

Stite'r,  Frank  &  Co.,  Ltd.,  London. 

Uiilon  Elektricitats-Gesellschaft,  Berlin,  Germany. 

Witting  Bros.,  Electrical  Engineers  and  Contractors,  Ltd., London. 

For   turopean    Advertisements,   see   pages  84-102 
of  this  issue 


Wc  like  to 
Sing  the 
Praises 
Of 
Our 
Carbon 
Brushes... 

JOIN  IN  THE  CHORUS: 
"PARTRIDGE  BRUSHES  ARE  THE  BEST." 
PARTRIDGE   CARBON   WORKS,    -   .   =   -    SANDUSKY,  OHIO. 

ISniTH  &  WALLACE,  Woburn,  Mass. 
JOSHUA  HENDY  MACHINE  CO.,  San  Francisco,  Cal. 
C  R.  HEAP,  London  Aeent,  47  Victoria  St., 
Westminster,  S.  W.,  England, 
nr.  VICTOR  DOURIN,  28,  Ruede  la  Hontagne, 
Brussels,  Belgium. 


Switches,  Panel  Boards 
and  Switch  Boards 

FOR     ALL  REQUIREMENTS 

See  pages  240-241  of  this  issue 

CROUSE-HINDS  ELECTRIC  CO. 

SYRACUSE.  N.  Y. 


THE    ANGLO-AMERICAN    VARNISH  COMPANY 

NEWARK,  N.  J. 


ESTABLISHED  1872. 


INCORPORATED  1890. 


MILLER^ 


KNOBLOCK 


COMMUTAtOR 


3 


SOUTH BEND 


►  MIOA                                quality  the  best  awarded  gold  medal,  PARIS,  1900  ^ 

►  --.IIV....— —  PROMPT  SHIPMENTS  < 

t   MICAMITE             LOW  PRICES  EUGENE  MUNSELL  &  CO.    MICA  INSULATOR  CO. 

CLp°-yi-°               LARGE   STOCK  FIRST  HANDS                          OmC.NATORS  J 

M,  I.  C.  COMPOUND  CHICAGO  and  new  YORK  ^ 


EMPIRE 


liAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 
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OPtU  HEARTH 

CAST  STEEl  CUT 


ACCURACY 
U/\irORMITY 
TOUGHNESS 
A/\D  GOOD  WEARING 
QUALITIES  ARE 
PRODUCED  BY 
OUR  METHODS 


I.  S.  PROJECTILE  BRAND 

GEARS 


AND 


PIINION$ 


PATENT  PRESSED 

HIGH  CARBON  STEEL 


USED  FOR 
/SI/NIE  YEARS 
BY  THE  LARGEST 
STREET  RAILROADS 
IN  THE  U.  S.  A/\D 
CA/NADA 


FOR  ALL  ELECTRIC  SYSTEMS 

HIGHEST  IN  CARBON  LONGEST  IN  LIFE 


WORKS  AND.DOCK  OF  THE  UNITED  STATES  PROJECTILE  CO. 

MANUFACTURED  BY 


J"f  INITED  STATES  PROJECTILE  CO. 


ARMATIRE 
SLEEVES 


OFKICE  AM) 
WORKS 


FIRST  AVE.  AND  55(1  ST. 

Borough  BROOKLYN 

NEW  YORK,  N.  Y.,  U.  S.  A. 

cable  Address,    PROJECTILE,  broowlvn  • 


SELLING  AGENTS 

ECCLES  &  SMITH 

SAN    ERANCISCO,  CAE, 


THE  W.  R.  aRTOIN  CO. 
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WOODMAN 


Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractors 


Section  IB 


EUROPEAN  MANUFAaUR- 
ERS  AND  CONTRACTORS 

Leading  British, 

Uerman  and 
French  Houses 


CLASSIFIED 
CVCLOPm  OF 
MANIFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAILS  AND  TRACK 
MATERIAL,  SICNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  VI 

FOLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS,  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


SECTIO/N  VII. 


CAR  AND  TRUCK  EQUIPMENT 


Brakes,  Brake  Shoes,  Sand  Boxes,  Bearings,  Wheels,  Gears 
and  Pinions,  Trolleys,  Trolley  Catchers,  Registers,  Seats 
and  Curtains,  Fenders,  Couplers,  Car  Signs,  Head= 
lights.  Heaters,  Incandescent  Lamps,  etc. 


Section  III 

ELECTRICAL  MACHINERY, 
STORAGE  BAHERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  IV 

steaIvTpla/nt 
equipment 
repair  shop 
applia/nces 


fOR 
ALPHABETICAL 

INDEX  TO 
ADVERTISERS 

SEE 
PAGES  5»6=7 


Section  VII 

CAR  and  TRUCK 
^Hl  EQUIPMENT 

^Brakes,  Registers,  Fenders, 
W  heels.  Heaters,  Head> 
lights,  TrolUys, 
Gears,  etc. 


Section  VIII 


ROLLING 
STOCK 

Cars,  Trucks,  5now 
Plows,  Sweepers  and 
bprinl<lers 
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GOLD'S  ELECTRIC  HEATERS 

have  invariably  shown  the  highest  efficiency  in  delivering  the  warmed 
air  into  the  space  to  be  heated — an  even  graduation  of  temperature  and  a 
uniform  distribution  always  provided  when  our  electric  heaters  are  used. 
The  economical  consumption  of  current,  the  low  cost  of  original  installation 
and  the  simple  method  of  applying  our  electric  heaters  are  also  prominent 
points  of  advantage. 


CM  1 G A  GO . 


GOLD'S  IDEAL  (3-degree)  PANEL  ELECTRIC  HEATER. 

The  GOLD  ELECTRIC  HEATERS  always  maintain  their  original  condition.  There  is  no  pos- 
sibility of  the  wire  corroding,  burning  out  or  short  circuiting.  Our  electric  Heaters  do  not 
increase  in  consumption  of  current  with  usage,  (a  very  detrimental  feature  and  one  that  shortens 
the  life  of  some  other  types  of  electric  heaters). 

About  75,000  Gold  Electric  Heaters  are  now  in  use  and  all  are  giving  entire  satisfaction. 

The  Metropolitan  Street  Railway  of  New  York  City,  The  Brooklyn  Rapid  Transit  Company, 
The  Boston  Elevated  and  Street  Railways,  The  Massachusetts  Electric  Companies  and  many  other 
prominent  Elevated  and  Street  Railways  are  using  Gold  Electric  Heaters. 


GOLD'S  IMPROVED 
3'POINT 
REGULATING  SWITCH 

This  regulating  switch  may  be  operat- 
ed in  either  direction.  It  is  arranged  to 
control  three  intensities  of  heat,  and  will 
easily  carry  and  break  50  amperes  at  600 
volts. 

WE  MANUFACTURE  AND 
SELL  ABOUT^HIRTY 
DIFFERENT  SIZES  AND 
STYLES  OF  ELECTRIC  liEA  TERS. 

Catalogues,  Circulars  and  further  information 
cheerfully  furnished. 


GOLD  STREET  CAR  HEATING  COMPANY 


MAIN  OFFICE 

Frankfort  and  Cliff  Streets,  NEW  YORK 


BRANCH  OFFICE 

614  Rookery,  CHICAGO,  ILL. 
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A  New  Departure  in 

ELECTRIC 
HEATERS 


FOR  CAR 
HEATING 


ELECTRIC  FAN  AND  HEATING  WEB 


Embodying  the  Latest  and 
Best  Principles  to  insure 

ECONOMY 

SAFETY 

DURABILITY 

CIRCULATION 

PURITY  and 

GENERAL 

SATISFACTION 


i  II 

1  II 

II  II 

II  II 

II  II 

II  II 

II  II 

i  II 

 ^7— 

—TO   r 

it 

 ^• 

1 

SECTION  OF  CAR,  SHOWING  HEATER 


BAY  STATE  ELECTRIC  HEAT 
and  LIGHT  COMPANY 

286   Roxbury   Street,  Boston,  U.  S.  A. 


SEE   OUR  EXHIBIT  AT  THE   CONVENTION,  SPACE  "H 


538  STREET  RAILWAY  JOURNAL. 


BUY  IT 
USE  IT 
RE=USE  IT 


IN  ELECTRIC 

"CIRCULAR  LOOM" 

ON  SURFACE  ELECTRIC  ROADS 

TO  PROTECT  the  controller  cables  running  from 

one  controller  to  another. 
TO  PROTECT  the  cables  running  from  controllers 

to  motors. 

TO  PROTECT  the  lead  wires  from  the  trolley  to  the 

light  circuit  cut=outs. 
TO  PROTECT  the  wires  from  the  trolley  to  the 

main  cut=out  and  fuse  box. 
TO  PROTECT  dynamo  cables  carried  in  ducts. 

TO  PROTECT  the  car  barn  wiring. 

TO  PROTECT  wires  and  cables 

IN  1 0 1  PLACES 


American  Circular 


NEW  YORK: 

R.  B.  COREY,  26  Cortlandt  Street 


C  H  E  LS  EA, 


I 
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ANYWHERE 
ANYWHERE 
ANYWHERE 


RAILWAY  WORK 

MAY  BE  USED 

ON  ELEVATED  ELECTRIC  ROADS 

TO  PROTECT  the  wires  extending  from  the  trolley 

shoe  to  the  car  body. 
TO  PROTECT  the  wires  running  from  the  car  body 

to  the  bottom  of  the  resistance  box. 
TO  PROTECT  wires  passing  through  the  transoms 

on  double  trucks. 
TO  PROTECT  wires  extending  from  the  bottom  of  the 

car  to  heater  and  light  switches. 
TO  PROTECT  wires  passing  near  any  iron  work  on 

the  car  or  wires  exposed  to  the  weather. 
TO  PROTECT  the  repair  shop  wiring. 
TO  PROTECT  wires  and  cables 

ABOUT  THE  PLANT 

Loom  Company 

MASS.,  U.  S.  A. 


CHICAGO: 

THOS.  G.  QRIER,  128  W.  Jackson  Boulevard 


ass 
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BUY  IT 
USE  !T 
RE=USE  IT 


IN  ELECTRIC 

"CIRCULAR  LOOM" 

ON  SURFACE  ELECTRIC  ROADS 

TO  PROTECT  the  controller  cables  running  from 

one  controller  to  another. 
TO  PROTECT  the  cables  running  from  controllers 

to  motors. 

TO  PROTECT  the  lead  wires  from  the  trolley  to  the 

light  circuit  cut=outs. 
TO  PROTECT  the  wires  from  the  trolley  to  the 

main  cut=out  and  fuse  box. 
TO  PROTECT  dynamo  cables  carried  in  ducts. 
TO  PROTECT  the  car  barn  wiring. 
TO  PROTECT  wires  and  cables 

IN  101  PLACES 

American  Circular 

CHELSEA. 


NEW  YORK: 

R.  B.  COREY,  26  Cortlandt  Street 


9 
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ANYWHERE 
ANYWHERE 
ANYWHERE 


RAILWAY  WORK 

MAY  BE  USED 

ON  ELEVATED  ELECTRIC  ROADS 

TO  PROTECT  the  wires  extending  from  the  trolley 

shoe  to  the  car  body. 
TO  PROTECT  the  wires  running  from  the  car  body 

to  the  bottom  of  the  resistance  box. 
TO  PROTECT  wires  passing  through  the  transoms 

on  double  trucks. 
TO  PROTECT  wires  extending  from  the  bottom  of  the 

car  to  heater  and  light  switches. 
TO  PROTECT  wires  passing  near  any  iron  work  on 

the  car  or  wires  exposed  to  the  weather. 
TO  PROTECT  the  repair  shop  wiring. 
TO  PROTECT  wires  and  cables 

ABOUT  THE  PLANT 

Loom  Company 

Mass.,  u.  s.  a.      THOS.  a.  GRI 


THOS.  a.  GRIER,  138  W.  Jackson  Boulevard 
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Ihe  SYRACUSE 

Change- 
able 

Head- 


light 


For 

Trolley 
Cars 


1  THE  MONEY 

—   FOR  TWICE  THE 

2  EQUIPMENT 


GROUSE -HINDS 

New  Catalogue  Elcctfic  Compaiiy 

on  the  press.  * 

Put  your  name  on  _  wye*  a 

our  mailing  list.       Main  Office  and  Works,  SyraClISe,  N.Y., U.S.A. 


Switches,  P2Lnel  Boards 
and  Switch  Boards 

For  ALL  REQUIREMENTS 


CROUSE-HINDS 


Electric  Company 

™tw°rL?  Syracuse.  N.Y..  U.S.A. 


Branches 

NEW  YORK  OFFICE,  -  23  Dey  Street. 
CHICAGO  OFFICE,  -  130  W.  Jackson  Bvd. 
BOSTON  OFFICE,  -  New  England  BIdg. 
CINCINNATI  OFFICE,  Union  Trust  Bldg. 
SAN  FRANCISCO  OFFICE,  -  Mills  Bldg. 
SOUTHERN  AGENT,  F.  Boykin  Jacobs, 
Richmond,  Va. 
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No.  t406.   FRONT  AND  SIDE  VIEWS 


PATENTED^|? 


DEQ.  15.1896 


NEAL  ELECTRIC 
HEADLIGHT  CO. 

F.  E.  HUNTRESS,  Manager. 


"  The  Pioneers  in  the  Electric  Headlight  Business  " 


The  following  list  represents  but  a  small  portion  of  the  many 
roads  that  have  adopted  them  : 

METROPOLITAN  STREET  RAILWAY  CO.,  N.  Y. 
BROOKLYN  HEIGHTS  R.  R.  CO.,  Brooklyn,  N.  Y. 
BOSTON  ELEVATED  R.  R.  CO.,  Boston,  Mass. 
LYNN  &  BOSTON  R.  R.  CO.,  Boston,  Mass. 
MASSACHUSETTS  ELECTRIC  COS.  Boston,  Mass. 
BUFFALO  STREET  RAILWAYS,  Buffalo,  N.  Y. 
CLEVELAND  STREET  RAILWAYS,  Cleveland,  O. 
PITTSBURG  STREET  RAILWAYS,  Pittsburg,  Pa. 

Write  for  our  new  illustrated  catalogue 


F.  E.  HUNTRESS 

General  Eastern  Agent 

ST.  LOUIS  CAR  COMPANY 

F.  E.  HUNTRESS  &  COMPANY 

Manufacturers'  Agents,  Dealers  and  Exporters  of 

ELECTRIC  RAILWAY  SUPPLIES  AND  EQUIPHENT 
CONSTRUCTION  AND  MAINTENANCE  MATERIAL 


Purchasing  Agents  for  Foreign  Tramways 

STREET  RAILWAY  CARS  AND  TRUCKS 
SNOW  PLOWS 

CAR  WHEELS  AND  AXLES 

SPIRAL  JOURNAL  BEARINGS 
HEADLIGHTS 


Special  Attention  given  to  Export  Shipments 

IRON,  STEEL  AND  WOODEN  POLES 
OVERHEAD  LINE  MATERIAL 

BRACKETS  AND  POLE  TRIMMINGS 

COPPER   AND   INSULATED  WIRE 
CAR  SEATS 


HIGH-GRADE  CAR  TRIMMINGS 


Complete  Line  of  Material  for  Electric  Systems 


INew  Vork:  Address 

716  BROAD  EXCHANGE  BLDO. 
Telephone,  No.  4553  Broad 


Cable  Address,  '•Ironsteel" 


Boston  Address 

8  OLIVER  STREET 
Telephone,  No.  3340  Hain 
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THE  DAYTON  MANUFACTURING  CO. 

DAYOrOIV,   OHIO,   XJ.  A. 

MANUFACTURERS  OF 

TRIMMINGS,  LAMPS,  ELECTROLIERS,  Etc.  strlV S^rZ^Ls 
KLING-LEAN  and  GRAVITY  BRAKE  HANDLES 


The  above  scene  is  from  a  photograph  taken  at  night  on  the  road  of  the  Southern  Ohio  Traction  Company  by  the 

Light  of  a  Wagenhals  (Arc)  Head-Light. 

-.SELLING  AGENTS  for   

Wagenhals,  flosher,  and  Wellman  (Arc)  and  Kirby=Neal  patented 

Incandescent  Head=Lights 

More  than  i4oo  styles  of  Oil  and  Electric  Head-Lights  adapted  for  all  kinds  of  service 

SEND  FOR  CATALOQUE  AND  PRICES 
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THE  SAFETY  CAR  HEATING 
AND  LIGHTING  CO. 

GENERAL  OFFICE:  160  BROADWAY,  NEW  YORK 


Branch  Offices: 


1015  Union  Trust  Building,  St.  Louis 
1017  Monadnock  Building,  Chicago 


PINTSCH  SYSTEM  CAR  AND   BUOY  LIGHTING 

This  company  controls  in  the  United  States  the  celebrated  Pintsch  System  of  Car  and  Buoy 
Lighting.  It  is  economical,  sate,  eflBcient  and  approved  by  railway  managers  and  the  Light  House 
Board  of  the  United  States,  and  has  received  the  highest  awards  for  excellence  at  the  World's 
Expositions  at  Moscow,  Vienna,  St.  Petersburg,  London,  Berlin,  Paris,  Chicago  and  Atlanta. 
105,000  cars,  4,500  locomotives  and  1,150  buoys  are  equipped  with  this  light. 

154  railroads  in  the  United  States  have  adopted  this  system  of  lighting.  Applied  on  over 
17,000  cars. 

FOR  STREET  RAILWAY  LINES 

This  system  of  lighting  has  also  been  adopted  as  the  standard  light  by  the  Manhattan  Elevated 
Railroad,  the  Broadway  and  Third  Avenue  Cable  Lines  of  New  York,  the  North  and  West  Chicago 
and  the  Chicago  City  Railway  Lines  of  Chicago ;  the  Olive  Street  Railway  of  St.  Louis  ;  the 
Columbus  Central  Electric  Line  of  Columbus,  Ohio;  the  Metropolitan  Street  Railway  of  Kansas  City, 
and  the  Denver  Cable  Lines  of  Denver,  Colorado.  These  roads  have  over  3,000  cars  equipped  with 
this  light. 

A  Graphical  Illustration  of  the  Progress  made  in  the  Application  of  the  Pintsch  Lighting 

System  on  the  Railroads  of  the  World, 

YEAR 

JAN  Y  isl  CARS 

I  883  i  I  422 
i  835         I 7600 


I  887  26  I  00  B 

1 839  35096 

1891  45300 

I  893  54  I  73 

\ 895  64800 

1897  76  1 00 


f  899  90600 


I  90 1         i  05000  B 


CAR  HEATING 

By  Steam  Jacket  System  of  hot  water  circulation,  regulating  direct  steam  system,  return  and 
single  train  pipe  systems. 

105  railroads  in  the  United  States  are  using  these  systems  of  heating.  Applied  on  over 
9,000  cars. 

AUTOHATIC  STEAM  TRAPS  STRAIGHT   PORT  COUPLERS 
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ELECTRIC  MEATERS 


Perfect 


Theoretically 
Prdwcticdwllyl 


Sold  under  a  FIVE  YEAR  guarantee 

Record  :    Heating  equipments  after  eight  years  service  are  still  Efficient  and  Satisfactory 
ADOPTED  BY  THE  MANHATTAN  RAIJ^WAV,  NEW  YORK  CIT\ 

Consolidated  Car-Heating  Co.,  ALBANY,  N.  Y. 


"H.  W.  J." 

Electric  Heaters 

Are  illustrated  in  our  advertise- 
ment on  page  198  of  this  issue. 


H.  W.  JOHNS  M'PQ  CO., 

100  WILLIAM  STREET,      =      NEW  YORK. 


BAKERnHEATERS 

FOR  ELECTRIC  CARS. 


Positively  Non-Freez- 
ing, 

Cheaper,More  Constant, 
Satisfactory  and  Agree- 
able than  Electricity. 

Various  Sizes. 

Simple  but  Perfect 
Operation. 


in 


Hot  Water  Pipes  run  around  the 
car  and  at  the  feet  of  every  passenger. 
The  Heater  proper  may  project  half- 
way, or  be  placed  entirely  within  the 
vestibule,  and  thus  keep  the  motor- 
man  warm,  and  his  windows  free 
from  frost. 

In  use  on  the  Detroit,  Ypsilanti  and 
Mt  Clemens  Railway  Co.,  Ann  Arbor, 
Mich.;  Detroit,  Lake  Shore  and  Mt. 
Clemens  Railway  Co.,  Detroit,  Mich. ; 
Twin  City  Rapid  Transit  Co.,  Minne- 
apolis Minn  ;  Milwaukee  Electric 
Railway  and  Light  Co.,  Milwaukee, 
Wis.;  Waterloo  and  Cedar  Falls  Rapid 
Transit  Co.,  and  others. 


Type  of  Baker  Heater  used  \n 
large  Electric  Cars. 


Manufactured  and 
,Sold  Only  by 

Williain  C.  Baker, 

143  LIBERTY  ST., 
New  York,  U.S.  A. 


THE  SIMPLEX  ELECTRICAL  COMPANY, 

MANUFACTURERS, 
Under  the  patents  of  the  American  Electric  Healing  Corporation,  of 

Enamel  Gar  Heaters  and  Coil  Spring  Gar  Heaters. 

A  variety  of  designs  to  meet  all  requirements.  Send  for  Catalogue. 

The  Simplex  Electrical  Company, 
Chicago  Office  :  Cambridgeport,  Mass. 

Monadnock  Block 


Our  Catalogue  of 

Street  Railway  and 
Electrical  Books 

is  yours  for  the  asking. 
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PETER  SMITH  HEATER 


An  Improved  ^  J- 
Hot  "Water  Heater 
For  Electric  Cars  J- 

Requires  only  about  75  lbs.  of 
coal  for  24  hours  in  the  coldest 
weather.     Can  be  carried  in  a 
corner   of   car    or  in 
vestibule. 

The    hot    water  passes 
through  a  coil  tube  in  the 
heater,  thence  to  an  ex- 
pansion tank   for  equal- 
izing the  pressure,  from 
which  point  it  travels 
in   pipes  throughout 
OUTLET   the  car  at  the  feet  of 
the    passengers  and 
then  returns  to  the  heater 
again. 

The  grate  is  shaken  with- 
out opening  the  ash  pit 
door,  thus  preventing 
dust  from  flying  in  inte- 
rior of  car. 

Our  healer  hasmaiiyother 
advantages.  Let  us  tell 
you  about  them. 


Peter  Smith 
Heater  Go. 

Detroit,  Mich, 

U.  S.  A 
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THE  BEST  HEADLIGMT  IS  NONE  TOO  GOOD 

WE  MAKE  THE  BEST 

IT  IS  GOOD  ENOUGH  FOR  ANYBODY 

WIRFS  BNTRR  FROH  BACK  OR  FROH  BnTTOH  OP  C4SR 


10',  Inch  Parabolic  Reflector 

rialleable  Iron  Case 


Brass  Door  and  Hinge 

Projects  But  4'.  Inches 


MANY   THOUSANDS    IN  USE   TESTIFY  TO  THEIR  MERIT 

In  Ordering  State  What  Base  Lamp  Is  Used 


W 


^o.  180 


HEELER 

100  Purchase  St.,  BOSTON,  MASS. 


l|ppi|:|lllpn«. 

liliMiilyiiliiiliiiiiliiiiiii^ 

RF\IT  fW                  FOR  RAILWAY  CARS 

m  M           A     ■     1                   1^4            1^  M  ^  M       Largest  exclusive  Glass  Bending  Works  in  the  World. 

ORIEL  GLASS  CO. 

^0ST.  LOUIS,  MO. 

44 


FEMCO"  INCANDESCENT 


FOR 


STREET  RAILWAY  SERVICE 

ON  THE  CARS,  IN  THE  POWER  HOUSE, 
FOR  STREET  LIGHTING  GIVE  SATISFAC- 
TION, LONG  LIFE   AND  ECONOMY. 

OUR  GUARANTEE  FOLLOWS  OUR  LAMPS 


The  Franklin  Electric  Manufacturing  Co. 

HARTFORD,  CONN. 

Complete  stock  at  219  Havcmeyer  Building,  New  York 
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Columbid^  Ma^chine  Work^ 


SPECIALTIES 


We  are  the  sole  nianufactui  ers  of 

The  Millcn  Illuminated  Car  Si^n 

now  in  use  on  all  the  cars  of  the  Metropolitan  and  Union 
Street  Railway  Companies  of  New  York,  as  well  as  many 
other  street  railways. 

The  Columbia  Patent  Strain  Line  Anchor 

is  also  in  use  by  many  of  the  leadinjj  street  raihva\s 
and  by  actual  tests  has  proved  to  fulfill  ill  we  have 
claimed  for  it. 


Oar  Sign  Attached 


Car  Sign  Detached 


We  niauufacti^re  all  kiiuls  of  stre*  t  riiNay  supplies 
and  have  extensive  facilities  for  the  fdling  of  orders 
])romptly. 

Columbia  Machine  Works 

18  FULTON  STREET.     BROOKLYN,  N.  Y. 


4A 

i 

4 


THE  ONLY  PERFECT 

CAR  SIGN 


t 
t 


[iiiTiiiliiNJin 


Equally  useful  day  and  night 

When  ordering  cars  don't  fall   to   specify   The   Hunter  Sign 


The  Hunter  Illuminated  Car  Si^n  C^. 


ASK  ANY  BIO 
ROAD  ABOUT  IT 


EASTERN  KEl'RESENTATIVES  : 

Morris  Electric  Co.,  15  Cortlandt  St.,  N.  Y. 


*     Commercial  Tribune  Bldg..  Cincinnati,  Ohio    ::    Lytie j.  Hunter,  ^-..j/.  ucG^.^vo^^lllV^ll^f:,^^:^^^^^^^ 


THE  HENDERSO/\ 
CAR  SIGM  ILLUMI/NATOR 


A  Day  or  Night  Sign 
The  Strongest  and  Cheapest  on  the  Market 
See  Illustration  on  Page  183 

U.  S.  Electric  Sig/nal  Co. 

49   GALE/N   ST.,   WATERTOW/\,  MASS 


Special  Series  Burning 
Railway  Lamps 

ARE  ONE  OF  OUR  SPECIALTIES. 


PENNSYLVANIA  ELECTRICAL  AND 
RAILWAY  SUPPLY  CO. 

THIRD  STREET  AND  PENN  AVENUE,     PITTSBURG,  U.  S.  A. 


See  our  page  in  Section  VI. 
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FOR  CAR  SEATS.  CAR  CURTAINS,  HEAD  LININGS  USE 

PANTASOTE 


Exactly  resembles 
morocco  leather,  costs 
half  as  much  and  en- 
dures longer. 

"Waterproof,  Stain 
proof,  grease  proof 
and  odorless. 

Will  not  rot,  crack 
or  stiffen ;  is  not  af- 
fected by  heat  or  cold. 

rontains  no  rubber 
or  cellvilose  ;  unlike  its 
cellulose  imitations  its 
surface  will  not  burn. 

Made  in  plain  leath- 
er grains  or  in  ncbly 
tmbossed  patterns  for 
seats,  panels  head 
linings. 

ALL  STANDARD 
COLORS. 


Used  for  ten  yeais 
by  leading  Railways 
in  ihis  Country  and 
l-.urope. 

Awarded  the  Ed- 
ward Longstreth 
Medal  of  Merit  as  the 
"only  satisfactory  sub- 
stitute for  leather"  by 
Franklin  Institute. 

Awarded  first  prize 
at  Philadelphia  Ex- 
position, 1899. 

Adopted  by  U.  S. 
Go%'ernment  for  i.p- 
holstering  ambu- 
lances. 

Material  tor  shades 
and  curtains  is  double 
textile  face,  figured  or 
plain. 


CAUTION!   There  are  worthless  and  dangerous  imitations.      Genuine  has  "  Pantasote''  stamped  on  the  goods. 


PANTASOTE  COMPANY, 


29  Broadway.  N.  Y.  City. 
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The  Largest  and  most  completely  equipped  plant  in  the  World  de- 
voted to  the  manufacture  of  Air  Brake  Equipments  for  Electric  Roads 


GENERAT^  OFPICR,  WORKS  AND  FOUNDRY, 

CHRISTENSEN  ENGINEERING  CO. 

...  MILWAUKEE  ... 

F.  C.  RANDALL.  Manager  Eastern  Department,  135  Broadway.  New  York, 


350 


strep:t  railway  journal. 


CHRI5TENSEN 

AIR  BRAKES 

Have  enabled  electric  roads  to  rival  steam  roads  in  the  important 
features  of  speed  and  safety 

1684 


of  these  independent 
motor    driven  equip 
mcnts  are  in  standard 
service  in  Philadelphia 
Chicago   and  Buffalo 


OVER  175 


COMPANIES 

USE  THEM 


MANY  OF  WHICH 

HAVE  EQUIPPED  ALL 

OF  THEIR  CARS 


Don't  fail  to  sec 
apparatus  in  actual 
operation  at  the 
Convention 


There  are  many  more  Christensen  Air  Brakes  in  standard  service  in  the  State  of  New 
York  alone  than  there  are  of  all  other  makes  in  the  entire  world 

CHRISTENSEN  ENGINEERING  CO. 


MILWAUKEE  CABLE  ADDRESS 
CECO 


MANUFACTURERS  OF  AIR  BRAKES 
General  Office   MILWAUKEE   Works  and  Foundry 


LONDON  CABLE  ADDRESS 
FANABITS 


REPRESENTATIVES: 

R,  W.  BLACKWELL  &  CO.,  London,  Brussels  and  Paris  W.  A.  PARKER,  Manager  European  Dept  ,  59  City  Road,  London 

HENRV  PELS.  Berlin,  Edge  and  Edge,  Sydney  F.  C   RANDALL,  Manager  Eastern  Dept.,  135  Broadway,  N.  Y. 

>ew  York  Warehouse;  410=412  West  i3th  Street 
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CHRISTENSEN 

AIR  BRAKES 

Arc  now  in  practical  operation  on  95^  of  all  the  cars  that  arc  equipped  with  air  brakes 


MACHIN)<:  HKI'ARTMENT 


2000  Independent  Motor  Compressor  Equipments  are  now  in  the  course  of  con. 
struction  and  all  future  orders  can  be  promptly  filled  from  our  warehouses 

CHRISTENSEN  ENGINEERING  CO. 


MILWAUKEE  CABLE  ADDRESS 
CECO 


HANUFACTURERS  OF  AIR  BRAKES 

General  Office    MILWAUKEE    Works  and  Foundry 


LONDON  CABLE  ADDRESS 
FANABITS 


REPKBSBCNTATIVES  : 

R.  W.  BLACKWELL  &  CO.,  London,  Brussels  and  Paris  W.  A    PARKER,  Manasier  European  Dept.,  59  City  Road,  London 

HENRY  PELS,  Berlin,  Edge  and  Edge,  S)dney  F.  C.  RANDALL,  Manager  Eastern  Uept  ,  135  Broadway,  N.  Y. 

New  York  Warehouse:  410=412  West  i3th  Street. 
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KNELL 

A I R  -  BRAKE  SYSTEM 


Combines  Simplicity  d^nd  Strength, 
Light   Weight    and  Durd^bility 

Our  New  Axle-Driven  Compressor  meets  fully  the  require- 
ments of  a  Simple  and  Efficient  Air  Brake  for  City  and 
Suburban  Service.  It  can  be  applied  to  maximum  traction 
trucks,   with    pony    wheels    of    any    dimension    in  use. 

ELECTRIC  DRIVEN  COMPRESSORS,    STATIONARY  AIR  COMPRESSORS,  ETC. 


Sec  Our 

Exhibit  at 

Madison 
Square 
Garden, 
New  York 

October  9-II 


Send  for 
Copy  of  our 
New 
Illustrated 
Catalogue 


THE  ABOVE  ILLUSTRATION  SHOWS  ONE  OF  THE  38  KNELL  AIR  BRAKE  EQUIPMENTS  BOUGHT  BY  THE  BIRMING- 
HAM RAILWAY,  LIGHT  ANO  POWER  CO.,  WHO  HAVE  PLACED  THREE  ORDERS  WITH  US  WITHIN  10  MONTHS 

THE  INSTANTANEOUS  ACTION  AND  REMARK- 
ABLY LIGHT  WEIGHT  OF  OUR  AUTOMATIC 
SUCTION  AND  PRESSURE  REGULATING  VALVE 
ARE  WORTH  YOUR  CAREFUL  CONSIDERATION 

Every  Rod^d  using'  Knell  Air  Brakes  will  furnish 
Highest  Testimoniswl^  ^j*  to  Their  Efficiency 


THE  KNELL  AIR-BRAKE  COMPANY 

OFFICE:  3-4  THOMAS  BLOCK.  BATTLE  CREEK.  MICH. 
A.  H.  METZELAAR.  GEN.  SUPT.    FACTORY:  BATTLE  CREEK,  MICH 

U.S.  AND  FOREIGN  PATENTS 


Respess 


I 
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THE  G.  P.  MAGANM 

Storage  Air  Drake  System 


TiieG.P.MagannAlrBraheco 


Omce  and  ractory,  4tti  and  PORTER  STREETS 

DETROIT,  MICH. 


M 
M 
M 
M 
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X 
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A  Few  Point*/*  of  Superiority  The 

ROTE  TRACK  BRAKES 

Wilt  prevent  at  feast  75  per  cent  of  the  accidents  now  doe  to  wheel  brakes,  even  if  the  fatter  be 
operated  by  the  different  mechanical  devices  now  on  the  market,  which  render  the  wheel  brakes  less 
reliable  and  more  expensive  to  maintain. 

It  is  impossible  to  SKID  a  car  with  the  ROTE  TRACK  BRAKES;  therefore  SAND  is  not  nec- 
essary for  stopping,  and  FLAT  WHEELS  are  a  thing  of  the  past. 

No  matter  in  what  condition  the  rail  may  be,  these  brakes  are  always  SURE  to  control  perfectly 
and  with  ease  the  stopping  of  any  size  or  style  of  cars,  by  the  use  of  the  regular  hand  brake-staff. 


PRACTICAL,  SAFE.  EFFICIENT  and  ECONOMICAL 


The  Rote  Brake  consists  of  shoes  on  the  wheels  and  track,  so  constructed  that  contact  is  made 
with  both  wheels  and  track  at  the  same  time.  After  the  brake  is  applied  the  pressure  is  automatically 
taken  from  the  wheels  and  put  on  the  track,  thus  preventing  the  wheels  from  sliding  and  becoming 
flat,  and  making  it  possible  to  handle  the  car  with  ease  on  a  gummy  or  greasy  rail. 

Can  be  applied  to  any  truck ;  is  easy  to  adjust  and  keep  in  repair.  Will  operate  perfectly  on  switches, 
curves  and  cross-overs.  Have  proved  successful  in  practical  operation,  and  are  being  installed  in  leading 
cities.     For  further  particulars  address, 

^he  Rote  Track  Brake  Co. 

LANCASTER,  PA.,  U.  S.  A. 
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Here  is  a  little  Brake 
advertisement  that  is 
not  so  modest  as  it 
looks  at  First  glance 


The  only  excuse  for  any  Street 
Railway  to  install  any  power 
brake  other  than  the  Neal 
Duplex  Brake,  is  ignorance  of 
the  merits  of  that  brake. 


Send  for  Catalogue. 


UNITED  STATES  STEEL  CO. 

BRAKE  DEPARTMENT 
145  Oliver  Street,  Boston,  Mass. 


"^^^"^^^'^^^        Trolley  Supplies 
Line  Supplies 
Feeder  Supplies 
Station  Supplies 
Car  Supplies 
Track  Supplies 


4-iuch  WHEEI,  2%  lbs. 
Made  oi  Best  Bronze  Metal. 


WRITE  US  FOR  PRICES 


PORTER  &  BERG 


2  309  DEARBORN  ST..  CHICAGO. 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

OUR  TROLLEY  WHEELS 
ARE  GOOD  WHEELS  I 

3  t 

3         SEE  PAGE  215  OF  THIS  ISSUE  t 


•4 
•4 


1  EIREHA 


TEMPERED 
COPPER. . . 


WORKS  I 


NORTHEAST.  PA. 


Standard  Traction  Brake  Co. 

The  Westinghouse  Electric  Brake  and  Car 
Heatingf  Apparatus  more  nearly  approxi- 
mates the  ideal  brake  for  electric  cars  than 
any  other  appliance  heretofore  invented. 

The  Westinghouse  Air  Braise  Co. 

MANUFACTURERS 

Sec  Westinghoiiie  Aavertisements  in  Every  Section  of  this  ))\ 
Book. 


JOHN  EINN  METAL  WORKS 

313-315  Howard  5t.,  San  Francisco,  Cal. 

MANUF  ACTUREKS  OF  ALL  GRADES  OF 

BABBITT  METALS 
ARHATURE  METALS 

For  Motor  and  Electric  Car  Bearings 

USED  EXCLUSIVELY  BY  ALL  THE 
ELECTRIC  CARS  OF  SAN  FRANCISCO 


The  Original  and  Genuine 

Bound  Brooh 
Bushings 


FOR  TROLLEY  WHEELS 


RUN  WITHOUT  OIL  OR  GREASE 


and  arc  well  known 
all  over  the  world 


MANUFACTURED  ONLY  BY 

Graphite  Lubrlcaiing  Co. 

BOUND  BROOH,  IN.  J.,  I.  S.  A. 


Also  all  kinds  of  Machinery  Bearings,  Bushings  and 
Washers  to  run  with  or  without  oil. 
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LOCKING  DKVICE 


IF  the  trolley  jumps 
the  wire  one  of 
the  balls  will  in- 
stantly fly  up  in  the 
pocket  and  lock  the 
reel. 

Any  device  that  re- 
quires, and  can  be  ad- 
justed, is  sure  to  re- 
quire, and  will  get  out 
of  adjustment. 

There  never  was  a 
spring  made  Ihit  re- 
tained its  adjusted 
tension  for  any  great 
length  of  time. 

Up  to  tlie  present 
time,  no  device 
known  as  a  trolley 
catcher  has  been  put 
on  the  market  in 
which  the  locking  de- 
vice is  not  governed 
by  a  spring  or  springs, 
and  require  a  fine  ad- 
justment. 

In  the  Trojan  Trol- 
ley Catcher,  there  are 
no  spring — controll- 
ed locking  devices  or 
adjustments.  It  can- 
not  be  adjusted,  for 
there  is  no  adjust- 
ment to  it. 

There  is  but  one 
way  for  it  to  work 
and  you  cannot  woik 
it  any  other. 


The  Trojan  Trolley  Tender  Co. 

TROY,  NEW  YORK,  U.  5.  A. 


Run  your  metal  gear  wheels 
against 

New  Process 
PINIONS 

and  you  will 

liave  a  Noiseless  Combination. 


Your  patrons  demand  quiet  running;  cars 
and  by  using  our  Patent  Noiseless  Pin  = 
ions  you  will  please  them  and  at  tlie 
same  time  effect  a  saving  for  your  stock" 
holders  in  gear  wheels,  frames,  armature 
wires,  gear  cases  and  lubricant.  Send 
us  atrial  order  and  let  us  convince  you. 


THE  NEW  PROCESS  RAW  HIDE  CO., 

SYRACUSE.  N.  V. 
OUR  ELECTRIC  RAILWAY  PINIONS  ARE  ALSO  SOLD  BY 
Western  Electric  Co.,  Chicago,  New  York  and  Philadelphia; 
rtercant'le  Electric  Co.,  St.  Louis;  American  Electric  Co., 
St.  Paul;  Standard  Electric  Co.,  Cincinnati;  Cazif  Co., 
Seattle,  Wash.;  Intermountain  Electric  Co.,  Salt  Lake 
City,  Utah. 
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OPEN  HEARTH 

CASTSTtEl  CIT 


ACCURACY 
UNIFORMITY 
TOUGHNESS 
AND  GOOD  WEARING 
QUALITIES  ARE 
PRODUCED 
BY  OUR 
METHODS 

llRHATlRE 
SIECVES. 

fORGIINGS. 


li.S. 


PROJECTILE  BRAND 

llcar$.-Plnlon^ 

FOR  ALL  ELECTRIC  SYSTEMS 


PATENT  PRESSED 

HIGH  CARBON  STEEL 


wm 


USED  FOR 
EIGHT  YEARS 
BY  THE  LARGEST 
ST.  R.  R$.  IN  THE  U.  S. 
AND  CANADA. 

HlfiHEST  IN  CARBON. 
LONGEST  IN 


LIFE. 


The  United  states  Prolectiieco. 

"""wo^RKs"  FIRST  AVE.  AND  53d  ST., 
Borough  BROOKLYN 
NEW  YORK 

Cable  Address 
"  Projectile  " 
^rookiyn^ 


SELLING  agents: 

ECCLES  &  SMITH, 

SAN  FRANCISCO.  CAL. 

THEW.  R.  GARTON  CO. 

CHICAGO,  ILL. 


KALAMAZOO  ^"flbt^ 


Our  new.  method  of  treating  copper  produces  a  metal  unequaled  for  this  purpose — soft  and  long-lived. 

Will  run  in  sleet  longer  than  any  other.  Self-oiling,  and  therefore  saves  bushings.  Actual  service  proves  superiority.  Will  not 
Infure  wire.    Better  conductor  and  not  complicated. 

THE  STAR  BRASS  W0RK5  (INCORPORATED),  KALAMAZOO,  MICH. 


♦ 
♦ 
♦ 


A  Perfect  Trolley  Harp 

Every  Electric  Road  Needj*  It 
Every  car  man  wants  one 

We  ha^ve  it 

The  Economic  Trolley  Harp  meets  all  practical  requirements.  Recent  exhaustive  tests  prove  it.  An 
experienced  street  railway  manager  has  spent  years  perfecting  the  Economic  Trolley  Harp.  It  saves  time, 
expense  and  an  immense  amount  of  worn  and  broken  wire,  by  keeping  a  correct  position  on  the  wire. 
The  extra  cost  is  nominal.    Write  us. 

ECONOMIC  M'PQ  COMPANY,    springfield,  ohio 
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VERY  UNION  STANDARD  TROLLEY  in  use  was. made  by  us.  If  you  know  how 
many  Street  Railway  equipments  were  sold  during  the  past  twelve  months,  you  know 
the  exact  number  of  Trolleys  we  have  made. 

The  worth  of  the  Gears  and  Pinions  made  by  us  is  fully  equal  to  that  of  our  Trolleys. 


All  the  Gears  and  Pinions  turned  out  by  us  during  the  past  year 
would  make  a  pile  15,000  feet  high  and  two  feet  in  diameter.  ..  . 
Popularity  is  proof  of  merit. 

Our  Gears,  Pinions  and  Bearings  are  made  ot  the  best 
material  obtainable  and  rigidly  tested  and  inspected. 

Individual  (steel)  billets,  hammered  to  size,  are  used  in  making  our  Steel  Pinions. 
This  is  a  method  original  with  us. 

Standard  types  shipped  from  stock. 

WRITE  FOR  CATALOGUE 

R.  D.  Nuttall  Company,  Pittsburg',  Pa. 
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CHE  Street  Railway 
Company  that  is 
not  using  the  Wilson 
Trolley  Pole  Catcher  is, 
perhaps  unwittingly  but 
none  the  less  effectively, 
cutting  off  its  own  nose. 

iicononiy  and  good 
business  methods  de- 
mand the  use  of  the  best. 

The  Wilson  Trolley 
Pole  Catcher  is  the  best 
and  most  practical  device 
for  the  prevention  of 
breakage  of  trolley  poles, 
trolley  cords  and  damage 
to  overhead  construction . 

It  will  increase  the 
effectiveness  of  your  ser- 
vice, save  the  time  of  your 
employees  and  reduce 
your  expenses  for  repairs. 

It  is  a  good  card  to 
hold  if  you  want  to  make 
your  road  all  that  it 
should  be  and  could  be. 


CHE  KiLBOURN  Track 
Sanding  Device 
distributes  any  kind 
of  sand,  fine  or  coarse, 
wet  or  dry,  with  equal 
ease  and  precision. 

It  is  simple  in  opera- 
tion. 

The  pressure  of  the 
motorman's  foot  does  the 
business. 

It  puts  on  enough  and 
yet  not  too  much. 

It  is  a  very  economical 
device,  too. 

Better  sand  your  track 
with  the  Kilbourn,  in- 
crease your  mileage  per 
pail  of  sand,  and  decrease 
your  expenditures. 

Railroad  Managers 
who  have  tried  it  say  they 
would  not  be  without  the 
Kilbourn  for  a  farm. 

It  is  another  good  card 
to  hold  if  you  want  to 
make  your  road  all  that 
It  .should  be  and  could  be. 


um 


CHE   Weld  Babbit- 
ting Device  is  our 
newest  production. 

This  machine  will  bab- 
bitt axle  bearings  so  that 
they  come  from  the  forms 
ready  for  use,  requiring 
absolutely  no  machine 
work. 

This  is  a  strong  state- 
ment,butwe  are  prepared 
to  back  it  up  and  we  shall 
show  these  machines  in 
our  exhibit  at  the  Con- 
vention. 

This  advice  saves  lime, 
labor  and  metal,  and  will 
babbitt  more  boxes  per 
hour  than  any  device 
heretofore  put  on  the 
market. 

The  third  good  card 
that  you  should  hold  to 
make  your  road  all  that 
it  could  be. 
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THE  VAN  DORIN  &  DITTON  CO 


Highest  Quality.    For  all  Types  of  Motors. 


Manufacturers  of 

Open  Hearth  Steel 
GEARS 

and 

Hammered  Steel 
PINIONS 


CLEVELAND,  OHIO 


The 

Van  Dorn  &  Dutton  Co. 

TRACK 
CLEANERS 

are  the  Standard  Clean- 
ers, in  use  on  over  300 
Railways. 


Now  is  the  time  to 
specify  them  for  your 
new  cars. 


THE  VAIN  DORN-ELLIOn  ELECTRIC  CO. 


CLEVELAND,  OHIO 


Armature  Winding:  and  Building^. 
Commutator  Filling  and  Building. 
Transformers  and  Fields  of  all  types 
Rewound. 


ARMATURE  COILS 
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Providence  Car  Fender 

SAVES  HUMAN  LIVES. 


.  . .  MANUFACTURED  BY  .  .  . 

The  Consolidated  Car  Fender  Co. 


FACTORY : 

PROVIDENCE, 

R.  I. 


OFFICE  : 

39  &  41  CORTLANDT  ST., 

NEW  YORK. 
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THE  FOLLOWING  IS  A  PARTIAL  LIST  OF  ROADS  USING 

PROVIDENCE  CAR  FENDERS 


Albany  Railway,  Albany,  N.  Y. 

Albany  &  Hudson  Railway  &  Power  Co.,  Hudson,  N.  Y. 

Allentown  &  Lehigh  Valley  Traction  Co.,  AUentown,  Pa. 

Alton  Railway  &  Illuminating  Co.,  Alton,  111. 

Altoona  &  Logan  Valley  Electric  Ry.  Co.,  Altoona,  Pa. 

Amsterdam  Street  Railway  Co.,  Amsterdam,  N.  Y. 

Atlantic  Highlands,  Red  Bank  &  Long  Branch  Electric  Railway, 

Red  Bank,  N.  J. 
Auburn  City  Ry.  Co.,  Auburn,  N.  Y. 

Bellows  Falls  &  Sexton's  River  Railway  Co.,  Bellows  Falls,  Vt. 
Bennington  &  Hoosic  Valley  Ry.  Co.,  Hoosic  Falls,  N.  Y. 
Binghamton  R.  R.  Co.,  Binghamton,  N.  Y. 
Bradford  Electric  Street  Railway  Co.,  Bradford,  Pa. 
Bridgeport  Traction  Co.,  Bridgeport,  Conn. 

Cairo  Electric  Ry.  Co.,  Cairo,  111. 

Carbon  County  Electric  Railway  Co.,  Mauch  Chunk,  Pa. 

Central  Ry.  &  Electric  Co.,  New  Britain,  Conn. 

Cincinnati,  Lawrenceburg  &  Aurora  St.  Ry.  Co.,  Cincinnati,  O. 

Cincinnati  &  Hamilton  Electric  Ry.  Co.,  Cincinnati,  O. 

Citizens'  Rapid  Transit  Ry.  Co.,  Nashville,  Tenn. 

Citizens'  Street  Ry.  Co.,  Fishkill-on-Hudson,  N.  Y. 

City  Electric  Ry.  Co.,  Port  Huron,  Mich. 

City  Passenger  Ry.  Co.,  Altoona,  Pa. 

City  Street  Car  Co.,  Staunton,  Va. 

Cleveland,  Berea,  Elyria  &  Oberlin  Ry.  Co.,  Cleveland,  O. 
Cleveland  Electric  Ry.  Co.,  Cleveland,  O. 
Cleveland,  Painesville  &  Eastern  R.  R.  Co.,  Cleveland,  O. 
Cleveland  &  Chagrin  Falls  Electric  Ry.  Co.,  Cleveland,  O. 
Cleveland  &  Eastern  Ry.  Co.,  Cleveland,  O. 

Columbus,  Buckeye  Lake  &  Newark  Railway  Co.,  Columbus,  O. 
Columbus,  Springfield  &  London  Railroad  Co.,  Columbus,  O. 
Connecticut  Lighting  &  Power  Co.,  Bridgeport,  Conn. 
Connecticut  Lighting  &  Power  Co.,  Norwalk,  Conn. 
Consolidated  Street  Ry.  Co.,  Grand  Rapids,  Mich. 
Consolidated  Traction  Co.,  Jersey  City  and  Newark,  N.  J. 

Dayton,  Springfield  &  Urbana  Electric  Ry.  Co.,  Dayton,  O. 
Dayton  &  Western  Ry.  Co.,  Dayton,  O. 
Derby  Street  Railway  Co.,  Derby,  Conn. 
Des  Moines  City  Ry.  Co.,  Dcs  Moines,  la. 

Electric  Construction  Co.,  Portsmouth,  Va. 
Electric  Construction  Co..  Richmond,  Va. 
Elizabeth  City  Horse  R.  R.  Co.,  Elizabethport,  N.  J. 
Elizabeth  City  R.  R.  Co.,  Elizabeth,  N.  J. 

Fairhaven  &  Westville  R.  R.  Co..  New  Haven,  Conn. 

Fall  River  Street  Ry.  Co.,  Fall  River,  Mass. 

Fitchburg  &  Leominster  Street  Ry.  Co.,  Fitchburg,  Mass. 

Fonda.  Johnstown  &  Gloversville  R.  R.  Co.,  Gloversville,  N.  Y. 

Fort  Wayne  Traction  Co.,  Fort  Wayne,  Ind. 

Hartford  St.  Ry.  Co.,  Hartford,  Conn. 
Hartford  &  West  Hartford  H.  R.  R.  Co.,  Hartford,  Conn. 
Herkimer,  Mohawk,  Tlion  &  Frankfort  Elec.  Ry.  Co.,  Mohawk, 
N.  Y. 

Hornellsville  Electric  Railway  Co.,  FIornells\'ille,  N.  Y. 
Hull  Electric  Co.,  Hull,  Quebec. 

Indianapolis,  Greenwood  &  Franklin  R.  R.  Co.,  Greenwood,  Ind. 

Interstate  Consolidated  Street  Ry.  Co.,  North  Attleboro,  Mass. 
Jackson  Street  Ry.  Co..  Jackson,  Mich. 

Lake  Ontario  &  Riverside  Ry.  Co.,  Oswego,  N.  Y. 
Linwood  Street  Ry.  Co..  Whitinsville,  Mass. 
Lorain  &  Cleveland  Ry.  Co.,  Cleveland,  O. 

Maple  Avenue  Street  Railway  Co.,  Elmira,  N.  Y. 
Mcriden  Electric  R.  R.  Co.,  Meriden,  Conn. 

Meriden,  Southington    &    Compounce    Tramway  Co.,  Meriden. 
Conn. 

Metropolitan  Street  Railway  Co.,  New  York  City. 
Miamisburg  &  Germantown  Traction  Co.,  Miamisburg,  O. 
Middlesex  &  Somerset  Traction  Co.,  New  Brunswick,  N.  J. 
Middletown-Goshen  Traction  Co.,  Middletown,  N.  Y, 
Montoursville  Passenger  Railway  Co.,  Montoursville,  Pa. 
Montoursville  Railway  Co.,  Montoursville,  Pa. 


Newburgh  Electric  Ry.  Co.,  Newburgh,  N.  Y. 
New  Jersey  Electric  Railway  Co.,  Hoboken,  N.  J. 
New  Haven  &  Centerville  St.  Ry.  Co.,  New  Haven,  Conn. 
New  Flaven  St.  Ry.  Co.,  New  Haven,  Conn. 

Niagara,  St.  Catharines  &  Toronto  Ry.  Co.,  St.  Catharines,  Out. 
Norfolk  Railway  &  Light  Co.,  Norfolk,  Va. 
North  Hudson  County  Ry.  Co.,  Hoboken,  N.  J. 
North  Jersey  St.  Ry.  Co.,  Jersey  City,  N.  J. 
Norwalk  Tramway  Co.,  South  Norwalk,  Conn. 

Ohio  Central  Traction  Co.,  Gallon,  O. 
Olympia  Light  &  Power  Co.,  Olympia,  Wash. 
Omaha  Street  Ry.  Co.,  Omaha,  Neb. 

Omaha  &  Council  Blufis  Ry.  &  Bridge  Co.,  Council  Bluffs,  la. 
Ottawa  Street  Ry.  Co.,  Ottawa,  Ont. 

Passaic  &  Newark  Electric  Traction  Co.,  Passaic,  N.  J. 
Paterson  Railway  Co.,  Paterson,  N.  J. 
Peekskill  Traction  Co.,  Peekskill,  N.  Y. 
j^ennsylvania  &  Ohio  Railway  Co.,  Conneaut,  O. 
Pennsylvania  &  Ohio  Traction  Co.,  Ashtabula,  O. 
Perth  Amboy  Railroad  Co.,  Perth  Amboy,  N.  J. 
Plainfield  Street  Railway  Co.,  Plainfield,  N.  J. 
Port  Norfolk  Electric  Ry.  Co.,  Portsmouth,  Va. 

Raritan  Traction  Co.,  Perth  Amboy,  N.  J. 

Richmond  &  Petersburg  Railway  Co.,  Richmond,  Va. 

Richmond  Traction  Co.,  Richmond,  Va. 

Richmond  Railway  &  Electric  Co.,  Richmond,  Va. 

Rutland  Street  Ry.  Co.,  Rutland,  Vt. 

Rochester  &  Sodus  Bay  Railway  Co.,  Rochester,  N.  Y. 

Rochester  &  Suburban  Railway  Co.,  Rochester,  N.  Y. 

Sandusky  &  Interurban  Electric  Ry.  Co.,  Sandusky,  O. 

San  Diego  Electric  Ry.  Co.,  San  Diego,  Cal. 

South  Chicago  City  Ry.  Co.,  South  Chicago,  111. 

Southern  Ohio  Traction  Co.,  Hamilton,  O. 

Springfield  Electric  Ry.  Co.,  Springfield,  Vt. 

Staten  Island  Electric  R.  R.  Co.,  New  Brighton,  N.  Y. 

Staten  Island  Midland  R.  R.  Co.,  Stapleton,  N.  Y. 

St.  Louis  &  East  St.  Louis  Electric  Ry.  Co.,  East  St.  Louis,  111. 

Suburban  Traction  Co..  Orange,  N.  J. 

Superior  Rapid  Transit  Co.,  West  Superior,  Wis. 

Syracuse,  Lakeside  &  Baldwinsville  Ry.  Co..  Syracuse,  N.  Y. 

Syracuse  Rapid  Transit  Ry.  Co.,  Syracuse,  N.  Y. 

Syracuse  &  East  Side  Ry.  Co.,  Syracuse,  N.  Y. 

The  Toledo  &  Maumee  Valley  Railway  Co.,  Toledo,  O. 
Toledo,  Fostoria  &  Findlay  Ry.  Co.,  Toledo,  O. 
Toledo  &  Western  Railway  Co.,  Toledo,  O. 
Toronto  Suburban  Railway,  Toronto,  Ont. 
Tri-City  Railway  Co.,  Davenport,  la. 
Troy  City  Ry.  Co.,  Troy,  N.  Y. 

Union  Depot  Railway  Co.,  St.  Louis,  Mo. 
Utica  Belt  Line  Street  R.  R.  Co.,  Utica,  N.  Y. 
Utica  &  Mohawk  Street  Railway  Co.,  Utica,  N.  Y. 

Van  Brunt  Street  &  Erie  Basin  Ry.  Co.,  Brooklyn,  N.  Y. 

Wabash  River  Traction  Co.,  Wabash,  Ind. 
Waterbury  Traction  Co.,  Waterbury,  Conn. 
Webster  &  Dudley  Street  Railway  Co.,  Webster,  Mass. 
Westfield  &  Elizabeth  St.  Ry.  Co.,  Plainfield,  N.  J. 
West  Side  Street  Railway  Co.,  Elmira,  N.  Y. 
Winchester  Avenue  St.  Ry.  Co.,  West  Haven,  Conn. 

Yonkers  Street  Railway  Co.,  Yonkers,  N.  Y. 

Compania  de  Ferrocarriles  del  Distrito  Federal,  City  of  Mexico, 
Mexico. 

Compania  de  Transvias  de  Lerdo,  a  Torreon  Gomez  Palacio, 

Durango,  Mexico. 
Compania  de  Tramvias  Railway  Co.,  Durango,  Mexico. 
Buenos- Aires  &  Belgrano  Tramway  Co.,  Buenos-Aires,  Argentina. 
Buenos-Aires  Electric  Tramway  Co.,  Buenos-Aires,  Argentina. 
La  Capital  Tramway  Co.,  Buenos-Aires,  Argentina. 
Costa  Rica  Electric  Light  &  Transportation  Co.,  San  Jose,  Costa 

Rica. 

Sao  Paulo  Railway  Light  &  Power  Co.,  Sao  Paulo,  Brazil. 
Colombo  Tramway  Co.,  Colombo,  Ceylon. 

And  all  Electric  Roads  in  Lisbon,  Portugal. 
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"  A  New  Broom  Sweeps  Clean/' 

THE  CAMPBELL  SNOW 
BROOM  IS  A  /NEW  BROOM 

The  Campbell  Broom  will  always  be  a  new  broom  because  it  is  so  easy  to  repair 


Patented 
February  i4, 
1899 


Other 
Patents 
Pending 


Owned  and  Manufactured  by  The  Consolidated  Car  Fender  Co. 

How  a  Street  Railway  Manager  hates  a  snow  storm — and  can  he  be  blamed?  After  months  of  careful,  conscientious,  hard  work  to 
make  dividends  possible,  he  sees  the  probability  of  a  serious  part  of  the  accumulation  about  to  be  dissipated  through  lost  daily  earnings, 
expense  of  clearing  streets,  broken  sweepers  and  generally  unpleasant  results;  not  to  mention  the  complaints  of  a  "kicking"  public 
who  have  no  appreciation  of  the  difficulties  surrounding  the  removal  of  this  bane  of  the  railroad  man's  existence — "  beautiful  snow." 

In  the  work  of  clearing  the  snow  from  the  streets  the  "  sweeper  "  car  plays  a  most  important  part. 

In  a  heavy  storm  what  is  more  discouraging  for  the  manager  than  to  hear  that  one  by  one  the  broom  heads  have  broken  and  the 
sweepers  are  useless  ! 

Too  late  then  to  wish  that  an  order  had  been  given  for  the  Campbell  Brooms  ! 

Would  it  not  be  better  to  take  this  matter  up  at  once  and  equip  with  this  most  workmanlike  and  effective  invention  ? 

The  Campbell  Snow  Broom  is  made  in  half  sections  of  any  length,  and  can  be  applied  or  removed  from  the  shaft  in  a  few  minutes — 
just  the  screwing  or  unscrewing  of  neatly  fitted  bolts  and  the  deed  is  done. 

Malleable  iron  adjustable  heads  make  the  Campbell  Broom  practically  indestructible  and  good  for  years.  The  heads  will  not 
break,  they  cannot  wear  out. 

The  rattan  being  so  small  a  part  of  the  entire  expense  of  the  broom,  a  little  work  and  small  expenditure  make  a  new  broom. 
Now  for  a  recapitulation  of  the  advantages  of  the  Campbell  Broom.    Original  cost  but  little  more  than  the  ordinary  "  home-made  " 
broom  whose  short  existence  reminds  one  of  the  epitaph  on  the  grave  stone  of  the  child  who  died  at  three  days  old, 

"  If  I  am  .so  soon  done  for, 
I  wonder  what  I  was  begun  for." 

Practically  indestructible  ;  easily  applied  and  removed— no  difficulty  about  that ;  rattan  easily  renewed  ;  and  better  yet  the  knowledge 
that  whatever  else  the  Manager  has  to  worry  about  there  is  no  trouble  about  the  siveeper  car,  because  if  that  is  equipped  with  the  Campbell 
Broom  it  is  all  ready  to  do  its  duty,  and  is  not  going  to  go  to  pieces  at  the  moment  when  most  needed. 

Notice — in  one  heavy  storm,  the  first  where  the  Campbell  Broom  was  used,  at  the  end  of  forty-eight  hours,  twenty-eight  sweepers 
equ  pped  with  the  old  style  brooms  were  useless,  and  the  sweeper  equipped  with  the  Campbell  Broom  came  up  on  the  morning  of  the 
third  (lay  "  bright  and  smiling,"  and  as  ready  for  work  as  when  it  began. 

The  question  is  not  can  you  afford  to  put  the  Campbell  Broom  on,  but  can  you  afford  to  wait  even  a  week  before  placing  your 
order  for  a  complete  equipment  with  the  Campbell  Snow  Broom,  a  "  new  broom  " — always  new — and,  like  the  proverbial  new  broom 
"  sweeps  clean."  Fitted  to  all  sweeper  cars.    Write  us.    Get  in  touch  with  this  Campbell  Broom,  and  be  early  prepared  for  the  next  snow. 

OWNED   AND   MANUFACTURED  BY 

The  Consolidated  Car  Fender  Co. 

FACTORY  OFFICE 

PROVIDENCE,  R.  I.  39  <So  41  CORTLANDT  ST., 

NEW  YORK 
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THE  MILLEN" 
CAR  STEP  LIFTER 


attached  to  the  under  side  of 
a  car,  and   connected  with 


THIS  IS  A  LIFTING  DEVICE, 

both  platforms  of  the  same,  so  that  the  motorman  or  conductor,  by  lifting  up  a  handle,  can  turn 
up  the  long  step  of  an  open  car,  and  fasten  it  up,  and  also  let  it  down  again,  without  leaving  the 
platform. 


IT   HAS   BEEN  THE 
CUSTOM 

heretofore  to  fold  the  steps  up  by  hand,  and 
fasten  them  with  a  hook  or  chain,  it  being  neces- 
sary to  have  the  step  on  the  inside  of  the  car,  that 
is,  the  side  which  is  next  to  opposite  going  car, 
folded  up  out  of  the  way,  so  as  to  give  more  space 
between  two  passing  cars,  and  also  to  prevent  pas- 
sengers from  entering  or  leaving  the  car  from  the 
"  off  side."  It  is  also  quite  necessary  at  times, 
when  passing  trucks  or  wagons  in  crowded  streets, 
to  lift  up  the  outside  steps  until  the  vehicle  or  ob- 
stacle is  passed,  and  then  lower  it  down  again.  All 
of  this  may  now  be  done  without  stopping  the  car 
or  leaving  the  platform. 


WE   HAVE  ALREADY 
EQUIPPED 

a  large  number  of  cars  on  the  Metropolitan  Road, 
in  New  York  City,  with  this  device,  and  they  are 
giving  perfect  satisfaction. 


SCTT 

\\  ^L^-^CZ 

r/G  m. 
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! 
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For  all  information  address 

The  Consolidated  Car  Fender  Co, 


39  &  41  CORTLANDT  STREET, 

FACTORY:  PROVIDENCE,  R.  I.  — ii         NFW  YORK 
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WENDELL 


MacDUFFIE 


illllll 


26  CORTLANDT  STREET 


Cable  Address,  Wenmac  MITW  VORK  17  ^ 
Lieber  and  Premier  Codes         A-"  "        I  V-ZiT^EU,  V. 


European  Representiitive 
VICTOR  DOURIN 
Paris  and  Brussclls  £ 
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THE  AMERICAN  BRAKE  SHOE  COMPANY 

OW/\ER  OF  THE  DIAMOND  "S"  A/\D  SARGENT  PATENTS 

The  Brake  Shoes  made  under  the  A.  B.  S.  Co.'s  patents  meet  the  Master  Car  Builders' 
Specifications  and  represent  the  highest  development  of  Brake  Shoe  practice 


Etlicieni 


strong 


DuroDle 


Economicol 


THE  DIAMOND  ^^S'^  BRAKE  SHOE 


ManuFactured  and  Sold  by 


the;  SARGENT  COMPANY 
Chicago,  111. 


RAMAPO  FOUNDRY  CO. 
Mahwah,  N.  J. 


ROSS-MEEHAN  FOUNDRY  CO. 
Chattanooga,  Tenn. 


PARKER  &  TOPPING 
Brainerd,  Minn. 


EUREKA  FOUNDRY  CO. 
Cincinnati,  O. 


WESTERN  ELECTRICAL  SUPPLY  CO. 
St.  Louis,  Mo. 


PORTER  &  BERG 
Chicago,  111. 


"JhE  @SCENTgRAKE  §HOE 


'f* 'I? '^T    ^  tl* 't' 

jf<>    jf^    jf.    jp.    jp.    jf.  jf. 


WILL  RUN  250  PER  CENT.  MORE  MILES  THAM 
ANY  OTHER  BRAKE  SHOE  ON  THE  MARKET. 
WE  WILL  GUARANTEE  THIS  TO  ANY  ROAD 


Does  not  jar  the  car  in  stopping  ! 
Does  not  graD  the  wheel  I 
Does  not  loch  the  wheel ! 


Cannot  get  tiat  wheels  using  this  shoe  I 
Life  ot  the  gear  and  Wheel  lengthened  I 
Less  power  needed  than  with  other  shoes  I 


TESTS    AND    REPORTS    FURNISHED    ON    APPLICATION  TO 


The  Crescent  Brake  Shoe  Co. 


125  HUDSON  STREET 


PHILADELPHIA,  PA. 
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EATS 


REVERSIBLE  AND  TURNOVER  BACKS 
FOR  STEAM  AND  ELECTRIC  RAILROADS 


Interior  of  Standard  Car 
Albany  &  Hudson  Railway  &  Power  Co. 


Interior  of 
Brooklyn  Elevated  Railway  Car. 


These  two  seats  are  the  best  traffic 
winners  that  you  can  put  into  your 
equipment. 

Look  at  the  cut  of  our  No.  42  and  of 
the  interior  of  the  Albany  &  Hudson 
Car  and  make  a  note  of  the  finished  ap- 
pearance of  the  seats.  There  are  no 
long,  unsightly  arms  traveling  by  the 
ends.  There  is  no  seat  made  that  gives 
more  cushion  space  in  proportion  to  the 
length  over  all,  and  our  of^et  backs  in- 
crease the  aisle  space  to  a  maximum. 

Our  No.  97  Individual  Revolving 
Seats  are  the  most  remarkable  develop- 
ment that  has  been  made  during  the 
last  decade  in  the  car  seat  line.  They 
give  every  passenger  a  seat  to  himself 
without  crowding.  The  people  of  Brook- 
lyn, N.  Y.,  where  the  first  cars  equipped 
with  these  seats  were  put  into  commis- 
sion, call  them  "  Parlor  Cars,"  and  they 
are  the  most  popular  cars  in  that  city. 

We  also  make  Longitudinal  Seating  and 
Rattan  Webbing  for  Upholstering  Car  Seats. 


HEYWOOD  BROS.  &  WAKEFIELD  COMPANY 
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— t-r-  r.-tr- 


THE  HALE  &  KILBURN 

fr  A  L  W AY  S   IH'WbVA  n€M 


ADVANTAGES  OVER  ALL  OTHERS 


Two  inches  more  sitting  space. 

Free  Space  for  Luggage. 
Best  Corner  Grip  Handle. 
iUncqualled  Spring  Construction 


No.  80  M 
Made  in  I^attan, 
Plush,  Carpet 


OUR  SEATS  in  USE  on 
the  ELECTRIC  LINES 
in  the  Following  Cities 
of  the  UNITED  STATES 


Philadelphia 
New  York 
Cincinnati 
CIticago 
Detroit 
Wasliington 
Pittsburg 
Baltimore 
Atlanta 
New  Orleans 
San  Francisco 
Albany 
Buffalo 
New  Haven 
Brooklyn 


Portland,  Ore. 


Cleveland 
Milwaukee 
Hartford 
St.  Louis 
Kansas  City 
St.  Paul 
Ciiarleston,  S.C. 
Saginaw 
Providence 
Omaha 
Denver 
Norfolk,  Va. 
Bjnghamton 
Toledo 
Scranton 


Photographs,  Prices 
and  all  information  on 
application. 


Also 

Makers  of 

The  Best  Longitudinal 
Spring  Seating,  cither  Spring  edge  or 
Non-Spring  Edge,  Covered  in  Rattan, 
Plush  or  Carpet. 

Most  durable  in  existence. 


THE  HALE  &  KILBURN  MANUFACTURING  CO. 

PHILADELPHIA      ^      NEW  YORK      ^      CHICAGO      ^  RICHMOND 
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...5CARRITT... 

Street  Car  Seats 

5  Points  of  Superiority:  Comfort,  Simplicity, 
Durability,  Elegance  and  Economy 

Reversible  and  Longitudinal  Sealing  in  Rattan,  Leather  or  wood 


CORRESPONDE^CE  SOLICITED 

scarrilt  Furniture  Co.,  st.  louis 


THE    BEST    RKTTKN    CHR  SEKTS 

.ATtlGTiC9.Tl   C^3.V  ^G3,t-   Oo.^  brookz,yn  n.  y. 


AT  REASONABLE  PRICES 
MANUFACTlJkED  BY  THE 


RMTTKIN     OT^R     SET^TING,    CHN^T^S  LINED 


MANUFACTURERS  AND 
HEADQUARTERS   -   -  - 


American  Rattan  &  Reed  Mtg.Co.,  'iullKlv%'!VY. 


Every  Genuine  Roller  has  the  name  o(  manufacturer, 
STEWART  HARTSHORN,  In  script  oa  label. 


Special  rollers  for  street  and  steam  railway  cars. 
Brackets  suitable  for  all  classes  of  fittings. 
Used  all  over  the  world  wherever  cars  are  run. 

STEWART  HARTSHORN  CO. 


NEW  YORK.  486  Broadway. 
CHICAOO  355-25-7  Wabash  Ave. 


Office  and  Factory, 

E.  NEWARK.  N.  J. 


COTTON  DUCK 

and  CURTAIN  STRIPES 


JOHN  BOYLE  &  CO. 

199-207  Fulton  St.,  NEW  VORH    and    1016  Penn  Ave..  PITTSBIRGH 

Samples  :ind  Prices  on  Application . 


Send  for 
Samples. 


SILVER  LAKE  WATERPROOFED  CORD 
FOR  ARC  LIGHT  AND  TROLLEY  CORD. 


SILVER  LAKE  CO , 


Boston,  Mass. 


The  Phosphor  Bronze  SmeltingCo.Iimited,; 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE  RODS,SHEETS,ETC. 

—  DELTA  METAL- 
CASTINGS.  STAMPINGS  AND  FORGINGS. 
ORIGINAL  AND  Sole  MAKERS  IN  THE  U.S. 


STUART-HOWLAND  CO. 

l^^'LWAY  SUPPLIES  T—f, 

283  &  2S5  Devonshire  St.,    J  ^ 
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The  Universal  Car  Step  Lifter 


Covered  by  If.  S.  Patent,  No.  672,564 


A 


PPLICABLE  to  open  or  closed  cars  having  one,  two  or  three  folding  steps,  or  both  folding 
and  fixed  steps.    Adds  to  the  convenience  of  passengers  and  the  ease  of  handling  traffic. 
By  folding  both  running  boards,  longer  and  wider  cars  may  be  used. 


vSee  Dcscrijitive  article  in  tliis  issue 


Patent  rights  for  the  equipment  of  cars  with  this  step 
lifter  in  any  of  its  forms  may  he  acquired  by  addressing. 


L.  G.  MO/NTO/\Y, 


128  Twelfth  Street 

....TROY,  N.  Y. 


i  s't 


OF  THE  RAILWAY 

APPARATUS  AND  SUPPLIES 
MANUFACTURED  BY  THE 

General  [lecirlc  Company 

WILL  BE  FOUND  ON  THE 
BACK  COVER  OF 
THIS  ISSUE. 

See  also  pages  nS  118  j 


Some  Leading  European 

Manufacturers  of  Car 
Fittings  and  Appliances: 


Allgemeine  Elektricitats-Gesellschaf t,  Berlin,  Germany. 

Blackwell  &.  Co.,  Robert  W.,  Ltd.,  London. 

British  Electric  Car  Co.,  Ltd.,  London. 

British  Schuckert  Electric  Co.,  Ltd.,  London. 

British  Thomson-Houston  Co.,  Ltd.,  London. 

British  Westinghouse  Electric  cS:  Mfg.  Co.,  Ltd.,  London. 

Brush  Electrical  Engineering  Co.,  Ltd.,  London. 

Crorapton  &  Co.,  Ltd.,  London. 

Dick,  Kerr  &  Co.,  Ltd.,  London. 

Diener  &  Co.,  Alf.,  Zurich,  Switzerland. 

Electric  Railway  and  Tramway  Carriage  Works,  Ltd  ,  Preston,  Eng. 

Estler  Bros.,  London. 

European  McGuire  Mfg.  Co.,  London. 

General  Electric  Co.,  Ltd.,  London. 

Imperial  Electric  Supplies,  Ltd.,  London. 

International  Electrical  Engineermg  Co.,  London. 

Johnson-Lundell  Electric  Traction  Co.,  Ltd.,  London. 

Lahmeyer  Electrical  Co.,  Ltd.,  London. 

Maguire  &  Baucus,  London. 

Miller  &  Co  ,  Ltd.,  Edinburgh,  Scotland. 

Milnes  &  Co.,  George  P.,  Hadley  and  Birkenhead,  England. 
Siemens  Bros.  &  Co.,  Ltd.,  London 

Soci<;t6  Industrielle  d'Electricitf   Precedes   Westinghouse,  Paris, 
France. 

Suter&  Co.,  Ltd.,  Frank,  London. 

Union  Elektricitats-Gesellschalt,  Berlin,  Germany. 

Western  Electric  Co.,  London. 

Westinghouse  Brake  Co.,  Ltd.,  London. 

Witting  Bros.,  Electrical  Engineers  and  Contractors,  Ltd.,  London. 


For  E  uropean  Advertisements  sec  pages  34-102  of  this  issue 


i  BEFORE  ORDERING  REGISTERS  IT  WILL  | 

t        PAY  YOU  TO  INVESTIGATE  THE  | 

I       ''SELF-RECORDING"  TYPE  OF  THE  I 

I  St.  Louis  Register  Co.  | 

41         See  Advertisement  on  page  4  of  this  issue 

1      GILES  S.  ALLISON  | 

I  Sole  sales  Agent        57  Broadway,  New  York  ' 


it 


EOOINIOMV 


Self  -  lubricating  Trolley 
Harp  and  Wheel'^ 


DECREASED  FRICTION 

on  account  of  ball 
bearings 

LARGE  WHEEL 

and  consequent 

Longer  Life 

Lateral  movement  of 
wheel  saves  wheel  and 
wire  on  rounding  curves 


and 


PREVENTS  JUMPING  OFF, 

MANUFACTURED  BY 

Edison-Johnson  Electrical  Mfg.  Co. 

58  Greene  Street,  New  York  City 
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The  New  Haver  Fare  Registers 


ALL 
STYLES 


SQUARE 

AND 

ROU/\D 


SINGLE 

DOUBLE 

TRIPLE 


ROUND  SINGLE  SQUAHt  ilNGLE 

ROUND   DOUBLE  REGISTER 


SQUARE  DOUBLE 


SQUARE  TRIPLE 


YOU  certainly  want  the  best. 
WE  simply  state 

THAT  The  "  New  Haven  "  Fare  Registers 
possess  all  the  valuable  features  of  ALL  other 
makes,  and  besides  others  of  their  own. 

THAT  they  are  constructed  on  principles  which 
years  of  experience  and  experiment  have 
demonstrated  to  be  absolutely  correct,  and 
we  suggest 

THAT  YOU  test  a  sample  for  YOURSELF,  to  be 
returned  if  not  satisfactory. 


....FULLY  GUARANTEED.... 


They  say=== 


The  New  Haver 

(}».■  •■ 

4^  1 

f 

Trolley  Pole  calelier 

v\\ 

1 

is  the  best  get 


WE  THINK  YOU'LL  THI/NK  so  too  after  a  trial  If 
you  don't,  why  just  send  the  sample  back. 


REMEMBER==Our  guarantee  with  each  one. 


THE  INEW  HAVEIN  CAR  REGISTER  CO.  ncw  navcn.  conn. 


Full  Exhibit  at  Convention  Spuce  at  Main  Entrance 
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ALARM  REGISTERING 

PUNCH 


ALARM 
REGISTERING  PUNCH 


THIS  Register  we  claim  to  be  the  most 
perfect  check  yet  devised  for  the  collec- 
tion and  registration  of  fares  on  Street 
Railroads,  especially  where  different  rates  of 
fares  and  tickets  are  to  be  collected. 

The  conductor  is  provided  with  Trip  Slips  of 
different  colors  for  different  rates  of  fare,  on 
which  he  is  obliged  to  punch  out  a  number 
every  time  he  receives  a  fare  ;  there  is  a  register 
in  the  Punch  which  records  the  number  of  times 
it  is  operated  ;  the  register  and  the  receptacle  for 
clippings  are  secured  by  a  combination  lock, 
which  renders  access  to  them  impossible  by  any 
one  unacquainted  with  the  combination. 

When  the  conductor  renders  his  report  to  the 
ofiice  he  returns  his  Trip  Slips,  Tickets  and 
Punch ;  and  the  Register  Totals,  Slips,  and 


Clippings  should  agree.  This  system  has  been  found  very  perfect  by  the  roads  using  it,  being  some  of  the  largest  in  this 
and  foreign  countries. 


RAILWAY  REGISTER 
MANUFACTURING  CO. 

For  further  particulars,  prices,  etc.,  address  all  communications  to 

EDWARD  BEADLE,  Manager,  1193  Broadway,  New  York,  U.S.  A. 


MODEL 
REGISTER 


THIS  portable  Register  is  the  best  of  its  class  yet  introduced. 
Each  time  it  is  operated,  the  bell  rings,  the  fare  is  recorded, 
and  a  corresponding  figure  is  shown  through  the  opening 
on  front  of  the  register  in  view  of  the  passenger.    It  also  has  an 
indication  plate  showing  the  direction  the  car  is  going,  and  which 
the  conductor  is  compelled  to  change  at  the  end  of  the  route. 

It  is  also  provided  with  a  punch  at  side  to  cancel  passes, 
tickets,  transfers,  etc.,  making,  in  all,  a  very  perfect  and  hand- 
some machine. 

It  has  many  advantages  over  the  clock  or  stationery  register,  as 
conductors  can  collect  their  fares  much  more  rapidly  by  thus 
doing  away  with  reaching  over  the  passengers'  heads  to  operate 
the  register  rope  or  rod  attachment.  It  also  avoids  the  necessity 
of  having  some  one  to  take  off  the  state  of  the  register  each  time 
a  conductor  changes  his  car,  as  with  The  Model  he  uses  the  same 
register  during  the  entire  day,  and  is  solely  responsible  for  it. 

We  can  highly  recommend  this  register  to  roads  having  one  rate 
of  Cash  fare.  Tickets,  Transfers,  etc. 


Special  Attention  Paid  to  Export  Orders 


THE  MODEL 
fare  REGISTER 
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„    Jill  llilllilll  111^ 


iiiiiiiiiiiiiiiiiiii 


iiiiiiiiilll 


YOU  CANT  BEAT  IT. 

Our  registers  are  made  in  such  a  way  that  it  is  impossible  to  open  the  n  n  1 
set  them  back  without  detection. 

This  is  because  of  the  signature  seal. 

The  case  is  locked  to  the  bed  plate  by  a  spring  lock.  Over  this  lock  i  1. 1  i 
a  signature  seal. 

The  only  way  to  open  the  register  then  is  to  break  the  glass.  This  destroys 
the  slip  of  paper  on  which  the  signature  is  written. 

The  only  way  to  put  things  back  again  is  to  counterfeit  the  signature  and 
duplicate  the  paper,  which  is  utterly  impossible  under  the  circumstances  under 
which  it  must  be  done. 

More  than  that,  even  if  the  machine  were  all  taken  apart,  no  one  can  set  the 
totalizer  back. 

The  International  Totalizer  is  the  only  one  that  cannot  be  set  back  in  any  way. 
Your  permanent  record  is  protected  for  all  time. 

The  International  Register  may  not  be  absolute  perfection,  but  it  is  nearer 
perfection  than  any  other  register. 

It  will  save  you  money  and  worry  on  your  line. 

The  biggest  and  best  street  railways  in  the  country  are  using  it. 

THE  INTERNATIONAL  REGISTER  COMPANY, 

n8-J32  W.  Jackson  Boulevard,  Chicago,  III. 

SALES  AGENTS  

Frank  Ridlon  Company,  200  Summer  St.,  Boston,  Mass. 

The  Mayer  &  Englund  Company,  10  South  Tenth  St.,  Philadelphia,  Pa. 

losHUA  Hendy  Machine  Works,  38  Fremont  St.,  San  Francisco,  Cal. 


I 


:HARLES  AUSTIN  BATES  N  Y 
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It  l^c^istcrs, 

Indicates  and 

Computes 

Separately 

Fares  of  All  Kinds 


IT  tabulates  and  keeps  all  records  more  accurately 
than  a  book-keeper  on  each  car  could  do.  Its 
operation  is  rapid  and  accurate. 

It  gives  the  company  a  printed  report  for  each  day's 
business. 

It  saves  to  the  company  the  large  expenditure  for  con- 
ductors' supplies,  and  50  per  cent,  of  detail 
work  in  the  office.  Its  operation  is  fair,  but 
exacting,  to  the  conductor  and  cashier. 

It  provides  a  system  whereby  the  collection  of  fares, 
and  accounting  for  same,  must  be  done  in  a 
business  way.  All  managers  want  it  done  that 
way.  Some  have  carefully  investigated  and  are 
doing  it  that  way.  Others  will  investigate  and 
do  it  our  way. 

We  exhibit  in  October  at  the  AMERICAN 
STREET  RAILWAY  CONVENTION 
IN  NEW  YORK.    Please  see  us  there. 


The  Ohmer  Car  [Register  Co. 

DAYTON,  OHIO. 
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STREET  RAILWAY  MANAGERS 

AND  THEIR  PRACTICAL  ASSISTANTS  ARE  FAMILIAR  WITH  THE 

Barrett  Automatic 


Lever  Jack 


AS  IT  IS  A 

RECOGNIZED 

STANDARD 


/^"^  1  O  Cn  r^Ar^    Barrett  Jacks  have  been  placed  with  American  Railroad  and 

V-y  Vwl     1  i^O^Uv/v/    Street  Railway  Companies  initiniiiiiiiiit 


No.  2.    AUT.  LOWERING 
JACK 


No.  32.    TRACK  JACK 


SPECIAL  PIT  JACK 


No.  19.    AUT.  LOWERING 
JACK 


WE  MAKE  FIFTEEN  DIFFERENT  MODIFICATIONS  SUITABLE  TO 
EVERY   PURPOSE   FOR  WHICH   A  JACK   IS  REQUIRED 


...The  BARRETT  JACK  is  manufactured  only  by 


The  Duff  Manufacturing  Co. 


OFFICE,  WESTINGHOUSE  BLDG. 

PITTSBURG,  PA. 


WORKS 

ALLEGHENY,  PA. 
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NINE  YEARS  OF  ACTUAL  SERVICE 

HAVE  PROVED  THAT  THE  DeWITT  SAIND  BOX  HAS  INO  EODAL 

SinPLICirV  of  CONSTRUCTION,  RELIABILITY  and  DURABILITY  are  the  essential 
requirements  of  a  good  Sand  Box.  The  best  is  the  one  which  possesses  these  features 
in  the  highest  degree.  In  the  DeWITT  SAND  BOX  they  are  combined  to  an  extent  not 
approached  by  any  other  on  the  market 

DeWITT'S 

COMVION  SENSE 
SAND  BOX 


There  are  no  complicated  parts  to  gtt  out  of 
order.  The  best  materials  are  used  and  the  box 
will  last  as  long  as  the  car  body. 


We  have  never  received  a  single  complaint  from 
any  of  the  500  roads  on  which  the  DeWITT 
SAND  BOX  is  in  daily  use. 

No  matter  how  hard  the  sand  may  be  caked  in 
the  hopper  of  box,  by  pushing  the  plunger  or 
pulling  the  lever  a  few  times  the  knives  will 
loosen  it  so  as  to  flow  freely.  There  is  no  pos- 
sibility of  locking  open  the  valve  and  losing  the 
sand,  as  small  stones  in  the  sand  cannot  in- 
terfere with  the  valve  slides. 


Write  for  booklet  of  testimonials  from  street  railway 
companies  who  are  using  our  boxes.  It  will  tell  you 
how  they  have  found  them.  No  guess  work  about  it; 
only  facts.  Sold  with  written  guarantee  to  work  sat- 
isfactorily if  properly  installed 


'  Will  gladly  send  a  pair  on  trial 


DeWITT  SAND  BOX  CO.,  906  Third  Ave.,  TROY,  N.  Y. 


BOX. 


NO  VALVE 

FEW  PARTS 
CHEAPEST  TO  APPLY 

PRICE  LOW 

Endorsed  by  Leading 
Roads  In  America 
and  Europe 

Sample  Pair  sent  for 
trial  to  any  road. 

CANNOT  RUST.  LEAK, 
WASTE  SAND,  DRAW 
MOISTURE 


HAM  SAND  BOX  CO., 


TROY,  N.  Y. 


Eastern  Agent,  FRANCIS  QRANQER,  26  Cortlandt  St.,  New  York. 
Chicago  Agents,  PORTER  &  BERO,  309  Dearborn  St. 


FLAT  WHEELS  NO  LONGER 
A  TROUBLE  AND  EXPENSE 

This  evil  thoroughly  and  scientifically  eradicated  by  use  of 
THE  WHEEL  TRUING  BRAKE  SHOE 


Trues  your  wheels  for  less  than  one  dollar  a  pair  and  without 
taking  the  car  out  of  service.    In  use  all  over  the  world. 


WHEEL  TRUING  BRAKE  SHOE  CO. 


DETROIT,  MICH. 


(tPHQAP  a  M       rn  Largest  Street  Car  Advertising  Concern  in  the  World. 

\|KlfJ\\llv    11,100  Aill.    VV    WVfM  We  are  prepared  to  negotiate  for  Long  Time  Leases  with  First  Class  Roadi 

^  ^  7  in  any  part  ol  the  United  States. 

BRANCH  OFFICES  IN  LBADINQ  CITIES.  GENBRAL.   OPPICES,    253    BROADWAY,    NEW  YORK. 


THE  AMERICAN  BRAKE  SHOE  CO.,  Old  Colony  Building,  CHICAGO, 

Owner  of  Numerous  Patents  covering  Tire  Dressing,  Extra  Durable,  Extra  Strong  and  High  Friction 

BRAKE  SHOES  FOR  STEAM  AND  ELECTRIC  RAILWAYS. 

THE    SARGENT   COMPANY,  ,    «.Nur»=Tu«.  ...  so.=  HOSS-MEEHAN   FOUNDRY  CO., 

CHICAGO.  .    RAMAPO    FOUNDRY    CO.,  CHATTANOOGA.  TENN. 

PARKER   <<    TOPPING,  MANWAH,  N.  J.  EUREKA    FOUNDRY  CO.. 

ST.  PAUL,  MINN.  CINCINNATI,  0. 

WESTERN    ELECTRICAL   SUPPLY  CO..      AMERICAN    STEEL   CASTING  CO.,  PORTER   *  BERG, 

ST.  LOUIS.  THURLOW,  PA.  CHICAGO. 
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MAGNUS 

^  TROLLEY  WHEELS  ^ 


GIVE  GREATEST  MILEAGE. 
MOST  EASILY  CARED  FOR. 
MOST  ECONOMICAL. 
HIGHEST  CONDUCTIVITY. 


They  are  Standard  on  the 
Brooklyn  Heights  Railroad, 
and  inany  other  Street  Rail- 
ways. 


lyi  A(~^^T  TC  is  acknowledged  by  mechanical  men  gen- 
iTir^VJi^  >J  erally  throughout  the  country  to  be  the  best 
]\/J  pT  A  T  wearing  metal  obtainable  ;  and  you  can  not 

ITII^  1  i-VJ^  ....  mistake  in  buying  MAGNUS 

Trolley  Wheels.  ...  Send  us  a  Trial  Order  and  be  convinced. 


Magnus  Metal  Co. 


364  NINTH  STREET 

JERSEY  CITY,  N.  J. 


830  ELLICOTT  SQUARE 
BUFFALO,  N.  Y. 


Reading  Car 
Wheel  Co. 


READING,  PA. 


Makers  of 
Car  Wheels  for 
Street  Railway 
Service 


Our  methods  of  manufacture 
have  been  developed  on  scien- 
tific lines;  and  our  wheel  de- 
signs are  of  the  most  approved 
patterns.      ::    ::    ::    ::    ::  :; 


We  are  prepared  to  furnish 
wheels  fitted  to  axles  as  well 
as  loose.     ::    ::    ::    ::    ::  :: 


WE  are  newcomers  in  the  Street  Rail- 
way field,  but  we  are  not  novices  in 
the  manufacture  of  car  wheels,  hav- 
ing to  our  credit  many  years  of  success  in 
the  production  of  cast  iron  car  wheels  for 
steam  railroad  service. 

WE   SOLICIT  YOUR  ENQUIRIES 


H.  H.  HEWITT,  President 
BUFFALO,  N.  Y. 


S.  G.  BAKER,  Gen.  Sales  Agent 
READING,  PA. 


GRIFFIN 


WHEEL 
COMPANY 


WORKS : 

CHICAGO 

DETROIT 

DENVER 

ST.  PAUL 

TACOMA 

KANSAS  CITY 

CAR  WHEELS 

Description 


THE. 


Baltimore  Car  Wheel  Co. 

BALTIMORE,  MD..  U.  S.  A. 


HILLED  WHEELS  of  all  pat- 
terns and  sizes,  for  every 
service,  with  or  without  axles. 


See  Advertisement  in  Section  VIII. 


Electric 
Railway 
Department 

of    v-V^-^  ■ ' 

The  standard 

Car  Wheel  Company 

Cleveland,  Ohio. 


ESSENTIAL  POINTS 


STRENGTH  AND  DEEP  CHILL 


Manufacturers  of 

ALL  STYLES  AND  .SIZES  OF 

CHILLED 


t  WHEELS 


For  City  and  Suburban  Lines 

Axles  Furnished 
and  Wheels  Fitted 

WRITE  FOR  PRICES.  . 
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LoBDELL  Car  Wheel  Company, 


WILMINGTON,  DEL,  U.  S.  A. 


The  Largest 
and 
Oldest 
Car  Wheel 
Establish- 
ment in  the 
Country. 


A\ANUFACTURERS  OF 


CAR  WHEELS 


OF  ALL  SIZES  AND 

DESCRIPTIONS  FOR 


ELECTRIC  AND  CABLE  CARS,  SNOW  PLOWS,  SPRINKLERS,  HORSE  CARS,  Etc. 

GROUND  PERFECTLY  TRUE  ON  TREADS. 


"I? 'i*  *it*  *1*     '1' "4*        '4' 'i? 't*  "Jt*  "4? 


Lehigh  Car,  Wheel  sl  Axle  Works 

Successors  to  McKEE,  FULLER  &  CO. 


POST  OFFICE  ADDRESS 


CATASAUQUA,  PA.,  U.  S.  A. 


works  at  FuliertoD,  Pa. 

L.  V.  R.  R. 


caDie  code 
carwheei,  catasauqua 


BROAD  AND  NARROW  GAUGE 


Freight  and  Coal  Cars 


OF  EVERY  DESCRIPTION 


CHILLED  AND  STEEL  TIRED 

CAR  WHEELS 

For  Electric  Railway  and  Steam  Railroad  Service 

Hammered  Axles 


AND  OTHER  FORCINGS 


Capacity... 
20  Cars  Per  Day 
300  Wheels  Per  Day 


Wheels  fitted  to  Axles 
and  prices  furnished  on 
application  .... 
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.New  York  Car  Wheel  Works... 


General  Office  and  Works 

...BUFFALO,  N.  Y. 


New  York  Office  and  Works 

...Corner  Greenwich  and  Bank  Sts. 


...Makers  of  


HIQH  GRADE 


WHEELS 


FOR 


Electric  and  Cable 
Tramway 


...  AND .. 


steam  Railway 
Service... 


SPECIAL  QUALITY  COLD  ROLLED 
...AXLES  


Of  the  Highest  Quality  and  Finish... 


Wheels  Finished  and  Fitted  to  Axles  in  a  Perfect  Mechanical  Manner. 
Largest  and  most  Complete  Equipment  and  Plant  for  the  Manufacture 
of  all  Sizes  and  Kinds  of  Wheels  for  Electric  Service... 


STREET  RAILWAY,  JOURNAL. 
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Improved  Car  Wheels 

rOR    CITY    AND    IMTBRURBAiN  SBRVIGC 


The  only 

Spoke  Wheel 

adapted  for 

heavy,  hiyh= 

speed  service. 

Stronger  Spokes 
Stronger  Flange 
Deep,  Even  Chill 
Greater  Mileage 
Absolute  Safetg 

Are  Important  Advantages 
of  our 

ee-Enforcea 
Spoke  Wheel 


'T'HIS  Wheel  is  being  substi= 
tuted  in  place  of  the  old 
style  Plate  Wheel  because  it 
does  NOT  rumble  and  roar 
when  on  paved  city  streets 

A  SAMPLE  Order  will  prove 
its    superiority    over  the 
old  style  Spoke  Wheel. 


WRITE    FOR    BOOKLET    ON  WHEELS 


St.  Louis  Car  Wheel  Co. 


ST.  LOU  15,  MO. 
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A.  FRENCH  SPRING  CO. 


MANUFACTURERS  OF 


Crucible  Cast  Steel  Elliptic  and  Spiral 

SPRINGS 

OF  SUPERIOR  QUALITY 


FOR 


ELECTRIC  CARS 


Office  and  Works,  PfTtSBURGH,  fftk,^  Liberty  Sts. 

AGENCIES: 

NEW  YORK,  1608  Empire  Building.      CHICAGO,  1414  Fisher  Building. 


RESPESS 


I 
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QUALITY, 
STRENGTH 

AND 

MECHANICAL 
SKILL 

Have  always  been  strong 
features  in  the  manufacture 
of  our  SPRINGS,  and  the 
prime  factors  in  placing 
them  high  in  the  estimation 
of  all  users. 


PRICES, 
TESTS,  DRAWINGS, 
ORDER  BLANKS 
AND 

FULL  INFORMATION 

WILL  BE 
GLADLY  FURNISHED 
UPON 
APPLICATION. 

Send  for  Copy  of  Our 
New  Illustrated 
Catalogue. 


CHARLES  SCOTT  SPRINfi  CO. 

•VSSilS"         PHILADELPHIA.  PA.  "^SS" 

FISHER  BLDG.  UMION  TRUST  BLDG.  CUYAHOGA  BLDG. 

CHICAGO.  ST  LOUIS.  CLEVELAND. 
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Elliptic 


TRADE  MARK 


and  Coil 


SPRINGS 


OF  SUPERIOR  QUALITY 

FOR  ANY  STYLE  OF  TRUCKS 


Detroit  SteeL  &  Spring  Co. 

Detroit, 


Mich. 


TRADE  MARK 


1|W 


Folding  Uate  for  Double  Door  Cars 


ECIFV 
Wood's  Gates 

FOR  ALL  NEW  CARS  AND 
PROTECT  YOUR  PATRONS 
BY  EQUIPPING  YOUR  OLD 
CARS  -    .  . 

12,500  CARS  EQUIPPED 
SE^D  FOR  PRICES 

The  R.  Bliss  MTg  Co. 

PAWTUCKEf,  RHODE  ISLAND 


Standard  Gate  for  Single  Door  Cars 


ENGLISH  AGENTS 

R.  W.  BLACKWELL  «&  CO.,  Limited 

LONDON,  ENGLAND 


THE 

HIPWOODBARRETT 
CzkX  and  Vehicle 
Fender  Co.... 

26  CORTLANDT  STREET 
Factory,  Lakeport,  N.  H. 

...EXHIBIT  IN  ANNEX  AT  CONVENTION... 
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TME  TWENTIETH  CENTURY  LIFEGUARD 

Fourteen  Points  of  Advantage. 


,  I  III  11 1 1 1 1 1 1 1 1 1 

^lllffflllllllllllll 


1.  The  Twentieth  Century  L,ifeguard  can  be  run  at  any  desired 

height  from  track. 

2.  It  can  be  dropped  to  track  instantly  and  is  locked  to  prevent  rising 

over  a  fallen  obstacle,  an  entirely  new  feature  in  fenders. 
3-  It  can  be  raised  back  to  any  desired  height  while  car  is  running 
full  speed.    It  is  also  conveniently  folded. 

4.  Can  be  worked  from  platform  or  centre  of  a  cable  car  by  simply 

lengthening  press  rods,  another  new  feature  in  this  Fender. 

5.  It  is  detached  from  car  in  the  simplest  manner  possible. 

6.  Is  interchangeable  to  any  car,  as  all  Fendeis  are  constructed  on  a 

standard  size. 

The  foot  lever  is  worked  by  motorman's  foot  in  a  convenient 
position. 

The  Twentieth  Century  Lifeguard  does  not  need  adjusting  when 
placed  on  car,  that  being  done  by  foot  lever,  so  no  time  is  lost 
at  end  of  trips. 

It  protects  the  dash  in  a  most  flexible  manner  and  frame  is 

cushioned  throughout. 
It  is  of  simple  construction  and  all  parts  are  interchangeable. 
When  striking  a  heavy  obstacle  the  slide  frame  is  pressed  into 

main  frame  giving  greater  strength. 
The  steel  strips  are  unbreakable,  they  being  very  thin  and  pliable. 
The  Fender  can  be  knocked  out  of  square  six  (6)  inches  without 
injury. 

The  Fender  is  inexpensive  and  is  easy  to  repair  by  simply 
drawing  hinge  rod  out ;  the  two  parts  of  Fender  are  divided. 


7- 


10. 

II. 

12. 
13- 

14. 


W.  T.  WATSON,  Patentee, 

CARoFENDER  IN  OPERATIVE  POSITION.  P.  O.  Box  769,  NEW  YORK. 


showincthefendeR 


The  above  cut  represents  our 

SELF  ADJUSTINQ  CAR  FENDER 

This  fender  is  light,  durable,  neat,  cheap  and  a  life  saver; 
it  is  the  lightest  fender  now  on  the  market  (weight  comp'ete, 
per  pair,  JOO  lbs.)»  made  throughout  of  the  best  wrought  iron, 
never  breaks — only  bends,  most  convenient  for  handling; 
stows  closely  under  platform.  All  the  good  features  with 
none  of  the  bad.  It  is  now  in  use  on  several  of  our  leading 
roads.  Full  size  model  may  be  seen  at  our  office.  Price  per 
set,  $25.00. 


EDWARD  L.  DUNNING  CO. 


Sole  Manufacturers 
and  Ageote.  ... 


64  FEDERAL  ST.,  BOSTON,  MASS. 


THE 


Doner  Folding  Door 

FOR  STREET,  INTERIRBIVN 
AND  ELEVATED  CARS 


4  Strong  Points  in  its  Favor 

1st.    It  requires  the  least  space. 
2nd.  Quick  action. 
3rd.  Does  not  get  out  of  repair 
easily. 

4th.  Door  can  be  opened  readily 
when  the  platform  is  crowded. 

Duner's  Folding  Door  is  now  used 
on  the  Northwestern  and  the  Lake 
Street  Elevated  roads  and  the  Cal- 
umet Electric  Street  R.  R.  of  Chica- 
go. Refer,  by  permission,  to  Gen. 
Supt.  F.  Hedley,  Merchants  Loan  & 
Trust  Building,  Chicago. 


For  further  Information  address  : 

J.  C.  DUNER 
360  watt  Avenue  -  PILLMAN,  ILL. 
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"  Compo" 

TRADE  MARK 


"COMPO 

SPECIALTIES 


With  CORK  INSERTS 


PATENTED 


For  Automobiles  with  Band  Brake  x 

m 

Brakes  without  gripping.     Brake  shoes  ^ 
are  made  expressly  for  rubber  tires.    Cork  «  j,,.^ 
being  resilient,  does  not  gather  up  the  grit  s. 
or  score  the  tire.  ' 


POR  LOCOMOTIVE 
TRUCK  A/ND  CAR  SERVICE 


"Compo  " 

TEADE  MARK 


Flectric 
Railway  5hoe 


"  Compo  " 

TRADE  MARK 


Specially  adapted  to  the 
ELECTRIC  STREET 
RAILWAY  SERVICE 

where  frequent  and  effective  stops  are 
required.  Largely  in  use  in  New  Eng- 
land. Shows  highest  co-efficient  of 
friction  in  Master  Car  Builders  Associa- 
tion tests. 

The  elasticity  of  the  cork  overcomes 
gripping  and  skidding  the  wheels  and 
gives  smoother  running  of  the  cars. 


PREVE/\TS 
SLIPPING 
OF  BELTS 

GIVES 
INCREASED 
POWER 

Iron  pulleys  in  all  sizes. 
Corks  inserted  in  wood 
II  XII  inch  Dynamo  Pulley  and  paper  pulleys. 

An  official  comparative  test  at  Polytechnic  Institute,  Wor- 
cester, Mass.,  on  an  Alden  Absorption  Dynamometer  shows 
average  slip  of  belt  over  fifty  per  cent,  less  on  "Compo" 
pulley  than  a  ptain  iron  wire  pulley. 


mmm 

CLLTCHIS 

Insures  smooth 
running,  and 
overcomes  a  1 1 
gripping  and 
strain  on  ma- 
chinery. We  use 
cork  in  its  nat- 
ural  elastic 
state  and  not 
compressed 
ground  cork  in 
blocks. 

620  Atlantic  Ave., 


Allston  Foundry  Co., 


BOSTON,  MASS. 


WILLIAM  W.  WHlTCOriB,  President 


f^^YOU  NEED  THE 


Universal  Safety  Tread 

On  Your  Car  Steps,  Platforms  and  Floors. 


Clean,  Safe,  Durable,  Outwears  all  other  forms  6f  Tread. 
Samples  and  Price  List  Furnlstied. 

Universal  Safety  Tread  Co.,  '^^^^^'^''l:  y. 


SEAMLESS  STRUCTURAL  CO., 

Manufacturers  of 

Rolled  Steel  Gongs, 


Foot  Gongs  and 
Attachments  for 
Street  Cars. 


Tlie  Host  Durable 
Qong  Made. 


P.  o.  Box  246.         WORKS,  718  to  732  HANOVER  ST., 
MILW^AUKEE,  WIS. 


TAe  McLaughlin 

SAFETY  CAR  COUPLER 


No  Buckling. 
No  Lost  Motion 


P  ,  Itiis  an 
Automatic 
Quadruple  Lock 


Is  quicker  of  movement,  in  czwse  of  fire,  than 
B^ny  other  type  u^ed  for  Street  R ek.il wa.y./'. 
It  is  a^n  automevtic  quadruple  lock;  it  hak.s 
lock  for  lock.  It  covers  all  the  requirements 
of  the  la^w.  It  is  the  style  of  coupler  Zkdopted 
by  the  Master  Ce^r  Builders  Association  of  the 
United  States, 

Write  for  prices. 

Mclaughlin  car  coupler  co., 

Hutchinsor\  St.  and  Columbia  Ave., 

Phil&.delphia,  Pa>.. 
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MERIT  WINS 


•  •  • 


A' 


FTER  a  rigid  investigation  of  the  workings  and  merits  of  the  Van  Dorn  Automatic  Couplings,  the 
Manhattan  Railway  Co.  of  New  York  has  placed  an  order  with  us  direct  for  1,000  CAR  EQUIP- 
MENTS, and  has  also  specified  the  Van  Dorn  Couplers  with  draft  rigging  for  loo  new  cars 
ordered  of  car  builders.    All  the  new  Boston  Elevated  Cars  have  also  been  equipped  by  us.  They 

have  been  in  use  eight  years  on  street  and 
interurban  roads,  and  we  have  over  50,000 
in  operation  on  this  class  of  seivice.  They 
have  also  been  in  use  on  the  elevated  roads 
of  Chicago  for  seven  years.  These  facts 
demonstrate 


Van  Dorn's  Automatic  Draw  Bar  with  patented 
draft  appliance,  as  applied  to  the  motor  end  of 
motor  car  of  the  Manhattan  Railway  Co. 


We  have  now  sixteen  sizes  of  couplers, 
adapted  to  all  conditions  of  traffic.  Every- 
thing about  the  Van  Dorn  Couplers  is  fixed 
facts — no  gravity,  and  the  tightest  coup- 
ling ever  effected.  Another  thing  that 
makes  our  couplers  a  favorite  the  whole 
country  over  is  the  complete  draft  rigging 
furnished  in  connection  with  the  couplings. 
We  build  what  is  called  the  D.  L,-  Barnes 
patent  swivel  on  the  body  bolster  in  con- 
nection with  our  automatic  head,  which 
assures  smooth  running  trains  without  a 
particle  of  jerking  motion.  We  also  build 
the  Van  Dorn  patent  draft  rigging  for 
motor  cars,  especially  designed  by  us  to  clear  motors  and  yet  give  direct  pull.  Be  sure  to  specify  Van 
Dorn  equipment  on  your  new  rolling  stock,  and  take  no  other.    For  further  information,  apply  to 


STANDARD  .  rVPES  OF  VAN;  DORN  COUPLERS. 


The  Grebd 
Superiority 

of  the 

Couplers 


EUROPEAN  REPRESENTATIVES  ^       JJK       XT  £kf^      r%C%I>  K  C 

Robert  W.  Blackwcll  &  Co.  I           •    *  •    V  IXm  Ky\J. 

59  City  Road,  London.  E.  C  .  ¥       Mona^dnock  Block              CHICAGO,  ILL. 

50  Boulevard  Haussmann,  Paris  J 

1  Rue  D  Arenburg,  Brussels         •  W.  T.  VAN  DORN,  General  Manager 
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We  carry  the  l8k.rgest  stock  qf  exclu./'ively  high-grade  electric 
railway  material  in  the  United  St&.tes.  Our  line  covers  all 
supplies  necessary  for  the  line,  power  house,  aiid  rolling  stock. 


LEADING  manufacturers  throughout  the  Country  recognize  us  as 
possessing  the  most  complete  facilities  for  handling  strictly 
-r  high-grade  material  for  the  construction,  operation  and  main- 
tenance of  electric  railways,  and  as  a  result  we  represent  the  leaders 
in  every  line  of  railway  specialties.  We  also  manufacture  a  great 
many  articles  of  our  own  design.  The  following  are  some  of  the 
principal  factories  we  represent  in  the  Eastern  territory: 

R.  D.  NUTTALL  COMPANY,  Pittsburg,  Pa. 

Gears,  Pinions,  Bearings  and  Trolleys. 
THE  INTERNATIONAL  REGISTER  CO.,  Chicago,  III. 

Fare  Registers  and  Register  Fittings. 
THE  PROTECTED  RAIL  BOND  COMPANY,  Philadelphia,  Pa. 

Flexible  "Protected"  Rail  Bonds. 
W.  T.  C.  MACALLEN  COMPANY,  Boston,  Mass. 

"  Macallen"  Overhead  Insulation — all  designs. 
WILLIAM  HALL  &  COMPANY,  Boston,  Mass. 

Overhead  Brass  Fixtures. 
STRIEBY  &  FOOTE  COMPANY,  Newark,  N  T- 

Drop  Forged  Steel  Specialties. 
AMERICAN  ELECTRIC  HEATING  CORP.,  Boston,  Mass. 

Electric  Car  Heaters  of  all  designs. 
GARTON-DANIELS  COMPANY,  Keokuk,  Iowa. 

"Garton"  Lightning  Arresters. 

SPEER  CARBON  COMPANY,  St.  Mary's,  Pa. 

Motor  and  Generator  Carbons. 

TROLLEY  VESTIBULE  SHADE  CO.,  Bridgeport,  Conn. 

Automatic  Car  Vestibule  Shades. 
SUN  ELECTRIC  MANUFACTURING  CO.,  Philadelphia,  Pa. 

Complete  Line  of  Railway  Telephones. 
BRADFORD  BELTING  COMPANY,  Cincinnati,  Ohio. 

"Monarch"  Insulating  Paint. 
STERLING  VARNISH  COMPANY,  Pittsburg,  Pa. 

Insulating  and  Finishing  Varnishes. 


Our  general  catalogue  No.  2  is  pronotmced  the  most  complete  and  val 

Supplies  ever  issued.     Have  you  a  copj 

uable  Handbook  of  Street  Railway 

n. 

Our  exhibit  in  the  Madi./-on  Square  Ga^rden  iy 
end  of  the  North  Gallery,  where  we  shall  be  gla 

located  in  the  Eay'tern 
d  to  see  all  our  friends. 

Section  I 

FINANCIAL  AND 
ENGINEERING 

Bankers,  Brokers,  Trust 
Companies,  Engineers 
and  Contractors 


m 


Section  II 


EUROPEAN  MANUFACTUR- 
ERS AND  CONTRACTORS 

L«adlne  British, 

German  and 
French  Housea 


CLASSIFIED 

cvciopm  m 

MiUNUFACTURERS, 

DEALERS, 
CONTRACTORS, 

ETC. 


Section  V 

RAnS  AND  TRACK 
MATERIAL.  SICNAL  SYS- 
TEMS, STRUCTURAL 
IRON  WORK 


Section  VI 

POLES  AND  LINE  MAT- 
ERIAL, RAIL  BONDS,  WIRES 
AND  CONDUITS,  ELEC- 
TRICAL INSTRUMENTS 
AND  SUPPLIES 


SECTIO/N  Vlil. 


ROLLING  STOCK 


Cars,  Trucks,  Snow  Plows,  Sweepers  and  Sprinklers 


Section  III 


ELECTRICAL  MACHINERY, 
STORAGE  BAHERIES, 
MOTIVE  POWER 
SYSTEMS 


Section  VII 

CAR  and  TRUCK 
EQUIPMENT 

^Brakes,  Registers,  Fenders, 
^\  heels,  Heaters,  I1ead> 
lights.  Trolleys, 
Gears,  etc. 
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Center  Bearing 

Maximum 
Swing  Bolster 


Center  Bearing 
Maximum 
Fixed  Bolster 


'pHE  jDALTIMORE  QAR  ^HEEL  (^OMPANY, 

jgALTlMORE,    ]y[D.,  USA 


MANUFACTURERS  OF 


THE    LORD  BALTIMORE 

4.WHEEL,  BOaiE  AID  MAXIMUM  TRACTION 

KLECTRIC  CAR  TRUCKS 


Center  Bearing 
Short  Wheel  Base 
Swing  Bolster 
One  or  Two 
Motors 


Center  Bearing 
Short  Wheel  Base 
Fixed  Bolster 
One  or  Two 
Motors 


STREET  RAILWAY  JOURNAL. 


291 


THE  NILES 

Car  and  Manufacturing  Co. 

NILE5,  OHIO 

W.  C.  ALLISON,  General  Manager  QEO.  E.  PRATT,  Ass't  Qen'l  Manager  and  Coatradlac  Agent 


HANUFACTURERS  OF 


ELECTRIC,  ELEVATED,  SUBURBAN  AND 
STEAM  PASSENGER  CARS  ^ 


HE  new,  extensive  and  modern  equipped  works  of  this  company  will  be  ready  for 
business  November  15th,  1901.  The  floor  space  of  the  erecting  shops  covers 
nearly  seven  acres,  the  latest  modern  machinery  and  appliances  have  been 
installed,  and  the  labor  employed  has  been  carefully  selected,  their  experience  covering 
long  years  of  car  construction. 

A  large  stock  of  well  seasoned  lumber  has  been  stored,  careful  attention  having 
been  given  to  this  important  branch  of  the  business. 

The  construction  of  our  cars  will  combine  the  very  latest  improvements  and  special 
care  will  be  given  to  provide  for  heavy  service  and  high  speed. 

Our  customers  are  assured  that  every  facility  will  be  afforded  them  for  making  a 
thorough  and  careful  inspection  of  their  cars  when  under  construction. 

Specifications  furnished  either  by  this  company  to  a  customer,  or  by  the 
customer  to  this  company  under  which  cars  are  to  be  constructed  will  be 
strictly  adhered  to,  and  contracts  once  made  will  be  honestly  and  faithfully 
executed.  The  character  and  quality  of  the  materials  specified  by  either  party 
to  a  contract  will  be  furnished,  and  no  inferior  quality  substituted. 

Truck,  motor  and  other  manufacturers  whose  appliances  are  to  be  used  in  con- 
nection with  our  cars,  will  be  accorded  every  facility  for  handling  their  appliances  in  our 
works.  Shipments  made  over  the  Baltimore  and  Ohio,  Erie  and  Pennsylvania  Railway 
lines.    We  have  our  own  flats  for  shipping  and  electric  testing  line  around  our  works. 

Full  and  complete  specifications  and  drawings  will  be  furnished  upon  application, 
and  a  representative  of  the  company  will  call  on  request.  We  will  bid  for  equipment 
complete,  or  for  car  body.    Prompt  deliveries  made. 


I 
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'    ESTABLISHED  1839 

J.  M.  JoNES'  Sons 


....BUILDERS  OF.... 

HIGH  GRADE  CARS 

FOR 


ELECTRIC  RAILWAYS 


WEST  TROY,  N.  Y. 
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AMERICAN  CARAFOUINDeY  C$ 

Jackson  &  Sharp  Plant 

WILMI/NGTO/\,  DEL. 


Types  of  Semi-Convertible  Cars*  ^  Both  Upper 
and  Lower  Sash  can  be  Lowered.  ^  The  Most 
Satisfactory  Car  for  Interurban  Service*     «^  «^ 


Builders  of  Any  Type  of  Cars  for  Steam,  Electric  or 
Animal  Traction  for  Either  Domestic  or  Export  Trade* 
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THE  LACONIA  CAR 


FRANK  JONES,  President 

E.  H.  OILMAN,  Treas.  and  Manager 


50  STATE  STREET 


THE  LARGEST  AND  MOST 
COMPLETE  CAR  AND  TRUCK 
MANUFACTURING  PLANT  IN 
NEW  ENGLAND 


STREET  RAILWAY  JOURNAL. 
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COMPANY  WORKS 


BOSTON,  MASS. 


WORKS: 

LACONIA,  N.  H. 


sduthwestei^n 


BUILDERS  OF 


ELECTRIC  CARS 


:^ELECTRIC  TRUCKS 

MALLEABLE  IRON  CASTINGS  FOR  ELECTRICAL  WORK 
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THE  LACONIA  CAR 


FRANK  JONES,  Presideni 

E.  H.  GILMAN,  Treas.  and  Manager 


50  STATE  STREET 


THE  LARGEST  AND  MOST 
COMPLETE  CAR  AND  TRUCK 
MANUFACTURING  PLANT  IN 
NEW  ENGLAND 
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COMPANY  WORKS 


BOSTON,  MASS. 


LACONIA,  N.  H. 


BUILDERS  OF 


ELECTRIC  CARS 


•:^ELECTRIC  TRUCKS 

MALLEABLE  IRON  CASTINGS  FOR  ELECTRICAL  WORK 


lecturers  of 


Electric  Trucks 


Single  and  Double  for 
Every  Condition  of  Service 


Electric  Locomotives 


CD 


Electric  Snow  Plows! 
Royal  Flush  Fenders 

i  ■< 

COLUMBIA  CAR  HEATERS, 

BRAKE  HANDLES,  ETCJ 


Main  Office: 
122  to  132  N.  SANGAMON  ST. 

CHICAGO 

San  Francisco  Office : 

13  FRONT  STREET 


New  York  Offici: 

15  CORTLAND  ST. 

London  Office: 

5  WARWICK  COURT. 
HIGH  HOLBORN.  LONDON,  W.  C. 


SEND  FOR  CUTS  AND  BLUE  PRINTS 
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Chicago  Truck  Company 


^062 

MONADNOCK  BLOCK 


CHICAGO 


Builders  of  Motor  Trucks  for 
all  classes  of  Electric  Service 


TYPE  D. 

This  is  a  short  wheel  base  truck  designed  for  30  to  45  foot  cars  for  high  speed  service  and  heavy  loads. 


TYPE  B. 

This  truck  is  designed  for  25  to  35  foot  cars.  Its  construction  allows  the  car  body  to  be  carried  28  inches  from  the  rail. 
It  is  intended  that  this  truck  be  used  with  the  small  wheels  in  front,  which  enables  us  to  get  from  seven  to  twelve  inches 
nearer  the  end  of  the  car  than  can  be  done  by  any  other  truck. 


Both  of  the  trucks  shown  above  are  absolutely  Swing  flotion  Trucks  and  carry  their 
load  on  full  Elliptic  Springs.    They  are  positively  guaranteed  in  every  respect. 

When  in  the  market  for  trucks  for  any  service,  why  not  talk  with  us  about  it? 
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ECKHAMd 


SYSTEM 

-=0F 


5INQLE  6J)00BLE 


mm 


As  exhibited  at  the  Annual  Street  Car 
Convention  held  at  New  York  City, 
Oct.  9-10-11,  1901. 

The  largest  and  most  complete  System 
of  Electric  Trucks  in  the  World. 

Adapted  to  any  and  all  Conditions  of 
Electric  Service. 

Adopted  as  Standard  by  the  largest 
Electric  Railways  in  the  United  States 
and  Europe. 

Over  1 5,000  in  u5e  in  the 
United  Statu  or  AntKKa 

Satisfaction  Guaranteed 


For  Descriptive  Catalogue,  Testimonials, Price 
I^ists  and  Blue  Prints,  apply  to 
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PECKHAM'S 


Counter-Balanced 

Cantilever  Extension 


''Hi^h  Speed"  Single  Trucks 

Especially  Adapted  for  High  Speed  and  Double  Decked  Cars.    Strictly  Non-Oscillating.    All  Parts  Machine  Fitted 


STANDARD 


Designed  tor  1 8  to  20  Feet  Closed 
and  28  to  30  Feet  Open  Cars 


(  Length,  Wheel  Base,  6  to  8  feet,  as  ordered 
DIMENSIONS-^       '•      Spring  Base  (7-£t.  Wheel  Base)  13  feet  4  inches 
I       "      Open  Car  Truss,  to  suit  length  of  Car  Body 


EXTRA   LONG       Designed  for  20  to  22  Feet  closed    rHiupxTc:,oMc;3  '5'''?^' 'fr^' ?  0°''^^'"'''^ 

*  'V-*  *  *  1  1     „  r-         ^  ^  DIMENSIONS-^  Spring  Base  (7 -ft.  Wneel  Base),  14  feet  6  inches 

and  28  to  32  reet  Open  Cars  (       "       open  car  Truss,  to  suit  length  of  car  Body 


EXTRA  STRONG,  "EXTRA  LONG"  "Metropolitan  Special" 


This  Truck  was  designed  expressly  for  the  Extra  Long  (22  Ft.  Closed— 32  Ft.  over  all)  Electric  Conduit  Cars  of  the  iVletropolitan  Street  Railway  Co. 
of  New  York,  where  100  are  in  use  Making  at  Times  a  Speed  of  Twenty  niles  an  Hour  without  Oscillation. 


.stri^:et  railway  journal. 


PECKHAM'S 


Long:  Wheel  Base. 

No.  26. 


"HIGH  SPEED" 
DOUBLE  TRUCKS 

Designed  Expressly  for  Suburban  and 
Interurban  Electric  Railways. 


Extra  Strong. 

14-A-X-X. 


Long  Wheel  Base. 

M.  C.  B.-30. 


Price  Lists, 
Blue  Prints 
and  Testi= 
monials  Fur- 
nished upon 
Application. 

Guaranteed  to  handle  successfully  the  Heaviest  45  to  60  foot  electric  cars  running  at  a  speed  of  40  to  70  miles  an  hour 
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DPr^k^H  A  IVl Bearing"  "Swing 
r     VIVi  IrVi  T 1  O  Bolsier  Douue  Trucks 

"Standard"  naximum=Traction.  ^!^^z::::zz:;:ijrz 

Equipped  with  Price  Friction  Power  Brake. 


"Extra  Strong"  riaximum-Traction. 


The  Strongest,  Easiest  Riding  and  Most  Economical  "Maximum  Traction"  and  "Short 
Wheel  Base"  Trucks  in  use.    Price  Lists,  Blue  Prints,  etc.,  furnished  upon  application 
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\  Year  or  Progress 


IBOUT   twelve    months    ago  the 
John  Stephenson  Conipan}^  was 
re-organized  with  Joseph  C.  Wil- 
letts  as  President  and  Peter  M.  Kling  as 
General  Manager. 

The  policy  of  the  new  management 
has  been,  and  will  continue  to  be,  both 
progressive  and  conservative — progres- 
sive as  regards  that  enterprise  in  the 
obtaining  of  orders  and  increase  in  manu- 
facturing facilities  by  which  alone  any 
business  establishment  can  do  full  justice 
to  itself  and  its  patrons  ;  and  conserva- 
tive to  the  extent  of  continuing  unimpaired  that  policy  of  honest  material  and  excel- 
lent mechanical  construction  with  which  for  years  past  the  name  of  Stephenson  has  been 
associated. 

As  a  logical  result  of  this  policy,  it  has  been  found  necessary  to  increase  greatly  the 
manufacturing  facilities,  until  the  present  capacity  of  the  buildings  is  double  that  of 
a  year  ago. 

Two  interior  views,  showing  portions  of  the  shops,  are  presented  herewith.    There  is 

now  floor  room  for  loo  cars,  under  con- 
struction— a  capacity   absolutely  neces- 


sary for  the  prompt  executing  of  present 
and  prospective  orders. 

The  advantageous  location  of  the 
works,  as  regards  both  transportation 
facilities  and  labor  supply,  is  another 
important  consideration. 

A  few  words  regarding  our  cars  aud 
trucks  will  be  found  on  the  two  following 
pages. 


JOHN  STEPHENSON  COMPANY 


New  York  Office,  i6=i8  Exchange  Place. 


Factory  and  Office,  Elizabeth,  N.  J, 
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The  cars  we  Build 


THE  John   Stephenson  Company  has  not   only  the    facilities  but  the 
disposition  to  build  cars  of  the  kind  which  every  enterprising  electric 
—  1    railway  official  wishes  to  see  on  his  road — cars  handsome  in  appearance, 

substantial  in  construction,  and  strictly  up-to-date  in  every  respect 

The  ultimate,  and  even  immediate,  economy  of  such  cars  is  beco.uing 
iriore  and  more  apparent  every  year,  not  only  to  the  operating  heads  of  electric 
railway  companies,  but  to  the  financial  interests  in  control  of  those  properties. 
Stephenson  cars  will  not  onl}^  carry  your  present  traffic  in  a  most  satisfactory 
manner  — the}^  will  assist  you  materially  in  increasing  that  traffic. 


The  importance  of  thoroughly  seasoned  timber  in  car  construction  is 
nowhere  more  fully  recognized  than  at  the  Stephenson  works.  Lumber  of  all 
kinds — between  five  and  six  million  feet  of  it — mostly  from  eight  to  ten  years 
old — is  at  present  on  hand.  Additions  are,  moreover,  constantly  being  made  to 
the  stock,  so  that  the  supply  will  always  be  retained. 

In  the  various  buildings  of  our  present  plant,  all  the  latest  improvements 
have  been  introduced,  including  numerous  labor-saving  appliances  of  the  most  im- 
proved type.  We  are  thus  enabled  to  build  cars  at  the  lowest  prices  you  can  afford 
to  pay — the  lowest  prices  consistent  with  Stephenson  workmanship  and  material. 


JOHN  STEPHENSON  COMPANY 

New  York  Office,  i6=18  Exchange  Place.  Factory  and  Office,  Elizabeth,  N.  J. 
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Our  Improved  Truchs 


]HE  present  management  of  the  John  vSiephenson  Company  has  designed 
fonr  new  types  of  trucks,  intended  for  high  speed,  four  motor  work. 
These  trucks  are  ljuilt  on  original  lines,  although  they  contain  all  the 
important  features  of  M.  C.  B.  construction,  such  as  equalizing  bars,  swing 
bolsters,  and  perfect  accommodations  for  the  brake  mechanism. 

In  the  No.  6  and  No.  12  Trucks,  intended  especially  for  interurban 
work,  the  uiotors  are  hung  inside  of  the  axles  The  frame  of  the  former  is  of 
wrought  iron,  and  set  low  enough  to  allow  the  truck  being  used  on  a  one  step 
car.  The  No.  12  truck  is  of  exceptionally  heavy  design,  intended  for  the 
severest  interurban  service.    It  will  accommodate  the  largest  motors  built,  and 


No.  20. 


has  exceptionally  powerful  brakes.  It  will  ride  as  easy,  at  any  rate  of  speed, 
as  a  six-wheel  Pullman. 

In  the  No.  10  and  No.  20  trucks,  the  motors  are  hung  on  the  outside  of 
the  axles.  The  No.  10  is  designed  especially  for  use  on  narrow  cars  and 
streets,  and  short  radius  curves.  There  is  no  interference  of  any  kind  with  the 
oil  boxes,  enabling  the  truck  to  swing  in  a  very  small  space.  An  especial 
advantage  of  the  No.  20  truck  is  its  scientific  distribution  of  springs — making  it 
superior  to  any  other  4-ft.  wheel  base  truck  on  the  market. 

We  believe  that  one  of  these  four  types  of  trucks  will  meet  your  require- 
ments better  than  they  have  ever  been  met  before.  Let  us  send  you  further 
information. 


JOHN  STEPHENSON  COMPANY 


New  York  Office,  16=18  Exchange  Place. 


Factory  and  Office,  Elizabeth,  N.  J 
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LACLEDE  CAR  CO.,  ST.  LOUIS,  MO. 
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INTERIOR  OF   PHILADELPHIA  "  MARKET,  STREET "  CAR 
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THIS  CUT  REPRESENTS  ONE  OF  THE  1 OOO  CARS  BUILT  FOR  THE   PHILADELPHIA  TRACTION  CO. 

ALL  ORDERS  PROMPTLY  AND  CAREFULLY  EXECUTED. 
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LACLEDE  CAR  CO,  ST.  LOUIS,  MO. 
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INTERIOR  OF   CARS  BUILT   FOR   THE   ST.   LOUIS  TRANSIT  CO. 
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IS  CUT  REPRESENTS  ONE  OF  THE  70  CLOSED.'  CARS  BUILT  FOR  THE  ST.  LOUIS  TRANSIT  CO. 

WRITE  FOR  PRICES  AND  SPECIFICATIONS, 
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ST.  LOUIS  CAR  CO. 


GE/\ERAL  OFFICES: 
8000  N.  Broadway,  St.  Louis,  IMo.,  U.  S.  A. 

GEO.  J.  KOBUSCH,  President  and  Treasurer 
H.  F.  VOGEL,  General  Manager. 
CHAS.  E.  FRITSCHE,  Secietaiy. 
WARNER.  S.  McCALL,  General  Sales  Agent. 


BRA/\CH  OFFICES: 
General  Eastern  Agent,  F.  E.  Huntress,  Boston. 

BOSTON,  8  Oliver  St.        NEW  YORK,  716  Broad  Exchange  Bl  'g. 
PHILADEI.PHIA,  836  Real  Estate  Trust  Bldg. 

General  Mexican  Agent.  I.  M  HUTCHISON,  Apartado  2otyS, 
City  of  Me.xico,  Me.\ 
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OUR  WORKS. 
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Anderson  Smith  Arc  Headlight 

The  only  compleie  and  perfect  Arc  Headlight  on  the  mar- 
ket to-day.  It  is  perfectly  simple  and  automatic  and  will 
burn  with  a  drop  in  the  voltage  of  200  to  250  volts.  Only 
requires  one  to  one  and  a  half  amperes  current. 


Offices  Spiral  Journal  Department : 

CHICAGO,  E.  R.  i  R.  G   Hulchins,  The  Rookery 
NEW  YORK,  F.  Wm.  Snow,  1314  Havemeyer  Building. 
MEXICO,  I.  M.  Hutchison,  Apartado  209S. 

ST.  LOUIS,  Western  Ry.  Equipment  Co.,  Union  Trust  Building 


FOREIGN  OFFICES: 
H.  H.  Boeker  &  Co.,    =     =     Berlin,  Germany. 
IM.  Bramson,      =      =      =      Warschau,  Russia. 
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ST.  LOUIS  CAR  CO. 

ST.  LOUIS,  U.  S.  A. 


St.  Louis  Car  Company's  Hendley  Truck,  for  heavy  high  speed  service. 
Adopted  by  the  Northwestern  Elevated  Raihoad,  Chicago. 

Coach  ™^  Truck  Builders 
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New  Parlor  Car  for  Union  Traction  Co.  of  Indiana. 


...ALSO  MANUPACTURERS  OP... 


Spiral  Jour/nal  Bearings 

Especially  Designed  for  Any  Truck  in  the  Market. 
Guaranteed  to  Outwear  Any  Phosphor  Bronze  Bearing. 

CORRESPONDENCE  SOLICITED. 
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TWO  POPULAR  TYPES  OF 

TAUNTON  SNOW  PLOWS 


In  response  to  a  demand  for  a  plow  that  should  have  eight  points  of  contact  with  the  rails,  have  more  weight  than  can 
be  properly  carried  on  four  wheels,  and  be  able  to  make  fast  schedule  time,  we  have]^designed  the  plow  shown  above. 

By  a  simple  and  ingenious  arrangement  of  levers,  the  digger,  though  fastened  to  the  truck  and  operated  from  the  house, 
will  follow  the  rail  on  curves  as  well  as  on  straight  track. 

The  nose  when  operated  by  compressed  air  can  be  suspended  at  any  height  and  held  in  position  independently  of  the 
lifting  mechanism.    When  operated  bv  hand  the  worm  and  gear  hold  the  nose  at  any  given  point. 


This  plow  has  the  same  cab.  frame  and  running  gear  as  the  Standard  Nose  Plow  and  is  for  all  around  double  track  work. 
The  Share  is  nearly  four  feet  high  and  has  a  good  lifting  roll. 

The  Share  Extension  is  raised  and  lowered  by  a  single  rope  from  the  cab.    The  Snow  Shield  or  Casing  is  in  two  parts, 
one  fastened  to  the  body  or  frame,  the  other  to  the  Share,  and  the  two  parts  make  a  sliding  joint  with  each  other. 

izzzii:=z=ziiiizz:^^=ziz:^=^  Buut  by  the  ^zz:^=:^^=z=zz^=zzz: 

TAUNTON  LOCOMOTIVE  MANUFACTURING  CO. 

TAUNTON.  MASS.,  U.  S.  A. 

Selling  Agents,  WENDELL      MacDUFFIE,  26  Cortlandt  St..  New  York. 
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J.  P.  SJOBERQ  &  CO. 

145  and  147  Eleventh  Ave.,  NEW  YORK, 


MANUFACTURERS  OF 


STREET  CAR  WOOD  WORK 


The  Most 


Popular  Car 

Sash  and         T  O     n  y  ^ 
Blind  Spring   \j|:i>at'd  MARC 
on  the  Market 


For 

Repairs 

Rebuilding 

and 

Stationary 
Vestibules 


Also  Portable  Vestibule  Fronts  Complete 


K":-:-K-:-K-K-:-: 


CALIFOR/\IA  CAR  WORKS 


J.  HAMMOND  &  CO., 

SAN  PRANCISCO.  CAL. 

Manufacturers  of 

^  ELECTRIC  CARS 
^    CABLE  CARS 

AND  TRUCKS 


Baldwin=Westinghouse 

Electric  Locomotives 


Baldwin  Locomotive  Works 

PHILADELPHIA,  PA. 

Westinghouse  Electric  &  Mfg.  Co. 

PITTSBURG,  PA. 

See  Westinghouse  Advertisements  in  Every  Section 
of  this  Book. 


^vwwvvvwvwvwvyvvywvvvwvvvwyvwvwv>^ 

F.  E.  HUNTRESS 

General  Eastern 
 ^   cAgent   


St.  Louis  Ca^r  Co. 


716  Broad  Exchangfe  Building 
NEW  YORK 
>    8  Oliver  Street    BOSTON 

^  See  page  242  of  this  issue. 


SOME  LEADING  EUROPEAN  MANUFACTURERS  OF  TRAMWAY  ROLLING  STOCK 

ALLGEMEINE  ELEKTRICITATS-GESELLSCHAFT,  Berlin,  Germany. 

BRITISH  ELECTRIC  CAR  CO.,  Ltd.,  London. 

BRITISH  THOMSON-HOUSTON  CO.,  Ltd.,  London. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFG.  CO.,  Ltd.,  London. 

BRUSH  ELECTRICAL  ENGINEERING  CO.,  Ltd.,  London. 

DICK.   KERR  &  CO.,  Ltd.,  London. 

ELECTRIC  RAILWAY  &  TRAMWAY  CARRIAGE  WORKS,  Ltd.,  Preston,  England. 
EUROPEAN  McGUIRE  MFG.  CO.,  London. 

GEORGK  F.  MILNES  &  CO.,  Hadley  and  Birkenhead,  England. 
MATHER  &  PLATT,  Ltd  ,  Manchester,  England. 
MILLER  &  CO.,  Ltd..  Edinburgh,  Scotland. 
ROBERT  W.  BLACKWELL  &  CO.,  Ltd..  London. 

SOCIETIv  IND  STRIELLE  D'ELECTRICITF,  I'ROCHDKS  WEvSTINGHOUSE,  Paris,  France. 
UNION  ELEKTRICITATS-GESELLSCHAFT,  Berlin,  Germany. 
WESTERN  ELECTRIC  CO.,  London. 

rOR    BUROP&AIN    ADVERTiSBMBINTS,     SBB     PAGES    34-102    OF    TI1IS  ISSUE. 


NEWARK", 


CAIL  CP. 

OHIO,  U.S.A. 
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OHIO,  U.JS.A. 
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BBMIS::: 


HIGH-GRADE 


TRUCKS 

For  all  kinds  of  Service 


INOTED 
FOR 


SIMPLICITY,  STRENGTH, 
EASY  MOTION,  POWER- 
FUL BRAKES,  and  LOW 
COST  OF  MAINTENANCE 


rSo.   44  Truck   for   Open   or    t3ox  Gars. 

4'  and  4'  6"  WHEEL  BASE. 
Designed  to  meet  special  requirements  of  Long  Open  Cars  where  low  steps  are  required.    Carries  car  no  higher  than  single 
truck.    Short  Wheel  Rase.    Easv  Riding.    Takes  Curves  Smoothlv.    Swingr  Motion.    Q'lick  Acting,  Powerful  Brake. 


INo.   40  Truck  for  Open   or   t5ox  Gars. 

4',  4'  6"  and  5'  O"  WHEEL  BASE. 

The  BCMIS  GAR  BOX  GO. 


MANUFACTURERS 

BEMIS  DUST  PROOF, 
SELF-OILING 
JOURNAL  BOXES 


Springfield, 
Mass. 


BOSTON  OFFICE: 
317  EXCHANGE  BUILDING. 
THOMAS  F.  CAREY,  Agent. 
LONDON  OFFICE: 
97  QUEEN  VICTORIA  STREET. 
F.  NELL.  Agent. 
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American  Car  Co.        J-J-.^.^J-.j^        American  Car  Co.  .j*.^.^.>.jt.> 


CAR  BODIES 


Built  for  New  Jersey  «&  Hudson  River  Railway  and  Ferry  Co. 

TRUCKS 


Address  all  communications  to 


AMERICAN  CAR  CO., 


1525  Old  Manchester  Road 
ST.  LOUIS,  U.  S.  A. 


..!*..5tv-*.>.^.^?*        American  Car  Co. 


American  Car  Co.  ..^^ 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks, 


f}.  G.  Brill  Company  I, 

PHILADELPHIA,  U.S.A. 

Address  t  ablei{rnnis  : 
"  lirill,  Philadelpliia  ■ 

110  Cannon  St, 
London,  E.  C  .  England 
Telegraphic  Address; 

"Axles,  London'' 
F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  CaL 
Selling  Agents  for 

Sin  Francisco 


THE  BRILL  CO/NVERTIBLE  CAR. 

Suited  to  Every  Season  and  All  Conditions  of  Weather. 


The  Brill  Cr^nvertible  Car  Open  for  Summer  Use. 

When  Open,  has  every  yood  point  of  a  Standard  Open  Car. 
Has  a  Low  Step  at  the  Platform.  Sash  and  Panels  out  of  the  way. 

INTERIOR  LIGHT  A/\D  OPEN. 


Brill  Convertible  Car  Closed  for  Winter  Service. 

When  Closed,  becomes  a  Standard  Box  Car. 
The  Change  can  be  made  \nla  Few  Minutes.    No  Storage  of  Either  Sash  or  Glass. 

Only  One  Equipment  Necessary. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


f}.  G  Brill  Company' 


PHILADELPHIA,  U.S.A. 

Address  Cablegrams  : 
"Brill,  Philadelphia" 

110  Cannon  St., 
London,  E.  C,  England 

Telegraphic  Address: 

"Axles,  London'' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for 

Sin  Francisco 


A  New  Scmi=Convcrtible  Car 

Large  Sash.       Sides  of  Great  Strength. 

Six  Inch  gain  of  space  inside.      No  increase  of  outside  width. 

Self  Contained.       Sasfi  out  of  the  way  in  Roof. 


New  Semi-Convertiblc  Car  for  High  Speed  In terurban  Service. 


Change  from  Open  to  Closed,  or  the  reverse. 
Made  in  Five  IMinutes. 


Car  can  be  always  Suited  to  the  Season. 

Storage  of  sash  and  panels  avoided. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


O.G.  Brill  Company 

PHILADELPHIA,  U.S.A. 

AildrfS';  Cablegrams  ; 
"Brill,  Philadelphia" 

110  Cannon  St., 
London,  E.  C,  England 

Telesjraphic  Address :  •  _ 
"Axles,  London"' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
Scin  Francisco,  Cal. 
Selling  Agents  For 

Sin  Francisco 


Brill  System  of  Trucks  for  Railways. 

THE  No.  27  TRUCK. 


The  No.  27  Truck  for  Fast  Heavy  Passenger  Service. 

THE  SAFEST  AND  EASIEST  RIDING  TRUCK  EVER  BUILT. 
Strong.       Steel  or  Wrought  Frame. 
Three  Sets  of  Springs. 
Suitable  for^^^the  Highest  Speeds. 


The  No.  27-G  Truck  for  Fast  City  and  Suburban  Service.    A  Modification  of  the  No.  27, 

Can  be  Operated  with  One  or  Two  Motors. 
These  Trucks  do  not  **kick  up"  under  the  most  severe  action  of  the  Brakes. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


fj.  G,  Brill  Company], - 

PHILADELPHIA,  U.S.A. 

Aildress  Cablegrams : 
"Hrill,  Philadelphia 


110  Cannon  St., 
London,  E.  C  .  England 

Telegraphic  Address; 

"Axles,  London'' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for 

S^n  Francisco 


99 


"Eureka 
Maximum  Traction  Trucks 


The  Eureka  Maximum  Traction  Truck. 


Ours  arc  the  Only  Successful  Trucks 
of  the  Type  which 

have  yet  been  IMade. 

They  operate  at  High  Speeds.  Have  Ample  Tractive  Power.  Can  Accelerate  Rapidly. 

Operate  Successfully  in  Snows.       Can  be  used  under  Open  Cars  as  well  as  Closed. 
Carry  the  body  as  low  as  a  4=wheel  truck. 
In  a  word,  they  are  THE  TRUCK  for  Fast  Heavy  City  and  Suburban  Service. 


As  we  yo  to  press  we  have  an  additional  order  from  the  Brooklyn  Heights  Railway  for  200 
Eureka  Maximum  Traction  Trucks. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


fJ.G.  Brill  Company 

PHIUDELPHIA,  U.S.A. 

Add  ress  Cablegrams  : 
"Brill,  Philadelphia' 

110  Cannon  St., 
London,  E.  C,  England 

Telegraphic  Address : 

"Axles,  London'' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Franeisco,  Cal. 
Selling  Agents  for 

Sin  Francisco 


Builders  of  Cars  and  Trucks 

The  21=E  Truck  for  Four  Wheel  Cars 


The  2J-E  Truck  for  Four  Wheel  Cars. 


Easy  Riding.       Does  not  Gallop  or  Pitch. 
Carries  the  Longest  Cars  Steadilg. 

The  Side  Frames  are  Solid  Forgings,  Stiff,  Strong,  Durable. 

The  Frame  is  designed  along  the  lines  which  locomotive  builders  have 
found  to  be  the  most  satisfactory. 


The  arrangement  and  combination  of  springs  is  one  which  insures  the 
steadiest  and  easiest  riding. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


fJ.G.  Brill  Company 

PHILADELPHIA,  U.S.A. 

Address  Cablegrams : 
"Brill,  Philadelphia" 

no  Cannon  St., 
London,  E.  C,  England 

Telegraphic  Address : 

"Axles,  London"' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for 

Sin  Francisco 

.......  I> 


Builders  of  Cars  and  Trucks 

Cars  for  City  Service.    Combination  Cars. 

giving  all  the  conveniences  of  a  steam  train  in  a  single  car. 


Baggage,  Passenger  and  Smoking  Car. 

California  tgpe  of  Cars.      Double  Deck  Cars. 
Open  Cars,  both  single  and  double  truck.     Tower  Cars.      Construction  Cars. 
Private  Cars.      Standard  Closed  Cars.      Cars  for  Elevated  Roads. 
Snow  Plow,  Construction  Car  and  Electric  Locomotive  Combined. 
Cars  designed  for  special  service  to  suit  the  requirements  of  purchasers. 


We  build  angthing  that  mag  be  needed  in  the  wag  of  rolling 
stock  for  citg,  suburban  or  Elevated  Railwags. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  TrucKs. 


l.G.  Brill  Company  1, 

PHILADELPHIA,  U.S.A. 

Address  Cable>,'rams : 
"llrill,  Philadelphia" 

110  Cannon  St., 
London,  E.  C,  England 

Telegraphic  Address  •. 

"Axles,  London'' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for 

Siin  Francisco 


Cars  and  Trucks  for  Electric 

...Railways... 

open  Cars.     Closed  Cars.     Double  Truck  Cars. 


nniT 


Car  of  the  Metropolitan  Street  Railway  of  New  York  mounted  upon 
Eureka  Maximum  Traction  Trucks. 

Wc  have  built  more  than  1000  Double  Truck  Cars  for  the  Metropolitan  Road  of 
New  York.  All  are  mounted  on  our  Eureka  Maximum  Traction  Trucks. 

Wc  Build  Cars  Suitable  for  Every 
-  Necessary  Service 


DURABLE. 


STRONG. 


HA/\DSOME. 


COMFORTABLE. 


We  can  meet  special  requirements. 


Cars  for  any  climate. 
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Two  Grand  Prizes 
at  Paris  1900. 


One  for  Brill  Con- 
vertible Car.  One 
for  Brill  System  of 
Electric  Trucks. 


■  ■•■ ..  ...  ^- .-,  „ » . ... 
\J.  G.  Brill  Company  I, 

PHIUDELPHIA,  U.S.A. 

AdUrpss  Cablegrams : 
"Bnll,  Philadelphia" 

110  Cannon  St  , 
London,  E.  C,  England 

Telegraphic  Address: 

"Axles,  London'' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for  vj 
Sin  Francisco  ;■  j 


Trucks  for  the  Highest  Speeds 


Safe. 


Our  No.  27  Truck. 

Easy. 


Strong, 


A  High  Speed  Truck  for  Third  Rail  Work. 

Our  No.  27  Trucks  arc  adapted  for  use  at  the  very  highest  speeds 
attainable  on  modern  railroads.  Electric  Railway  managers  have 
tested  them  with  satisfaction  to  70  miles  per  hour. 

INo  Jerky  Motion  at  ang  Speed. 

The  Safest  Truck  Yet  Produced. 
Easg  for  Passengers.    Light  on  Rails. 

The  Best  Truck  ever  put  in  service  on  Railways. 
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Two  Grand  Prizes 


at  Paris  1900. 


One  for  Brill  Con- 
vertible Car/  One 
for  Brill  System  of 
Electric  Trucks. 


fJ.G.  Brill  Company 

PHILADELPHIA,  U.S.A. 

Address  Cablegrams  : 
"Brill,  Philadelphia" 

110  Cannon  St., 
London,  E,  C,  England 

Telegraphic  Address: 

"Axles,  London"' 

F.  A.  Lawson  &  Co. 

23  Davis  Street 
San  Francisco,  Cal. 
Selling  Agents  for 

San  Francisco 


BUILDERS  OF  CARS  AND  TRUCKS. 


Effective  Snow  Sweepers 


Three  Motors  Employed.  Two  for  pro= 
putsion.    One  for  operating  brooms. 


Easily  handled. 
Complete  pro= 
tection  for  the 
men.  Brooms 
Independently 
Adjusted.  im= 
proved  form  of 
Broom. 


Sweeper  for  the  Metropolitan  Railroad  of  Washington,  D.  C. 


TRACK  SCRAPERS. 

Simple. 

Strongly  Constructed.  Effective. 


Useful  at 
any  Season. 
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GENERAL  ELECTRIC 

^^COMPANY'S^^ 


l^ailway  Apparatus  and  Supplies 


FOR  THE  POWER  HOUSE  AND  SUB-STATION. 


Ammeters 

Alternating  Current 
Generators,  all  sizes, 
iDelted  and  direct  con- 
nected 

Automatic  Circuit 
Breakers 

Cables,  all  kinds 

Cable  Terminals 

Direct  Current  Genera- 
tors,, all  sizes,  belted 
and  direct  connected 

Exciter  S'ets 

Expulsion  Fuse  Boxes  - 


Floor  Insulators 
Friction  Tape 
Fuses 

Ground  Detectors 
Insulators 
Insulator  Hacks 
Instruments  of  all  kinds 
Lamps,  Arc,  Incandescent 
Liglitning  Arresters 
Oil  Switcbes 
Pedestal  Switches 
Potential  Plug-  Recept- 
able 

Pilot  Lamp  Fixtures 

FOR  THE  LINE. 


Repair  parts  for  Genera- 
tors 

Rbeostats 

Rotary  Converters 

Sockets  and  Receptacles 

Splicing  Gum 

Switchboard  Panels 

Transformers 

Voltmeters 

Voltmeter  Switches 

Wall  Insulators 

Wattmeter,  Recording 
and  Indicating 

Wire,  Insulated  and  Bare 


Braces 
Brackets 
Caoles 
Ceiling  Ears 
Channel  Pins 
Cross  Arms 
Crossings 
Ears 

Feeder,  Wire 

Cable 
Feeder  Clamps 


and 


Feeder  Ears 
Fork  Bolt 
Friction  Tape 
Fuses 

Grooved  Trol 

Wire 
Hauling  Clami^ 

Wire 
Insulators 
]_amps,Arc,  Inc 

descent 


Lightning  Arrest- 
ers 

Mining  Suspen- 
sions 
ley  Pins 

Section  Insulators 
for    Section  Switch 
Boxes 
Soldering  Copper 
:an-    Splicing  Sleeves 
Strain  Ears 


Strain  Insulators 
Suspensions 
Third  Rail  Insula- 
tors 

Tighteners  for 

Wire 
Tongs  for  Cap  and 

Cone 
Trolley  Wire 
Turn  Buckles 


FOR  THE  CAR. 


Automatic  Circuit 

Breakers 
Cable  Terminals 
Car  Recording 

Wattrueters 
Car  Wiring  Cables 
Cleats,  Wood,  Brass 
Contact  Plows 
Contact  Shoes 
Controllers  for 

single,  double 


and  tour  motor 
equipment,  with 
and  w  i  t  h  o  u  t 
Electric  Brakes 

Electric  Brakes 

Friction  Tape 

Fuse  Boxes 

Fuses 

Incandescent 

Lamps 
Lamp  Clusters 


Lightning  Arrest- 
ers 

Motor  Switches 
Pinions 

Railway  Motors, 
all  sizes  and 
gauges 

Repair  jDarts  for 
Motors 

Resistance  Boxes 

Rheostats 


Sockets 
Splicing  Gum 
StB'.^.l  Gears 
Switch   and  Fuse 

Boxes 
Third  Rail  Shoes 
Tow  Car  Couplers 
T  r  o  1  1  ey  Poles, 

Wheels,  Forks, 

Bases 


FOREIGN  DEPARTMENT  GENERAL    OFFICE  LONDON  OFFICE 

Schenectady,  N.  v.,  and  Cl^HI^VIC/^T  A  rvV     V     V      I'    C     A  83  Cannon  St.,  London,  E.  C. 

44  Broad  St.,  New  York,  N.  Y.  oL^IIlINlIV^  i  AU  1 ,    iM.    1.,    L.  3.  A.  England. 

For  a!i  CANADIAN  Business  :  Canadian  General  Electric  Company,  Ltd.,  Toronto,  Ontario. 
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